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GOVERNMENT OF INDIA PROJECT 

 

INVITATIONS FOR BIDS (IFB) 

E-Procurement Notice 
(Two-Envelope Bidding Process with e-Procurement) 

 

NATIONAL COMPETITIVE BIDDING 

FOR SMALL WORKS 
 

         Date: 14.02.2024 

Bid No.: IN-IWAI-369002-CW-RFB-2 

 
1. The Inland Waterways Authority of India, Ministry of Ports, Shipping & Waterways, 

Government of India has received financing from the International Bank for 

Reconstruction and Development toward the cost of Capacity Augmentation of National 

Waterway – 1 (Jal Marg Vikas Project) and intends to apply a part of the funds to cover 

eligible payments under the contract for construction of works as detailed below: 

 

“Construction of Onshore Facilities at 08 Locations in Bihar under JMVP-II”. 

 

Bidding is open to all bidders from eligible source countries as defined in the IBRD 

Guidelines for Procurement. Bidders are advised to note the minimum 

qualification criteria specified in Clause 3 of the Instructions to Bidders to qualify 

for the award of the contract. In addition, please refer to paragraphs 1.6 and 1.7 of the 

World Bank’s Guidelines setting forth the World Bank’s policy on conflict of interest. 

 

2. The Inland Waterways Authority of India, Ministry of Ports, Shipping & Waterways, 

Government of India) invites online bids for the construction of works detailed below 

in the table. The bidders may submit bids of the works indicated therein. 

 

Package 

No. 

Name of work Bid Security 

(Rs.) 

Cost of 

Document 

(Rs.) 

Period of 

Completion 

IN-IWAI-
369002-
CW-RFB 

Construction of Onshore 

Facilities at 08 Locations in 

Bihar under JMVP-II 

14.50 lakhs 
(Fourteen 

Lakhs Fifty 
Thousand 

Only) 

Rs 5,900.00 
including GST 

180 days 

 
3. Bidding documents are available online on e-procurement portal, 

https://eprocure.gov.in/eprocure/app from 14.02.2023 to 07.03.2024, for a non-refundable 

fee as indicated, in the form of cash or Demand Draft/RTGS/NEFT on any 

Nationalized/Scheduled bank payable at Noida in favour of ‘IWAI Fund Jal Marg Vikas’ 

(Payment documents are to be submitted subsequently as per the procedure described in 

https://eprocure.gov.in/eprocure/app
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paragraph 7 below). Bidders will be required to register on the website, which is free of 

cost. The bidders would be responsible for ensuring that any addenda available on the 

website is also downloaded and incorporated. Interested bidders may obtain further 

information at the address given below during office hours or may request clarifications 

online through e-procurement portal. 

 

4. For submission of the bid, the bidder is required to have Digital Signature Certificate (DSC) 

from one of the Certifying Authorities authorised by Government of India for issuing DSC. 

Aspiring bidders who have not obtained the user ID and password for participating in e- 

procurement in this Project, may obtain the same from the website 

https://eprocure.gov.in/cppp/download/disp. A non-refundable fee of Rs 5,900.00 

(inclusive of tax) is required to be paid (to be submitted along with other documents listed 

in paragraph 7 below) before the bid submission deadline i.e. before 07.03.2024. The mode 

of payment shall be in the form of DD/RTGS/NEFT drawn in favour of ‘IWAI Fund Jal 

Marg Vikas’, payable at Noida, from any Nationalized/Scheduled Bank. 

 

5. Bids must be accompanied by a bid security of the amount specified for the work in the 

table below, drawn in favour of Inland Waterways Authority of India, Ministry of 

Ports, Shipping & Waterways, Government of India. Bid security will have to be in any 

one of the forms as specified in the bidding document and shall have to be valid for 45 days 

beyond the validity of the bid. Bids should be valid for 120 days after the deadline date 

specified for submission. Procedure for submission of bid security is described in Para 7. 

 

6. Bids, both Technical and Financial Parts, must be submitted online on 

https://eprocure.gov.in/eprocure/app on or before 1500 hours on 07.03.2024 and the 

‘Technical Part’ of the bids will be publicly opened online on the same day at 1530 hours, 

in the presence of the bidders who wish to attend. The “Financial Part” shall remain 

unopened in the e-procurement system until the second public Bid opening for the financial 

part. Any bid or modifications to bid (including discount) received outside e-procurement 

system will not be considered. Record of bid opening will be electronically shared with 

bidders. If the office happens to be closed on the date of opening of the bids as specified, 

the technical parts of bids will be opened on the next working day at the same time and 

venue. The electronic bidding system would not allow any late submission of bids. 

 

7. The bidders are required to submit (a) original payment documents towards the cost of 

bidding document and registration on e-procurement website (if not previously registered); 

and (b) original bid security in approved form (c) original affidavit regarding correctness 

of information furnished with bid document (if any) with Vice-Chairman and Project 

Director, Project Management Unit, Jal Marg Vikas Project, Inland Waterways Authority 

of India, A-13, Sector -1, Noida – 201 301 (UP) before the bid submission deadline, either 

by registered post/speed post/courier or by hand, failing which the bids will be declared 

non-responsive and will not be opened. 

 

8. The Employer shall not be held liable for any delays due to system failure beyond its 

control. Even though the system will attempt to notify the bidders of any bid updates, The 

Employer shall not be liable for any information not received by the bidder. It is the bidders’ 

responsibility to verify the website for the latest information related to this bid. 

9. No pre-bid meeting will be held.  

https://eprocure.gov.in/cppp/download/disp
https://eprocure.gov.in/cppp/download/disp
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10. Other details can be seen in the bidding documents. 

 

 

 

       Seal of office 

Name & Designation of Officer: Vice-Chairman and Project Director, JMVP 

(Official Address: Project Management Unit, Jal Marg Vikas Project, A–13, Sector – A–13, 

Sector – 1 Noida, Gautam Buddha Nagar, Uttar Pradesh, India- 201301 

Email: vc.iwai@nic.in 

Telephone: +91 120- 2424544 

 

(Employer) 

mailto:vc.iwai@nic.in
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Instructions to Bidders 

 
SECTION - A 

 

 

1. Scope of Works (In brief) 

 
 

The Inland Waterways Authority of India, Ministry of Ports, Shipping & Waterways, 

Govt of India (Employer/ Client) invites Lumpsum bids for the construction of works 

as detailed in the below table through central e-procurement portal 

(https://eprocure.gov.in/eprocure/app). 

 

Brief Description 

of the Works 

Approximate 

value 
of Works (Rs.) 

Period of 

Completion 

Development of land, terminal building, 

waiting shed, toilet blocks, parking 

area, utilities (MEP works, sewerage, 

water supply etc), landscaping, external 

& internal finishing works including 

Mural arts at the external surfaces as 

approved by IWAI 

Rs.  7.25 Crore 

(excluding GST) 

180 days 

 

The successful bidder (“Contractor”) is expected to complete the works by the intended 

completion timeline specified above. 

 

2. Qualification of the bidder: The bidder shall provide qualification information which shall  

 include: - 

 

a) Total monetary value of construction works performed for each year of the last 3 years; 

 

b) Report on his financial standing; and 

 

c) Details of any litigation, current or during the last 3 years in which the bidder is 

involved, the parties concerned and disputed amount or awards in each case. 

 

3. To qualify for award of the contract, the bidder: - 

 

(a) Should have satisfactorily completed as a prime contractor at least one similar work 

of value not less than Rs 5.80 crores or two similar works of value not less than Rs. 

3.62 Crore or three similar works of value not less than Rs. 2.90 Crore in the last 

three years. 

 

Similar works means experience in undertaking construction of buildings/ 

Industrial sheds/warehouses/ Portable cabins along with ancillary civil, electrical 

and plumbing works. 

https://eprocure.gov.in/eprocure/app
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(b) should have achieved an average annual financial turnover (in civil Engineering 

construction works of similar nature only) of value not less than Rs 2.17 crores in 

the last three years; 

 

(c) Deleted 
 

(d) Deleted 

 

(e) should not have been debarred or suspended on the date of bid opening by the World 

Bank Group. 

 

(f) No contract should have been suspended or terminated and/or performance security 

called by an employer(s) for reasons related to Environmental, Social (including sexual 

exploitation and abuse (SEA) and gender-based violence (GBV)), Health, or Safety 

(ESHS) requirements or safeguards in the past five years. 

 

(g) availability of liquid assets and/or credit facilities, net of other contractual 

commitments and exclusive of any advance payments which may be made under 

the Contract, of not less than Rs 2.90 crores 

 

3.1 Eligibility - Conflict of Interest* 

 

Any Bidder found to have a conflict of interest shall be disqualified. A Bidder may be 

considered to have a conflict of interest for the purpose of this bidding process, if the Bidder: 
 

i. directly or indirectly controls, is controlled by or is under common control with another 

Bidder; or 

ii. receives or has received any direct or indirect subsidy from another Bidder; or 

iii. has the same legal representative as another Bidder; or 

iv. has a relationship with another Bidder, directly or through common third parties, that 

puts it in a position to influence the bid of another Bidder, or influence the decisions of 

the Employer regarding this bidding process; or 

v. any of its affiliates has been hired (or is proposed to be hired) by the Employer or 

Borrower as Engineer-in-Charge for the Contract implementation. 

vi. Has a close business or family relationship with the concerned professional staff of the 

Borrower or of the project implementing agency. 

(* for further details refer to Procurement Guidelines Clauses 1.6 to 1.8) 

 

4. Bid Price 

 

a) The contract shall be for the whole works as described in drawings and technical 

specifications. Corrections, if any, can be carried out by editing the information 

before electronic submission on e-procurement portal. 
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b) All duties, taxes and other levies payable by the Contractor (“successful bidder”) 

under the contract shall be included in the total price. 

 

c) The rates quoted by the bidder shall be fixed for the duration of the contract and 

shall not be subject to adjustment on any account. 

 

d) The Bidder shall fill in the prices for the Works in conformity with the Bidding 

Documents, both in figures and words. 

 

5. Submission of Bids 

 

5.1 The bidder is advised to visit the site of works at his own expense and obtain all 

information that may be necessary for preparing the bid. 

 

5.2 Each bidder shall submit only one bid. Bidders should not contact other competing bidders 

in matters relating to this bid. 

 

5.3 The set of bidding documents comprise of the following: 

 

i. Layout Drawings of the works; 

ii. Indicative Structural Details; 

iii. Bill of Quantities; 

iv. Technical Specifications; 

v. Instructions to Bidders; and 

vi. Draft Contract Agreement format which will be used for finalizing the agreement for 

this Contract. 

 

5.4 The e-procurement system provides for online clarifications. Clarifications requested 

through any other mode shall not be considered by the Employer. Response of the Employer 

including a description of the inquiry, but without identifying its source, shall be uploaded 

on the e-procurement portal for information of all Bidders. It is the bidder’s responsibility 

to check on the e- procurement portal, for any clarifications or amendments to the bidding 

documents. 

 

5.5 The bid submitted by the bidder shall comprise two parts, namely the Technical Part and the 

Financial Part. These two Parts shall be submitted simultaneously. 

5.5.1 The Technical Part shall contain the following: - 

(a) Letter of Bid – Technical Part in the format given in Section B. 

 

(b) Qualification information form given in Section B duly completed. 

 

(c) Bidder’s confirmation to comply with (i) the applicable Laws/ Rules/ Regulations for 

protection of environment, public health and safety; (ii) the regulatory authority conditions 

(if any) attached to any permits or approvals for the project; and (iii) the Management 

Strategies and Implementation Plan (MSIP) to manage the Environmental, Social (including 

sexual exploitation and abuse (SEA) and gender-based violence (GBV)), Health and Safety 
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(ESHS) risks, and ESHS Code of Conduct, that will apply to its employees and all 

subcontractors. 

 

(d) Bid Security, in original form for the amount Rs 14.50 lakhs/- in one of the following 

       forms: 

 

• A e-Bank Guarantee issued by a Nationalized/Scheduled bank located in India in the form 

given in Section B; or 

• Certified cheque or Bank draft payable to Inland Waterways Authority of India, payable 

at Noida. 

• Fixed Deposit/Time Deposit certificates/ E-Bank Guarantees issued by a 

Nationalized/Scheduled Bank located in India for equivalent or higher values are 

acceptable provided it is pledged in favour of Inland Waterways Authority of India, Noida, 

and such pledging has been noted and suitably endorsed by the bank issuing the deposit 

certificate. 

• The details of the Bank are as under: 

Name of the Bank: Canara Bank 

Bank Account Number: 87781010014534 

Branch name & address: Morna Noida, B 16/17, Ground Floor, Sector 18, Noida 201301 

IFSC Code: CNRB0018778 

 

5.5.2 The Financial Part shall contain the following: - 

 

(a) Letter of Bid – Financial Part in the format given in Section B; 

 

(b) Completed Bill of Quantities. 

 

5.5.3 The Technical Part shall not include any information related to the Bid price. Where 

material financial information related to the Bid price is contained in the Technical Part, 

the Bid shall be declared non-responsive. 

 

5.6 (a) The Letter of Bid – Technical Part, Letter of Bid – Financial Part, and all documents 

listed in Clause 5.5, shall be prepared using the relevant forms. The forms must be 

completed without any alterations to the text, and no substitutes shall be accepted. All blank 

spaces shall be filled in with the information requested. For this purpose, the bidders shall 

fill up online, the forms that are available for online filling on the e-procurement portal. 

The rest of the forms shall be download by the bidders and filled up. 

 

(b) Bids, both Technical and Financial Parts, shall be simultaneously submitted online on 

the e-procurement system. Detailed guidelines for viewing bids and submission of online 

bids are given on the website. Any bidder can logon to this website and view the IFB and 

details of works for which bids are invited. However, the bidder is required to have 

enrolment/ registration in the website and should have valid Digital Signature Certificate 

(DSC) in the form of smart card/e-token obtained from any certifying agency authorised 

by the Government of India for class of DSC - CLASS – III/II. The bidder should register 

in the website using the relevant option. Then the Digital Signature registration has to be 
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done with the e-token, after logging into the website. The bidder can then login the website 

through the secured login by entering the password of the e-token & the user id/ password 

chosen during registration. After getting the bidding documents, the Bidder should go 

through them carefully and submit the specified documents along with the respective 

technical and financial parts of the bid, otherwise the bid will be rejected. 

 

(c) The completed bid, both Technical and Financial Parts, comprising of documents 

indicated in ITB 5.5, should be uploaded on the e-procurement portal along with scanned 

copies of requisite certificates and scanned copies of the bid security and demand drafts for 

cost of bid document and registration on e-procurement website. All the documents are 

required to be signed digitally by the bidder. After electronic online bid submission, the 

system generates a unique bid identification number which is time stamped as per server 

time. This shall be treated as acknowledgement of bid submission. 

 

(d) Any bid or modifications to bid (including discount) received outside e-procurement 

system will not be considered. 

 

5.7 Bids, both Technical and Financial Parts, must be uploaded online no later than the time 

and date given in the Invitation for Bids. A bidder may modify his bid any number of times 

by using the appropriate option for bid modification on the e-procurement portal, before 

the deadline for submission of bids. No additional payment towards the cost of bid 

document is required for bid modifications. 

5.8 The e-procurement system would not allow any late submission of bids after due date & 

time as per server time. 

5.9 Submission of Original Documents: The bidders are required to submit (i) original 

demand drafts towards the cost of bid document and registration on e-procurement website 

(if not previously registered) (as per IFB); and (ii) original bid security in approved form, 

with the office specified in the IFB, before the bid submission deadline, either by 

registered/speed post/courier or by hand, failing which such bids will be declared non- 

responsive, and shall be rejected. Hard copy of bids or any other document are not to be 

submitted. 

6. Validity of Bid 

 

Bid shall remain valid for a period not less than 120 days after the deadline date specified 

for submission. If a Bidder withdraws/modifies/substitutes its bid during the period of bid 

validity specified by the Bidder on the Letter of Bid - Technical Part and repeated in the 

Letter of Bid - Financial Part, the Bid Security may be forfeited. 

 

7. Online Public Opening of Technical Parts of Bids 

 

The Technical Part of the Bids will be publicly opened online in the presence of bidders or 

their representatives who choose to attend on the date and time given in the Invitation for 

Bids, and at IWAI, Sector-1, Noida, and this could also be viewed by the bidders online. 

The Financial Part of the bids shall remain unopened in the e-procurement system, until the 

second online public opening, following the evaluation of Technical Parts of the Bids. 
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8. Evaluation of Bids – General provisions 

 

8.1   Information relating to evaluation of bids and recommendations for the award of contract 

shall not be disclosed to bidders or any other persons not officially concerned with the 

process until the award to the successful bidder is announced. 

 

9. Evaluation of Technical Parts of Bids 

 

9.1 The Employer will evaluate the technical parts of the bids to determine to its satisfaction the 

 Bids that are both substantially responsive to the bidding documents and meet the qualification 

criteria, i.e. which 

 

(a) conform to the terms and conditions, specifications and drawings without material 

deviations; 

 

(b) are properly signed; and 

 

(c) meet the qualification criteria specified in clause 3 above. 

 

9.2 If a Bid is not substantially responsive to the requirements of the bidding document and does 

not meet the qualifying criteria, it shall be rejected, and its Financial Part shall not be opened 

at the second public opening by the Employer. 

 

10. Online Public Opening of Financial Parts of Bids 

 

10.1 Following the completion of the evaluation of the Technical Parts of the Bids, the Employer 

shall notify in writing those Bidders whose Bids were considered non-responsive to the bidding 

document or failed to meet the Qualification Criteria, advising them (a) the grounds on which their 

Technical Part of Bid failed to meet the requirements of the bidding document; and (b) that their 

Financial Part of Bid shall not be opened. 

 

10.2 The Employer shall, simultaneously, notify in writing those Bidders whose Technical Part 

of Bids have been evaluated as substantially responsive to the bidding document and met all 

Qualifying Criteria, advising them (a) that their Bid has been evaluated as substantially responsive 

to the bidding document and met the Qualification Criteria; and (b) that their Financial Part of Bid 

shall be opened at the second online public opening of the Financial Parts. 

 

10.3 The Employer shall notify all bidders the date, time, and place of the second online public 

opening of the Financial Parts of the Bids. The opening date should allow Bidders sufficient time 

(normally not less than 7 days) to make arrangements for attending the opening. The Financial 

Parts of the Bids referred to in Clause 10.2 will be publicly opened online in the presence of bidders 

or their representatives who choose to attend, and this could also be viewed by the bidders online. 

 

In the event of the specified date of the bid opening of Financial parts being declared a holiday for 

the Employer, the bids will be opened at the appointed time and location on the next working day. 

 

11. Evaluation of Financial Parts of Bids 

 

11.1 Correction of Arithmetical Errors 
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Bids determined to be substantially responsive shall be checked for any arithmetic errors. 

Errors shall be corrected as follows: 

(a) where there is a discrepancy between the amounts in figures and in words, the amount 

in words shall govern; 

(b) where there is a discrepancy between the unit rate and the line item total resulting from 

multiplying the unit rate by the quantity, unit rate as quoted shall govern; and 

(c) the amount stated in the Bid shall be adjusted in accordance with the above procedure 

for the correction of errors 

If the Bidder does not accept the corrected amount, the Bid shall be rejected, and the Bid 

Security may be forfeited. 

 

11.2 Comparison of Financial Parts 

 

The Employer shall compare the evaluated prices of all substantially responsive bids to 

determine the lowest evaluated bid. 

 

12. Award of contract 

 

The Employer will award the contract to the bidder whose bid has been determined to be 

substantially responsive and who has offered the lowest evaluated bid price and who meets 

the specified qualification criteria. 

 

12.1 Notwithstanding the above, the Employer reserves the right to accept or reject any bids and 

to cancel the bidding process and reject all bids at any time prior to the award of contract. 

 

12.2 The bidder whose bid is accepted will be notified of the award of contract by the Employer 

prior to expiration of the bid validity period. 

 

12.3 The Bid security of unsuccessful bidders will be returned as promptly as possible upon the 

successful Bidder’s signing the contract and furnishing the performance security pursuant 

to ITB 13. 

 

13. Performance Security 

 

Within 15 days of receiving letter of acceptance, the successful bidder shall deliver to the 

Inland Waterways Authority of India Ministry of Ports, Shipping & Waterways, 

Government of India (Employer) the performance security (either a bank guarantee or a 

bank draft in favour of the Employer) for an amount equivalent of 5% of the contract price. 

The Performance Security shall be valid until a date 28 days after the date of issue of the 

Certificate of Completion. Failure of the successful Bidder to furnish performance security 

and sign the agreement within the period stipulated shall constitute sufficient grounds for 

annulment of award and forfeiture of the Bid Security, in which case the Employer may 

make the award to the next lowest evaluated bidder or call for new bids. 

 

14. Defects Liability: 
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The “Defects Liability Period” for the work is 12 months from the date of taking over 

possession or one full monsoon season whichever occurs later. During this period, the 

contractor will be responsible for rectifying any defects in construction free of cost to the 

Employer. 

 

15. Supply of all construction materials including cement and steel as per the specifications 

(ISI certification marked goods wherever available) shall be the responsibility of the 

contractor. 

 

16. Corrupt and Fraudulent Practices 

 

The World Bank requires compliance with its policy in regard to corrupt and fraudulent 

practices as set forth in Section C. In further pursuance of this policy, Bidders shall permit 

and shall cause their agents (whether declared or not), sub-contractors, sub-consultants, 

service providers, or suppliers and any personnel thereof, to permit the Bank to inspect all 

accounts, records and other documents relating to any prequalification process, bid 

submission, and contract performance (in the case of award), and to have them audited by 

auditors appointed by the Bank. 
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SECTION - B 
 

 

 

 

 

 

 

 

1. Format for Qualification Information. 

 

2. Format for Submission of Bid. 

 

3. Format of Letter of Acceptance. 
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Appendix to Technical Part 

QUALIFICATION INFORMATION 

 

1 For Individual Bidders 

 

1.1 Principal place of business:    
 

Power of attorney of signatory of Bid. 

[Attach copy] 

1.2 Total value of Civil* Engineering 2020-2021 

 

construction work performed in the last  2021-22   
three years (in Rs. Lakhs)  2022-23   

 

1.3 Work performed as prime contractor (in the same name) on works of a similar nature over 

the last three years. 

 
 
Project 

 
Name 

 
of 

 
Description 

 
Contract 

 
Value 

 
of 

 
Date of 

 
Stipulated 

 
Actual date 

 
Remarks 

Name Employer of work No. contract issue of period of of explaining 
    (Rs. work completion completion reasons for 
    Lakhs) order   delay and 
        work 

        completed 

         

         

         

         

 

Existing Commitments and On-going works: 

 

Description 

of Work 

 

 

(1) 

Place & 

State 

 

 

(2) 

Contract 

No. & Date 

 

 

(3) 

Value of 

Contract 

(Rs. Lakh) 

 
 

(4) 

Stipulated 

period of 

completion 

 
 

(5) 

Value of 

works 

remaining to 

be completed 

(Rs. Lakhs) 
(6) 

Anticipated 

date of 

completion 

 
 

(7) 
       

       

       

       

 

* Enclose a certificate. 
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1.4 Proposed subcontracts and firms involved. 

 

 

Sections of the 

works 

 

Value of Sub- 

contract 

 

Sub-contractor 

(name & address) 

 

Experience in 

similar work 

    

    

 

1.5 Evidence of access to financial resources to meet the requirement of working capital: cash 

in hand, lines of credit, etc. List them below and attach copies of supporting documents. 

 

1.6 Name, address, and telephone, telex, and fax numbers of the Bidders’ bankers who may 

provide references if contacted by the Employer. 

 

1.7 Information on litigation history in which the Bidder is involved. 

 

 

Other 

party(ies) 

 

Employer 

 

Cause of dispute 

 

Amount 

involved 

 

Remarks showing 

present status 

     

     

     

     

 

1.8 Contract(s) suspended or terminated and/or Performance Security called by an employer(s) 

for reasons related to Environmental, Social (including sexual exploitation and abuse 

(SEA) and gender-based violence (GBV)), Health, or Safety (ESHS) performance during 

the last five years. 

 

Contract(s) suspended or terminated by an Employer(s) 

Year Contract Identification, Name and address 

of the Employer, and reasons for suspension 

or termination 

Amount of 

suspended or 

terminated 

portion of 

contract (Rs) 

Total 

Contract 

Amount 

(Rs) 

    

    

Performance Security called by an employer(s) 

Year Contract Identification, Name and address of the Employer, 

and reasons for calling of performance security 

Total 

Contract 

Amount 

(Rs) 
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LETTER OF BID – Technical Part 

 

* 

Description of the Works: Construction of Onshore Facilities at 08  Locations in Bihar under 

JMVP-II 

 

Date: …… 

 

Invitation for Bid No.: IN-IWAI-369002-CW-RFB 

To: 

Subject : Construction of Onshore Facilities at 08  Locations in Bihar under JMVP-II  

Sir, 

 

**We, the undersigned, hereby submit our bid, in two parts, namely: 

 

(a) the Technical Part, and 

(b) the Financial Part 

In submitting our Bid, we make the following declarations: 

We have no reservations to the Bidding Documents, and offer to execute the Works in conformity 

with the Bidding Documents in accordance with the Conditions of Contract enclosed therein. 

 

We hereby certify that we have taken steps to ensure that no person acting for us or on our behalf 

will engage in bribery or collusive arrangements with competitors. 

 

We hereby confirm that this bid is valid for 45 days as required in Clause 6 of the Instructions to 

Bidders. 

 

We meet the eligibility requirements and have no conflict of interest in accordance with ITB 3.1 

We have not been currently debarred or suspended by the World Bank Group. 

Yours faithfully, 

 
 

Authorized Signature : Date:    
 

Name & Title of Signatory :   

Name of Bidder :    

Address :     
 

* To be filled in by the Employer before issue of the bidding documents. 

** To be filled in by the Bidder, together with his particulars and date of submission at the 

bottom of this Form. 
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LETTER OF BID – Financial Part 

 

Description of the Works: Construction of Onshore Facilities at 08  Locations in Bihar under 

JMVP-II 

Date: …… 

 

Invitation for Bid No.: IN-IWAI-369002-CW-RFB 

To: 

Subject : Construction of Onshore Facilities at 08  Locations in Bihar under JMVP-II  

 

Sir, 

 
We, the undersigned, hereby submit the second part of our Bid and the Bid Price. This accompanies 

the Letter of Bid - Technical Part. In submitting our Bid, we make the following declarations: 

We hereby confirm that this bid is valid for 45 days as required in Clause 6 of the Instructions to 

Bidders. 

 

We have not been debarred/removed1 from approved list (dealings suspended) by the Central or 

any State Government or any Government Undertaking or by the World Bank Group. 

 

We have no reservations to the Bidding Documents, and offer to execute the Works in conformity 

with the Bidding Documents in accordance with the Conditions of Contract enclosed therein at a 

total Fixed Contract Price of – 

 

Rs.**  [in figures] 

Rs.    [in words]. 

 

Yours faithfully, 

 
 

Authorized Signature : Date:    
 

Name & Title of Signatory :   

Name of Bidder :    

Address :     
 

 

* To be filled in by the Employer before issue of the bidding documents. 

** To be filled in by the Bidder, together with his particulars and date of submission at the 

bottom of this Form. 
 

 

 

 

1 If debarred/removed, please provide further details. 
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LETTER OF ACCEPTANCE CUM NOTICE TO PROCEED WITH THE WORK 

(LETTERHEAD OF THE EMPLOYER) 

 

Dated:    
 

 

To:     [Name and address of the Contractor] 
 

 

 

 

 
 

Dear Sirs, 

 

This is to notify you that your Bid dated for execution of the 

   for the contract price 

of Rupees [amount in words and figures], is 

hereby accepted by us. 

 

You are hereby requested to furnish performance security for an amount of Rs. 

  (equivalent to 5% of the contract price) within 15 days of the receipt of 

the letter. The Performance Security in the form of Bank guarantee or a Bank draft in favour of 

.......................... (Employer) shall be valid until a date 28 days after the date of issue of the 

Certificate of Completion i.e. up to . Failure to furnish the Performance 

Security will entail cancellation of the award of contract. 

 

You are also requested to sign the agreement form and proceed with the work not later than 

     under the instructions of the Engineer-in-Charge , 

  and ensure its completion within the contract period. 

 

With the issuance of this acceptance letter and your furnishing the Performance Security, 

contract for the above said work stands concluded. 

 

Yours faithfully, 
 

 

 

Authorized Signature 

Name and title of Signatory 
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Draft Agreement form for Construction through Lump Sum Contract 

ARTICLES OF AGREEMENT 

 

1. This deed of agreement is made in the form of agreement on     day 

month    20   , between the 
 

   (Employer) or his authorized representative (hereinafter 

referred to as the first party)  and (Name of the Contractor), S/O 

  resident of 2(hereinafter referred to as the second party), to 

execute the work of construction of  (hereinafter referred to as 

works) on the following terms and conditions. 

 

2. Cost of the Contract 

 

The total cost of the works (hereinafter referred to as the “total cost”) is Rs. _ as reflected 

in Annexure - 1. 

 

3.1 Payments under the contract: 

 

Payments to the second party for the construction work will be released by the first party in  

the following manner: - 

 

 

Sl 

No 

 

Milestone Schedule for Payment 

% of Contract 

Price on pro-rata 
basis 

 

 

 

 
01 

Advance payment shall be released against the receipt and 

confirmation of Bank Guarantee as per the attached format for 

an amount equal to 10% of the total contract price (excluding 

applicable taxes) after signing of contract agreement. 

 

Note: The above advance shall be recovered at the rate of 20% 

of amounts from each subsequent stage payments (starting SI. 

No. 02) until the advance is fully recovered. The advance shall 

be completely recovered prior to the expiry of the original 

time of completion. 

 

 

 

 
10% 

 

02 

Completion of land/ site development and terminal/ 

waiting shed foundations/ substructure of all 08 nos locations 

in Bihar (BoQ item no I) 

 

10% 

03 
Completion of External Development works: Earthwork,  

GSB,WMM and paver block at Buxar, Raghopur Diyara, 

Kachi Dargha, Barh, Sultanganj, Kahalgaon, , 

Bateshwarsthan (07 nos)  locations in Bihar (BoQ item no II) 

10% 

 
 

2 In case of a firm insert ‘complete address of the firm’. In case of an individual contractor insert identification like 

‘son of and resident of’ etc. 
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Sl 

No 

 

Milestone Schedule for Payment 

% of Contract 

Price on pro-rata 
basis 

04 
Completion of Waiting Shed’s superstructure of           Aguani, (01 

Nos) in Bihar (BoQ item no III).  
10% 

05 
Completion of Terminal Building Type - I’s superstructure (02 

Nos) Barh, Bateshwarstan in Bihar (BOQ item no IV), 

Completion of Terminal Block Type - II’s superstructure of 

Buxar, Raghopur Diyara, Kachi Dargha, Kahalgaon (04 Nos) 

in Bihar and (BOQ item no V). Completion of Terminal Block 

Type –III’s superstructure Sultanganj, in Bihar (BOQ item No. 

VI) 

20% 

06 
Completion of Toilet Block’s superstructure of Buxar, 

Raghopur Diyara, Kachi Dargha, Sultanganj, Kahalgaon, 

Bateshwarsthan, (06 Nos) in Bihar. (BOQ item No. VII) 

10% 

 
07 

Completion of Utilities – Mechanical, electrical, plumbing, 

water supply, sewerage works of Buxar, Raghopur Diyara, 

Kachi Dargha, Sultanganj, Barh, Kahalgaon, Bateshwarsthan, 

(07 Nos) in Bihar as per design and drawing (BoQ item no IX 

& X) 

 
15% 

08 
Completion of external painting, finishing & mural art on 

walls as per designs approved by IWAI in all 08 locations of 

Bihar (BoQ item no XI) 

10% 

09 
Landscaping works at Raghopur Diyara, Kachi Dargha, 

Sultanganj, Barh, Kahalgaon, Bateshwarsthan, (06 Nos) in 

Bihar (BoQ item no VIII) 

05% 

10 Handing over of project - all 08 locations in Bihar  10% 
 

3.2 Deleted. 

 

3.3 The Employer shall retain (Retention Money) 6% of the amount from each payment due to 

the Contractor subject to the maximum of 5% of total contract price. Half of the amount 

retained shall be released upon completion of the works, and other half shall be released on 

completion of Defects Liability Period (DLP) and the Engineer-in-Charge has certified that 

all Defects notified to the Contractor before the end of this period have been corrected. On 

completion of the whole works the Contractor may substitute the balance 50% retention 

money with an “on demand” Bank guarantee. 

 

3.4 Payments at each stage will be made by the employer as per payment milestones defined in 

clause no 3.1: 

 

(a) on the second party submitting an invoice for an equivalent amount; 

 

(b) on certification of the invoice (except for the first installment) by the Engineer-in- 

Charge nominated by the first party with respect to quality of works in the format 

in Annexure - 2; and 

 

(c) upon proper and justified utilization of at least 50 % of the previous installment and 

100 % of any prior installment. 
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4. Notice by Contractor to Engineer-in-Charge 

 

The Contractor (Successful bidder)/ second party, on the works reaching each stage of 

construction, shall issue a notice to the Employer/ first party or the Engineer-in-Charge 

nominated by the first party [who is responsible for supervising the contractor, 

administering the contract, certifying payments due to the contractor, issuing and valuing 

variations to the contract, awarding extension of time etc.] to visit the site for certification 

of stage completion. Within 15 days of the receipt of such notice, the first party or the 

Engineer-in-Charge nominated by it, will ensure issue of stage completion certificate after 

due verification. 

 

5. Completion time 

The works should be completed in 180 days from the date of this contract Agreement. In 

exceptional circumstances, the time period stated in this clause may be extended in writing 

by mutual consent of both the parties. 

 

6. Deleted. 

 

7. Any willful delay on the part of the second party in completing the construction within the 

stipulated period will render him liable to pay liquidated damages. The liquidated damages 

shall be 0.5% per week of the awarded price, which will be deducted from the payments 

due to the Contractor. The Employer may cancel the contract and take recourse to such 

other action as deemed appropriate once the total amount of liquidated damages exceeds  

5% of the contract amount. 
 

8. Duties and responsibilities of the first party 

 

8.1 The first party shall be responsible for providing regular and frequent supervision and 

guidance to the second party for carrying out the works as per specifications & drawings. 

This will include written guidelines and regular site visit of the authorized personnel of the 

first party, for checking quality of material and construction to ensure that it is as per the 

norms. 

 

8.2 The first party shall approve the drawings which shall be prepared & submitted by the 

Second party as per specifications and guidelines for the proposed works. 

 

8.3 Possession of the site will be handed over to the second party within 10 days of signing of 

the agreement. 

 

8.4 The Engineer-in-Charge or such other person as may be authorized by the first party shall 

hold meeting once in a month where the second party or his representative at site will 

submit the latest information including progress report and difficulties if any, in the 

execution of the work. The whole team may jointly inspect the site on a particular day to 

take stock of activities. 

 

8.5 The Engineer-in-Charge shall record his observations/instructions at the time of his site 

visit in a site register maintained by the second party. The second party will carry out the 

instructions and promptly rectify any deviations pointed out by the Engineer-in-Charge. If 
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the deviations are not rectified, within the time specified in the Engineer-in-Charge ’s 

notice, the first party as well as the Engineer-in-Charge nominated by it, may instruct 

stoppage or suspension of the construction. It shall thereupon be open to the first party or 

the Engineer-in-Charge to have the deviations rectified at the cost of the second party. 

 

8.6 The Engineer-in-Charge shall issue a Certificate of Completion of the Works on the request 

of the second party, and upon deciding that the whole of the Works is completed. 

 

9. Duties and responsibilities of the second party 

 

9.1 The second party shall: 

a) take up the works and arrange for its completion within the time period stipulated 

in clause 5; prepare the drawings;  

 

b) employ suitable skilled persons to carry out the works; 

 

c) regularly supervise and monitor the progress of work; 

 

d) abide by the technical suggestions/ direction of supervisory personnel including 

Engineer-in-Charge etc. regarding building construction; 

 

e) be responsible for bringing any discrepancy to the notice of the representative of 

the first party and seek necessary clarification; 

 

f) ensure that the work is carried out in accordance with specifications, drawings and 

within the total of the contract amount without any cost escalation; 

 

g) keep the first party informed about the progress of work; 

 

h) correct the notified defects within the length of time specified by the Engineer-in- 

Charge ; 

i) be responsible for all security and watch and ward arrangements at site till handing 

over of the works to the first party; 

j) maintain necessary insurance against loss of materials/cash, etc. or workman 

disability compensation claims of the personnel deployed on the works as well as 

third party claims from the start date to the end of defect liability period; 

k) pay all duties, taxes and other levies payable by construction agencies as per law 

under the contract (First party will effect deduction from running bills in respect of 

such taxes as may be imposed under the law); 

 

l) abide by the regulatory authority conditions (if any) attached to any permits or 

approvals for the project; and the ESHS Management Strategies and 

Implementation Plan and ESHS Code of Conduct, as required.; 

 

m) abide by all labour enactments and rules made there under, regulations, notifications 

and bye laws of the State or Central Government or local authorities; 
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n) abide by all enactments on environmental protection and rules made there under, 

regulations, notifications and by-laws of the Sate or Central Government, or local 

authorities; 

 

o) Be responsible for the safety of all activities on the Site. 

10. Variations / Extra Items 

The works shall be executed by the second party in accordance with the approved drawings 

and specifications. No variation in cost is acceptable. However, if the Engineer-in-Charge 

issues instructions for execution of extra items, the following procedure shall be followed: 

 
a) The second party shall provide the Engineer-in-Charge with a bid/estimate for 

carrying out the extra items when requested to do so by the Engineer-in-Charge. 

The Engineer- in-Charge shall assess the bid, which shall be given within seven 

days of the request before the extra items are ordered. 

b) If the bid given by the second party is unreasonable, the Engineer-in-Charge may 

order the extra items and make a change to the Contract Price which shall be based 

on Engineer-in-Charge ’s own forecast of the effects of the extra items on the 

Contractor’s costs. 

c) The second party shall not be entitled to additional payment for costs. 

 
11. Securities 

 

The Performance Security shall be provided to the Employer no later than the date specified 

in the Letter of Acceptance and shall be issued in an amount and form and by a bank 

acceptable to the Employer. The Performance Security shall be valid until a date 28 days 

from the date of issue of the Certificate of Completion in the case of a Bank Guarantee. 

 

12. Termination 

 

12.1 The Employer may terminate the Contract if the other party causes a fundamental breach 

of the Contract. 

 

12.2 Fundamental breaches of Contract include, but shall not be limited to the following: 

 

(a) the contractor stops work for 28 days and the stoppage has not been authorized by 

the Engineer-in-Charge; 

 

(b) the Contractor has become bankrupt or goes into liquidation other than for a 

reconstruction or amalgamation; 

 

(c) the Engineer-in-Charge gives Notice that failure to correct a particular Defect is a 

fundamental breach of Contract and the Contractor fails to correct it within a 

reasonable period of time determined by the Engineer-in-Charge; 

 

(d) the Contractor does not maintain a security which is required; 
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(e) the Contractor has engaged in corrupt, fraudulent, collusive, coercive or obstructive 

practices, in competing for or in executing the Contract; and 

 

(f) the contractor has delayed the completion of the Works by the number of days for 

which the maximum amount of liquidated damages can be paid 

 

12.3 Notwithstanding the above, the Employer may terminate the Contract for convenience. 

12.4 If the Contract is terminated, the Contractor shall stop work immediately, make the Site 

safe and secure and leave the Site as soon as reasonably possible. 

 

13. Payment upon Termination 

 

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

Contractor, the Engineer-in-Charge shall issue a certificate for the value of the work done 

less advance payments received up to the date of the issue of the certificate, less other 

recoveries due in terms of the contract, less taxes due to be deducted at source as per 

applicable law. 

 

13.2 If the Contract is terminated at the Employer’s convenience, the Engineer-in-Charge shall 

issue a certificate for the value of the work done, the reasonable cost of removal of 

Equipment, repatriation of the Contractor’s personnel employed solely on the Works, and 

the Contractor’s costs of protecting and securing the Works and less advance payments 

received up to the date of the certificate, less other recoveries due in terms of the contract 

and less taxes due to be deducted at source as per applicable law. 

 

14. Dispute settlement 

 

If over the works, any dispute arises between the two parties, relating to any aspects of this 

Agreement, the parties shall first attempt to settle the dispute through mutual and amicable 

consultation. 

In the event of agreement not being reached, the matter will be referred for arbitration by a 

Sole Arbitrator not below the level of retired Chief Engineer-in-Charge / Superintending 

Engineer-in-Charge, (not connected in part or whole with this Project in his service) to be 

appointed by the first party. The Arbitration will be conducted in accordance with the 

Arbitration and Conciliation Act, 1996. The decision of the Arbitrator shall be final and 

binding on both the parties. 

 

15. Corrupt and Fraudulent Practices 

 

The World Bank requires compliance with its policy in regard to corrupt and fraudulent 

practices as set forth in Section C. In further pursuance of this policy, the Contractor shall 

permit and shall cause its sub-contractors, agents, personnel, consultants, service providers, 

or suppliers, to permit the Bank to inspect all accounts, records and other documents 

relating to the submission of bids and contract performance, and to have them audited by 

auditors appointed by the Bank. 
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Appendix to Financial Part 

Annexure I 

 

BILL OF QUANTITIES 

The approximate Bill of Quantities is indicated below to give an idea of the work which should be 

executed in accordance with the approved drawings and specifications to enable the bidder to 

furnish the lump sum price. Bidders may, however, note that no variations in the lump sum cost is 

acceptable (except where extra items are ordered by the Engineer-in-Charge separately). The rates 

quoted by the bidders should include all the factors as per site condition. 

 

BILL OF QUANTITY 

Sl 

N 
o. 

 

Location and Item Description 

Unit of 

Measure 
ment 

Qu 

ant 
ity 

R 

a 

te 

Total 

Amo 
unt 

I Site Development as per Annexure-3 (Terms of Reference 

& Technical Specifications of the tender document) 

Location s 
8 

  

a Buxar (30m x 18m)     

b Raghopur Diyara (19m x 24m)     

c Kachi Dargha (19m x 24m)     

d Barh (16.5m x 20m)     

e Aguani (23m x 22m)     

f Sultanganj (23m x 22m)     

g Kahalgaon (23m x 22m)     

h Bateshwarsthan (30m x 18m)     

II External Development Works as per Annexure-3 

(Terms of Reference & Technical Specifications of the 

tender document) 

Locations 
07 

  

a Buxar (1200 m2)     

b Raghopur Diyara (1150 m2)     

c Kachi Dargha (1150 m2)     

d Barh (1100 m2)     

e Sultanganj (1170 m2)     

f Kahalgaon (1170 m2)     

g Bateshwarsthan (1170 m2)     

II 

I. 

Waiting Shed as per Annexure-3 (Terms of Reference & 

Technical Specifications of the tender document) Location s 
01   

a Aguani     

I 

V. 

Terminal Building Module I as per Annexure-3 

(Terms of Reference & Technical Specifications of 

the tender      document) 

Location s 
02   

a Barh     

b Bateshwarstan     

V. 
Terminal Building Module II as per Annexure-3 

(Terms of Reference & Technical Specifications of Locations 
04   
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the tender      document) 

a Buxar     

b Raghopur Diyara     

c Kachi Dargha     

d Kahalgaon     

 

V

I. 

Terminal Building Module III as per Annexure-3 

(Terms of Reference & Technical Specifications of 

the tender      document) 

Location s 
01   

a Sultanganj     

 

VI

I 

Toilet Block Civil Works as per Annexure-3 (Terms of 

Reference & Technical Specifications of the tender 

document) 

Location s 
06   

a Buxar     

b Raghopur Diyara     

c Kachi Dargha     

d Sultanganj     

e Kahalgaon     

f Bateshwarsthan     

V 

II

I 

Landscaping as per Annexure-3 (Terms of Reference & 

Technical Specifications of the tender document) 
Location s 

 

06 

  

a Raghopur Diyara      

b Kachi Dargha     

c Sultanganj     

d Barh     

e Kahalgaon     

f Bateshwarsthan     

I

X 

Electrical Works as per Annexure-3 (Terms of Reference 

& Technical Specifications of the tender document) 
Location s 

 

07 

  

a Buxar     

b Raghopur Diyara     

c Kachi Dargha     

d Sultanganj     

e Barh     

f Kahalgaon     

g Bateshwarsthan     

 

X 

Plumbing Works as per Annexure-3 (Terms of Reference 

& Technical Specifications of the tender document) 

 

Location s 

 

07 

  

a Buxar     

b Raghopur Diyara     

c Kachi Dargha     

d Sultanganj     
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e Barh     

f Kahalgaon     

g Bateshwarsthan     

X

I 

External painting, finishing & Mural arts on walls as per 

Annexure-3 (Terms of Reference & Technical 

Specifications of the tender document) 

Location 

s 

08   

a Buxar     

b Raghopur Diyara     

c Kachi Dargha     

d Barh     

e Aguani     

f Sultanganj     

g Kahalgaon     

h Bateshwarsthan     

 

We agree to execute the works in accordance with the approved drawings and technical 

specifications at a total fixed contract price of Rs. ............................... (Amount in figures) (Rs.

 .............................................................................................................. amount in words). 

 

 

 

 

Signature of Contractor 
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Annexure - 2 

 

Format of certificate 

 

Certified that the works up to ---------------------------------------------------- level in respect of 

construction of      at      have   been 

executed in accordance with the approved drawings and technical specifications. 
 

 

 

 
 

 

 
Place: 

Date: 

 

 

Office seal 

Signature 

Name & Designation 

(Official address) 



29 

 

 

Annexure-3 

Terms of Reference & Technical Specifications 

1. Background & Introduction 

1.1 Jal Marg Vikas Project (JMVP) for capacity augmentation of navigation on national 

Waterway -1(NW-1) is being implemented at a cost of Rs. 5369.18 crore with the technical 

assistance and investment support of the World Bank. The major impact of this project are 

alternate mode of transport that will be environment friendly and cost effective which will 

contribute in bringing down the logistics cost of the country, socio economic impetus, huge 

employment generation and mammoth infrastructure development like multi-modal/inter- 

modal terminals/Ro-Ro facilities/ferry services/navigation aids etc. This project will lead 

to direct employment generation to approximately 46,000 and indirect employment to 

84,000 which will be generated by the vessel construction industry. The states which covers 

this project are Uttar Pradesh, Jharkhand, Bihar and West Bengal. 

1.2 Inland Waterways Authority of India (IWAI) (hereinafter referred to as “the Employer”/ 

“the Client”) is a statutory body of the Ministry of Ports, Shipping & Waterways 

(MoPSW), Government of India (GoI). The Client was set up in 1986 and is primarily 

responsible for the regulation and development of inland waterways for purposes of 

shipping and navigation for Inland Water Transport (IWT). With five (5) National 

Waterways (NWs) up to 2016 and today, with the enactment of NWs Act, 2016, there are 

a total of one-hundred eleven (111) waterways that have been declared as NWs. 

1.3 The Allahabad-Haldia/Sagar stretch (1620km) of Ganga-Bhagirathi-Hooghly river system 

was declared as NW-1 in the year 1986 and is a waterway of national significance passing 

through four (4) states of West Bengal, Jharkhand, Bihar and Uttar Pradesh. It links the 

gateway ports of Haldia and Kolkata to Bhagalpur, Patna, Ghazipur, Varanasi and 

Allahabad, their industrial hinterland, and several other industrial hubs located along the 

Ganga basin. 

 

Figure 1: Index Map of NW-1 
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2. JMVP-II (Arth Ganga) and its alignment with JMVP’s objective 

2.1 India, with a huge network of rivers and interconnecting canals is ideal for an efficient 

inland waterways system which has multifarious advantages and is the cheapest mode of 

transportation. However, this potential could not be tapped to its full extent as development 

of inland waterways as a means for passenger & cargo transportation, had not been a focus 

area till recently. 

2.2 In India, almost half the population lives around the Ganges river belt. In terms of trade, 

1/5th of all India’s freight originates, and 1/3rd terminates in the states around the Ganges 

belt. Due to the congestion faced by the cities and space constraints, there is hardly any 

scope for land-based development in the region. Hence, river Ganga can play a pivotal role 

in generating growth prospects for sustainable economic development of the regions. 

2.3 The project was conceptualized with the objective of energizing economic activities in the 

overall ecosystem along the river Ganga that can lead to inclusive growth and play a key 

role in improving the livelihoods of the population. 

2.4 JMVP-II (Arth Ganga) is being developed on an approach based on principles of 

sustainable development model that focus on economic activities in & around the 

hinterland of river Ganga by providing infrastructure to local communities to transport their 

goods / produce and passenger & tourist movements through waterways and opportunity 

for skill development and public / private sector capability developments to support the 

following. 

 

 

 

 

 

Figure 2: India's population split in half 

 

 

 

 

 

 

 

 

 

 

(a) Economic benefits to the farmers, traders and public living around the Ganga belt; 

(b) Growth of small-scale industries; 

(c) Employment opportunities; 

(d) Easy, cost-effective and environment friendly transportation of cargo; Improved 

logistics through small jetties; and 

(e) Wider choice of logistics mode for cargo movement 

Efficient logistics and transport systems are a critical enabler for sustaining as well as 

accelerating the economic growth along river Ganga. In this regard, JMVP has the potential 
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to greatly channelize economic activities along river Ganga, thus also aligning to the 

objective of JMVP-II (Arth Ganga). 

2.5 The development works under JMVP-II (Arth Ganga) will be implemented as part of JMVP 

through the technical assistance & investment support of the Bank. The following major 

components have been envisaged under JMVP-II (Arth Ganga): 

(i) Fairway development through dredging including bandalling and navigational aids; 

(ii) River Training works; 

(iii) Construction of Ro-Ro terminals; 

(iv) Construction of new community jetties; 

(v) Modernization / Rehabilitation of existing jetties; 

(vi) Modernization / Rehabilitation of existing Navigational Lock at Farakka; 

(vii)River Information System and DGPS; 

(viii) Hydrographic equipment, HDP Software, Automatic Gauge Stations etc.; and 

(ix) IWT Promotional activities 

 

3. Objective of the Services 

3.1 IWAI is currently desirous to undertake the establishment of Onshore terminals at various 

locations of Bihar where the existing jetties area available or where IWAI is implementing 

new jetty (ies) facility. The fulfilment of the onshore terminal works for passengers shall 

include works such construction of the facilities for passengers like Terminal Building, 

Toilets, Mechanical, Electrical, water supply & Plumbing works, Bio digester, Walkway, 

Finishing works, Mural arts, External development works, etc. The locations are as follows. 

Bihar – Terminal Building Locations  

1. Buxar  

2. Raghopur Diyara  

3. Kachi Dargha  

4. Barh  

5. Sultanganj  

6. Kahalgaon  

7. Bateshwarsthan   
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Apart from the above, the following locations has been identified with partial submergence 

with water where only Waiting Shed is recommended with external development, mural arts 

& finishing works & without any utilities such as toilet, plumbing, electrical facilities. 
 

 

Bihar – Waiting Shed Locations  

1. Agauni  

  

 

4. Scope of Work 

 

4.1 The Employer’s Requirements are that the Contractor shall carryout the Design 

Engineering, Construction / Installation of all the items listed in this tender document as per 

the scope, specifications and drawings outlined in this tender document on lumpsum basis. 

For this purpose, the Tenderer   shall conduct all necessary field tests and surveys to satisfy / 

verify himself regarding the correctness of the data furnished vis-à-vis actual condition. 

The tenderer may also carry out such surveys and investigations even before the submission 

of tender. No claim whatsoever will be entertained for any variation between the actual site 

condition met with during the execution of the work and those indicated herein. 

4.2 The overall responsibility of the Contractor will encompass all the jobs required for carrying 

out this project from concept to commissioning, adhering to the time schedule, quality 

parameters and with no time and cost overrun. The Contractor will have to work in close co- 

ordination with Engineer-in-Charge (EIC) and its deputed team and all major decisions shall 

be taken in consultation with them. Further, the Contractor shall be responsible for 

completion of works as stipulated within time & cost parameters. The area mentioned in 

the BoQ is indicative which may vary as per actual site condition. The contractor shall 

design all components mentioned in the Scope of Work in consideration of actual area 

available at site & take the approval from Engineer-in-Charge (EIC). The detailed designs 

& drawings are to be submitted by the Contractor within 21 days from date of signing of 

contract. 

4.3 The broad scope of work of the Contractor is as below, but not limited to this. In case any 

associated work is required for successful execution of the project then the same shall also 

be organized by him. Construction of onshore terminal works at 08 locations in Bihar under 

JMVP-II is the scope work and at each locations are the following brief scope of work 

 
a) Procurement of materials, development of land, construction for Terminal Building, 

waiting shed, Toilet Block, Security cabin and develop the area for parking, develop foot 

path as shown in the layout drawing etc. 

b) Utilities such as water supply, drinking water facility, sewerage system etc. with a 

provision of electricity by way of solar panel lights (1KW) and assisting in getting the 

power connection from state electricity board. Main power connection will be 

provided by IWAI, meanwhile liaison and assisting to get the power connection has to 

be done by the successful bidder 

c) Construction of footpath from Terminal Building/ Waiting Shed to Jetty. 

d) Shall connect the water supply utilities to existing nearby source. 
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e) Development of land for Terminal building as Waiting Shed with amenities as shown in 

the drawing etc. 

f) Landscaping, external & internal finishing works including aesthetic painting at the 

external surfaces as approved by IWAI. 

g) The indicative structural, MEP designs & drawings attached with the tender 

documents. The successful bidder is required to prepare the GFC drawings & seek the 

approval from the Employer on the GFC drawings. Accordingly, the successful bidder 

shall execute the works as per the approved drawings. 

h) For finishing works, the successful bidder is required to prepare various options of 

external painting & Mural art works reflecting the local aesthetics of the area and obtain 

the approval of IWAI along with the drawing details before execution of the same. 

i) Maintaining all the ESHS (Environment, Social, Health & Safety) parameters at site as 

per World Bank’s guidelines. 

j) Deploying key personnel & equipment at site for completion of the work. 

k) Any other works associated as directed by IWAI related to the project. 

 

5. General Information 

5.1 Background 

This call for Lumpsum bid being addressed to potential Contractors for the Construction of 

Onshore facilities at 08 locations in Bihar under JMVP-II. 

 

6. Employer’s Requirements 

 

6.1 Generals 

The Employer’s Requirements are that the Contractor shall carryout the Design Engineering, 

Construction / Installation of all the items listed below, along with associated works as 

outlined in this tender document. For this purpose, the Tenderer shall conduct all necessary 

field tests and surveys to satisfy / verify himself regarding the correctness of the data 

furnished vis-à-vis actual condition. No claim whatsoever will be entertained for any 

variation between the actual site condition met with during the execution of the work and 

those indicated herein as per drawing and specifications. Considering the Lumpsum contract 

any kind of price increase are not allowed. However, in case of any change in scope or 

increase of areas, the same may be considered subject to approval by IWAI with proper 

justification. The contractor needs to understand the actual site conditions by visiting sites 

before bidding & quote their rates including all factors of risks, increase in quantities (if any) 

etc. 

The broad items of works covered are listed below: 

 

• Terminal Building Module (I, II & III) 

• Waiting Shed 

• Toilet Block 

• Paving Work (Terminal Internal Road, Vehicle Parking and Pathway) 

• Kerb Stone 

• Water supply system including Overhead Water Tank 

• Mechanical, Electrical, Water supply, sewerage & Plumbing works. 

• Finishing works (Internal & External painting, Mural art works on walls). 
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• Landscaping works 

 
6.2 Site/ Location Details 

Project Sign Board shall be installed at every location with contract details, name of client and 

contractor. 

 

Bihar 

 

SL. 

No. 
Tentative Location Co-ordinates 

01 Buxar 
25°34'32.9"N 

83°58'13.9"E 

02 Raghopur Diyara 
25°32'57.9"N 

85°17'03.4"E 

03 Kachi Dargha 
25°32'48.9"N 

85°16'48.3"E 

04 Barh 
25°29'38.7"N 

85°42'49.7"E 

05 Agauni 
25°16'20.0"N 

86°44'14.2"E 

06 Sultanganj 
25°15'17.9"N 

86°44'24.4"E 

07 Kahalgaon 
25°16'05.0"N 

87°13'42.5"E 

08 Bateshwarsthan  
25°19'45.5"N 

87°15'36.4"E 

 

6.3 Site Development 

i. The Contractor shall first clear the area assigned for development from any obstructions 

or old structures and carry out a detailed topographic survey of the whole area. 

Topographic survey shall be conducted before commencement of construction and site 

grading and shall be carried out according the design requirements. It shall be the 

responsibility of bidder to collect the existing details / type of structures with its 

foundation details and number of trees with girth size. 

ii. Clearing grass and removal of the rubbish to the designated disposal area. Pumping or 

bailing out water and removing slush etc by using pump set including cost of labour, oil, 

hire charges of pump set, etc complete as required according to the site condition as 

directed by Engineer-in-Charge. 

iii. Supply and installation of fencing with angle iron post placed at 2.4m distance embedded 

in cement concrete blocks, 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 weighing 9.38 kg per 100 m (minimum), 
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between the two posts fitted and fixed with G.I. staples, turn buckles etc. complete. 

Payment to be made per metre cost of total length of barbed wire used with G.I. barbed 

wire 

iv. Supplying and fixing at site angle iron post & strut of required size including bottom to 

be split and bent at right angle in opposite direction for 10 cm length and drilling holes up 

to 10 mm dia complete around the boundary of the terminal building/ waiting shed plot 

(10 locations). 

6.4 External Development  

 

i. Earthwork in excavation to the design/ desired level as per the drawing by mechanical or 

manual means and ramming and levelling the surface for paver works including 

disposal of the surplus excavated soil to designated disposal area as directed by the 

Engineer-in- Charge. 

ii. Providing and laying of granular sub-base conforming to Grade-I (size range 75 mm to 

0.075 mm) having CBR Value-30 and compacting with vibratory power roller to 

achieve the desired density, complete as per specifications and drawings. 

iii. Providing, laying spreading and compacting graded stone aggregate (size range 53 mm to 

mm) to wet mix macadam (WMM) 

iv. Providing and laying factory made chamfered edge Cement Concrete paver blocks over 

50mm thick compacted bed of sand, compacting and proper embedding/ laying of 

interlocking paver blocks into the sand bedding layer through vibratory compaction by 

using plate vibrator, 80mm thick cement concrete paver block of M-30 grade colour 

design & pattern 

v. Providing and laying 1:2:4 (1 cement: 2 coarse sand (zone-III) derived from natural 

sources: 4 graded stone aggregate 20 mm nominal size derived from natural sources) 

for Kerb stone 

vi. Providing and laying factory made kerb stone of M-25 grade cement concrete for paver 

edge protection with cement mortar (Precast C.C. kerb stone shall be approved by 

Engineer-in-Charge). 

vii. Paving Work (Terminal Internal road, Vehicle Parking and Pathway) 

viii. The Contractor shall construct paved area for vehicle parking, terminal internal 

road and Pathway as per drawings, specifications and site survey requirements. 

ix. Kerbs 

x. This work comprises the construction of concrete kerbs in situ, and installation of 

precast concrete kerbs on foundation concrete laid on prepared subgrade, sub-base, 

base-course, asphalt or concrete surface. The Kerbs shall confirm to IS 5758 (1984). 

 

6.5 Waiting shed 

i. Construction of Waiting Shed as per drawings and specifications including RCC 

foundation/ substructure, water proofing shall be provided for required RCC 

structures, columns, roof, exterior emulsion paint finish including earthwork in 

foundation, Kota/ Natural stone flooring over 100mm thick base PCC 1:4:8 as directed 

by EIC, Roof Feature (sample of roof architectural feature/ pole, 750mm height, shall be 
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submitted for approval prior to construction) raised traction steps shall be done in 

slopping areas/ locations of Kota flooring, street lights with foundation (5nos) 

complete as per technical specifications, drawings and as directed by Engineer-in-

Charge. 

 

6.6 Toilet Blocks 

i. Providing and fixing toilet block as per the drawings and specifications including RCC 

foundation/ substructure, water proofing shall be provided for required RCC 

structures, light weight non asbestos fibre reinforced aerated cement sandwiched wall 

panel (75mm thick) and roofing with zincalume/ galvalume sheets of approved make 

and shade. Works included are foundation, basement, flooring with anti-skid ceramic 

tiles-300x300 mm over 100mm thick base PCC 1:4:8 and dadoing with glazed ceramic 

tiles using adhesives, sandwiched wall partitions, aluminium ventilators and FRP doors, 

roofing including truss works with tubular MS members with anticorrosive protective 

coatings, MS handrail with protective painting, Water Tank (1000 Litres) and platform, 

Bio digester system (50 user’s capacity), RCC Sump of 10m3 capacity. complete as per 

technical specifications, drawings and drawings 

 

6.7 Landscaping 

i. Providing and stacking of Hibiscus rosasinensis of height 60-75 cm. with 5-6 branches in 

plastic bag of size 25 cm as per direction of the Engineer-in-Charge (05 Nos). 

ii. Providing and stacking of Nerium oleander (kaner) of height 60-75 cm. with 5-6 branches 

in poly bags of size 25 cm as per direction of the Engineer-in-Charge (05 Nos). 

iii. Providing and stacking of Delonix regia (Gulmohar) of height 150-165 cm.in big poly 

bags of size 25 cm as per direction of the Engineer-in-Charge (05 Nos). 

iv. Bush Rose in different colour 2 to 3 healthy branch 30 cm and above height.well 

developed with 8 or more flowers / flower buds in 20 cm Earthen pot /Plastic pot as per 

direction of the  Engineer-in-Charge (05 Nos). 

v. Providing and stacking of Acacia auriculiformis of ht 150-165 cm in bag size of 25 cm as 

per direction of the Engineer-in-Charge (05 Nos). 

vi. Providing and stacking of Ficus benjamina (green) of height 150-165 cm, bushy with 

healthy branches and lush green foliage in big size HDPE bags as per direction of the 

Engineer-in-Charge (05 Nos). 

vii. Providing and stacking of Ficus religiosa (Peepal) of height 150-165 cm. in big poly bags 

of size 30 cm as per direction of the Engineer-in-Charge (05 Nos). 

 
 

6.8 Water supply system including Overhead Water Tank 

i. The Contractor shall do construction and commissioning of the complete water supply 

distribution system including overhead tank and the supply of potable water to the 

drinking facility, the source of water supply will be State Govt. water supply of terminal 

area, where all necessary permissions and connections shall be procured by the successful 

bidder. 
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6.9 Electrical Work 

i. Contractor shall provide all necessary fitting and electrical equipment’s related to terminal 

and the external space allotted for each location as per the site requirements, drawings and 

specifications. 

ii. Internal and External illumination including lighting fixtures, necessary poles, MCB boxes, 

accessories and hardware including associated civil works. 

iii. The Contractor shall provide complete Electrical works and its fittings for all terminals as 

required. 

iv. All Earthing and Lightning protection works. 

v. Outdoor type wall mounted metering panel consist of meter, HRC fuse link with fuse base    

with sufficient RCCB & MCB as required, and necessary supports to be fabricated out of 16 

SWG CRCA sheet with lockable door with sealing facility having glass window for energy 

meter, sealing facility, weather proof enclosure (IP54) and powder coated finish and as 

required. The panel shall be with all accessories as per drawing specification. The Contractor 

while executing the Works shall follow good industry practice, which however shall meet 

the Tender Requirements. 

 

Metering Board 
 

i. Supply, installation, testing and commissioning of Outdoor type wall mounted 

metering board, including supply and fixing of 1ph 230V Bidirectional KWH meter 

and consisting of 3nos. of 20A HRC fuse link with fuse base 25A DP 30mA 

RCCB+MCB as required, and necessary supports to be fabricated out of 16 SWG 

CRCA sheet with lockable door with sealing facility having glass window for energy 

meter, sealing facility, weather proof enclosure(IP54) and powder coated finish and 

as per drawings and specifications. The panel shall be with all accessories as per 

drawing and specification 

 

 

Cables And Cabling 
 

Supply 
 

i. Supply of following size 1.1 KV grade XLPE insulated, PVC sheathed, armoured 

aluminium /copper conductor FRLS cable conforming to IS 7098 (Part 1) amended up to 

date - 2C 4 sqm Cu 

 

ii. Supplying and making end termination with brass compression gland and aluminium lugs 

for following size of PVC insulated and PVC sheathed / XLPE aluminium conductor cable 

of 1.1 KV grade as per drawings and specifications - 2C 4 sqm Cu 

 

Laying 
 

i. Laying and fixing of one number PVC insulated and PVC sheathed / XLPE power cable of 

1.1 KV grade of following size on wall or surface as per drawings and specifications – up 

to 35 sq. mm (clamped with 1mm thick saddle) 

ii. Laying of one number PVC insulated and PVC sheathed armoured power cable of 1.1kV grade fo 



38 

 

 

the following sizes in ground including excavation ,sand cushioning , providing protective 

covering and refilling the trench etc. as per drawings and specifications – up to 35 sq mm. 

iii. Providing, laying and fixing following dia G.I. pipe (medium class) in ground complete with G.I. 

fittings including trenching (75 cm deep) and re-filling as per drawings and specifications – 

50mm 

 

Wiring And Accessories 
 

i. Wiring for light point/ fan point/ exhaust fan point/ call bell point with 1.5 sq.mm FRLS 

PVC insulated copper conductor single core cable in surface / recessed medium class PVC 

conduit, with modular switch, modular plate, suitable GI box and earthing the point with 

1.5 sqm. FRLS PVC insulated copper conductor single core cable as per drawings and 

specifications. Group C 

 

ii. Wiring for group controlled (looped) light point/fan point/ exhaust fan point/ call bell point 

(without independent switch etc.) with 1.5 sqm FRLS PVC insulated copper conductor 

single core cable in surface/ recessed PVC conduit and earthing the point with 1.5 sqm 

FRLS PVC insulated copper conductor single core cable as per drawings and 

specifications. Group C 

iii. Wiring for circuit/ sub main wiring along with earth wire with the following sizes of FRLS 

PVC insulated copper conductor, single core cable in surface/ recessed medium class PVC 

conduit as per drawings and specifications. 

2 X 1.5 sq. mm + 1 X 1.5 sq. mm earth wire 

2 X 2.5 sq. mm + 1 X 2.5 sq. mm earth wire 

2 X 4 sq. mm + 1 X 4 sq. mm earth wire 

 

i. Supplying and fixing suitable size GI box with modular plate and cover in front on surface 

or in recess, including providing and fixing 3 pin 5/6 amps modular socket outlet and 5/6 

amps modular switch, connection as per drawings and specifications. (For light plugs to be 

used in nonresidential buildings). 

 

ii. Supplying and fixing suitable size GI box with modular plate and cover in front on surface 

or in recess, including providing and fixing 6 pin 5/6 & 15/16 amps modular socket outlet 

and 15/16 amps modular switch, connection as per drawings and specifications. 

 

iii. Supplying and fixing of following sizes of medium class PVC conduit along with 

accessories in surface/recess including cutting the wall and making good the same in case 

of recessed conduit as per drawings and specifications. 

a. 20 mm 

b. 25 mm 

 

iv. Supplying and fixing following modular switch/ socket on the existing modular plate & switch 

box including connections but excluding modular plate etc. as per drawings and specifications. 

Bell push 

v. Supplying and fixing call bell/ buzzer suitable for single phase, 230 volts, complete as per 

drawings and specifications 

 

MCBs and MCB Distribution Boards 
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i. Supplying and fixing following way, single pole and neutral, sheet steel, MCB distribution 

board, 240 volts, on surface/ recess, complete with tinned copper bus bar, neutral bus bar, 

earth bar, din bar, interconnections, powder painted including earthing as per drawings and 

specifications. (But without MCB/RCCB/Isolator) 

ii. 16 ways, Double door 

 

iii. Supply and fixing of following rating residual current circuit breaker with MCB having 

earth leakage and overload protection (RCCB+MCB) as per drawings and specifications. 

iv. 2 pole 25 amps. (240 Volts), 30mA sensitivity 

 

v. Supply and fixing of following rating, 10 KA, Miniature Circuit Breakers as per drawings 

and specifications 

6A to 32A, SP, B/C-CURVE 

 

vi. Supplying and fixing single pole blanking plate in the existing MCB DB complete as per 

drawings and specifications 

vii. Supply and fixing outdoor type START/STOP (2way) push button station (IP65) 

including all the necessary accessories as required complete with suitable mounting 

arrangement. (Cat No Hensel-PBS 0201 or equivalent approved make) 

viii. S & F Motor starters of the following ratings. Single phase DOL starters for 0.25HP to 

3HP motor 

ix. Supply, Installation, Testing & Commissioning of 25A DP MCB isolator in weatherproof 

enclosure complete with connections, testing and commissioning etc. as 

required.(Enclosure -HENSEL : KV 6103) 

 

Light Fixtures and Fans 
 

i. Supply of indoor decorative surface mounted LED Batten with Polycarbonate diffuser, 

along with driver, with a maximum system wattage of 20 Watts, lumen output of luminaire 

greater than 2000, power factor >0.9, rated life of L70 @ 25,000 hours, system efficacy 

greater than 100lumen/watt and including all the necessary accessories as per drawings and 

specifications. (Make: Crompton LDL-20-CDL or approved make) 

ii. Supply of indoor surface mounted LED Batten with Polycarbonate Diffuser ,along with 

driver,with a maximum system wattage of 10 (+/-2) Watts,lumen output of luminaire 

greater than 1000, power factor > 0.9,rated life of L70 @ 25,000 hours, system efficacy 

greater than 100lumen/watt and including all the necessary accessories as required 

complete.(Make: Crompton LDL-10-WW or approved make ) 

iii. Supply of outdoor BULKHEAD luminaire made of polycarbonate housing along with 

driver, system wattage of 10+/-2 Watts, lumen output of luminaire greater than 700 lumens, 

power factor > 0.9, rated life of L70 @ 50,000 hours system efficacy greater than 70 

lumen/watt, with suitable driver and including all necessary accessories as required 

complete. (Make: - Cat No: Crompton -LBHP -10-CDL or other approved equivalent 

makes) 

iv. Supply installation, testing and commissioning of Solar LED Street Lighting with luminaire 

of IP66 protected, pressure die cast aluminium housing body with optimal heat sink, with 

system wattage of 60 (+/-10) W with system lumens greater than 7200 and system 

efficiency greater than or equal to 120%. The Light fitting shall be with all required 

accessories suitable for mounting in (48-60) mm OD pole arm surface mounting on 8m 

octagonal pole. Solar PV module shall be of 200Wp DC rating along with LiFePO4, 
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12V/20A capacity ,100Ah battery and suitable charge controller, cables and accessories as 

per drawings and specifications complete 90.15.3.7 

v. Supply installation testing and commissioning of Octagonal Pole made of hot dip 

galvanised GI sheet 70 mm top diameter, 130 mm bottom diameter thickness 3mm base 

plate dimensions of 200x200x16 mm suitable for wind speed as per IS 875 Part III single 

arm bracket 0.5mt including connector foundation bolt 4 nos fixed in existing RCC 

foundation and junction box complete 8 Meters 

vi. Supply of 400 mm size wall mounting oscillating type fan having three speed control, 

oscillation control at bottom and suitable for operation on single phase 230 volt, 50Hz AC 

supply complete with continuous duty motor, chrome plated front and rear guards and all 

accessories as per drawings and specifications complete. (Make Crompton-SDX white or 

equivalent approved make). 

vii. Supply of 250 mm sweep, 900 rpm light duty exhaust fan in plastic body with self 

opening louvers working on 230 V AC supply complete with all accessories as required. 

(Make: Crompton Exhaust or equivalent approved make) 

 

ITC Light Fittings and Fans 
 

i. Installation, testing and commissioning of pre-wired, fluorescent fitting / compact 

fluorescent fitting of all types, complete with all accessories and tube etc. directly on 

ceiling/ wall, including connection with 1.5 sq. mm FRLS PVC insulated, copper 

conductor, single core cable and earthing as per drawings and specifications. 

ii. Installation of exhaust fan in the existing opening, including making good the damage 

connection testing, commissioning etc. as required. Upto 450 mm sweep 

 

iii. Numbering of ceiling fan / exhaust fan/ fluorescent fitting. 

 

iv. Installation, testing and commissioning of Wall fan, including all the supports as per 

drawings and specifications and wiring using 3 runs of 1.5 sqm FR PVC insulated stranded 

copper conductor complete 

 

v. Installation, testing and commissioning of pre-wired, fluorescent fitting / compact 

fluorescent fitting of all types, complete with all accessories and tube etc., including 

supplying and fixing ball and socket arrangement, 2 no. down rods of 20 mm dia X 1.6 

mm thick steel conduit upto 30 cm length, painting and wiring the down rods and 

connection with 1.5 sq. mm FRLS PVC insulated,copper conductor, single core cable and 

earthing as per drawings and specifications. 

 

Earthing and Safety Equipment 
 

i. Earthing with C.I. earth pipe 3-meter-long, 100 mm dia including accessories, and 

providing masonry enclosure with heavy duty CI cover plate of having locking arrangement 

and watering pipe etc. with 64kg charcoal/ coke and 5kg salt as required. (As per IS 3043 

amended up to date) 

 

ii. Providing and fixing GI/Cu strip/wire on surface or in recess for connections as per 

drawings and specifications. 

3.15mm Cu (10 SWG) 

4mm GI (8 SWG) 
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iii. Supplying and laying G.I/Copper strip at 0.50 metre below ground as strip earth electrode, 

including connection/ terminating with G.I. nut, bolt, spring, washer etc. as per drawings 

and specifications. (Jointing shall be done by overlapping and with 2 sets of G.I. nut bolt 

& spring washer spaced at 50mm) 

3.15mm Cu (10 SWG) 

4mm GI (8 SWG) 

 

Lightning Protection 
 

i. Supply and fixing of 8 mm Aluminum Round Conductor as horizontal air terminal for 

parapet wall/terrace with the required mounting clamps, cross connectors, expansion piece 

and other accessories required as per IEC 62305-3 

 

ii. Supply and fixing of 8 mm Aluminum Round Conductor as down conductor with the 

required mounting clamps, cross connectors, expansion piece and other accessories 

required as per IEC 62305-3 

 

iii. Providing and Fixing of Test Joint, suitable to fix 8 mm Aluminium conductor to 32 X 6 

GI strip 

 

iv. Providing and laying GI tape 32 mm X 6 mm from earth electrode directly in ground as 

required. 

 

v. Supply and Fixing of following height Air terminals as per IS-IEC -62305 part-3 with 

16mm rod tapered to 10 mm aluminium rod with the required accessories like Fang Fix 

with base, clamps, Stone, anchors etc .as required per IEC 62305-3 1Mtr Air terminal 

 

Solar Works 
 

i. Supply of following size 1.1 KV grade XLPE insulated, PVC sheathed, armoured 

Aluminium /copper conductor cable conforming to IS 7098 (Part 1) amended up to date. 

2C 1.5Sqmm cu 

 

ii. Supplying and making end termination with brass compression gland and aluminium lugs 

for following size of PVC insulated and PVC sheathed / XLPE aluminium conductor cable 

of 1.1 KV grade as required. 

2C 1.5Sqmm cu 

 

iii. Supplying and termination of UV Resistive MC4 Connectors suitable for terminating 4 Sq. 

mm copper cables (Male & Female Connectors). Y connector at Inverter end also shall be 

measured under this item. The item includes all necessary accessories tape etc as per 

drawings and specifications complete. 

 

iv. Supply fabrication, erection of Mounting structures for solar panels Panel structure 

(Suitable for Mounting on corrugated roof sheet) 4 panel Structure with 2 nos of 4.75-meter 

channel, 6 mid clamp,4 End clamp and its SS Spring Nut and Fastner (Non-anodised) 

 

v. Supply and laying of Single core 4 Sq. mm Unarmored Copper Solar cables from Modules 

to String Combiner / Monitoring Box/inverter. The item includes all necessary accessories 
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clamp, ties complete as per technical specification. 

 

vi. Supply, Installation, Testing and Commissioning of Grid Tied solar string inverter of 1kVA 

rating, IP 66 rated, outdoor, Single Phase output, true sinewave inverter system, with 

Maximum Power Point Tracker charge controller. Minimum protection required shall be 

over voltage/surge, over load, short circuit and anti- islanding protection. Earthing shall 

be provided as per IEC standards. (earthing and lightning protection quantities /rates are 

included above under respective headings in this estimate) IGBT based true sine wave 

output. Unity Power factor(1kVA=1kW). Accuracy of AC voltage control = +/-3%. 

Accuracy of AC frequency control = +/-1%. Frequency = 50Hz. Intelligent interface with 

LED/LCD display (Bluetooth/Wifi interface is also acceptable). Total Harmonic Distortion 

<3%”. The inverter should have all specification, protections, operational modes, as 

detailed in technical specification. The inverter should have in-built Type Surge protection 

device on AC and DC side. The item includes all necessary accessories like supports, 

canopy, AC Isolation boxes (with energy meter) Junction boxes, Combiner boxes, DCDBs, 

cabling from AC Isolation boxes to inverter, connectors complete as per drawings and 

specifications 

vii. Supply, installation testing and commissioning of MONO PERC half cut solar module 

photovoltaic panels of total of 450W rating . 

6.10 Plumbing Works 

Sanitary Installation 

i. Providing and fixing white vitreous china pedestal type water closet (European type) with 

seat and lid, 10litre low level white vitreous china flushing cistern & C.P. flush bend with 

fittings & C.I. brackets, 40 mm flush bend, overflow arrangement with specials of standard 

make and mosquito proof coupling of approved municipal design complete, including 

painting of fittings and brackets, cutting and making good the walls and floors wherever 

required as directed by the Engineer-in-Charge at all levels. 

ii. Providing and fixing wash basin with C.I. brackets, 15 mm C.P. brass pillar taps, 32 mm 

C.P. brass waste of standard pattern, including painting of fittings and brackets, cutting and 

making good the walls wherever require: White Vitreous China Wash basin size 630x450 

mm with a single 15 mm C.P. brass pillar tap 

iii. Providing, fixing and commissioning of CP brass hand spray with lever control (health 

faucet) of make 1meter long flexible tube and wall hook, CP brass one-way angle valve 

and all fittings with all accessories complete,15 mm dia 450mm long, testing and 

commissioning to the satisfaction of Engineer-in-Charge as per direction of Engineer-in- 

Charge at all levels. (Models: Jaquar catalogue ALD-573 or equivalent) 

iv. Providing and fixing brass bib cock of approved quality 15 mm nominal bore 

 

v. Providing and fixing 600x450 mm beveled edge mirror of superior glass (of approved 

quality) complete with 6 mm thick hard board ground fixed to wooden cleats with C.P. 

brass screws and washers complete as directed by the Engineer-in-Charge at all levels 

vi. Providing and fixing floor trap with cockroach trap (multi trap), SS304 grade floor grating 

with cup including cost and conveyance of all materials, labour charges, sundries etc 

complete as directed by the directed by the Engineer-in-Charge at all levels. 

vii. Providing and fixing C.P. brass angle valve for basin mixer and geyser points of approved 

quality conforming to IS:8931 - 15mm nominal bore 
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viii. Providing and fixing sanitary fixtures for handicapped toilet including one washbasin, one 

number pillar cock with aerator & all other related fittings like CP brass bottle trap,CP brass 

angle cock, CP brass waste coupling, etc, one number EWC & Cistern complete with 

fittings & seat cover, one no. hinged rail & 4 nos. of grab rails 60cm etc, designed for 

people with special needs comes with as per manufacturers specification including cutting 

and making good the walls and floors wherever required as directed by Engineer-in- 

Charge. Hindware Matrix Set/Cera Cruse Set, CeraF1015101/ Hindware F280001CP or 

equivalent 

ix. Providing and fixing rectangular high density polyethylene water storage loft tank with 

cover, conforming to ISI: 12701, colour of opaque white or as approved by Engineer-in- 

Charge. The rate includes making necessary holes for inlet, outlet & over flow pipes. The base 

support i/c fittings & fixtures for tank shall be paid separately. 

 

External Sanitary Works 
 

i. Supplying, laying, jointing, testing and commissioning to the satisfaction of Engineer-in- 

Charge of PVC pipes with PVC specials such as tees, bends, door bend, door tee, elbows, 

unions, etc. with clamps and supports including cutting and making good the walls, testing 

the lines rectifying any leakages or defects, etc. complete for soil, waste, rain water, drains, 

vent pipe, etc. concealed or open at all levels including cost and conveyance of all materials, 

labour charges, sundries etc complete for internal work-exposed on walls as directed by the 

Engineer-in-Charge– 75 mm dia (6kg/cm2) 

 

ii. Supplying, laying, jointing, testing and commissioning to the satisfaction of Engineer-in- 

Charge of PVC pipes with PVC specials such as tees, bends, door bend, door tee, elbows, 

unions, etc. with clamps and supports including cutting and making good the walls, testing 

the lines rectifying any leakages or defects, etc. complete for soil, waste, rain water, drains, 

vent pipe, etc. concealed or open at all levels including cost and conveyance of all materials, 

labour charges, sundries etc complete for concealed work as directed by the Engineer-in- 

Charge. 

 

110mm OD (6 kg/cm2) 

75mm OD(6kg/cm2) 

50mm OD (6 kg/cm2) 

 

iii. Supplying, laying, jointing, testing and commissioning to the satisfaction of Engineer-in- 

Charge of PVC pipes with PVC specials such as tees, bends, door bend, door tee, elbows, 

unions, etc. with clamps and supports testing the lines rectifying any leakages or defects, 

etc. complete as directed by the Engineer-in-Charge for soil, waste, rain water, drains, vent 

pipe, etc.at all levels including cost and conveyance of all materials, labour charges, 

sundries etc complete for internal work-exposed on walls as directed by the Engineer-in- 

Charge. - 75 mm dia (6 kg/cm2) 

 

iv. Supplying, laying, jointing, testing and commissioning to the satisfaction of Engineer-in- 

Charge of hard PVC pipes with PVC specials such as tees, bends, door bends, door tees, 

elbows, unions, etc. with clamps and supports including earth work, refilling, testing the 
lines rectifying any leakages or defects, etc., complete as directed by the Engineer-in- Charge for 

soil, waste, rain water pipe, etc. for underground lines 

160mm dia (6 kg/cm2) 
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110mm dia (6 kg/cm2) 

75mm dia (6 kg/cm2) 

 

v. Supplying, fixing, testing and commissioning to the satisfaction of Engineer-in-Charge of 

PVC gully trap of size 160 x 110mm and CI grating 150mmx150mm size and water tight 

C.I cover with frames 300mmx300mm size(inside) the weight of cover to be not less 

than4.5kg and frame to be not less than2.7kg (CI MH cover and frame as per IS:1726) 

single sealed of size conveying to size the above mentioned items and constructing 

30cmx30cm internal size gully trap chamber and depth upto 60cm,115 thk brick wall in 

CM 1:6 on a foundation of PCC 1:4:8.100mm thick plastering inside with CM 1:3,12mm 

thk with a neat cement flushing coat and conveying to site, cleaning ,installing and testing 

approved make PVC gully trap with 160mm outlet(Fabricated),surrounding with CC 

1:1.5:3, 150x150mmm,top with CI grating above the PVC gulley trap and light duty CI 

cover and frame over the chamber including cost of all materials, etc complete as per 

approved drawing and as directed by Engineer-in-Charge. 

 

vi. Providing and fixing PVC vent cowl to pipe already fixed as directed by Engineer-in- 

Charge at all levels. 

110 mm dia & 75mm dia 

 

vii. Inside size 90x80 cm and 45 cm deep including C.I. cover with frame (light duty) 455x610 

mm internal dimensions, total weight of cover and frame to be not less than 38 kg (weight 

of cover 23 kg and weight of frame 15 kg): With common burnt clay F.P.S. (non modular) 

bricks of class designation 7.5 

 

Water Supply Works 
 

i. Supplying, fixing, testing and commissioning to satisfaction of Engineer-in-Charge of 

Chlorinated Polyvinyl Chloride (CPVC- SDR11) pipes, having thermal stability for hot & cold 

water supply, including all CPVC plain & brass threaded fittings including fixing the pipe with 

clamps/supports at 1.00 m spacing. This includes jointing of pipes & fittings with one step CPVC 

solvent cement and testing of joints complete as per direction of Engineer- in-Charge. Internal 

work - Exposed on wall 

50 mm nominal dia pipes 

40 mm nominal dia pipes 

32 mm nominal dia pipes 

25 mm nominal dia pipes 

20 mm nominal dia pipes 

 

ii. Supplying, fixing, testing and commissioning to satisfaction of Engineer-in-Charge of 

Chlorinated Polyvinyl chloride(CPVC) SDR 11 pipes, having thermal stability for hot 

and cold water supply including all CPVC plain and brass threaded fittings i/c fixing the 

pipes with clamps/supports at 1.00 m spacing. This includes jointing of pipes and fittings 

with one step CPVC solvent cement and the cost of cutting chases and making good the 

same including testing of joints complete. The rate is including cost and conveyance 

of all 

materials, labour charges, sundries, lead, lift,all taxes etc complete as per the direction of 

Engineer-in-Charge at all levels.(External Works) 

50 mm nominal outer dia pipes 
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iii. Supplying, fixing, testing and commissioning to satisfaction of Engineer-in-Charge of gun 

metal gate valve with C.I. Wheel of approved quality (screwed end) including cost and 

conveyance of all materials, labour charges, sundries etc complete as directed by the 

Engineer-in-Charge at all levels 

50 mm dia nominal bore 

40 mm dia nominal bore 

32 mm dia nominal bore 

25 mm dia nominal bore 

20 mm dia nominal bore 

 

iv. Supplying and fixing of CI single flanged wall casting pipe with puddle, 0.6m length 

including cost and conveyance of all materials, labour charges, making good the walls etc 

complete as directed by the Engineer-in-Charge. 65mm 

 

v. Supplying and fixing of CI double flanged wall casting pipe with puddle, 0.6m length 

including cost and conveyance of all materials, labour charges, making good the walls etc 

complete as directed by the Engineer-in-Charge. 65mm 

 

vi. Providing and laying non-pressure NP3 class (medium duty) R.C.C. pipes with collars 

jointed with stiff mixture of cement mortar in the proportion of 1:2 (1 cement: 2 fine sand) 

including testing of joints etc. complete 

300 mm dia R.C.C. pipe 

150 mm dia R.C.C. pipe 

 

vii. Excavating trenches of required width for pipes, cables, etc including excavation for 

sockets, and dressing of sides, ramming of bottoms, depth upto 1.5 m, including getting out 

the excavated soil, and then returning the soil as required, in layers not exceeding 20 cm in 

depth, including consolidating each deposited layer by ramming, watering, etc. and 

disposing of surplus excavated soil as directed, within a lead of 50 m : Pipes, cables etc. 

exceeding 80 mm dia. but not exceeding 300 mm dia 

 

viii. Providing and fixing gun metal non- return valve of approved quality (screwed end) : 50 

mm dia nominal bore 

 

ix. Providing and fixing GM Foot valve of approved quality as per the requirements of the 

Engineer-in-Charge. 50mm dia 

 

x. Supplying and fixing of centrifugal pump, with CI construction, CI impeller, mechanical 

seal, complete with motor, base plate, foundation bolts, nuts, pressure gauge and all 

accessories and working with 415V, 3ph/1ph and 50 Hz frequency including cost and 

conveyance of all materials, labour, charges etc complete as directed by the Engineer-in- 

Charge at all levels Capacity 2 -6.9 lps, Head-6-12 meters 

6.11 External painting, finishing & Mural arts on walls 

 
i. Installation & Completion of external painting, finishing works & Mural art on walls as per 

designs approved by IWAI, reflecting the local aesthetics of the area for each location separately. 

6.12 Terminal Building-Details of work: 

i. Construction of Terminal Building as per drawings and specifications including RCC foundation/ 

substructure, water proofing shall be provided for required RCC structures, columns, light weight 
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non asbestos fiber reinforced aerated cement sandwiched wall panel (75mm thick) partitions and 

roofing with zincalume / galvalume sheets (0.55mm thick) of approved make and shade, 

aluminium windows ventilators and FRP doors, roofing including truss works with tubular MS 

members with anticorrosive protective coatings, MS handrail with protective painting, finishing 

works, electrical works including meter boards, distribution boards, wiring, cabling, earthing, 

light fixtures, street lights with foundation (5nos) complete as per technical specifications, 

drawings and as directed by Engineer-in-Charge. 

ii. Size of Module I is 11.10m length x 5.94 m width x 5.70m height. The waiting area is 7.20m x 

4.50m 

iii. Size of Module II is 12.87m length x 6.84 m width x 5.9m height. The waiting area is 9.0m x 

5.96m 

iv.  Size of Module III is 16.47m length x 8.64 m width x 5.50m height. The waiting area is 12.60m x 

7.20mm 

(a) Basement and Foundation 

RCC isolated foundations and column pedestals, as per design and drawings, shall be constructed at 

designated locations after excavation of soil and placing of soling stone layer and base PCC. Grade 

beam connecting column pedestals shall be provided and masonry wall (below plinth) shall be 

constructed upto floor level. Plinth filling shall be considered with good earth in layers not exceeding 

20 cm in depth, consolidating each deposited layer by ramming and watering. Cutting and filling for 

levelling the site if required shall be included in the scope of foundation construction. Concrete Solid 

Block work up to plinth level considered as per drawing. 

(b) Superstructure 

Providing and fixing in position factory made non asbestos fibre reinforced aerated cement sandwich 

wall light weight solid core panels made of light weight cement concrete core composed of OPC 

cement, pulverized flyash, quick lime, cotton pulp & Gypsum in mortar state mixed with aeration 

agent in a preset mould. The outer face on both sides of the panels will be non-asbestos fibre cement 

board confirming to IS 14862:2000. These solid wall panels are installed using Galvanized iron steel 

tracks/C channel of 1mm thick of required sizes as recommended by manufacturer's and fixed to floor 

and roof soffit in plumb to each other with steel screw/ fasteners. The panel shall be fixed vertically 

with tongue & groove joint with cement based polymer modified jointing compound. The exposed 

surface finished with fibre mesh/glass fibre tape with polymer based jointing compound having 

superior flexibility. Non load bearing panels 75mm thick of required size (minimum 5mm thick fibre 

cement board).Frame work shall be provided with Anticorrosive protective coated MS tubular 

sections. 

(c) Flooring 

25mm thick Kota stone/Natural stone slab flooring over 20 mm (average) thick base laid over and 

jointed with grey cement slurry mixed with pigment to match the shade of the slab, including rubbing 

and polishing complete with base of cement mortar 1 : 4 (1 cement : 4 coarse sand) for waiting areas. 

Providing and laying anti-skid Ceramic floor tiles of size 300x300 mm (thickness to be specified by 

the manufacturer), of 1st quality conforming to IS: 15622, of approved make, in all colours, shades, 

laid on 20 mm thick bed of cement mortar 1:4 (1 Cement: 4 Coarse sand), jointing with grey cement 

slurry @ 3.3 kg/ sq.m including pointing the joints with white cement and matching pigments etc., 

complete. For toilet areas. 

Toilet Wall dadoing : Providing and fixing Ist quality ceramic glazed wall tiles conforming to IS: 

15622 (thickness to be specified by the manufacturer), of approved make, in all colours, shades with 

cement based high polymer modified quick-set tile adhesive (Water based) conforming to IS: 15477 

including pointing of matching shade complete. 
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(d) Granite counter : 

It shall be of any colour and size as approved by Engineer-in-Charge. Granite shall be plain machine 

cut and mirror polished. The stone shall be smooth and of even surface without holes or pits. 

Tolerance 

Slabs 

Length + 2 per cent 

Width + 2 per cent 

Thickness + 3 per cent 

Painting: Providing 2 coat interior/exterior emulsion paint with 2 coat primer of approved colour and 

2 coat putty. 

(e) Roofing 

Providing and fixing polyester coated galvalume profiled sheets 445 -1000mm wide and 28-50 mm 

depth rib made out of 0.55mm TCT, cold rolled steel of 300 Mpa (min.) yield strength conforming 

to ASTM A 368 or AS 1595 with hot dip metallic coating of minimum 150gm/sq.m zinc-aluminium 

alloy coating mass (55% Aluminium, 43.5% Zinc and 1.5% Silicon) total of both sides as per ASTM 

A 792 or AS 1397. Sheet should have protective guard film of 25 microns minimum to avoid 

scratches during transportation and should be supplied in single length upto 12 metre or as desired 

by Engineer-in-Charge -in-charge. 

Truss roof including steel columns shall be constructed with MS tubular sections (round, square or 

rectangular hollow tubes etc.) including cutting, hoisting, fixing position and applying anticorrosive 

protective coating with adequate dry film thickness as per tender requirement including welding and 

bolted with special shaped washers etc. complete-Electric resistance or induction butt welded tubes. 

PVC gutter shall be provided with required down pipes. 

(f) Joinery 

Door 

Providing and fixing the FRP flush door of dimensions as mentioned in drawings with including 

frame, shutter, polyurethane foam (PUF) filling, hinges and fittings etc complete. 

Frame: Providing and fixing Fiber Glass Reinforced plastic (FRP) Door Frames of cross- section 90 

mm x 45 mm having single rebate of 32 mm x 15 mm to receive shutter of 30 mm thickness. The 

laminated shall be moulded with fire resistant grade unsaturated polyester resin and chopped mat. 

Door frame laminate shall be 2 mm thick and shall be filled with suitable wooden block in all the 

three legs. The frame shall be covered with fiber glass from all sides. M.S. stay shall be provided at 

the bottom to steady the frame. 

Shutter: Providing and fixing to existing door frames 30 mm thick Fiberglass Reinforced Plastic 

(F.R.P) flush door shutter in different plain and wood finish made with fire retardant grade 

unsaturated polyester resin, moulded to 3 mm thick FRP laminate all around, with suitable wooden 

blocks inside at required places for fixing of fittings and polyurethane foam (PUF) / Polystyrene foam 

to be used all filler material throughout the hollow panel, casted monolithically with testing 

parameters of F.R.P. laminate conforming to table - 3 of IS : 14856, complete as per direction of 

Engineer-in-Charge. 

(g) Window and Ventilator: Providing and fixing fixed glass window and glass louvered ventilator 

with aluminium powder coated sections with exhaust fans provision. Shade for window openings 
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provided with cement fibre board and MS tubular sections. 

Frame: Providing and fixing aluminium work for windows and ventilators with extruded built up 

standard tubular sections/ appropriate Z sections and other sections of approved make conforming to 

IS: 733 and IS: 1285, fixing with dash fasteners of required dia and size, including necessary filling 

up the gaps at junctions, i.e. at top, bottom and sides with required EPDM rubber/ neoprene gasket 

etc. Aluminium sections shall be smooth, rust free, straight, mitred and jointed mechanically 

wherever required including cleat angle, Aluminnium snap beading for glazing /paneling, C.P. brass/ 

stainless steel screws, all complete as per architectural drawings and the directions of Engineer-in- 

Charge: For fixed portion. 

(h) Powder coated aluminium (minimum thickness of powder coating 50 micron). 

Glass: Providing and fixing glazing in aluminium window shutters and partitions etc. with EPDM 

rubber / neoprene gasket etc. complete as per the architectural drawings and the directions of 

Engineer-in-Charge With float glass panes of 5.50 mm thickness. Frosted glass panes 4 mm thick 

shall be considered for glass louvered ventilators 

Aluminium louver: Powder coated aluminium louvers provided as per drawing 

Ramps and step access: Ramps for PwD toilet and steps to other toilets and waiting areas shall be 

provided as per drawing and specifications. 

(i) Road and Land development works 

For vehicular parking, cement concrete paver blocks of M-30 grade 80 mm thick with GSB/WMM 

base layers as per applicable standards for light vehicular movement/parking with precast kerb stones 

on sides. 

7. Specification of Civil 

7.1 Material 

7.1.1 General 

The Contractor shall be responsible for furnishing all materials required for execution of theWorks. 

All materials used in the construction of permanent works required under this Contract shall be of 

1st class quality as specified herein and comply with the latest IS Codes or equivalent. The material 

shall be tested before bringing it to the site. 

This specification establishes and defines the requirements of various materials to be used in Civil 

and Structural works. Whenever any reference to IS Codes is made, the same shall be taken as the 

latest revision (with all amendments issued thereto) as on the date of submission of the Tender. Apart 

from the IS Codes mentioned in particular in various clauses of this specification, all other relevant 

codes related to specific job under consideration regarding quality, tests, testing and/or inspection 

procedures shall be applicable. Reference to some of the codes invarious clauses of this specification 

does not limit or restrict the scope of applicability of other referred or relevant codes. In case of any 

variation/contradiction between the provision of IS Codes and this specification, the provision given 

in this specification shall be followed, unless the Employeragrees/consents to follow IS codes or 

other proposal of the Contractor as provided in the Contract. All materials shall be of standard quality 

and shall be procured from renowned sources/manufacturers. Wherever brand is not mentioned, 

Contractor can choose a brand complying with the tenderspecifications however mentioning the 

brand considered in the Bid submission for the approval of the Employer if required. 

Quality and acceptability of materials not covered under this specification shall be governedby the 

relevant IS Codes. In case IS code is not available for the particular material, other codes e.g. B.S. 

or DIN or API/ASTM etc. shall be considered. The decision of Employer in thisregard shall be final 
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and binding on the Contractor. 

The Contractor shall submit manufacturer’s test reports on quality and suitability of any material 

procured from them and their recommendation on storage, application,workmanship etc. for the 

intended use. Submission of manufacturer’s test reports does notrestrict the Employer from asking 

fresh test results from an approved laboratory of the actual material supplied from an approved 

manufacturer/source at any stage of execution of work. 

All costs relating to or arising out of the tests and submission of test reports and or samples to the 

Employer for his approval till the date of issuance of Performance Certificate shall be borne by the 

Contractor. 

Materials for approval shall be separately stored and marked, as directed by the Employer and shall 

not be used in the Works till these are approved. All rejected materials shall be immediately removed 

from the site by the Contractor at his own cost. 

7.1.2 Water 

Water used in construction for all civil & structural works shall be clean and free from injurious 

amount of oil, acids, alkalies, organic matters or other harmful substances, which may be deleterious 

to concrete, masonry or steel. Potable water shall be considered satisfactory. 

Tests on water samples shall be carried out in accordance with IS: 3025 and they shall fulfil all the 

guidelines and requirements given in IS: 456. 

Water shall be stored in tin barrels, steel tanks or water tight reservoirs made with bricks/stone or 

reinforced concrete. Brick/stone masonry reservoirs shall have RCC base slab and shall be plastered 

inside, with 1 part of cement and 4 parts of sand and finished with neat cement punning. These 

reservoirs shall be of sufficient capacity to meet the waterrequirements, at any stage of construction. 

Water for curing shall be of the same quality as used for concreting and masonry works. Seawater 

shall not be used for preparation of cement mortar, concrete as well as for curing of plain/reinforced 

concrete and masonry works. Sea water shall not be used for hydro-testingand checking the leakage 

of liquid retaining structures also. 

7.1.3 Aggregate 

(a) General 

Coarse and fine aggregates for civil and structural Works shall conform in all respects to IS: 383 

(Specification for coarse and fine aggregates from natural sources for concrete). Aggregates shall 

consist of naturally occurring (crushed or uncrushed) stones, gravel and sand or a combination 

thereof. These shall be chemically inert, hard, strong, dense durable, clean and free from veins, 

adherent coatings, injurious amount of alkalies, vegetable matter and other deleterious substances 

such as iron pyrites, coal, lignite, mica, shale, sea shells etc. 

Source and type of aggregates shall be got approved by the Employer prior to procurement.Change 

in source and type of aggregates, at later stage, shall not be generally permitted; butunder specific 

circumstances, the Employer subject to the Contract may accept the proposal to change. Contractor 

shall produce necessary test certificates from approved laboratories regarding the quality and 

suitability of the proposed aggregates and submit fresh mix designfor approval of the Employer. 

Aggregates, which may chemically act with alkalies of cement or might cause corrosion of the 

reinforcement, shall not be used. If so desired by the Employer, the Contractor shall carry out alkali 

reactivity tests and submit the results to him for approval. 

The maximum quantities of deleterious materials in the aggregates as determined in accordance with 

IS: 2386 – Part II (Methods of Test for aggregates for concrete), shall not exceed the limits defined 



50 

 

 

in IS: 383. No special test is required to prove the absence of such deleterious matters if the 

aggregates are from a known source with satisfactory prior data on the properties of concrete made 

with them. In case of newly developed quarry sites, theContractor shall submit necessary test results 

as per IS: 383 and IS: 2386 to the Employer priorto his acceptance and approval. The method of 

Sampling shall be in accordance with the requirements given in IS: 2430. 

Separate sieve analysis and grading curves shall be prepared by the Contractor for any/all batches of 

coarse and fine aggregates, and submitted to the Employer, whenever asked for,to ensure conformity 

with those submitted along with the mix design. 

Whenever required by the Employer, the aggregates (coarse/fine) shall be washed and/or sieved by 

the Contractor before use in the works to obtain clean and graded aggregate at noextra cost to the 

Employer. 

(b) Coarse Aggregates 

Coarse aggregates are the aggregates, which are retained on 4.75 mm IS Sieve. It shall havea specific 

gravity not less than 2.6 (saturated surface dry basis). 

These may be obtained from crushed or uncrushed gravel or stone as above andmay be supplied as 

single sized or graded. The grading of the aggregates shall be as per IS: 383 or as required by the 

mix design, to obtain densest possible concrete. For this purpose, the Contractor shall submit to the 

Employer at least three sets of mix design and test results, each with different grading of coarse 

aggregates, proposed to be used. The Employer may allow “All-in-aggregates” to be used provided 

they satisfy the requirements of IS: 383. 

(c) Fine Aggregates 

Fine aggregates are the aggregates which pass through 4.75 mm IS sieve but not more thanten 

percent (10%) pass through 150 micron IS sieve. These shall comply with the requirements of 

grading zones I, II, III and IV of IS: 383. Fine aggregates conforming to gradezone IV shall not be 

used for reinforced concrete works. 

Fine aggregates shall consist of material resulting from natural disintegration of rock and which has 

been deposited by streams or glacial agencies, or crushed stone sand or gravel sand. Sand from sea 

shores, creeks or river banks affected by tides, dredged sand shall not be used for filling or concrete 

works. 

(d) Sampling and Testing 

Storage of all types of aggregates at site of work shall be at Contractor’s expense and risk and shall 

be stored as specified in IS: 4082. Aggregates shall in no case be stored near to theexcavated earth 

or directly over ground surface. 

Each type and grade of aggregate shall be stored separately on hard, firm surface having adequate 

slope for drainage of water. 

Aggregates delivered at site in wet condition or becoming wet due to rain or any other means, shall 

not be used for at least 24 hours. 

7.1.4 Sand 

(a) Sand for Masonry Mortars 

The sand shall consist of natural sand, crushed stone sand or crushed gravel sand or a combination 

of any of these. The sand shall be hard, durable, and clean and free from adherent coatings and 

organic matter and shall not contain the amount of clay, silt and fine dust morethan specified in IS: 

2116. 
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The crusher sand / manufactured sand with grading limits satisfying requirements of IS 383shall be 

considered. 

The sand shall not contain any harmful impurities such as iron pyrites, alkalies, salts, coal orother 

organic impurities, mica, shale or similar laminated materials, soft fragments, sea shells in such form 

or in such quantities as to affect adversely the hardening, strength or durability of the concrete. 

(b) Grading of Sand 

The particle size grading of sand shall be within the limits as specified below:Grading of Sand 

 

IS Sieve Designation Percentage Method 

IS:460 (Part I) Passing by Mass  

4.75 mm 100 IS:2386 (Part I) 

2.36 mm 90 – 100  

1.18 mm 70 – 100  

600 micron 40 – 100  

300 micron 5 to 70  

150 micron 0 to 15  

(c) Sampling and Testing 

The method of sampling shall be in accordance with IS: 2430. The amount of material required for 

each test shall be as specified in relevant parts of IS: 2386. Any test which the Employer may require 

in connection with this shall be carried out in accordance with the relevant parts of IS: 2386. 

If further confirmation as to the satisfactory nature of the material is required, compressivetest on 

cement mortar cubes (1:6) may be made in accordance with IS:2250 using the supplied material in 

place of standard sand and the strength value so obtained shall be compared with that of another 

mortar made with a sand of acceptable and comparable quality. 

(d) Sand for Filling 

 

Sand for filling shall meet the requirements of IS: 383 and shall be natural sand, hard, strong, and 

free from any organic and deleterious materials. Sand obtained from sea shores, creeks or river banks 

affected by tides shall not be used for filling. Fine aggregates suitable for concreting works shall be 

suitable for filling also. No sand below grading zone-III as per IS-383 shall be allowed for filling. 

7.1.5 Cement 

For plain and reinforced concrete works cement shall be of any of the following types: 

• 43 Grade OPC Ordinary Portland cement conforming to IS 269 

• Portland Pozzolana Cement (Fly ash based) conforming to IS 1489 (Part -1) 

• Portland Pozzolana Cement (Calcined based) conforming to IS 1489 (Part -2) 

For marine structures, special cement shall be used confirming to IS 4651 Part4. 

(a) Chlorides in the concrete 

Whenever there is chlorides in concrete there is an increased risk of corrosion of embedded metal. 

The higher the chloride content or if subsequently exposed to warm moist conditions, the greater the 

risk of corrosion. All constituents may contain chlorides and concrete may be contaminated by 

chlorides from the external environment. To minimize the chance of deterioration of concrete from 

harmful chemical salts, the levels of such harmful salts in concrete materials, that is, cement, 
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aggregates, water and admixtures, as well as by diffusion from the environment should be limited. 

The total amount of chloride content (as Cl) in the concrete at the time of placing shall be as given 

below. 

Limits of chloride content in concrete 
 

 
S No. Type or use of concrete Maximum Total Acid soluble Chlorid 

Content Expressed as kg/m3 of Concrete 

 
1. 

Concrete containing metal and steam 

cured at elevated temperature and pre- 

stressed concrete 

 
0.4 

 
2. 

Reinforced concrete or plain concrete 

containing embedded metal 

0.6 

 
3. 

Concrete not containing embedded 

metal or any material requiring 

protection form chloride 

3.0 

The total acid soluble chloride content should be calculated from the mix proportions and the major 

chloride contents of each of the constituents. Whenever possible the total chloride content of the 

concrete should be determined as per the approval of the Engineer-in-Charge. 

(b) Sulphates in concrete: 

Sulphates are present in most cements and in some aggregates; excessive amounts of water –soluble 

sulphate from these or other mix constituents can cause expansion and disruption of concrete. To 

prevent this, the total water-soluble sulphate content of the concrete mix, expressed as SO3, should 

not exceed 4 per cent by mass of the cement in the mix. The sulphate content should be calculated 

as the total from the various constituents of the mix as per the approval of the Engineer-in-Charge. 

The 4 percent limit does not applied to concrete made with super sulphated cement complying with 

IS 6909 or as approved by the Engineer-in-Charge. 

(c) Storage at Site 

The storage of cement at the site of work shall be at Contractor’s expense and risk and shallmeet the 

requirements of IS: 4082. The cement shall be stored above ground in a suitable weather tight 

building or godown and in such a manner as to permit easy access for proper inspection and also to 

prevent determination due to moisture. 

All approved cement shall be arranged in batches with type, brand and date of receipt flagged on 

them. A maximum of eight bags shall be stacked one over the other. Cement bags shall be used in 

the same order as received from the manufacturer. The Contractor shall maintain a register, on day 

to day basis, giving the details of the receipt/consumption,source of supply and type of cement etc. 

The register shall always be accessible to the Employer for verification. 

7.2 Plain and Reinforced Concrete Works 

(a) General 

The section of the specifications includes requirements for furnishing and placing all plain and 

reinforced cement concrete including form work, reinforcement and incidental works required for 

the completion of this Contract and herein specified. 
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This specification establishes the materials, mixing, placing, curing, etc. of all types of cast- in-situ 

and precast concrete used in jetty, approach trestle, retaining walls, underground structures, floors, 

buildings, etc. 

Apart from this specification, construction of concrete works shall be in accordance with theIndian 

Standard Code of Practice for "Plain and Reinforced Concrete" IS: 456 and other relevant codes 

mentioned therein. 

(b) Grades of Concrete 

 

Unless otherwise noted, the grades of concrete shall generally be as per Table 1. 

Table 1 – Grades of Concrete 
 
 

Grade Designation Characteristic Compressive Strengthof 15 cm cu 

at 28 days (N/mm2) 

M 15 15 

M20 20 

M25 25 

M30 30 

M35 35 

The characteristic strength is defined as the strength of material, below which not more than five (5) 

percent of the test results are expected to fall. 

(c) Type of Concrete Mix 

Unless otherwise noted all lean and reinforced concrete shall be nominal mix and design mixtypes 

respectively. 

(d) Nominal Mix Concrete 

The Nominal Mix Concrete shall not be used. Only Design Mix concrete shall be used. Hand mixing 

of cement/sand mortar for use in plastering shall not be allowed. All such mixing shall be done 

through mechanical mixer only. 

(e) Design Mix Concrete 

The mix shall be designed to produce the grade of concrete having the required workability and 

characteristic strength not less than appropriate values given in Table 1 above. 

While designing the mix, the durability requirements as given in IS: 456 shall also be taken into 

account. 

(f) Concrete Mix Proportioning 

Proportioning, as used in this specification, shall mean the process of determining the proportions 

of the various ingredients to be used to produce concrete of the required strength, workability, 

durability and other properties. 

The Employer shall verify the strength of the concrete mix, before giving his sanction of its use. 

However, this does not absolve the Contractor of his responsibility as regards achieving the 

prescribed strength of the mix. If during the execution of the work, cube tests show lower strengths 

than required, the Employer shall order fresh trial mixes to be made by theContractor. Any variation 

in cement consumption shall be taken into consideration for material reconciliation. Preliminary mix 

designs shall be established well ahead of start of work. The design mix shall conform to the 

guidelines of IS: 10262. 

(g) Maximum Density 
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Suitable proportions of sand and the different sizes of coarse aggregates for grade of concrete shall 

be selected to give as nearly as practicable the maximum density. This shall be determined by 

mathematical means, laboratory tests, field trials and suitable changes inaggregate gradation. The 

Contractor shall submit to the Employer at least three sets of mix design and corresponding test 

results after varying the mix proportions and / or grading of aggregate so as to establish the maximum 

density of any particular grade of concrete. 

(h) Water-Cement Ratio 

Once a mix, including its water-cement ratio, has been determined and approved for use bythe 

Employer, that water-cement ratio shall be maintained. The Contractor shall determinethe water 

content of the aggregates frequently as the work progresses, and the amount of mixing water shall 

be adjusted so as to maintain the approved water-cement ratio. Maximum water-cement ratio shall 

never exceed the values given in IS: 456 and IS: 4651 forvarious exposures and sulphate attack 

conditions from durability considerations. 

(i) Consistency 

The concrete shall have a consistency such that it shall be workable in the required positionand when 

properly vibrated it flows around reinforcing steel, all embedded fixtures, etc. 

(j) Workability 

The concrete mix proportion shall be such that the concrete is of adequate workability for the placing 

condition and can be properly compacted with the means available. Use of plasticiser / super- 

plasticiser of approved make shall be taken recourse to where required for attaining proper 

workability as specified in Table 2 below. However, prior written approval of the Employer shall be 

obtained for any such use of plasticiser / super-plasticiserbefore submitting the proposed design-mix 

for approval. Where adequate workability is difficult to obtain at maximum permissible water- 

cement ratio, increased cement content shall also be alternatively considered while designing the 

mix proportions. 

The suggested ranges of values of workability of concrete measured in accordance with IS: 1199 are 

indicated in Table 2 below. However, the actual values to be followed shall be established depending 

on aggregate sizing, mix proportions, placing conditions, etc. and shall be got approved by the 

Employer. 
 

Table 2 - Values of Workability 

Placing conditions Degree of 

workability 

Values of workability 

Concreting of shallow sections with 

vibration 

Very low 20-10 seconds vee-bee time or0.75- 

0.80 compacting factor 

Concreting of lightly reinforcedsection 

with vibration 

Low 10-5 seconds vee-bee time or 0.80- 

0.85 compacting factor 

Heavily reinforced sections with 

vibration 

Medium 5-2 seconds vee-bee time or 0.89- 

0.92 compacting factor or 25- 

75mm slump for 20mm aggregate 

 

(k) Durability 

For achieving sufficiently durable concrete, strong, dense aggregates, low water-cement ratio and 

adequate cement content shall always be used. Workability of concrete shall be such that concrete 
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can be completely compacted with the means available. Leak-proof formwork shall be used so as to 

ensure no loss of cement-slurry during pouring and compaction. Cover to reinforcement shall be 

uniform and as per standard codes. Concrete mix design shall always take into account the type of 

cement, minimum cement content irrespective of the type of cement and maximum water-cement 

ratio conforming to the exposure conditions as given in Table-2A. 

Table 2A - Minimum Cement Content and Maximum Water Cement Ratio for Durability 
 
 

Exposure 
Type of 

Cement 

Plain Concrete Reinforced Concrete 

MinimumCement 

Content (Kg./m3) 

MaximumWater- 

Cement Ratio 

Minimum 

Cement 

Content 

(Kg./m3) 

Maximum 

Water- 

Cement Rati 

Moderate OPC* PPC* 

PSC' 
250 0.6 350 0.50 

Severe SSC* PSC* 

SRC' 
310 0.45 400 0.45 

Note: 

1. Severe exposure shall include structures exposed to sea or saline water (e.g. tidal rivers, 

brackish water, estuaries etc.), alternate wetting and drying, freezing whilst wet and subject to 

heavy condensation or corrosive environment. This shall also include structures exposed to 

sulphate and/or chloride attack due to presence of these chemicals in Soil and ground water. 

Total SO3 content of 0.2% and above in Soil and 300 ppm in ground water shall be considered 

to constitute severe exposure. Similarly, chloride (as CI) content exceeding 1500 ppm in 

ground water or soil shall be considered as severe exposure condition. 

2. Structures subjected to aggressive environment below the minimum limits expressed in Note- 

1 above and/or those in industrial/chemical plants atmosphere shall be considered under 

moderate exposure. Also, any concrete structure incontact with water or retaining water or any 

other liquid not usually harmful to concrete shall be considered under moderate exposure. 

3. All other environmental conditions not covered under Notes-1&2 shall becategorized under 

Normal exposure. 

OPC - Ordinary low heat Portland cement  

PPC - Portland Pozzolana Cement 

PSC - Portland Slag Cement  

SRC - Sulphate Resistant Cement  

SSC - Super Sulphated Cement 

 

(l) Batching 

In proportioning concrete, the quantity of both cement and aggregate shall be determined by mass. 

Where the mass of cement is determined on the basis of mass of cement per bag, a reasonable 

number of bags shall be weighed periodically to check the net mass. Where the cement is weighed 

at site and not in bags, it shall be weighed separately from the aggregates. Water shall be either 



56 

 

 

measured by volume in calibrated tanks or weighed. Any solid admixtures that are to be added 

shall be measured by mass; liquid and paste admixtures shall be measured by volume or mass. 

Batching plant, where used, shall conform to IS: 4925. All measuring equipment shall be 

maintained in a clean serviceable condition, and their accuracy periodically checked. 

Except where it can be shown to the satisfaction of the Employer that supply of properly graded 

aggregate of uniform quality can be maintained over the period of work, the grading of aggregate 

shall be controlled by obtaining the coarse aggregate in different sizes and blending them in the right 

proportions when required, different sizes being stacked in separate stock piles. The grading of 

coarse and fine aggregates shall be checked frequently, the frequency for a given job being 

determined by the Employer to ensure that the approved grading is maintained. 

The amount of added water shall be adjusted to compensate for any observed variations in the 

moisture contents in both fine and coarse aggregates. For the determination of moisture content in 

the aggregates, IS: 2386 (Part-111) may be referred to. To allow for the variation in mass of 

aggregates due to variation in their moisture content, suitable adjustments in the mass of aggregate 

shall also be made. In the absence of exact data, only in the case of nominal mixes, the amount of 

surface water may be estimated from the values given in Table. 
 

 

Aggregate Approximate Quantity of Surface 

Percent by mass Litre / m3
 

Very wet sand 7.5 120 

Moderately wet sand 5.0 80 

Moist sand 2.5 40 

Moist Gravel or Crushed Rock 1.25-2.5 20-40 

No substitutions in materials used on the work or alterations in the established proportions, except 

as permitted shall be made without additional tests to show that the quality and strength of concrete 

are satisfactory. In case the Contractor proposes any change in the already approved mix design, 

fresh mix design with supportive laboratory tests shall be submitted to the Employer and his approval 

has to be obtained prior to using the revised mix proportion in the works. However, such proposals 

for revision shall only be entertained in case of successive failure of test cubes to achieve the required 

strength. 

(m) Concrete mixing 

Concrete shall be produced in Concrete Batching Plant. The mixing of concrete shall be strictly 

carried out in an approved type of mechanical concrete mixer. The mixing shall be continued until 

there is a uniform distribution of the material and the mass is uniform in colour and consistency. If 

there is segregation, after unloading from the mixer, the concrete shall be remixed. 

(n) Mixer 

Mixers shall comply with IS: 1791 and shall be maintained in satisfactory operating condition. 

Mixer drum shall be kept free of hardened concrete and blades shall be replaced when worn down 

more than ten percent (10%) of their depth. Should any mixer at any time produce unsatisfactory 

results, leak mortar or cause waste of materials, its use shall be promptly discontinued until it is 

repaired. 

(o) Mixing Time 
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Mixing time shall be as indicated in the following table. Excessive mixing requiring additionso f 

water shall not be permitted. Time shall start when all solid materials are poured in the revolving 

mixer drum, provided that all of the mixing water shall be introduced before one-fourth of the mixing 

time has elapsed. The Employer may, however, direct a change in the mixing time, if he considers 

such a change necessary. 
 

 
Capacity of mixer Minimum Mixing time 

2 m3 or less 1½ minutes 

3m3 2½ minutes 

5m3 3 minutes 

All records and charts for the batching and mixing operations shall be prepared and maintained by 

the Contractor as per the instructions of the Employer. 

 
(p) Admixtures 

Admixtures in concrete shall be used only with the prior approval of the Employer. Any admixture 

used for obtaining proper workability or leak-proof-ness of concrete or repair/rendering works of 

concrete due to non-conformance to the specifications, shall not be measured and paid for. 

(q) Placing of Concrete 

Placing of concrete shall be carried out by use of pump, conveyor and bucket etc. 

(r) Vibrators 

Concrete shall be compacted with mechanical vibrating equipment supplemented, if necessary to 

obtain consolidation, by hand spreading, rodding and tamping. The vibrators shall be of immersion 

type with operational frequency ranging between 8,000 and 12,000 vibrations per minute. All 

vibrators shall comply with IS: 2505. Screed board concrete vibrators or concreting vibrating tables 

or form vibrators conforming to IS: 2506, 2514 and 4656, respectively, shall be used where 

specifically required. 

(s) Transportation 

All concrete shall be conveyed from the mixer to the place of final deposit as rapidly as possible, 

which shall be mortar leak tight. Care shall be taken to prevent the segregation or loss of the 

ingredients and maintaining the required workability. 

(t) Placing and Compaction 

Before placing concrete, all surfaces upon which or against which concrete is to be placed shall be 

well compacted and free from standing water, mud or debris. The surface of absorptive soil (against 

which concrete is to be placed) shall be moistened thoroughly so that moisture is not drawn from the 

freshly placed concrete. 

Concrete shall not be placed until the formwork, the placement of reinforcing steel, embedded parts, 

pockets etc. have been inspected and approved by the Employer. Any accumulated water on the 

surface of the bedding layer shall be removed by suitable means before start of placement. No 

concrete shall be placed on a water-covered surface. 

Concrete shall be discharged by vertical drop only and the drop height shall not normally exceed 

1.5m throughout all stages of delivery until the concrete comes to rest in forms. Forcontinuous 
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concreting operation windows of suitable size shall be kept in the formwork or chutes shall be used 

to avoid segregation of concrete. 

The method of placing and compaction employed in any particular section of the work shallbe as 

per direction of the Employer. 

Formation of cold joints shall be avoided. 

(u) Items Embedded In Concrete 

Concreting shall not be started unless the electrical conduits, pipes, fixtures etc., whereverrequired, 

are laid by the concerned agency. The Contractor shall afford all the facilities and maintain co- 

ordination of work with other agencies engaged in electrical and such other works as directed by the 

Employer. 

Before concreting, the Contractor shall provide, fabricate and lay in proper position all metalinserts, 

anchor bolts, pipes etc. (which are required to be embedded in concrete members) 

All embedment, inserts etc. shall be fully held and secured in their respective positions by the 

concerned agencies so as to avoid any dislocation or displacement during the concreting operations. 

The Contractor shall take all possible care during concreting to maintain these embedment/inserts in 

their exact locations. 

(v) Protection of Freshly Laid Concrete 

Newly placed concrete shall be protected, by approved means, from rain, sun and wind. 

(w) Curing 

Concrete shall be cured by keeping it continuously moist wet for the specified period of timeto ensure 

complete hydration of cement and its hardening. Curing shall be started after 8 hours of placement 

of concrete, and in hot weather after 4 hours. The water used for curingshall be of the same quality 

as that used for making of concrete. 

Exposed surfaces of concrete shall be maintained continuously in a damp or wet condition for at 

least the first 7 days after placing of concrete, except that high early strength concreteshall be so 

maintained for at least the first 3 days. 

The Contractor shall have all equipment and materials required for curing on band and readyto use 

before concrete is placed. 

Acceptance Criteria 

The acceptance criteria for concrete shall be as per IS456:2000. Concrete shall be assessed daily for 
compliance. 

(x) Finishing of Concrete 

On striking the form work, all surface defects such as bulges, ridges and honey-combing etc.observed 

shall be brought to the notice of the Employer. The Employer may at his discretionallow rectification 

by necessary chipping and packing or grouting with concrete or cement mortar. However, if honey- 

combing or sagging are of such extent as being undesirable, the Employer may reject the work totally 

and his decision shall be binding. No extra payment shall be made for rectifying these defects, 

demolishing and reconstructing the structure. However, quantity of cement actually used for this 

purpose may be considered for reconciliation of materials. All burrs and uneven faces shall be rubbed 

smooth with the helpof carborundum stone. 

The surface of non-shuttered faces shall be smoothened with a wooden float to give a finishsimilar 

to that of the rubbed down shuttered faces. Concealed concrete faces shall be left as from the 

formwork except that honey-combed surface shall be made good as specified above. 
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(y) Cement Wash 

If instructed by the Employer, the Contractor shall provide one coat of cement wash over the exposed 

concrete surfaces of foundations, beams, columns, walls, lintels, soffit of slabs etc. which are not 

plastered and appearance-wise not up to acceptable standard. No extra amount shall be paid to the 

Contractor on this account. 

7.3 Form Work 

(a) General 

Forms for concrete shall be of plywood conforming to IS: 6461 or steel or as directed by the 

Employer and shall give smooth and even surface after removal thereof. 

Form work and its supports shall maintain their correct position and be to correct shape andprofile so 

that the final concrete structure is within the limits of dimensional tolerances specified below, unless 

required otherwise, for functional/aesthetic reasons. The decision of the Employer shall be final and 

binding in this regard. 

Specification for plywood for concrete shuttering work IS: 4990 

Specification for ballies for general purposes IS: 3337 

(b) Form Requirement 

The formwork shall be true, rigid and adequately braced both horizontally as well asdiagonally. The 

forms shall have smooth and even surface and be sufficiently strong to carry,without deformation, 

the dead weight of the green concrete working load, wind load and also the side pressure exerted by 

the green concrete. As far as practicable, clamps shall be used to hold the forms together. Where use 

of nails is unavoidable minimum number of nailsshall be used. Projected part of nail shall not be bent 

or twisted for easy withdrawal. 

Where through tie rods are required to be put to hold the formwork and maintain accuratedimension, 

they shall always be inserted through a precast concrete block (of same mix proportion as is to be 

used for concreting) with a through hole of bigger diameter. The precast block shall tightly fit against 

in inner faces of formwork. The holes left after the withdrawal of tie rods shall be fully grouted with 

cement-sand mortar of same proportion as that used for concrete. However, use of such precast block 

shall in no case impair the desired appearance or durability of the structure. No such tie rods shall be 

used in any liquidretaining or basement structure. 

(c) Reuse of Forms 

Before reuse, all forms shall be thoroughly scrapped, cleaned, examined and when necessary, 

repaired and retreated, before resetting. Formwork shall not be reused, if declared unfit or un- 

serviceable by the Employer. 

(d) Removal of Forms / Stripping time 

In the determination of time for removal of forms, consideration shall be given to the location and 

character of the structures, the weather and other conditions including the setting and curing of the 

concrete and material used in the mix. 

The formwork shall be removed without shock and methods of form removal likely to cause over 

stressing or damage to the concrete shall not be adopted. Supports shall be removed in such a manner 

as to permit the concrete to uniformly and gradually take the stresses due to its own weight 

In normal circumstances when average air temperature exceeds 16 degree Celsius during the period 

under consideration after pouring of concrete and where ordinary Portland cement is used, forms 

may generally be removed conforming to IS:456. 



60 

 

 

(e) Staging / Scaffolding 

Staging / Scaffolding shall be properly planned and designed by the Contractor. Use of only steel 

tubes is permitted for staging/scaffolding. The Contractor shall get it reviewed by Employer before 

commencement of work. While designing and during erection of scaffolding/staging, the following 

measures shall be considered: 

i. Sufficient sills or under pinning in addition to base plates shall be provided particularly 

where scaffolding are erected on soft grounds. 

ii. Adjustable bases to compensate for uneven ground shall be used. 

iii. Proper anchoring of the scaffolding/staging at reasonable intervals shall be provided in each 

direction with the main structure wherever available. 

iv. Horizontal braces shall be provided to prevent the scaffolding / staging from rocking. 

v. Diagonal braces shall be provided continuously from bottom to top between twoadjacent 

rows of uprights. 

vi. The scaffolding / staging shall be checked at every stage for plumb line. 

vii. Wherever the scaffolding / staging is found to be out of plumb line it shall be dismantledand 

re-erected afresh and effort shall not be made to bring it in line with a physical force. 

viii. All nuts and bolts shall be properly tightened and care shall be taken that all clamps/couplings 

are firmly tightened to avoid slippage 

ix. Erection work of a scaffolding/staging under no circumstances shall be left totally to semi- 

skilled or skilled workmen and shall be carried out under the supervision of a technically 

qualified civil Engineer of the Contractor. 

x. For smaller works or works in remote areas, wooden ballies may be permitted for scaffolding 

/ staging by the Employer at his sole discretion. The Contractor must ensure the safety and 

suitability of such works as described above. 

 
(f) Exposed Concrete Work 

Finishing 

Repairing to exposed concrete work shall be avoided. Rendering and plastering shall not be done. 

Minor repairing, if unavoidable shall be done. 

7.4 Reinforcement 

Reinforcement Steel 

(a) General 

Reinforcement bars, if supplies are arranged by contractor unless otherwise specified, shall be either 

plain round mild steel bars grade I as per IS 432 (Part I) or medium tensile steel bar as per IS 432 

(Part I) or hot rolled mild steel and medium tensile steel deformed bars as per IS 1139 or cold twisted 

steel bars as per IS 1786, as shown and specified on the drawings. Wire mesh or fabric shall be in 

accordance with IS 1566. Substitution of reinforcement will not be permitted except upon written 

approval from Engineer-in-Charge 

Plain round mild steel bars grade II as per IS 432 (Part I) may be used with prior approval of 

Engineer-in-Charge in writing and with 10% increase in the reinforcement area but its use shall 

not be permitted in structures located in earthquake zones subjected to severe damage (as per IS 

1895) and for structures subject to dynamic loading (other than wind loading), such as frames 



61 

 

 

supporting rotary or reciprocating machinery, etc. 

 

All reinforcement shall be clean, free from grease, oil, paint, loose mill scale, loose rust, dust, 

bituminous material or any other substances that will destroy or reduce the bond. All rods shall be 

thoroughly cleaned before being fabricated. Pitted and defective rods shall not be used. 

 
All concrete in the works shall be of design mix as defined in IS 456, unless it is a nominal 

mix concrete such as 1:3:6, 1:4:8 or 1:5:10. Whether reinforced or otherwise, all design mix 

concrete works to be carried out under this specification shall be divided into the following 

classifications: 

 
Providing, fabricating and placing in position reinforcement steel 

 
The quality of the steel shall be as mentioned in the materials section. The bars shall be 

fabricated as per the drawings and binding with 16 gauge GI binding wire etc. Laps and 

splices for reinforcement shall be as shown on the drawings. Splices in adjacent bars shall be 

approved by Engineer-in-Charge . The bars shall not be lapped unless the length required 

exceeds the maximum available lengths of bars at site. 

(b) Bending 

Reinforcing bars supplied bent or in coils, shall be straightened before they are cut to size. 

Straightening of bars shall be done in cold and without damaging the bars. This is considered 

as a part of reinforcement binding fabricating work. 

 
All bars shall be accurately bent according to the sizes and shapes shown on the detailed 

working drawings/bar bending schedules. They shall be bent gradually by machine or other 

approved means. Reinforcing bars shall not be straightened and rebent in a manner that will 

injure the material, bars containing cracks or splits shall be rejected. They shall be bent cold, 

except bars of over 32 mm in diameter which may be bent hot if specifically approved by 

Engineer-in-Charge . Bars bent hot shall not be heated beyond cherry red colour (not exceeding 

845oC) and after bending shall be allowed to cool slowly without quenching. Bars incorrectly 

bent shall be used only if the means used for straightening and rebending shall not injure the 

material. No reinforcement shall be bent when in position in the work without approval whether 

or not it is partially embedded in hardened concrete. Bars having kind or bends other than those 

required by design shall not be used. 

(c) Fixing 

Reinforcement shall be accurately fixed by any approved means and maintained in the correct 

position shown in the drawings by the use of block, spacers and chairs as per IS 2502 to prevent 

displacement during placing and compaction of concrete. Bars intended to be in contact at 

crossing points shall be strongly bound together at all such points with two no. 16 gauge 

anhealed soft iron wire. The vertical distance required between successive layers of bar in 

beams or other members shall be maintained by providing of mild steel spacer bars at such 

intervals that the main bars do not perceptibly sag between adjacent spacer bars. 

(d) Cover 

Unless indicated otherwise on the drawings, clear concrete cover for reinforcement (exclusive  
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of plaster or other decorative finish) shall be as follows: 

i. At each end of reinforcing bar, not less than 25 mm nor less than twice the diameter of 

the bar whichever is less. 

ii. For a longitudinal reinforcing bar in a column, not less than 40 mm, nor less than the 

diameter of the bar. In case of columns of minimum dimensions of 20 cm or under, 

with reinforcing bars of 12 mm and less in diameter, a cover of 25 mm may be used. 

iii. For longitudinal reinforcing bars in a beam 25 mm nor less than the diameter of the bar. 

iv. For tensile, compressive, shear, or other reinforcement in a slab or wall not less than 12 

mm nor less than the diameter of such reinforcement. 

v. For any other reinforcement not less than 12 mm nor less than the diameter of such 

reinforcement. 

vi. For footings and other principal structural members in which the concrete is deposited 

directly against the ground, cover to the bottom reinforcement shall be 75 mm. If 

concrete is poured on a layer of lean concrete the bottom cover may be reduced to 50 

mm. 

vii. For concrete surfaces exposed to the weather or the ground after removal of forms, such 

as retaining walls, footing sides and top, etc., not less than 50 mm for bars larger than 

16 mm dia and not less than 40 mm for bars 16 mm dia or smaller. 

viii. Increased cover thickness shall be provided, as indicated on the drawings, for surfaces 

exposed to the action of harmful chemicals (or exposed to earth contaminated by such 

chemical, acid, alkali, saline atmosphere, sulphurous smoke, etc. 

ix. For reinforced concrete members, totally or periodically immersed in sea water or 

subject to sea water spray, the cover of concrete shall be 50 mm more than those 

specified in (i) to (v) above. 

x. For liquid retaining structures the minimum cover to all steel shall be 40 mm or the 

diameter of the main bars, whichever is greater. In the presence of sea water and soils 

and waters of a corrosive character the cover shall be increased by 10 mm. 

xi. Protection to reinforcement in case of concrete exposed to harmful surroundings may 

also be given by providing a dense impermeable concrete with approved protective 

coatings, as specified by the Engineer-in-Charge . 

xii. The correct cover shall be maintained by cement mortar cover blocks. Reinforcement 

for footings, beams and slabs on sub-grade shall be supported on precast concrete 

blocks as approved by Engineer-in-Charge . The use of pebbles or stones shall not be 

permitted. 

(e) Inspection 

Erected and secured reinforcement shall be inspected, jointly measured and recorded and 

approved by Engineer-in-Charge prior to placement of concrete. 

 
(f) Grouting 

The base plates of all the steel structures shall be grouted to thickness as shown on the relevant 

structural drawings of Contractor, after the alignment and approval of the Employer. The grout shall 

consist of either 

i. 1:2 (1 Cement: 2 Sand) mortar for operating platforms (not supporting Equipment), pipe 
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supports upto 2.5m in height (above concrete top), cross-over, stair cases and ladders. 

or 

ii. Free flow non shrink Grout (Pre-mix type) of compressive strength not less than 40/mm2 

for all structures other than those covered in (i) above, as per the instructions / 

recommendations of the manufacturer. 
7.5 Admixtures 

(a) General 

All concrete admixtures shall in general comply with the following Indian standards unlessotherwise 

stipulated in this specification. 

• Specification for integral cement water proofing compounds: IS:2645 

• Specification for other admixtures for concrete: IS:9103 

Generally, admixtures shall have ISI certification marks. However, even in case of BIScertified 

admixtures, Employer may require the Contractor to carry out and submit any or all the tests (as 

specified in relevant IS Codes), from approved laboratories, over and above the manufacturer’s test 

certificate, before giving his final approval. 

Bitumen/Bituminous Materials 

Bitumen to be used for various types of work shall meet all the requirements of relevant IS Codes 
as given below: 

 

Specification of Paving Bitumen IS:73 

Specification for bitumen mastic for flooring IS:1195 

Specification for bitumen felts for water proofing and dampproofing IS:1322 

Specification for Bituminous compounds for water proofing andcaulking purposes IS:1834 

Specification for preformed fillers for expansion joint in concretepavements and 

structures 
IS:1838 

Specification for bitumen mastic for use in water proofing of roofs IS:3037 

Specification for bitumen primer for use in water proofing anddamp proofing IS:3384 

Specification for Bitumen Mastic for Tanking and Damp proofing IS:5871 

Specification for Glass fibre base coal tar pitch & bitumen felts IS:7193 

Code of practice for damp proofing using bitumen mastic IS:7198 

Specification for bitumen Mastic, Anti Static and electricallyconducting grade IS:8374 

The type and grade shall be as shown on the drawings or as directed by Employer. Tests and 

acceptable criteria shall be as per relevant IS Codes. 

7.6 Bricks 

Brick Masonry Works 

(a) General 
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This specification establishes the materials, dressing, laying, joining, curing, workmanship etc. for 

brick masonry works. Brick masonry shall also comply with all the requirements of IS: 2212. 

(b) Cement Mortar 

 

Cement mortar shall meet the requirements of IS: 2250 and shall be prepared by mixing cement and 

sand by volume. Proportion of cement and sand shall be 1:6 (1 part of cement and 6 parts of sand), 

or as directed by the Employer for brick masonry of one brick thicknessor more, while 1:4 cement 

mortar (1 part of cement and 4 parts of sand) shall be used for brick masonry of half brick thickness. 

The sand being used for mortar shall be sieved. The mortar shall be used as soon as possible after 

mixing and before it has begun to set and in any case within initial setting time of cement after water 

is added to the dry mixture. Mortar unused for more than initial setting time of cement, shall be 

rejected and removed from the site of work. 

(c) Proportioning 

The unit of measurement for cement shall be a bag of cement weighing 50 kg and this shall be taken 

as 0.035 cubic metre. Sand shall be measured in boxes of suitable size on the basisof its dry volume. 

In case of damp sand, its quantity shall be increased suitably to allow for bulkage. 

(d) Mixing 

The mixing of mortar shall be done in a mechanical mixer operated by power. 

(e) Mixing in Mechanical Mixer 

Cement and sand in specified proportions, by volume, shall be thoroughly mixed dry in a mixer. 

Water shall then be added gradually and wet mixing continued for at least one minute. Care shall be 

taken not to add more water than that which shall bring the mortar tothe consistency of stiff paste. 

Wet mix from the mixer shall be unloaded on water-tight masonry platform, made adjacent to the 

mixer. Platform shall be at least 150 mm above thelevelled ground to avoid contact of surrounding 

earth with the mix. Size of the platform shallbe such that it shall extend at least 300mm all-round the 

loaded wet mix area. Wet mix, so prepared, shall be utilised within initial setting time (thirty (30) 

minutes for ordinary Portlandcement conforming to IS: 269 after addition of water. Mixer shall be 

cleaned with water eachtime before suspending the work. 

(f) Construction Procedure 

Soaking of Bricks 

Bricks shall be soaked in water before use for a period that is sufficient for the water to justpenetrate 

the whole depth of bricks as well as to remove dirt, dust and sand. Proper soakingof bricks shall 

prevent the suction of water from the wet mortar, as otherwise mortar will dry out soon and crumble 

before attaining any strength. The bricks shall not be too wet at the time of use as they are likely to 

slip on mortar bed and there will be difficulty in achieving the plumbness of wall as well as proper 

adhesion of bricks to mortar. The period of soaking shall be determined at site by a field test by 

immersing the bricks in water for different periods and then breaking the bricks to find the extent of 

water penetration. The least period that corresponds to complete soaking, will be the one, to be 

allowed for in the construction work. 

The soaked bricks shall be removed from the tank, sufficient early, so that at the time of laying, they 

are skin dry. The soaked bricks shall be stacked over a clean place, wooden planks or masonry 

platforms to avoid earth, dirt being smeared on them. 

Laying 
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Brick Work (one or more brick thickness) 

Brick work (one or more brick thickness) shall be laid in English Bond unless otherwise specified. 

Half or cut bricks shall not be used except when needed to complete the bond. Inno case the defective 

bricks shall be used. 

A layer of average thickness of 10mm of cement mortar shall be spread on full width over asuitable 

length of lower course or the concrete surface. In order to check and achieve uniformity in masonry, 

the thickness of bed joints shall be such that four courses and three joints taken consecutively shall 

measure equal to four times the actual thickness of the brick plus 30mm. Each brick with frog 

upward, shall be properly bedded and set in position by gently tapping will) handle of trowel or 

wooden mallet. Its inside faces shall be buttered with mortar before the next brick is laid and pressed 

against it. After completion of the course, all vertical joint shall be filled from top with mortar. 

All brick courses shall be taken up truly plumb; if battered, the batter is to be truly maintained. All 

courses shall be laid truly horizontal and vertical joints shall be truly vertical. The level and 

verticality of work in walls shall be checked up at every 1 m interval. 

Brick Work (half brick thickness) 

For brick walls of half brick thickness, all courses shall be laid with stretchers. Wall shall be 

reinforced with 2 nos. - 6mm diameter mild steel reinforcement bars, placed at every fourth course. 

The reinforcement bars, shall be straightened and thoroughly cleaned. Half the mortar thickness for 

the bedding joint shall be laid first and mild steel reinforcement, one on each face of the wall, shall 

be embedded, keeping a side cover of 12mm mortar. Subsequently, the other half of the mortar 

thickness shall be laid over the reinforcement covering it fully. 

The reinforcement bars shall be carried at least 150mm into the adjoining walls or RCC columns. In 

case the adjoining wall being of half brick thickness, the length of bars shall be achieved by bending 

the bars in plan. During casting of reinforced concrete columns, 6mm dia. M.S. reinforcing bar shall 

be placed at every fourth course of brick masonry. At the junction of two walls, the brick shall, at 

each alternate course, be carried into each of the respective walls so as to thoroughly unite the work. 

The brick masonry work shall not be raised more than 14 courses per day. 

Brick course under the soffit of beam or slab, shall be laid by restricting the mortar thicknessto 12mm. 

However, any gap between the finished brickwork and soffit of slab/beam, shall be suitably sealed 

with the mortar. 

Jointing 

Joints shall be restricted to a width of 10mm with brickwork of any classification. All bed joints 

shall be normal to the pressure upon them i.e. horizontal in vertical walls, radial in circular brick 

masonry and at right angles to the face in the battered retaining walls. The vertical joints in alternate 

courses shall come directly one over the other and shall be truly vertical. Care shall be taken that all 

the joints are full of mortar, well flushed up. In case no pointing is to be done, cement mortar shall 

be neatly struck as the work proceeds. The joints in faces which are to be plastered or pointed shall 

be squarely raked out to a depth of 12mm while the mortar is still green. The rake joints shall be 

brushed to remove loose particles. After the day's work, the faces of the brick work shall be cleaned 

on the same day with wire brush and all mortar droppings removed. 

Curing 

Green work shall be protected from rain or any other running water or accumulated water from any 

source, by suitable means. Masonry work, as it progresses, shall be kept thoroughly wet by 

sprinkling water at regular intervals, on all faces. Curing shall be done after 24 hoursof completion 

of day's work and shall be done for atleast 10 days after completion. Proper watering cans with spray 
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nozzles, rubber or PVC pipes shall be used for this purpose. 

7.7 Structural Steel Work 

(a) General 

This section includes requirements of all structural steel work required for the completion of the 

Works. 

All structural steel used by the Contractor for the construction shall conform to relevant IS codes 

or equivalent and described in this specifications. If deviation or a substitution of material is sought, 

the Contractor shall submit written request to Employer along with necessary supporting documents 

including test results, manufacturer’s certificate, etc. along with reasonable time for evaluation 

without disruption of the construction schedule. It shall be the Contractor’s responsibility to satisfy 

the Employer that his proposed deviation or substitution will in no way be detrimental to the quality 

of the works intended in the Contract. In case of any doubt the Employer may ask for additional 

information, testing or retesting which the Employer may feel necessary,which the Contractor shall 

carry out to the Employer approval and with no impact on the construction schedule. 

It shall be noted that site fabrication and painting of steel members shall not be allowed. The 

Contractor has to make his arrangements accordingly. 

Structural steel to be used for general structural purposes shall be of grade A conforming toIS: 2062. 

Structural steel sections shall conform to following IS specifications. 

Steel tubes for structural purposes IS:1161 

Mild Steel Tubes, tubulars and other wrought steel fittings IS:1239 

Hollow steel sections for structural use IS:4923 

Steel Sheet IS:1730 

Structural steel beam, channels, equal and unequal angles SP: 6(1) 1964 

Miscellaneous Steel Materials 

 

Miscellaneous steel materials, if required shall be conforming to the following IS specifications. 
 

 

Expanded Metal Steel Sheets for General purposes IS:412 

Specification for mild steel and medium tensile steel bars and hard drawn 

steel wire for concrete reinforcement (grade I) (for mild steel barsof anchor 

bolts, rungs, metal inserts, grating etc.) 

IS:432 

Hexagonal head bolts, screws & nets of product grade C IS:1363 

Cold formed light gauge structural steel sections IS:811 

Technical supply conditions for threaded steel fasteners IS:1367 

Plain washers IS:2016 

Steel wire ropes for general Engineering purposes IS:2266 

Thimbles for wire ropes IS:2315 
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Bulldog grips IS:2361 

Mild Steel Tubes, tubulars and other wrought steel fillings. (For Hand rail 

tubular sections). 

IS:1239 

Drop forged sockets for wire ropes for general Engineering purposes IS:2485 

Steel chequered plates IS:3502 

Hexagonal bolts and nuts (M42 to M150) IS:3138 

Electrode for welding shall be used conforming IS: 814 

Hollow tube IS: 4923 

Anchor Bolts 

Material for Anchor Bolts such as MS bars, washers, nuts, pipe sleeves and plates etc. shallbe as per 

relevant IS Codes mentioned above. 

Storage 

The storage of all materials at site of work shall be at the Contractor’s expense and risk andshall be 

done as per the requirements given in IS: 4082. The Contractor shall maintain the proper records of 

receipt/consumption. The records shall always be accessible to the Employer for verification. 

The reinforcement bars, structural steel sections and other miscellaneous steel materials etc., shall 

be stored in such a way as to avoid and prevent deterioration, corrosion, bending, twisting and 

wrapping. 

Tests after Delivery 

Materials procured by the Contractor, shall, after delivery at site and at the discretion of Employer, 

be subjected to any or all of the tests, required by the relevant IS Codes. The Contractor shall carry 

out and bear the cost of such tests. The Contractor shall get himself satisfied regarding its quality 

before using the same in his works at his own expense. 

Rejection 

The Employer may reject at his direction any material, notwithstanding the manufacturer’s 

certificate, failing to meet the requirements of relevant IS Codes for testing of materials. 

(b) Aerated Cement Panels 

Providing and fixing in position factory made non asbestos fibre reinforced aerated cement sandwich 

wall light weight solid core panels made of light weight cement concrete core composed of OPC 

cement, pulverized flyash, quick lime, cotton pulp & Gypsum in mortar state mixed with aeration 

agent in a preset mould. The outer face on both sides of the panels will be non asbestos fibre cement 

board confirming to IS 14862:2000. These solid wall panels are installed using Galvanized iron steel 

tracks/C channel of 1mm thick of required sizes as recommended by manufacturer's and fixed to 

floor and roof soffit in plumb to each other with steel screw/ fasteners. The panel shall be fixed 

vertically with tongue & groove joint with cement based polymer modified jointing compound. The 

exposed surface finished with fibre mesh/glass fibre tape with polymer based jointing compound 

having superior flexibility. Non load bearing panels 75mm thick of required size (minimum 5mm 

thick fibre cement board).Frame work shall be provided with Anticorrosive protective coated MS 

tubular sections. 

7.8 Joinery Works 
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ALUMINIUM WORK 

Sl. No. IS Code Subject 

IS 733 : Wrought Aluminium and Aluminium Alloys, Bars, Rods and Sections (For General 

Engineering Purposes) -Specification 

IS 737: Wrought Aluminium and Aluminium alloy sheet and strip for   general Engineering 

purposes -Specification 

IS 1285: Wrought Aluminium and Aluminium Alloy, Extruded Round Tube and Hollow sections 

(For General Engineering Purposes) -Specification 

IS 1868: Anodic coating on Aluminium and its Alloys-Specification 

IS 1948: Specification for Aluminium Doors, Windows and Ventilators 

IS 3908: Specification for Aluminium equal leg angles 

IS 3909: Specification for Aluminium unequal leg angles 

IS 3965: Dimensions for wrought Aluminium and Aluminium Alloys bars, rods and sections. 

IS 5523: Method of testing anodic coating on aluminium and its alloys. 

IS 6012: Measurement of coating thickness by Eddy Current Method 

IS 6315: Floor springs (Hydraulically regulated) for heavy doors-Specifications 

IS 6477: Dimensions of extruded hollow section and tolerances 

IS 12823: Wood products- Pre-laminated particle board – Specifications. 

IS 14900: Transparent Float glass- Specifications 

7.9 Structural Steel Tube 

These shall be of: 

Hot finished welded (HFW) type, or 

Hot finished seamless (HFS) type, or 

Electric resistance or induction butt welded (ERW), YST 310 

Conforming to the requirement of IS 4923. These shall be light, medium or heavy as specified 

depending upon the wall thickness. They shall be free from cracks, surface flaws, laminations and 

other defects. The ends shall be cut clean and square with axis of tube, unless otherwise specified. 

 

(a) Minimum Thickness of Metals 

Wall thickness of tubes used for construction exposed to weather shall be not less than 4 mm and 

for construction not exposed to weather it shall be not less than 3.2 mm where structures are not 

readily accessible for maintenance, the minimum thickness shall be 5 mm. 

 

(b) Fabrication 

The component parts of the structure shall be assembled in such a manner that they are neither 

twisted nor otherwise damaged and be so prepared that the specified cambers, if any, are, maintained. 

The tubular steel work shall be painted with one coat of approved steel primer after fabrication. All 
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fabrication and welding is to be done in an approved workshop. The joint details shall be generally 

as per S.P-38 of B.I.S publication. 

(c) Straightening 

All material before being assembled shall be straightened, if necessary, unless required to be of 

curvilinear form and shall be free from twist. 

(d) Bolting 

•Washers shall be specially shaped where necessary, or other means, used to give the nuts and the 

heads of bolts a satisfactory bearing. 

• In all cases, where the full area of the bolts is to be developed, the threaded portion of the bolt shall 

not be within the thickness of the parts bolted together and washers of appropriate thickness shall be 

provided to allow the nuts to be completely tightened. 

(e) Welding 

• Where welding is adopted, it shall be as per IS 816. 

• Caps and Bases for Columns 

• The ends of all the tubes, for columns transmitting loads through the ends, should be true and 

square to the axis of the tubes and should be provided with a cap or base accurately fitted to the end 

of the tube and screwed, welded or shrunk on. The cap or base plate should be true and square to the 

axis of the column. 

(f) Sealing of Tubes 

•When the end of a tube is not automatically sealed by virtue of its connection be welding to another 

member the end shall be properly and completely sealed. Before sealing, the inside of the tubes 

should be dry and free from loose scale. 

(g) Flattened Ends 

• In tubular construction the ends of tubes may be flattened or otherwise formed to provide for 

welded. Riveted or bolted connections provide that the methods adopted for such flattening do not 

injure the material. The change of sections shall be gradual. 

(h) Hoisting and Erection 

• Tubular trusses shall be hoisted and erected in position carefully, without damage to 

themselves, other structure, equipment and injury to workman. The method of hoisting and erection 

proposed to be adopted shall be got approved from the Engineer-in-Charge. The contractor shall 

however be fully responsible, for the work being carried out in a safe and proper manner without 

unduly stressing the various members. Proper equipment such as derricks, lifting tackles, winches, 

ropes etc. shall be used. 

(i) Providing and fixing inserts in concrete works 

Inserts are required to be fixed/embedded as indicated in construction drawings and/or as directed 

by Engineer-in-Charge in foundations, columns and other miscellaneous concrete works. These 

inserts comprise plates, angles, pipe sleeves, anchor bolt assemblies, etc. 

The rate quoted by the Tenderer shall hold good for accurately fixing the inserts at the correct 

levels/alignment and shall include for the cost of any temporary or permanent supports/anchors such 

as bars including cutting, bending, welding, etc. as required. 

Steel templates shall be used by Contractor to locate and very accurately position bolts, group of 
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bolts, inserts, embedded parts, etc. at his cost. Such templates shall be previously approved by the 

Engineer-in-Charge . Templates shall invariably be supported such that the same is not disturbed 

due to vibration, movement of labourers, materials, shuttering work, reinforcement, etc. while 

concreting. The Contractor will have to suitably bend, cut or otherwise adjust the reinforcement in 

concrete at the locations of inserts as directed by the Engineer-in-Charge at no extra cost to 

OWNER. If the Engineer-in-Charge so directs, the inserts will have to be welded to reinforcement 

to keep them in place. Contractor shall be responsible for the accuracy of dimensions, levels, 

alignments and centre lines of the inserts in accordance with the drawings and for maintenance of 

the same until the erection of equipment/structure or final acceptance by Owner. 

Contractor shall ensure proper protection of all bolts, inserts, etc. from weather and other damages 

by greasing or other approved means such as applying white lead putty and wrapping them with 

gunny bags or canvas or by other means as directed by Engineer-in-Charge to avoid damage due to 

movement of his labourers, material, equipment, etc. No extra claim from the Contractor on this 

account shall be entertained. Contractor shall be solely responsible for all the damages caused to 

bolts, inserts, etc. due to his negligence and in case damages do occur, they shall be rectified to the 

satisfaction of Engineer-in-Charge at the Contractor’s cost. 

(j) Steel Work In Built Up Sections (Riveted and Bolted) 

The steel work in built up section (Riveted and bolted) such as trusses, framed work etc. is specified 

in this clause. 

(k) Laying Out 

A figure of the steel structure to be fabricated shall be drawn on a level platform to full scale. This 

may be done in full or in parts, as shown on drawings or as directed by the Engineer-in-Charge. Steel 

tape shall be used for measurements. 

(l) Fabrication 

Fabrication shall generally be done as specified in IS 800. In major works or where so specified, 

shop drawings giving complete information for the fabrication of the component parts of the 

structure including the location, type, size, length and details or rivets, bolts or welds, shall be 

prepared in advance of the actual fabrication and approved by the Engineer-in-Charge. The drawings 

shall indicate the shop and field rivets, bolts and welds. The steel members shall be distinctly marked 

or stenciled with paint with the identification marks as given in the shop drawings. 

Great accuracy shall be observed in the fabrication of various members, so that these can be 

assembled without being unduly packed, strained or forced into position and when built up, shall be 

true and free from twist, kinks, buckles or open joints. Wooden or metal sheet templates shall be 

made to correspond to each member, and position of rivet holes shall be marked accurately on them 

and holes drilled. The templates shall then be laid on the steel members, and holes for riveting and 

bolting marked on them. The ends of the steel members shall also be marked for cutting as per 

required dimensions. The base of steel columns and the positions of anchor bolts shall be carefully 

set out at the required location. 

The steel section shall be straight or to be straightened or flattened by pressure unless required to be 

of curvilinear form and shall free from twists. These shall be cut square either by shearing or sawing 

to correct length and measured by steel tape. No tow pieces shall be welded or joined to make up for 

the required length of member. 

Making Holes: Holes through more than one thickness of materials for members, such as compound 

stanchion and girder flanges shall, where possible, be drilled after the members are assembled and 
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tightly clamped or bolted together. Punching may be permitted before assembly, provided the holes 

are punched 3mm less in diameter than the required size and reamed after assembly to the full 

diameter. The thickness of material punched shall be not greater than 16 mm. 

(m) Rivet Holes 

The diameter for rivets and black bolts holes shall be taken as the nominal diameter of a rivet/ black 

bolts plus 1.5 mm for rivets/ bolts of nominal diameter less than or equal to 25mm” and 2.0 mm for 

rivets of nominal diameter exceeding 25 mm, unless specified otherwise. Holes for turned and fitted 

bolts shall be drilled or reamed large by 0.2 to 8 mm depending upon the dia. of bolts. Holes shall 

have their axis perpendicular to the surface bored through. The drilling or reaming shall be free from 

burrs, and the holes shall be clean and accurate. Holes for rivets and bolts shall not be formed by gas 

cutting process. 

Holes for counter sunk bolts shall be made in such a manner that their heads sit flush with the surface 

after fixing. 

Assembly : Before making holes in individual members, for fabrication and steel work intended to 

be riveted or bolted together shall be assembled and clamped properly and tightly so as to ensure 

close abutting, or lapping of the surfaces of the different members. All stiffeners shall be fixed (or 

placed) tightly both at top and bottom without being drawn or caulked. The abutting joints shall be 

cut or dressed true and straight, and fitted close together. 

Web plates of girders, which have no cover flange plates, shall have their ends flush with the tops 

of angles unless otherwise required. The web plate when spliced, shall have clearance of not more 

than 5mm. The erection clearance of cleated ends of members connecting steel to steel shall 

preferably be not greater than 1.5 mm. The erection clearance at the ends of beams without web 

cleats shall not be more than 3 mm at each end but where for practical reasons, greater clearance is 

necessary, seating designed suitably shall be provided. 

Column splices and butt joints of struts and compression members requiring contact for tress 

transmission shall be accurately, machined and close butted over the whole section. In column caps 

and bases, the ends of shafts together with the attached gussets, angles, channels etc. after riveting 

together shall be accurately machined so that the parts connected, butt against each other over the 

entire surfaces of contact. Connecting angles or channels shall be fabricated and placed in position 

with great accuracy so that they are not unduly reduced in thickness by machining. The ends of all 

bearing stiffeners shall be machined or grounded to fit tightly both at top and bottom. 

(n) Riveting: Rivets shall be used, where slip under load has to be avoided. 

Preliminaries before Rivetings: - Members to be riveted shall have all parts firmly placed and held 

together before and during riveting, and special care shall be taken in this respect for all single riveted 

connections. For multiple riveted connections, a service bolt shall be provided in every third or fourth 

hole. 

Process of Riveting 

The riveting shall be carried out by using machines of the steady pressure type. However, where 

such facilities are not available hand riveting may be permitted by the Engineer-in-Charge. The rivets 

shall be heated red hot, care being taken to control the temperature of heating so as not to burn the 

steel. Rivets of diameter less than10mm may be driven cold. Rivets shall be finished neat with heads 

full and of equal size. The heads shall be central on shanks and shall grip the assembled members 

firmly. All loose, burnt, or badly formed rivets with eccentric or deficient heads shall be cut out and 
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replaced. In cutting out rivets, care shall be taken so as not to injure the assembled members. 

Caulking and recapping shall not be permitted. 

For testing rivets, a hammer weighing approx. 0.25 kg shall be used and both heads of the rivet 

(Specially the machine head) shall be tapped. When so tested, the rivets shall not give a hollow sound 

and a jar where so specified, other tests shall be carried out to ensure the soundness of rivets. All 

rivets heads shall be painted with approved steel primer paint within a week of their fixing. 

(o) Bolting: The nominal length of the bolt shall be the distance from the underside of the head to the 

further end of the shank. The nominal diameter of the bolt shall be the diameter at the shank above 

the screwed threads. Bolts, nuts and washers shall be thoroughly cleaned and dipped in double boiled 

linseed oil, before use. All bolts heads and nuts shall be hexagonal unless specified otherwise. The 

screwed threads shall conform to IS 1363 and the threaded surface shall not be tapered. The bolts 

shall be of such length as to project at least two clear threads beyond the nuts when fixed in position, 

and these shall fit in the holes without any shake. The nuts shall fit in the threaded ends of bolts 

properly. Where necessary, washers shall be tapered or otherwise suitably shaped to give the heads 

and nuts of bolts a satisfactory bearing. The threaded portion of each bolt shall project through the 

nut at least two thread. In all cases where the full bearing area of the bolt is to be developed, the bolt 

shall be provided with a washer of sufficient thickness under the nuts to avoid any threaded portion 

of the bolt being within the thickness of the parts bolted together. 

Where there is a risk of the nuts being removed or becoming loose due to vibrations or reversal of 

stresses, these shall be secured from slackening by the use of lock nut, spring washers as directed by 

the Engineer-in-Charge. 

(p) Erection 

Steel members shall be hoisted and erected in position carefully, without any damage to itself, other 

structures and equipment and injury to workmen. The method of hoisting and erection proposed to 

be adopted by the contractor shall be got approved from the Engineer-in-Charge in advance. The 

contractor however shall be fully responsible for the work being carried out in a safe and proper 

manner without unduly stressing the various members and proper equipment such as derricks, lifting 

tackles, winches, ropes etc. shall be used. 

The work of erection may be done in suitable units as may be directed by the Engineer-in-Charge. 

Fabricated members shall be lifted at such points so as to avoid deformation or excessive stress in 

members. The structure or part of it placed in position shall be secured against over-turning or 

collapse by suitable means. During execution, the steel members shall be securely bolted or 

otherwise fastened when necessary temporarily braced to provide for all loads including those due 

to erection equipments and its operation to be carried safely by structure during erection. The steel 

members shall be placed in proper position as per approved drawing, final riveting or permanent 

bolting shall be done only after proper alignment has been checked and confirmed. 

Trusses shall be lifted only at nodes. The trusses above 10 m in span shall not be lifted by slinging 

at two mid points of rafters, which shall be temporary braced by a wooden member of a suitable 

section. After the trusses are placed in position, purlins and wind bracings shall be fixed as soon as 

possible. The end of the truss which faces the prevailing winds shall be fixed with holding down 

bolts, and the other end kept free to move. In case of trusses of spans upto 10m the free end of the 

truss shall be laid on lead sheet or steel plate as per design, and the holes for holding down bolts 

shall be made in the form of oblong slots so as to permit the free movements of the truss end. For 

larger spans the truss shall be provided with proper bearing as per design. 
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Columns and stanchions shall be erected truly vertical with the necessary cross bracing etc. and the 

base shall be properly fixed with the foundation concrete by means of anchor bolts etc. as per 

drawing. 

Anchor bolts to be placed in the concrete foundation should be held in position with a wooden 

template. At the time of concreting anchor bolt locations shall be provided with suitable timber 

mould or pipe sleeve to allow for adjustment which shall be removed after initial setting of concrete. 

The spaces left around anchor bolts shall be linked to a stopping channel in the concrete leading to 

the side of the pedestal and on the underside of the base plate to allow the spaces being grouted up 

after the base plate is fixed in the position along with the column footing. Grouting shall be of cement 

mortar 1:3(1 cement: 3 coarse sand) or as specified. 

Bedding of Column, Stanchions etc.:- Bedding shall not be carried out until the steel work has been 

finally levelled, plumbed and connected together. The stanchion shall be supported on steel wedges 

and adjusted to make the column plumb. For multistoried buildings, the bedding shall not be done 

until sufficient number of bottom lengths of stanchions have been properly lined, levelled and 

plumbed and sufficient floor beams are fixed in position. The base plates shall be wedged clear of 

the bases by M.S. wedges and adjusted where necessary to plumb the columns. The gaps under the 

base plate may be made upto 25 mm which shall be pressure grouted with cement grouts. With small 

columns, if permitted by the Engineer-in-Charge, the column base shall be floated on a thick cement 

grout on the concrete pedestal. The anchor bolt holes in the base plate may be made about 10 to 15 

mm larger than the bolts. In such cases suitable washers shall be provided. 

(q) Painting 

Before the members of the steel structure are placed in position or taken out of the workshop these 

shall be painted as specified. 

(r) STEEL WORK IN BUILT UP SECTION (WELDED) 

The steel work in built up sections (welded) such as in trusses, form work etc. is specified in this 

clause. 

Laying out 

It shall be as specified. 

Fabrication 

Straightening, shaping to form, cutting and assembling, shall be as per 10.3.2 as far as applicable, 

except that the words “riveted or bolted” shall be read as “welded” and holes shall only be used for 

the bolts used for temporary fastening as shown in drawings. 

Welding: Welding shall generally be done by electric arc process as per IS 816 and IS 823. 

The electric arc method is usually adopted and is economical. Where electricity for public is not 

available generators shall be arranged by the contractor at his own cost unless otherwise specified. 

Gas welding shall only by resorted to using oxyacetylene flame with specific approval of the 

Engineer-in-Charge. Gas welding shall not be permitted for structural steel work Gas welding 

required heating of the members to be welded along with the welding rod and is likely to create 



74 

 

 

temperature stresses in the welded members. Precautions shall therefore be taken to avoid distortion 

of the members due to these temperature stresses. The work shall be done as shown in the shop 

drawings which should clearly indicate various details of the joint to be welded, type of welds, shop 

and site welds as well as the types of electrodes to be used. Symbol for welding on plans and shops 

drawings shall be according to IS 813. As far as possible every efforts shall be made to limit the 

welding that must be done after the structure is erected so as to avoid the improper welding that is 

likely to be done due to heights and difficult positions on scaffolding etc. apart from the aspect of 

economy. The maximum dia of electrodes for welding work shall be as per IS 814. Joint surfaces 

which are to be welded together shall be free from loose mill scale, rust, paint, grease or other foreign 

matter, which adversely affect the quality of weld and workmanship. 

Precautions: All operation connected with welding and cutting equipment shall conform to the safety 

requirements given in IS 818 for safety requirements and Health provision in Electric and gas 

welding and cutting operations. 

Operation, Workmanship and process of Welding is described in Part 3, Inspection and testing of 

welds shall be as per IS 822. 

Assembly: Before welding is commenced, the members to be welded shall first be brought together 

and firmly clamped or tack welded to be held in position. This temporary connection has to be strong 

enough to hold the parts accurately in place without any disturbance. Tack welds located in places 

where final welds will be made later shall conform to the final weld in quality and shall be cleaned 

off slag before final weld is made. 

Erection: The specification shall be as described except that while erecting a welded structure 

adequate means shall be employed for temporary fastening the members together and bracing the 

frame work until the joints are welded. Such means shall consists of applying of erection bolts, tack 

welding or other positive devices imparting sufficient strength and stiffness to resist all temporary 

loads and lateral forces including wind. Owing to the small number of bolts ordinarily employed for 

joints which are to be welded, the temporary support of heavy girders carrying columns shall be 

specially attended. 

Different members which shall be fillet welded, shall be brought into as close contact as possible. 

The gap due to faulty workmanship or incorrect fit if any shall not exceed. 1.5 mm if gap exceeds 

1.5 mm or more occurs locally the size of fillet weld shall be increased at such position by an amount 

equal to the width of the gap. 

Painting: Before the member of the steel structures are placed in position or taken out of the 

workshop these shall be painted as specified. 

Providing & Fixing MS holding down bolts 

The MS holding down bolts of specified dia, length and shape shall be provided as per the drawings 

in line & level. These shall be fixed to RCC work or brick work by grouting it with concrete. The 

bolt shall be provided with nuts and washers. The grease shall be applied to the threaded portion 

with the help of templates. If the bolts need some adjustment it shall be provided with a wooden 

piece 75x75 mm or 50 mm dia GI pipe around bolt shall be provided at the time of concreting and 

shall be removed after initial set. 

(s) MANHOLE COVERS & FRAMES 

Manhole Covers 
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The covers and frames shall conform to IS 1726 for cast Iron and IS 12592 for pre-cast concrete 

covers and shall be of the following grades and types. Grades Grade Type/shape of cover 

Designation Light Duty LD - 2.5 Rectangular, Square, Circular Medium Duty MD - 10 Rectangular, 

Circular and Square (for pre-cast concrete manhole covers) Heavy Duty HD - 20 Circular-Square, 

Rectangular, (Scrapper Manhole) Extra Heavy Duty EHD - 35 Circular, Square, Rectangular, 

(Scrapper Manhole) 

Cast Iron Manhole Covers and Frames 

The covers and frames shall conform to IS 1726 for cast Iron manhole cover. 

(i) Manhole covers and frame shall be manufactured from appropriate grade of grey cast iron not 

inferior than FG150 grade of IS 210. 

(ii) They shall be cleanly cast and shall be free from air and sand holes, cold shuts and warping. 

(iii) Covers shall have on its operative top a raised chequered design to provide for an adequate no- 

slip grip. The rise of chequers shall be not less than 4mm. 

(iv) Key holes, keys and lifting devices shall be provided in the manhole covered to facilitate their 

placement in the frames and their operative maintenance. 

(v) Manhole covers and frames shall be coated with materials having base with a black bituminous 

composition. The coating shall be smooth and tenacious. It shall not flow when exposed to 

temperature of 63°C and shall not be so brittle as to chip off at temperature of 0°C. 

(vi) Size and shape and performance requirement of manhole covers and frames shall conform to IS 

1726. 

(vii) Each manhole covers and frame shall have cast on them the following information: 

(a)Manufacturer’s name or trade-mark 

Grade designation 

Date of manufacturer 

The words SWD or ’Sewer’ to denote ‘storm water drain’ or ‘sewer’ respectively 

Identification marks as required by Engineer-in-Charge. 

(viii) The cover shall be gas tight and water tight. 

(ix) The sizes of covers specified shall be taken as the clear internal dimensions of the frame. 

(x) The approximate weight of the various type of manhole covers and frames shall be as per IS 

1726. 

(xi) The cover shall be capable of easy opening and closing and it shall be fitted in the frame in 

workmanship like manner. 

7.10 Flooring 

(a) General 

This section shall cover all flooring and wall tiling work and specified for different 

terminal buildings as given below. 

S.No. Building/Shed Type of Flooring 

1. Terminal AS per architectural drawing 
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2 Toilets As per architectural drawing 

No work under this section shall be started until specifically allowed by the Employer 

and until all other major works such as plastering, embedding of conduits and pipes 

channels, window fixing etc. have been completed. Samples of basic materials and 

work of adequate size representing the nature of variation including quality, size, 

texture after finishing to be used in the flooring work shall be prepared for all work 

and got approved by the Employer sufficiently prior to ordering. The approved 

samples shall be retained up to the end of the project. The works shall be got done by 

skilled and specialized workmen experienced in the respective trade of work. 

Reference shall be made to the following Indian Standards: 

IS: 4971 Recommendations for selection of Industrial floor finishes 

IS: 2114 Code of practice for laying in situ terrazzo floor finish. 

IS: 1237 Specification for Cement concrete flooring tiles 

IS: 777 Specification for glazed earthenware wall tiles 

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

(b) Workmanship 

All sanitary ware shall be fixed in a neat workmanlike manner, true to the level and 

plumb. Manufacturer’s instructions shall be followed closely regarding installation 

and commissioning. 

(c) Protection of Fixtures 

Fixtures shall be protected throughout the progress of the work from damage. Special 

care shall be taken to prevent damage and scratching of chromium plated fittings. 

Tool marks on chromium fixtures etc. shall not be accepted. 

The Contractor while executing the Works shall follow good industry practice, 

which however shall meet the Employer’s Requirements. The Contractor shall adhere 

to and honour the Conditions of the Contract in all respects. The specifications 

provided in the tender outlines the functional requirements and the operating 

characteristics which the equipment must fulfil. Alternative technical features other 

than those specified may be acceptable subject to the approval of the Employer. In 

any case, the performance of the system / equipment delivered shall be guaranteed 

in every detail by the Contractor.  Overall dimensions (boundary dimensions) and 

functional requirements as specified shall be strictly adhered to. The scope of work 

outlined below and quantities indicated are for overall understanding of the Works, 

and does not absorb the Contractor from successful commissioning and operation of 

the Works with best available latest technology. Any item/equipment not listed but 

required for completion of the Works shall be considered as included in the scope of 

the Contractor. The Contractor shall be deemed to have examined the site and 

familiarized himself with all existing site conditions. He shall accept the Site in the 

existing condition at the time of award of the Contract. 
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The Contractor shall also have to ensure that with the rise and fall of water level and 

with the changes of site condition i.e. erosion, de-siltation of the area, there may be a 

need to extend the jetty / change the orientation & location / shift of the site and the 

Contractor shall have to change the location accordingly as per the directions of the 

EIC. Re-construction of the ramp and connecting approach road will be done at other 

suitable locations if necessary by using fresh material as per variation in water level 

and site condition. 

The Contractor shall make his own arrangements for protecting the works / materials 

during the course of execution of the work. During the process of work, the Contractor 

shall provide such precautionary and protective works at his own cost to protect 

arrangements from the weather conditions and the Contractor shall be solely 

responsible for any damage, which may occur due to the Contractor not taking 

necessary protective steps. 

The Contractor shall forthwith dispatch, raise and remove any plant (floating or 

otherwise) belonging to him or any person employed by him which may be sunk in 

the course of execution and completion of the works or otherwise deal with the same 

as the EIC or his representative may direct, until the same shall be raised and removed, 

the Contractor shall display at night, search lights and do all such arrangements for 

the safe navigation nearby terminal area as may be required by the department. In the 

event of the Contractor not carrying out the obligations imposed by him under this 

clause, the EIC shall raise and remove the same (without prejudice to the right of the 

department to hold the contractor liable) and the Contractor shall pay to the 

department all costs incurred in connection herewith. 

The progress of the work at each stage shall be subject to the approval of the EIC 

whose decision as to the rate of progress at each stage shall be final and binding on 

the Contractor. The EIC reserves himself to the right to cancel the contract for 

unsatisfactory progress in the work at any stage. 

The Contractor shall maintain one Inspection Register in duplicate for recording 

details of materials and to be produced by the Contractor or his agent whenever called 

upon to do so by the EIC or his representative during their inspection of the work. 

One copy of the register shall be retained in the office of EIC. 

The Contractor shall bear full responsibility for the intimation to the EIC forthwith of 

any accident and take all necessary action required under relevant Acts and Rules, 

Marine Rules etc. as the case may be. The Contractor shall also report such accidents 

to the Competent Authority wherever such reports are required under rules. The EIC 

or his representative must however, be informed immediately in the event of any 

marine accident. The Contractor should also bear full responsibility for all accident, 

damages or injury caused to any of the IWAI’s employee, cause of which is 

established as due to Contractor’s carelessness or negligence. 

Transportation of men & material and delivery of the materials shall be under the 

scope of the Contractor. Any delays encountered in the transportation / mobilization 

of the men and material shall be accounted to the Contractor. 

Note: The Bidder may visit the proposed locations for providing the required facility. 

It is deemed that the Bidder has visited the location and collected the required site 
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information and details prior to submitting of proposal. No claim what so ever shall 

be entertained in future on this account. 

 
Applicable codes 

1) IS: 1443- Code of practice for laying and finishing of cement concrete flooring 

tiles. 

2) IS:2114 -Code of practice for laying in situ terrazzo floor finish 

3) IS: 777 - Glazed earthenware tiles 

 

 
(d) KOTA STONE FLOORING 

(i) Kota Stone Slabs 

The slabs shall be of selected quality, hard, sound, dense and homogeneous in texture 

free from cracks, decay, weathering and flaws. They shall be hand or machine cut to 

the requisite thickness. 

They shall be of the colour indicated in the drawings or as instructed by the Engineer- 

in-Charge. 

The slabs shall have the top (exposed) face polished before being brought to site, 

unless otherwise specified. The slabs shall conform to the size required. Before 

starting the work the contractor shall get the samples of slabs approved by the 

Engineer-in-Charge. 

(ii) Dressing 

Every slab shall be cut to the required size and shape and fine chisel dressed on the 

sides to the full depth so that a straight edge laid along the side of the stone shall be 

in full contact with it. The sides (edges) shall be table rubbed with coarse sand or 

machine rubbed before paving. All angles and edges of the slabs shall be true, square 

and free from chippings and the surface shall be true and plane. 

The thickness of the slab after it is dressed shall be 20, 25, 30 or 40 mm as specified 

in the description of the item. Tolerance of ±2 mm shall be allowed for the thickness. 

In respect of length and breadth of slabs Tolerance of ± 5 mm for hand cut slabs and 

± 2 mm for machine cut slabs shall be allowed. 

(iii) Preparation of Surface and Laying 

Base concrete or the RCC slab on which the slabs are to be laid shall be cleaned, 

wetted and mopped. The bedding for the slabs shall be with cement mortar 1:4 (1 

cement: 4 coarse sand) or as given in the description of the item. 

The average thickness of the bedding mortar under the slab shall be 20 mm and the 

thickness at any place under the slab shall be not less than 12 mm. 

The slabs shall be laid in the following manner: 
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Mortar of the specified mix shall be spread under the area of each slab, roughly to the 

average thickness specified in the item. The slab shall be washed clean before laying. 

It shall be laid on top, pressed, tapped with wooden mallet and brought to level with 

the adjoining slabs. It shall be lifted and laid aside. The top surface of the mortar shall 

then be corrected by adding fresh mortar at hollows. The mortar is allowed to harden 

a bit and cement slurry of honey like consistency shall be spread over the same at the 

rate of 4.4 kg of cement per sqm. The edges of the slab already paved shall be buttered 

with grey or white cement with or without admixture of pigment to match the shade 

of the marble slabs as given in the description of the item. 

The slab to be paved shall then be lowered gently back in position and tapped with 

wooden mallet till it is properly bedded in level with and close to the adjoining slabs 

with as fine a joint as possible. Subsequent slabs shall be laid in the same manner. 

After each slab has been laid, surplus cement on the surface of the slabs shall be 

cleaned off. The flooring shall be cured for a minimum period of seven days. The 

surface of the flooring as laid shall be true to levels, and, slopes as instructed by the 

Engineer-in-Charge. Joint thickness shall not be more than 1 mm. 

Due care shall be taken to match the grains of slabs which shall be selected judiciously 

having uniform pattern of Veins/streaks or as directed by the Engineer-in-Charge. 

The slabs shall be matched as shown in drawings or as instructed by the Engineer-in- 

Charge. 

Slabs which are fixed in the floor adjoining the wall shall enter not less than 12 mm 

under the plaster skirting or dado. The junction between wall plaster and floor shall 

be finished neatly and without waviness. 

 
Kota slabs flooring shall also be laid in combination with other stones and/or in simple 

regular pattern/ design as described in item of work and/or drawing. 

The edges of the slabs to be jointed shall be buttered with grey cement, with admixture 

of pigment to match the shade of the slab. The thickness of the joints should be 

minimum as possible. In any location, it shall not exceed 1 mm. 

(iv) KOTA STONE IN RISERS OF STEPS, SKIRTING AND DADO 

Kota Stone Slabs and Dressing shall be as specified above except that the thickness 

of the slabs shall be 25 mm or as specified in the description of the item. The slabs 

may be of uniform size if required. 

Installation using approved adhesive as per manufactures specification. Curing, 

Polishing and Finishing shall be as specified above except that first polishing with 

coarse grade carborundum stone shall not be done. 

(v) Pressed Ceramic Tiles 

The tiles shall be of approved make and shall generally conform to IS 15622. They 

shall be flat, and true to shape and free from blisters crazing, chips, welts, crawling 

or other imperfections detracting from their appearance. The tiles shall be tested as 

per IS 13630. 
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Classification and Characteristics of pressed ceramic tiles shall be as per IS 13712. 

The tiles shall be square or rectangular of nominal size. Table 1,3,5, and 7 of IS 15622 

give the modular preferred sizes and table 2,4,6 and 8 give the most common non 

modular sizes. Thickness shall be specified by the manufacturer. It includes the 

profiles on the visible face and on the rear side. Manufacturer/supplier and party shall 

choose the work size of tiles in order to allow a nominal joint width upto 2mm for 

unrectified floor tiles and upto 1mm for rectified floor tiles. The joint in case of spacer 

lug tile shall be as per spacer. The tiles shall conform to table10 of IS 15622 with 

water absorption 3 to 6% (Group BII). 

The top surface of the tiles shall be glazed. Glaze shall be either glossy or matt as 

specified. The underside of the tiles shall not have glaze on more than 5% of the area 

in order that the tile may adhere properly to the base. The edges of the tiles shall be 

preferably free from glaze. However, any glaze if unavoidable, shall be permissible 

on only upto 50 per cent of the surface area of the edges. 

(e) Coloured Tiles 

Only the glaze shall be coloured as specified. The sizes and specifications shall be the 

same as for the white glazed tiles. 

(f) Decorative Tiles 

The type and size of the decorative tiles shall be as follows : 

(g) Decorated white back ground tiles 

The size of these tiles shall be as per IS 15622. 

(h) Decorated and having coloured back-ground 

The sizes of the tiles shall be as per IS 15622. 

Base concrete or the RCC slab on which the tiles are to be laid shall be cleaned, wetted 

and mopped. The bedding for the tile shall be with cement mortar 1:4 (1 cement: 4 

coarse sand) or as specified. The average thickness of the bedding shall be 20 mm or 

as specified while the thickness under any portion of the tiles shall not be less than 10 

mm. 

Mortar shall be spread, tamped and corrected to proper levels and allowed to harden 

sufficiently to offer a fairly rigid cushion for the tiles to be set and to enable the mason 

to place wooden plank across and squat on it. 

Over this mortar bedding neat grey cement slurry of honey like consistency shall be 

spread at the rate of 3.3 kg of cement per square metre over an area upto one square 

metre. Tiles shall be soaked in water washed clean and shall be fixed in this grout one 

after another, each tile gently being tapped with a wooden mallet till it is properly 

bedded and in level with the adjoining tiles. The joints shall be kept as thin as possible 

and in straight lines or to suit the required pattern. 

The surface of the flooring during laying shall be frequently checked with a straight 

edge about 2 m long, so as to obtain a true surface with the required slope. In bath, 
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toilet W.C. kitchen and balcony/verandah flooring, suitable tile drop or as shown in 

drawing will be given in addition to required slope to avoid spread of water. Further 

tile drop will also be provided near floor trap. 

Where full size tiles cannot be fixed these shall be cut (sawn) to the required size, and 

their edge rubbed smooth to ensure straight and true joints. 

Tiles which are fixed in the floor adjoining the wall shall enter not less than 10 mm 

under the plaster, skirting or dado. 

After tiles have been laid surplus cement slurry shall be cleaned off. 

(i) Pointing and Finishing 

The joints shall be cleaned off the grey cement slurry with wire/coir brush or trowel 

to a depth of 2 mm to 3 mm and all dust and loose mortar removed. Joints shall then 

be flush pointed with white cement added with pigment if required to match the colour 

of tiles. Where spacer lug tiles are provided, the half the depth of joint shall be filled 

with polysulphide or as specified on top with under filling with cement grout without 

the lugs remaining exposed. The floor shall then be kept wet for 7 days. After curing, 

the surface shall be washed and finished clean. The finished floor shall not sound 

hollow when tapped with a wooden mallet. 

 
(i) FIXING OF TILE FLOORING WITH CEMENT BASED HIGH POLYMER 

MODIFIED QUICK SET ADHESIVE (WATER BASED) 

 
High polymer modified quick set tile adhesive (conforming to IS 15477) shall be 

thoroughly mixed with water and a paste of zero slump shall be prepared so that it 

can be used within 1.5 to 2 hours. It shall be spread over an area not more than one 

sqm at one time. Average thickness of adhesive shall be 3 mm The adhesive so 

spreaded shall be combed using suitable trowel. Tiles shall be pressed firmly in to the 

position with slight twisting action checking it simultaneously to ensure good contact 

gently being tapped with wooden mallet till it is properly backed with adjoining tiles. 

The tiles shall be fixed within 20 minutes of application of adhesive. The surplus 

adhesive from the joints, surface of the tiles shall be immediately cleaned. 

 
The surface of the flooring shall be frequently checked during laying with straight 

edge of above 2m long so as to attain a true surface with required slope. 

Where spacer lugs tiles are provided these shall be filled with grout with lugs 

remaining exposed. 

 
Where full size tile cannot be fixed these shall be cut (sawn) to the required size and 

edges rubbed smooth to ensure straight and true joints. Tiles which are fixed in floor 

adjoining to wall shall enter not less than 10 mm under plaster, skirting or dado. 
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(j) POLYESTER COLOUR COATED GALVALUME PROFILE ROOFING 

SHEET 

Supplying and fixing on purlins polyester coated galvalume profiled sheets 445 - 

1000mm wide and 28-50 mm depth rib made out of 0.55mm TCT, cold rolled steel 

of 300 Mpa (min.) yield strength conforming to ASTM A 368 or AS 1595 with hot 

dip metallic coating of minimum 150gm/sq.m zinc-aluminium alloy coating 

mass(55% Aluminium, 43.5% Zinc and 1.5% Silicon) total of both sides as per ASTM 

A 792 or AS 1397.The colour shall have a total coating thickness of 35 microns of 

polyester paint system as per AS/NZS-2728:1997 (Category 3) of approved colour, 

comprising of 20 microns exterior coat on top surface,5 microns reverse polyester 

coat on the back surface and 5 microns primer coat on both surfaces. The step profile 

is to have adequate interlock arrangement to make the sheet water tight. Roofing 

sheets shall be factory cut and supplied in required lengths (of upto 12 m) to suit site 

conditions & design drawings. Roofing sheets shall be crest fixed to purlins with hot 

dip galvanized self drilling fasteners with integral EPDM washers (one fastener on 

each crest). Also, fasteners are to be provided on side laps. Minimum sheet overlap 

at end laps shall be 150mm. Penetrations and end laps in sheet shall be sealed by using 

proper sealant. Profiled HDPE fillers shall be provided wherever required to close 

voids between capping and troughs of the sheet to provide a weather tight exterior. 

Rate shall include cost and conveyance of all materials, lead, lift, scaffolding, labour 

charges, etc. complete at all level and as directed by Engineer-in-Charge. 

Scope 

The scope of work is to provide profile roofing sheet in areas as shown in the 

drawings. The work shall include, manufacture, supply, and installation of the roofing 

system on the roof of buildings as described in the schedule and shown in the 

drawings, including all fixings, flashings, finishing, gutters, down-spouts etc. 

Installation 

General 

The contractor shall supply and install the roofing, gutters, down-spouts, as specified 

and as approved by the Engineer-in-Charge with uniform and consistent product 

quality. All panels shall be factory formed and all materials shall be delivered to site 

with manufacturer’s name or trade mark, grade of coating, length, thickness and item 

identification with respect to shop drawings legibly marked on top of each item or 

shown on a label fixed to each bundle. The material may also be marked with a 

standard mark where applicable. 

Accessories 

Cappings, Flashings and Trims: All exposed flashing edges must have a 10mm hem 

and a 45° drip. All closure flashings shall be hemmed. 

Material: In substrate, and finish as external sheeting. 

Fixing: Cappings etc. shall be screwed to external sheeting at crests with hex head 

self drilling stitching fasteners at max. 500mm centers along the length of the 

capping/flashing. All fasteners must be installed at 90° to the material being fastened. 
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If this is not done, the screw must be withdrawn and the hole closed with an oversize 

screw and EPDM washer. All longitudinal joints in cappings and flashings shall be 

overlapped a minimum of 50mm and sealed with a continuous run of sealant. Backing 

plates shall be provided in 16G steel wherever required at end conditions for proper 

support of cappings and closures. 

Fixing Accessories 

External fasteners 

Fasteners for roof sheeting clips and self drilling stitching fasteners for 

cappings/flashings shall be mechanically zinc-coated/zinc-tin alloy coated/ 

galvanised carbon steel self drilling self tapping fasteners as per AS3566-2002 with 

EPDM washers. 

Sealants 

All laps in flashing and capping shall be sealed with a non-hardening neutral cure 

silicon sealant. 

FLASHING/ RIDGE CAPPING 

Technical details same as above item for ridge/ valley capping etc. all complete and 

in straight lengths. 

 

7.11 Cement Plaster 

The cement plaster shall be 12 mm, 15 mm or 20 mm thick as specified in the item. 

(a) Scaffolding 

For all exposed brick work or tile work double scaffolding independent of the work 

having two sets of vertical supports shall be provided. The supports shall be sound 

and strong, tied together with horizontal pieces over which scaffolding planks shall 

be fixed. For all other work in buildings, single scaffolding shall be permitted. In such 

cases the inner end of the horizontal scaffolding pole shall rest in a hole provided only 

in the header course for the purpose. Only one header for each pole shall be left out. 

Such holes for scaffolding shall, however, not be allowed in pillars/columns less than 

one metre in width or immediately near the skew backs of arches. The holes left in 

masonry works for scaffolding purposes shall be filled and made good before 

plastering. 

Note: In case of special type of brick work, scaffolding shall be got approved from 

Engineer-in-Charge in advance. 

(b) Preparation of Surface 

The joints shall be raked out properly. Dust and loose mortar shall be brushed out. 

Efflorescence if any shall be removed by brushing and scrapping. The surface shall 

then be thoroughly washed with water, cleaned and kept wet before plastering is 

commenced. In case of concrete surface if a chemical retarder has been applied to 

the form work, the surface shall be roughened by wire brushing and all the resulting 
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dust and loose particles cleaned off and care shall be taken that none of the retarders 

is left on the surface. 

(c) Mortar 

The mortar of the specified mix using the type of sand described in the item shall be 

used. It shall be as specified. For external work and under coat work, the fine 

aggregate shall conform to grading IV. For finishing coat work the fine aggregate 

conforming to grading zone V shall be used. 

(d) Application of Plaster 

• Ceiling plaster shall be completed before commencement of wall plaster. 

• Plastering shall be started from the top and worked down towards the floor. All 

putlog holes shall be properly filled in advance of the plastering as the scaffolding is 

being taken down. To ensure even thickness and a true surface, plaster about 15 × 15 

cm shall be first applied, horizontally and vertically, at not more than 2 metres 

intervals over the entire surface to serve as gauges. The surfaces of these gauged areas 

shall be truly in the plane of the finished plaster surface. The mortar shall then be laid 

on the wall, between the gauges with trowel. The mortar shall be applied in a uniform 

surface slightly more than the specified thickness. This shall be brought to a true 

surface, by working a wooden straight edge reaching across the gauges, with small 

upward and sideways movements at a time. Finally the surface shall be finished off 

true with trowel or wooden float according as a smooth or a sandy granular texture is 

required. Excessive troweling or over working the float shall be avoided. 

• All corners, arises, angles and junctions shall be truly vertical or horizontal as 

the case may be and shall be carefully finished. Rounding or chamfering corners, 

arrises, provision of grooves at junctions etc. where required shall be done without 

any extra payment. Such rounding, chamfering or grooving shall be carried out with 

proper templates or battens to the sizes required. 

• When suspending work at the end of the day, the plaster shall be left, cut clean 

to line both horizontally and vertically. When recommencing the plastering, the edge 

of the old work shall be scrapped cleaned and wetted with cement slurry before plaster 

is applied to the adjacent areas, to enable the two to properly join together. Plastering 

work shall be closed at the end of the day on the body of wall and not nearer than 15 

cm to any corners or arrises. It shall not be closed on the body of the features such as 

plasters, bands and cornices, nor at the corners of arrises. Horizontal joints in plaster 

work shall not also occur on parapet tops and copings as these invariably lead to 

leakages. The plastering and finishing shall be completed within half an hour of 

adding water to the dry mortar. No portion of the surface shall be left out initially to 

be patched up later on. The plastering and finishing shall be completed within half an 

hour of adding water to the dry mortar. 

• Thickness: Where the thickness required as per description of the item is 20 mm 

the average thickness of the plaster shall not be less than 20 mm whether the wall 

treated is of brick or stone. In the case of brick work, the minimum thickness over 

any portion of the surface shall be not less than 15 mm while in case of stone work 

the minimum thickness over the bushings shall be not less than 12 mm. 
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• Curing: Curing shall be started as soon as the plaster has hardened sufficiently 

not to be damaged when watered. The plaster shall be kept wet for a period of at least 

7 days. During this period, it shall be suitably protected from all damages at the 

contractor’s expense by such means as the Engineer-in-Charge may approve. The 

dates on which the plastering is done shall be legibly marked on the various sections 

plastered so that curing for the specified period thereafter can be watched. 

• Finish: The plaster shall be finished to a true and plumb surface and to the proper 

degree of smoothness as required. The work shall be tested frequently as the work 

proceeds with a true straight edge not less than 2.5 m long and with plumb bobs. All 

horizontal lines and surfaces shall be tested with a level and all jambs and corners 

with a plumb bob as the work proceeds. 

• Precaution: Any cracks which appear in the surface and all portions which 

sound hollow when tapped, or are found to be soft or otherwise defective, shall be 

cut out in rectangular shape and redone as directed by the Engineer-in-Charge. 

(i) When ceiling plaster is done, it shall be finished to chamfered edge at an angle at 

its junction with a suitable tool when plaster is being done. Similarly, when the wall 

plaster is being done, it shall be kept separate from the ceiling plaster by a thin straight 

groove not deeper than 6 mm drawn with any suitable method with the wall while the 

plaster is green. 

(ii) To prevent surface cracks appearing between junctions of column/beam and walls, 

150 mm wide chicken wire mesh should be fixed with U nails 150 mm centre to centre 

before plastering the junction. The plastering of walls and beam/column in one 

vertical plane should be carried out in one go. For providing and fixing chicken wire 

mesh with U nails payment shall be made separately. 

(iii) Cement Plaster with a Floating Coat of Neat Cement 

When the plaster has been brought to a true surface with the wooden straight edge it 

shall be uniformly treated over its entire area with a paste of neat cement and rubbed 

smooth, so that the whole surface is covered with neat cement coating. The quantity 

of cement applied for floating coat shall be 1 kg per sqm. Smooth finishing shall be 

completed with trowel immediately and in no case later than half an hour of adding 

water to the plaster mix. The rest of the specifications described and shall apply. 

(iv) Application 

• The plaster shall be applied in two coats i.e. 12 mm under coat and then 6 mm 

finishing coat and shall have an average total thickness of not less than 18 mm. 

• 12 mm Under Coat: This shall be applied as specified except that when the 

plaster has been brought to a true surface a wooden straight edge and the surface shall 

be left rough and furrowed 2 mm deep with a scratching tool diagonally both ways, 

to form key for the finishing coat. The surface shall be kept wet till the finishing coat 

is applied. 

• 6 mm Finishing Coat: The finishing coat shall be applied after the under coat 

has sufficiently set but not dried and in any case within 48 hours and finished in the 

manner specified 



86 

 

 

• Specifications for Curing, Finishing, Precautions, Measurements and Rate shall 

be as described. 

• 6mm Cement Plaster on Cement Concrete and Reinforced Cement 

• Concrete Work 

• Mortar 

• The mix and type of fine aggregate specified in the description of the item shall 

be used for the respective coats. Generally, the mix of the finishing coat shall not be 

richer than the under coat unless otherwise described in item. Generally coarse sand 

shall be used for the under coat and fine sand for the finishing coat, unless otherwise 

specified for external work and under coat work, the fine aggregate shall conform to 

grading zone IV. For finishing coat work the fine aggregate conforming to grading 

zone V shall be used. 

• Scaffolding: Stage scaffolding shall be provided for the work. This shall be 

independent of the walls. 

• Preparation of Surface: Projecting burrs of mortar formed due to the gaps at 

joints in shuttering shall be removed. The surface shall be scrubbed clean with wire 

brushes. In addition, concrete surfaces to be plastered shall be pock marked with a 

pointed tool, at spacing of not more than 5 cm. Centres, the pock being made not less 

than 3 mm deep. This is to ensure a proper key for the plaster. The mortar shall be 

washed off and surface, cleaned off all oil, grease etc. and well wetted before the 

plaster is applied. 

• Application: To ensure even thickness and a true surface, gauges of plaster 15 x 

15 cm. shall be first applied at not more than 1.5 m intervals in both directions to 

serve as guides for the plastering. Surface of these gauged areas shall be truly in the 

plane of the finished plaster surface. The plaster shall be then applied in a uniform 

surface to a thickness slightly more than the specified thickness and shall then be 

brought to true and even surface by working a wooden straight edge reaching across 

the gauges. Finally, the surface shall be finished true with a trowel or with wooden 

float to give a smooth or sandy granular texture as required. Excess troweling or over 

working of the floats shall be avoided. The plastering and finishing shall be completed 

within half an hour of adding water to the dry mortar. Plastering of ceiling shall not 

be commenced until the slab above has been finished and centering has been 

removed. In the case of ceiling of roof slabs, plaster shall not be commenced until 

the terrace work has been completed. These precautions are necessary in order that 

the ceiling plaster is not disturbed by the vibrations set up in the above operations. 

• Finish: The plaster shall be finished to a true and plumb surface and to the proper 

degree of smoothness as required. The work shall be tested frequently as the work 

proceeds with a true straight edge not less than 2.5 m long and with plumb bobs. All 

horizontal lines and surfaces shall be tested with a level and all jambs and corners 

with a plumb bob as the work proceeds. 

• Thickness: The average thickness of plaster shall not be less than 6 mm. The 

minimum thickness over any portion of the surface shall not be less than 5 mm. 
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7.12 Painting 

(a) General 

All paints shall be of an approved quality and shall be obtained from only those 

suppliers and makers who have been in the market for a period of not less than 5 

years. All paints shall conform to the appropriate Indian Standards for ready mixed 

paints where applicable. All paints, undercoats, primers and finishing paint shall be 

supplied in sealed container. The Engineer-in-Charge may, if he so wishes, take 

samples for analysis at the Contractor's expense. 

Wood preservative shall be of chemical type comprising copper-chrome-arsenic 

composition conforming to IS 401-1967. 

All paints shall be stored in cool and dry conditions and clear of other stores to the 

approval of the Engineer-in-Charge. 

(b) Painting 

All structural steel work and metals including handrails, brackets & exposed surfaces 

of steel inserts shall be painted except if otherwise specified. 

The operations, workmanship, schedules and equipment for painting shall generally 

comply with the requirements of IS: 1477 (Parts I & II) "Code of Practice for Painting 

of Ferrous Metals in Buildings" except in so far as this Specification modifies it. 

All surfaces shall be thoroughly cleaned of all foreign matters adhering to the steel 

surface to Swedish Standard specification Sa 21/2 by means of blasting with sand. 

Use of scraper wire brush and pig hammer is acceptable wherever blasting with sand 

is not possible due to lack of access. All painting shall be carried out by brushing. 

Spray and roller application of paint shall not be allowed without the written 

permission of the Engineer-in-Charge. 

Painting shall generally be done immediately after cleaning. The cleaned surface shall 

not be allowed to stand overnight before painting. Where galvanised surfaces are to 

be painted, they shall be cleaned and washed with a solution of copper sulphate before 

the application of the first coat of primer. 

Reference / applicable code & standards: 

• Paint manufacturers instruction & safety data sheet 

• Technical data sheet for paints / touch –up paints systems 

• Surface preparation and coating / painting shall be carried out in accordance with 

project technical specification 

• ISO 12944 

• ISO 8501 

• ASTM- D- 3359 

• SSPC – PA.2 
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• ISO 850 A 

• ISO-8502 

(c) Cement Primer Coat 

Cement primer coat is used as a base coat on wall finish of cement, lime or lime 

cement plaster or on non-asbestos cement surfaces before oil emulsion distemper 

Paints are applied on them. The cement primer is composed of a medium and pigment 

which are resistant to the alkalies present in the cement, lime or lime cement in wall 

finish and provides a barrier for the protection of subsequent coats of oil emulsion 

distemper Paints. Primer coat shall be preferably applied by brushing and not by 

spraying. Hurried priming shall be avoided particularly on absorbent surfaces. New 

plaster patches in old work should also be treated with cement primer before applying 

oil emulsion Paints etc. 

(d) Preparation of the Surface 

The surface shall be thoroughly cleaned of dust, old white or colour wash by washing 

and scrubbing. The surface shall then be allowed to dry for at least 48 hours. It shall 

then be sand papered to give a smooth and even surface. Any uneveness shall be made 

good by applying putty, made of plaster of paris mixed with water on the entire 

surface including filling up the undulations and then sand papering the same after it 

is dry. 

• Application: The cement primer shall be applied with a brush on the clean dry 

and smooth surface. Horizontal strokes shall be given first and vertical strokes shall 

be applied immediately afterwards. This entire operation will constitute one coat. The 

surface shall be finished as uniformly as possible leaving no brush marks. It shall be 

allowed to dry for at least 48 hours, before oil emulsion Paint is applied. 

(e) Cement Paint 

Material 

The cement Paint shall be (conforming to IS 5410) of approved brand and 

manufacture. The cement Paint shall be brought to the site of work by the contractor 

in its original containers is sealed condition. The material shall be brought in at a time 

in adequate quantities to suffice for the whole work or at least a fortnight’s work. The 

materials shall be kept in the joint custody of the Contractor and the Engineer-in- 

Charge -in-Charge. The empty containers shall not be removed from the site of work 

till the relevant item of the work has been completed and permission obtained from 

the Engineer-in-Charge -in-Charge. 

Preparation of Surface 

For New Work, the surface shall be thoroughly cleaned of all mortar dropping, dirt 

dust, algae, grease and other foreign matter by brushing and washing. Pitting in plaster 

shall be made good and a coat of water proof cement Paint shall be applied over 

patches after wetting them thoroughly. 

Preparation of Mix 
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Cement Paint shall be mixed in such quantities as can be used up within an hour of 

its mixing as otherwise the mixture will set and thicken, affecting flow and finish. 

Cement Paint shall be mixed with water in two stages. The first stage shall comprise 

of 2 parts of cement Paint and one part of water stirred thoroughly and allowed to 

stand for 5 minutes. Care shall be taken to add the cement Paint gradually to the water 

and not vice versa. The second stage shall comprise of adding further one part of 

water to the mix and stirring thoroughly to obtain a liquid of workable and uniform 

consistency. In all cases the manufacturer’s instructions shall be followed 

meticulously. The lids of cement Paint drums shall be kept tightly closed when not in 

use, as by exposure to atmosphere the cement Paint rapidly becomes air set due to its 

hygroscopic qualities. In case of cement Paint brought in gunny bags, once the bag is 

opened, the contents should be consumed in full on the day of its opening. If the same 

is not likely to be consumed in full, the balance quantity should be transferred and 

preserved in an airtight container to avoid its exposure to atmosphere. 

Application 

The solution shall be applied on the clean and wetted surface with brushes or spraying 

machine. The solution shall be kept well stirred during the period of application. It 

shall be applied on the surface which is on the shady side of the building so that the 

direct heat of the sun on the surface is avoided. The method of application of cement 

Paint shall be as per manufacturer’s specification. The completed surface shall be 

watered after the day’s work. 

The second coat shall be applied after the first coat has been set for at least 24 hours. 

Before application of the second or subsequent coats, the surface of the previous coat 

shall not be wetted. 

For new work, the surface shall be treated with three or more coats of water proof 

cement Paint as found necessary to get a uniform shade. 

For old work, the treatment shall be with one or more coats as found necessary to get 

a uniform shade. 

Precaution 

Water proof cement Paint shall not be applied on surfaces already treated with white 

wash, colour wash, distemper dry or oil bound, varnishes, Paints etc. It shall not be 

applied on gypsums, wood and metal surfaces. If water proofing cement is required 

to be applied on existing surface, previously treated with white wash, colour wash 

etc., the surface shall be thoroughly cleaned by scrapping off all the white wash, 

colour wash etc. completely. Thereafter, a coat of cement primer shall be applied 

followed by two or more coat of water proof cement. 

(f) Material 

The paint shall be (Texured exterior paint/Acrylic smooth exterior paint/premium 

acrylic smooth exterior paint) of approved brand and manufacture. This paint shall be 

brought to the site of work by the contractor in its original containers in sealed 

condition. The material shall be brought in at a time in adequate quantities to suffice 

for the whole work or at least a fornight’s work. The materials shall be kept in the 

joint custody of the contractor and the Engineer-in-Charge. The empty containers 
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shall not be removed from the site of work till the relevant item of work has been 

completed and permission obtained from the Engineer-in-Charge. 

Preparation of Surface 

For new work, the surface shall be thoroughly cleaned off all mortar dropping, dirt 

dust, algae, fungus or moth, grease and other foreign matter of brushing and washing, 

pitting in plaster shall make good, surface imperfections such as cracks, holes etc. 

should be repaired using white cement. The prepared surface shall have received the 

approval of the Engineer-in-Charge after inspection before painting is commenced. 

 
(g) Application 

Base coat of exterior primer 

Before pouring into smaller containers for use, the paint shall be stirred thoroughly in 

its container, when applying also the paint shall be continuously stirred in the smaller 

containers so that its consistency is kept uniform. Dilution ratio of paint with potable 

water can be altered taking into consideration the nature of surface climate and as per 

recommended dilution given by manufacturer. In all cases, the manufacturer’s 

instructions & directions of the Engineer-in-Charge shall be followed meticulously. 

The lids of paint drums shall be kept tightly closed when not in use as by exposure to 

atmosphere the paint may thicken and also be kept safe from dust. 

Paint shall be applied with a brush on the cleaned and smooth surface. Horizontal 

strokes shall be given, First and vertical strokes shall be applied immediately 

afterwards. This entire operation will constitute one coat. The surface shall be finished 

as uniformly as possible leaving no brush marks. 

 
7.13 CEMENT BASED PUTTY 

(a) Surface Preparation 

Remove all loosely adhering material from the wall surface with the help of sand 

paper, putty blade or wire brush. The substrate should be clean, free from dust, grease 

and loose materials. 

(b) Mixing 

Mixing with 40-45% clean water slowly to make a paste. It is very important that 

water be added to putty to make a mix and not vice versa. Continue the mixing or 10- 

15 minutes till a uniform paste is formed. It is very important that the mixing of putty 

should be done thoroughly. This will help in easy application, obtaining more 

coverage and smooth uniform shade. Only prepare a quantity which can be used 

within 2-3 hours of mixing with water. 

(c) Application 
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After thoroughly mixing Putty apply the first coat on the moistened wall surface from 

bottom to upward direction uniformly with the aid of putty blade. This would ensure 

minimum wastage and proper finish. 

After drying of first coat of putty just rub the surface gently with wet sponge or very 

gently with the putty blade in order to remove the loose particles. 

Allow the surface to dry for at least 3 hours and then apply second coat of putty. 

Leave the surface to dry completely. After drying of second coat remove any type of 

marks with the help of moist sponge or rub the surface very gently with putty blade. 

Leave the surface to dry, preferably overnight/10-12 hours. 

 
Always prepare a required quantity of putty and use it within 2-3 hours of mixing 

with water. 

The total thickness of the coats should be limited to maximum 1.5 mm. 

It is not necessary to rub the surface done with putty. However, if at all there is a need 

to remove unevenness before applying any kind of paint/distemper, gently level the 

surface with very fine water proof emery paper of not less than 500 number to get a 

glossy white surface. 

(d) Precautions during application 

Mixing of the Putty is very important. Hence extreme care should be taken for proper 

and thorough mixing. It should be preferably mixed with mechanical stirrer in order 

to get best results. Mixing is to be continued till a uniform paste is formed. Do not 

add putty into water. 

It is recommended not to rub the surface done with Putty strongly & harshly with 

rough emery paper. This breaks the film formed over it which decreases the water 

repellency properties. 

In case of fresh concrete/mortar surface it is recommended that two coats of cement 

wash be done before application of Putty. 

(e) Scaffolding 

Scaffolding shall be got approved from Engineer-in-Charge in advance. Scaffolding 

has to be in steel, arranged by the contractor at his own cost for carrying out entire 

painting jobs at all height and provide all facilities for proper inspection of surface at 

various stages. Material has to be erected as per safe methods. Ropes and guy wires 

shall be used for tying etc. The scaffolding shall be of steel and shall not endanger the 

painter. Scaffolding shall be sufficiently away from the surface to be painted so as to 

enable the painter to work with ease. The scaffolding shall be removed by the 

contractor promptly after completion of the work. 

(f) Protective Measures 

Doors, windows, floors, articles of furniture etc. and such other parts of the building 

not to be painted, shall be protected from being splashed upon. Splashing and 
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droppings, if any shall be removed by the contractor at his own cost and the surfaces 

cleaned. Damages if any to furniture or fittings and fixtures shall be recoverable from 

the contractor. 

 

7.14 WALL PAINTING WITH PLASTIC EMULSION PAINT 

The plastic emulsion Paint is not suitable for application on external, wood and iron 

surface and surfaces which are liable to heavy condensation. These Paints are to be 

used on internal surfaces except wooden and steel. Plastic Emulsion Paint as per IS 

5411 of approved brand and manufacture and of the required shade shall be used. 

 
Painting on New Surface 

The surface shall be thoroughly cleaned and dusted off. All rust, dirt, scales, smoke 

splashes, mortar droppings and grease shall be thoroughly removed before painting 

is started. The prepared surface shall have received the approval of the Engineer-in- 

Charge after inspection, before painting is commenced. 

Application: The number of coats shall be as stipulated in the item. The Paint will be 

applied in the usual manner with brush, spray or roller. The Paint dries by evaporation 

of the water content and as soon as the water has evaporated the film gets hard and 

the next coat can be applied. The time of drying varies from one hour on absorbent 

surfaces to 2 to 3 hours on non-absorbent surfaces.The thinning of emulsion is to be 

done with water and not with turpentine. Thinning with water will be particularly 

required for the under coat which is applied on the absorbent surface. The quantity of 

water to be added shall be as per manufacturer’s instructions. 

The surface on finishing shall present a flat velvety smooth finish. If necessary more 

coats will be applied till the surface presents a uniform appearance. 

Precautions 

(a) Old brushes if they are to be used with emulsion Paints, should be completely 

dried of turpentine or oil Paints by washing in warm soap water.Brushes should be 

quickly washed in water immediately after use and kept immersed in water during 

break periods to prevent the Paint from hardening on the brush. 

(b) In the preparation of wall for plastic emulsion painting, no oil base putties shall 

be used in filling cracks, holes etc. 

(c) Splashes on floors etc. shall be cleaned out without delay as they will be difficult 

to remove after hardening. 

(d) Washing of surfaces treated with emulsion Paints shall not be done within 3 to 4 

weeks of application. 
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7.15 PAINTING WITH SYNTHETIC ENAMEL PAINT 

Synthetic Enamel Paint (conforming to IS 2933) of approved brand and manufacture 

and of the required colour shall be used for the top coat and an undercoat of ordinary 

Paint of shade to match the top coat as recommended by the same manufacturer as far 

the top coat shall be used. 

Painting on New Surface 

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

The surface shall be thoroughly cleaned. All unevenness shall be rubbed down 

smooth with sand paper and shall be well dusted. Knots, if any shall be covered with 

preparation of red lead made by grinding red lead in water and mixing with strong 

glue sized and used hot. Appropriate filler material conforming to IS 345 with same 

shade as Paint shall be used where specified. The surface treated for knotting shall 

be dry before Paint is applied. After obtaining approval of Engineer-in-Charge for 

wood work, the priming coat shall be applied before the wood work is fixed in 

position. After the priming coat is applied, the holes and indentation on the surface 

shall be stopped with glazier’s putty or wood putty. 

Stopping shall not be done before the priming coat is applied as the wood will absorb 

the oil in stopping and the latter is therefore liable to crack. 

Iron & Steel Surface: All rust and scales shall be removed by scrapping or by brushing 

with steel wire brushes. Hard skin of oxide formed on the surface of wrought iron 

during rolling which becomes loose by rusting, shall be removed. All dust and dirt 

shall be thoroughly wiped away from the surface. If the surface is wet, it shall be dried 

before priming coat is undertaken. 

Plastered Surface: The surface shall ordinarily not be painted until it has dried 

completely. 

Trial patches of primer shall be laid at intervals and where drying is satisfactory, 

painting shall then be taken in hand. Before primer is applied, holes and undulations, 

shall be filled up with plaster of paris and rubbed smooth. 

Application: The number of coats including the undercoat shall be as stipulated in the 

item. 

 
(a) Under Coat: One coat of the specified ordinary Paint of shade suited to the shade 

of the top coat, shall be applied and allowed to dry overnight. It shall be rubbed next 

day with the finest grade of wet abrasive paper to ensure a smooth and even surface, 

free from brush marks and all loose particles dusted off. 

 
(b) Top Coat: Top coats of synthetic enamel Paint of desired shade shall be applied 

after the undercoat is thoroughly dry. Additional finishing coats shall be applied if 

found necessary to ensure properly uniform glossy surface. 

 
Painting on Old Surface 
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Preparation of Surface: Where the existing Paint is firm and sound it shall be cleaned 

of grease, smoke etc. and rubbed with sand paper to remove all loose particles dusted 

off. All patches and cracks shall then be treated with stopping and filler prepared with 

the specified Paint. The surface shall again be rubbed and made smooth and uniform. 

 
Painting: The number of coats as stipulated in the item shall be applied with synthetic 

enamel Paint. Each coat shall be allowed to dry and rubbed down smooth with very 

fine wet abrasive paper, to get an even glossy surface. If however, the surface is not 

satisfactory additional coats as required shall be applied to get correct finish. 

 

7.16 CEMENT PAINT 

(a) Material 

The cement Paint shall be (conforming to IS 5410) of approved brand and 

manufacture. The cement Paint shall be brought to the site of work by the contractor 

in its original containers is sealed condition. The material shall be brought in at a time 

in adequate quantities to suffice for the whole work or at least a fortnight’s work. The 

materials shall be kept in the joint custody of the Contractor and the Engineer-in- 

Charge. The empty containers shall not be removed from the site of work till the 

relevant item of the work has been completed and permission obtained from the 

Engineer-in-Charge. 

(b) Preparation of Surface 

For New Work, the surface shall be thoroughly cleaned of all mortar dropping, dirt 

dust, algae, grease and other foreign matter by brushing and washing. Pitting in plaster 

shall be made good and a coat of water proof cement Paint shall be applied over 

patches after wetting them thoroughly. 

(c) Preparation of Mix 

Cement Paint shall be mixed in such quantities as can be used up within an hour of 

its mixing as otherwise the mixture will set and thicken, affecting flow and finish. 

Cement Paint shall be mixed with water in two stages. The first stage shall comprise 

of 2 parts of cement Paint and one part of water stirred thoroughly and allowed to 

stand for 5 minutes. Care shall be taken to add the cement Paint gradually to the water 

and not vice versa. The second stage shall comprise of adding further one part of 

water to the mix and stirring thoroughly to obtain a liquid of workable and uniform 

consistency. In all cases the manufacturer’s instructions shall be followed 

meticulously. The lids of cement Paint drums shall be kept tightly closed when not in 

use, as by exposure to atmosphere the cement Paint rapidly becomes air set due to its 

hygroscopic qualities. In case of cement Paint brought in gunny bags, once the bag is 

opened, the contents should be consumed in full on the day of its opening. If the same 

is not likely to be consumed in full, the balance quantity should be transferred and 

preserved in an airtight container to avoid its exposure to atmosphere. 
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(d) Application 

The solution shall be applied on the clean and wetted surface with brushes or spraying 

machine. The solution shall be kept well stirred during the period of application. It 

shall be applied on the surface which is on the shady side of the building so that the 

direct heat of the sun on the surface is avoided. The method of application of cement 

Paint shall be as per manufacturer’s specification. The completed surface shall be 

watered after the day’s work. 

The second coat shall be applied after the first coat has been set for at least 24 hours. 

Before application of the second or subsequent coats, the surface of the previous coat 

shall not be wetted. 

 

 
For new work, the surface shall be treated with three or more coats of water proof 

cement Paint as found necessary to get a uniform shade. 

For old work, the treatment shall be with one or more coats as found necessary to get 

a uniform shade. 

(e) Precaution 

Water proof cement Paint shall not be applied on surfaces already treated with white 

wash, colour wash, distemper dry or oil bound, varnishes, Paints etc. It shall not be 

applied on gypsums, wood and metal surfaces. If water proofing cement is required 

to be applied on existing surface, previously treated with white wash, colour wash 

etc., the surface shall be thoroughly cleaned by scrapping off all the white wash, 

colour wash etc. completely. Thereafter, a coat of cement primer shall be applied 

followed by two or more coat of water proof cement. 

 
7.17 EXTERIOR PAINTING ON WALL 

(a) Material 

The paint shall be (Texured exterior paint/Acrylic smooth exterior paint/premium 

acrylic smooth exterior paint) of approved brand and manufacture. This paint shall be 

brought to the site of work by the contractor in its original containers in sealed 

condition. The material shall be brought in at a time in adequate quantities to suffice 

for the whole work or at least a fornight’s work. The materials shall be kept in the 

joint custody of the contractor and the Engineer-in-Charge. The empty containers 

shall not be removed from the site of work till the relevant item of work has been 

completed and permission obtained from the Engineer-in-Charge. 

(b) Preparation of Surface 

For new work, the surface shall be thoroughly cleaned off all mortar dropping, dirt 

dust, algae, fungus or moth, grease and other foreign matter of brushing and washing, 

pitting in plaster shall make good, surface imperfections such as cracks, holes etc. 

should be repaired using white cement. The prepared surface shall have received the 

approval of the Engineer-in-Charge in ch after inspection before painting is 

commenced. 
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(c) Application 

Base coat of water proofing cement paint 

Before pouring into smaller containers for use, the paint shall be stirred thoroughly in 

its container, when applying also the paint shall be continuously stirred in the smaller 

containers so that its consistency is kept uniform. Dilution ratio of paint with potable 

water can be altered taking into consideration the nature of surface climate and as per 

recommended dilution given by manufacturer. In all cases, the manufacturer’s 

instructions & directions of the Engineer-in-Charge -in-ch shall be followed 

meticulously. The lids of paint drums shall be kept tightly closed when not in use as 

by exposure to atmosphere the paint may thicken and also be kept safe from dust. 

 

 
Paint shall be applied with a brush on the cleaned and smooth surface. Horizontal 

strokes shall be given, First and vertical strokes shall be applied immediately 

afterwards. This entire operation will constitute one coat. The surface shall be finished 

as uniformly as possible leaving no brush marks. 

(d) Finishing 

Berms and road edges shall be restored and all surplus earth including rubbish etc. 

disposed off as directed by the Engineer-in-Charge. Nothing extra shall be paid for 

this. 

7.18 Mural Art 

The contractor needs to prepare three design options reflecting the local aesthetics 

which shall be applied on the external walls. Three designs options shall be prepared 

for each location separately. Based on the design options, IWAI shall approve one 

option for further execution of the works at site. 

General design criteria: 

   Mural techniques may include fresco, mosaic, graffiti and marouflage. 

   Content should be aesthetically pleasing, will contribute positively to a 

neighborhood, is original, and does not infringe on the copyright of others including 

cultural rights, and takes into consideration other nearby public artworks, urban 

design and community context; 

   Content to be non-partisan, non-racial, non-denominational, non-sexist, and 

non-political, and in keeping with Human Rights Act principles; 

   Wall art will not be used or serve as any form of commercial advertising or 

public information or solicitation of any kind; 

   Content is appropriate for child audiences and if deemed sensitive is not 

permitted; (e.g. content depicting alcohol, drugs, tobacco or violence is not 

permitted). 

   Content does not include logos or organizational brands or identities; and. 
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   The theme of the mural is respectful of the greater context of the community, 

including historic and sociocultural contexts. 

   The utilization of colour, design, and thematic treatment in mural art should have 

the capability to bring about an extreme change in the sensation of spatial proportions 

of the building. The form of artwork to be truly three-dimensional. 

   The colour materials on the mural paintings to be derived from the natural 

materials like terracotta, chalk, red ochre and yellow ochre mixed with animal fat. 

7.19 ANTI CORROSIVE PAINTING ON ALL STEEL WORK 

(a) Providing and applying anticorrosive protective coating on external steel 

structures – A high performance passivation enhanced epoxy primer having 

Minimum of volume solids 75% and DFT (Dry Film Thickness) of 75 microns 

followed by a two component epoxy High Build intermediate MIO, having 80% 

volume solids and DFT of 150 microns and thereafter top coated with a two 

component high solids acrylic Polyurethane having Min 50 % volume solids and DFT 

of 60 microns. Total thickness of minimum 285 Microns or as per manufacturer 

recommendation. All steel surfaces shall be abrasive blast cleaned to Sa 2.5 

(ISO8501-1:1988) or SSPC- SP10 with suitable abrasive Grid/shot. If oxidation has 

occurred between blasting and paint application, the surface should re-blasted to the 

specified visual standard. Any surface defects revealed by the blast cleaning process 

should be filled/ ground or treated suitably. Before blasting, surfaces shall be washed 

and cleaned by water jet/ Solvent to remove surface contamination/ grease etc.. The 

rate Including cost and conveyance of all materials , labour charges, lead, lift etc at 

all heights complete as directed by Engineer-in-Charge all complete as per 

manufacturer recommendation. 

(b) Surface Preparation: 

All steel surfaces shall be abrasive blast cleaned to Sa 2.5 (ISO8501-1:1988) or SSPC- 

SP10 with suitable abrasive Grid/shot. If oxidation has occurred between blasting and 

paint application, the surface should re-blasted to the specified visual standard. Any 

surface defects revealed by the blast cleaning process should be filled/ ground or 

treated suitably. Before blasting, surfaces shall be washed and cleaned by water jet/ 

Solvent to remove surface contamination/ grease etc. 

(c) PRIMER Coat:- 

A high performance passivation enhanced epoxy primer having Minimum of volume 

solids 75% and DFT (Dry Film Thickness) of minimum 75 microns, works out to 

TSR (Theoretical Spread Rate) =10 nm2 / litre, touch dry 30 Min, &hard dry 2.5 hrs.at 

25 Deg C. This coat shall be applied at shop by airless spray method all complete as 

per manufacturer recommendation. 

(d) INTERMEDIATE Coat:- 

A low VOC, high solids – VS 80%, high build, two component epoxy coating to a 

DFT (Dry Film Thickness) of 150 microns works to TSR (Theoretical Spread Rate) 

= 5.33 m2/litre, Touch dry 60 Min/Hard dry 5hrs at 25 Deg C.This coat shall be 

applied at site or shop by airless spray / brush all complete as per manufacturer 

recommendation. 
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(e) Finish Coat:- 

A two component acrylic polyurethane finish, giving excellent durability and long 

term recoat ability, having minimum of VS–57%, to a DFT (Dry Film Thickness) of 

60 microns, works out to TSR (Theoretical Spread Rate) = 9.50 m2/Litre ,touch dry 

1.5 hr/Hard dry 6 hrs at 25 Deg C .This coat shall be applied at site by airless spray / 

brush all complete as per manufacturer recommendation. 

7.20 PVC Pipes 

PVC Pipes shall conform to the requirements of IS: 4985. 

7.21 Site Grading & External Development  

(a) Site Grading 

General 

The Contractor shall first clear the area assigned for development from any obstructions or old 

structures and carry out a detailed topographic survey of the whole area. Formation levelshall be such 

that there shall be no flooding of the site. It is proposed to provide the formation level of MSL for 

the entire Site, up to the boundary wall of the terminal, parking and road area & locations where land 

facilities have to be constructed. While carrying out site grading, it is ensured that no existing natural 

drainage shall be blocked without providing required cross drainage structures or alternative drainage 

arrangement. 

(b) Material 

Acceptable Fill Material 

Fill material shall be granular, non-cohesive, naturally occurring and shall be free fromorganic and 

deleterious matter and shall have the following properties: 

o Maximum particle size : 200mm 

o Percentage maximum particle size : 10% 

o Percentage passing 63 micron sieves : 10% maximum 

o Liquid limit : 35% maximum 

o Plasticity index : 6% maximum 

o Chloride content (top 150mm only) : 3.3% maximum 

o Sulphate content (top 150mm only) : 2.0% maximum 

 
(c) Unsuitable Material 

Material, which has been deposited in reclamation areas and does not comply with the specification 

requirements for filling, shall be removed by the Contractor and replaced withsuitable fill. 

(d) Compaction 

General 

During the reclamation process the Contractor shall place approved material within the reclamation 

area to achieve an in-situ density not less than 90% of the Maximum Dry Density(MDD) throughout 

the full thickness and lateral extent of the fill. The latter is defined in Clauses 3.5 & 3.6 of BS 1377: 

Part 4: 1990 - Determination of the dry density/moisture content relationship using the 4.5kg 

rammer. 

The uppermost zone of fill shall be placed and treated to ensure that the top 900mm of thefill has an 

in situ density not less than 95% MDD. 

The in situ density shall be measured using the appropriate method described in Clause 2.1 of 
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BS1377: Part 9: 1990 or similar approved. 
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7.22 Internal Road Works 

(a) )General 

This section covers the specification of pavement including paver blocks for the construction of 

internal roads and parking area. 

These specifications include the requirements in conformity with the dimensions shown in the 

drawings and with the lines and grades established by the Contractor at site subject to approval by 

the Employer. 

The pavement shall be graded to allow the cargo handling equipment to operate at their optimum 

rates and to allow for storm water to the drainage system. 

7.23 Interlocking Paver block 

 
Providing and laying factory made chamfered edge Cement Concrete paver blocks In foot path, 

park & lawns driveway or light & traffic parking etc. of required strength, thickness & size/ shape, 

made by table vibratory method using PU mould, laid in required colour & pattern over 50mm 

thick compacted bed of course sand/6mm metal, compacting and proper embedding/laying of inter 

locking paver blocks into the sand bedding layer through vibratory compaction by using plate 

vibrator, filling the joints with sand and cutting of paver blocks as per required size and pattern, 

finishing and sweeping extra sand, all complete as per manufacturer's specifications. 

Factory made precast paver block of M-30 or otherwise specified grade to be used. Paver blocks to 

be of approved brand and manufacturer and of approved quality. Minimum strength as prescribed 

by manufacturer and as per direction of Engineer-in-Charge for the grade specified to be tested as 

per method mentioned in specification. 

i) Cement 

The cement used in the manufacture of precast concrete paving blocks shall be ordinary Portland 

cement complying with IS: 269. The cement content of the compacted concrete shall be not less than 

380 kg/m3 

ii) Aggregates 

The fine and coarse aggregate shall be natural aggregates complying with IS: 383 and as givenin 

Specification- Materials. The nominal maximum size of aggregate shall not exceed 20 mm. 

iii) Water 

Water shall be clean, free from deleterious matter and comply with IS: 3025. 

iv) Other Materials 

Admixtures: Admixtures shall not be used without the approval of the Employer. TheContractor 

shall inform the Employer in writing of the admixtures to be used. Admixtures shall conform IS: 

9103. Pigments: Any pigments used shall comply with IS: 3493. 

v) Finishes 

Natural Colour Blocks: A block described as ‘natural colour’ shall not container pigment. 

Surface finishes: Surface finishes, including colour, shall be as directed or approved by the 

Employer. Pigmented blocks: When pigmented blocks are specified, samples shall be submitted to 

the Employer for approval. 

vi) Dimension and TolerancesDimensions: 
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Nominal sizes and aspect ratios 

Standard rectangular blocks shall be manufactured with a work size length of 200 mm and awork 

size width of 100 mm. The work size thickness shall be 60 and 80 mm. 

vi) Wearing Surface Area 

A chamfer round the wearing surface (no deeper than 7 mm) shall be permitted, and the work size 

and width of any chamber shall be declared by the manufacturers. The wearing surface area shall 

not be less than 70% of the plan area. 

Tolerances: 

The maximum dimensional deviations from the stated work sizes for paving blocks shall beas given 

below: 

• Length : ± 2mm 

• Width : ± 2mm 

• Thickness : ± 3mm 

Construction of Concrete Block Paving 

Concrete block paving shall be laid to comply with IS: 6509 and the requirements as given 

hereunder: 

Subgrade 

The preparation of the subgrade shall not commence until all subgrade drainage has been completed 

and side drains or channels are capable of removing water from the immediate vicinity of the 

formation. 

The subgrade, sub-base and base shall be prepared so that: 

i) The surface levels are within the tolerances given in Table C 

ii) The longitudinal falls and cross falls are such that no depressions hold water. A minimum 
longitudinal fall of 1.25% and a minimum cross-fall of 2.5% shall generally be adopted. 

iii) The surface is tight and dense enough to prevent laying course material being lost into 
it during construction and use. 

iv) Provision is made to: 

a. drain water from the laying course in service (e.g. by installation of drainage when 
the laying course is on impermeable foundations) 

b. prevent migration and loss of laying course material into drainage (e.g, by use of a 

geotextile) 

Trimming and regulation shall then be carried out to bring the formation to the correct leveland grade 

within the tolerance stated in Table I and finally, the formation shall be re-rolled with a smooth 

wheeled roller having a load of not less than 2.5 t/m width of roll. 

Sub-base 

Materials for the sub-base shall comply with the requirements for granular sub-base of the 

Specification. The sub-base layer shall be laid on the prepared formation and compacted. The 

thickness of the sub-base shall be as per drawings. 
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Cement Bound Material (CBM) base 

Where shown on the approved drawings or if specified by the Employer, the Contractor shalllay a 

CBM base for block paving of this specification. 

Edge Restraints 

Edge restraints shall be formed before compacting adjacent blocks. 

Laying Course 

The laying course shall consist of 2-10 mm naturally occurring coarse sand or crushed rock fines 

graded in accordance with IS:2386. The coarse sand or crushed rock fines shall not contain more 

than 3% by weight of clay, silt and fine dust. The moisture content of the layingcourse should be as 

uniform as possible and the material should be moist without being saturated. 

The Contractor shall construct the laying course so that after compaction, it forms an approximately 

30 mm thick layer below the paving blocks. The sand shall be stuck off to such a level that, when 

blocks have been vibrated, the upper face of the blocks shall be trueto the finished level. Before the 

blocks are laid, the laying course shall not be subjected to any form of traffic including pedestrian 

traffic, before, after or during screeding. 

Concrete Paving Blocks 

Blocks shall be laid in herringbone bond, except where specifically instructed by the Employer. 

Blocks shall be placed firmly together without disturbance to the laying course and the order of 

placing the blocks shall ensure this. 

At edges or obstructions such as gully grating or manholes, blocks shall generally be cut to fit. 

Cutting may be carried out with a hydraulic splitter, a hammer and bolster, or by sawing.Immediately 

adjacent to gullies and manholes the tolerance shall be +3 mm, -0 mm. 

The laid blocks shall be compacted to the finished levels by a vibrating plate compactor which 

transmits an effective force not less than 75 kN/m2 at a frequency of 75-100 Hz and has a plate area 

not less than 0.25 m2. Sufficient passes shall be made to compact the layingcourse to produce an 

even surface. 

Vibration shall not be carried out within 1 m of an unrestrained edge or laying face. 

After initial vibration, sand or crushed rock fines shall be brushed into joints and further passes of 

the vibrating plate compactor made to fill the joints, more sand being spread overthe surface if 

required. 

The tolerances in Table-C apply on straight profiles. Equivalent tolerances shall apply on vertical 

curves. All profile devices such as pegs, pins, profile boards or guide wires shall be set to the true 

plan line with a maximum tolerance of +25 mm and to the true level with a maximum tolerance of 

+3 mm. Spacing of support pints for guide wires shall be less than 10m. 

1. Permissible tolerance on center line of pavement construction relative to horizontal 
alignment: +10 mm. 

2. Permissible tolerance on surface levels: 

Table-C: Tolerances on Surface Level for Concrete Block Paving 

Layer of Pavement Maximum permissible in deviation from design 

level(mm) 

Sub-grade + 20 

Sub-base + 15 
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Road-base (Surface Course) - Overall + 6 

- Flatness 0 under a 3 m straight edge 2between adjacent blocks 

Adjacent to gullies, surface drainagechannels 

and outlets (see Note) 
+6, -0 

 

Note: The permissible deviations for the upper level of drainage inlets and channelsshould be +0, - 

0 mm to ensure positive drainage. 

7.24 GRANULAR SUB BASE (GSB) 

(a) Scope 

 
This work shall consist of laying and compacting well-graded material on prepared 

subgrade in accordance with the requirements of these Specifications. The material shall 

be laid in one or more layers as sub-base or lower sub-base and upper sub-base (termed 

as sub-base hereinafter) as necessary according to lines, grades and cross-sections 

shown on the drawings or as directed by the Engineer-in-Charge. 

 

(b) Materials 

The material to be used for the work shall be natural sand, crushed gravel, and crushed 

stone, crushed slag or combination thereof depending upon the grading required. Use of 

materials like brick metal, Kankar and crushed concrete shall be permitted in the lower 

sub-base. The material shall be free from organic or other deleterious constituents and 

shall conform to the grading given in Table 16.44 and physical requirement given in 

Table 16.45 Gradings III and IV shall preferably be used in lower sub-base. Grading V 

and VI shall be used as a sub-base-cum-drainage layer. The grading to be adopted for a 

project shall be as specified in the Contract. Where the sub-base is laid in two layers as 

upper sub-base and lower sub-base, the thickness of each layer shall not be less than 150 

mm. 

If the water absorption of the aggregate determined as per IS : 2386 (Part 3); if this value 

is greater than 2 per cent, the aggregate shall be tested for Wet Aggregate Impact Value 

(AIV) (IS: 5640). Soft aggregates like Kankar, Brick ballast and laterite shall also be 

tested for Wet AIV (IS: 5640). 
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(c) Construction Operations 

Preparation of Sub-Grade: 

The surface of the sub grade to receive the Granular Sub-base shall be prepared to the specified 

lines and crossfall (Camber) as necessary and made free of dust and other extraneous materials. 

Any ruts or soft yielding places shall be corrected in an approved manner and rolled with 80 – 100 

kN smooth wheeled roller until firm surface is obtained if necessary by sprinkling water. Weak 

places shall be strengthened, corrugations removed and depressions and pot holes made good with 

suitable materials, before spreading the aggregate for GSB. 

Where the existing surface over which the sub base of GSB is to be laid is black topped, to ensure 

effective internal drainage, furrows 50 mm x 50 mm (depth of furrows increased to reach bottom 

of bituminous layer where necessary) at one metre intervals shall be cut in the existing bituminous 

surface at 45 degrees to the central line of the carriageway at one metre intervals in the existing 

road before the GSB is laid. 

(d) Spreading and compacting: 

The sub-base material of grading specified in the Contract and water shall be mixed mechanically 

by a suitable mixer equipped with provision for controlled addition of water and mechanical 

mixing. 

So as to ensure homogenous and uniform mix. The required water content shall be determined in 

accordance with IS:2720 (Part 8). The mix shall be spread on the prepared sub-grade with the help 

of a motor grader of adequate capacity, its blade having hydraulic controls suitable for initial 

adjustment and for maintaining the required slope and grade during the operation, or other means 

as approved by the Engineer-in-Charge. 
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Moisture content of the mix shall be checked in accordance with IS:2720 (Part 2) and suitably 

adjusted so that, at the time of compaction, it is from 1 to 2 per cent below the optimum moisture 

content (OMC). 

Immediately after spreading the mix, rolling shall be done by an approved roller. If the thickness 

of the compacted layer does not exceed 100 mm, a smooth wheeled 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 a vibratory roller of minimum 80 to 100 kN static weight capable of achieving the required 

compaction. Rolling shall commence at the lower edge and proceed towards the upper edge 

longitudinally for portions having unidirectional crossfall or on super elevation. For carriageway 

having crossfall on both sides, rolling shall commence at the edges and progress towards the crown. 

Each pass of the roller shall uniformly overlap not less than one third of the track made in the 

preceding pass. During rolling, the grade and crossfall (camber) shall be checked and any high 

spots or depressions, which become apparent, corrected by removing or adding fresh material. The 

speed of the roller shall not exceed 5 km per hour.Rolling shall be continued till the density 

achieved is at least 98 percent of the maximum dry density for the material determined as per IS : 

2720 (Part 8). The surface of any layer of material on completion of compaction shall be well 

closed, free from movement under compaction equipment and from compaction planes, ridges, 

cracks or loose material. All loose, segregated or otherwise defective areas shall be made good to 

the full thickness of layer and re-compacted. 

 
7.25 WET MIX MACADAM (WMM) SUB-BASE/BASE 

(a) Scope 

This work shall consist of laying and compacting clean, crushed, graded aggregate and granular 

material, premixed with water, to a dense mass on a prepared subgrade/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-in-Charge. 

The thickness of a single compacted Wet Mix Macadam layer shall not be less than 75 mm. When 

vibrating or other approved types of compacting equipment are used, the compacted depth of a 

single layer of the subbase course may be increased to 200 mm upon approval of the Engineer-in- 

Charge. 

(b) Materials 

Aggregates 

Physical requirements 

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 4.75 mm sieve shall have at least two 

fractured faces. The aggregates shall conform to the physical requirements set forth in Table 16.46 

below. 
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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). 

 

 

 

 

 

 

 

 

 

 
 

To determine this combined 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 

flakiness index and elongation index so found are added up. 

(c) Grading requirements : 

The aggregates shall conform to the grading given in Table 16.47 below. 

 

 

 

 

 

 

 

 

 
 

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. 

(d) Construction Operations 

Preparation of base : 

 
The surface of the sub grade / sub base / base to receive the Wet Mix Macadam shall be prepared 

to the specified lines and crossfall (Camber) as necessary and made free of dust and other 

extraneous materials. Any ruts or soft yielding places shall be corrected in an approved manner 

and rolled with 80-100 kN smooth wheeled roller until firm surface is obtained if necessary by 
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sprinkling water. Weak places shall be strengthened, corrugations removed and depressions and 

pot holes made good with suitable materials, before spreading the aggregate for WMM. 

 
Where the existing surface over which the sub base of WMM is to be laid is black topped, to ensure 

effective internal drainage, furrows 50 mm x 50 mm (depth of furrows increased to reach bottom 

of bituminous layer where necessary) at one metre intervals shall be cut in the existing bituminous 

surface at 45 degrees to the central line of the carriageway at one metre intervals in the existing 

road before the WMM is laid. 

 
(e) 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 along with that of wet mix 

macadam layer. 

 
(f) 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- 

in-Charge 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 22.4 mm sieve with material of 4.75 mm to 22.4 

mm 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 the optimum value by 

more than agreed limits. 

 
The mixed material should be uniformly wet and no segregation should be permitted. 

 
(g) Spreading of mix : 

 
Immediately after mixing, the aggregates shall be spread uniformly and evenly upon the 

prepared subgrade/sub- base/base in required quantities. In no case should 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. 

 
The paver finisher shall be self-propelled of adequate capacity with the following features: 



108 

 

 

 

(i) Loading hoppers and suitable distribution system. So as to provide a smooth uninterrupted 

material flow for different layer thickness from the tipper to the screed. 

 
(ii) Hydraulically operated telescopic screed for paving width upto 8.5 metre and fixed screed 

beyond this. The screed shall have tamping and vibrating arrangement for initial compaction of 

the layer. 

 
(iii) Automatic leveling control system with electronic sensing device to maintain mat thickness 

and cross slope of mat during laying procedure. In exceptional cases where it is not possible for 

the paver to be utilized mechanical means like motor grader may be used with the prior approval 

of the Engineer-in-Charge. The motor grader shall be capable of spreading the material 

uniformly all over the surface. 

 
The surface of the aggregate shall be carefully checked with templates and all high or low spots 

remedied by removing or adding aggregate may be required. The layer may be tested by depth 

blocks during construction. No segregation of larger and fine panicles should be allowed. The 

aggregates as spread should be of uniform gradation with no pockets of fine materials. 

 
The Engineer-in-Charge may permit manual mixing and / or laying of Wet Mix Macadam, 

where 

small quantity of WMM is to be executed. Manual mixing / layhing in inaccessible / remote 

locations and in situations where use of machinery is not feasible can also be permitted. Were 

manual mixing / laying is intended to be used, the same shall be done with the approval of the 

Engineer-in-Charge. 

 
(h) Compaction: 

 
After the mix has seen laid to the required thickness, grade and crossfall/camber the same shall 

be uniformly compacted, to the full depth with suitable roller. If the thickness of single 

compacted 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 with an arrangement for adjusting 

the frequency and amplitude. An appropriate frequency and amplitude may be selected. 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- 
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third width 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 portions 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 per cent 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. 

 
Surface Setting and drying: After final compaction of wet mix macadam course, the road shall 

be allowed to dry for 24 hours. 

 
Opening to Traffic 

 
No vehicular traffic of any kind should be allowed on the finished wet mix macadam surface till it 

has dried and the wearing course laid. 

 
Evenness 
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All work perform shall confirm to the lines, grades, cross sections and dimensions shown on the 

drawings or as directed by the Engineer-in-Charge, subject to the permitted tolerances described 

herein after. 

 
Horizontal Alignment 

Horizontal alignments shall be reckoned with respect to the centre line of the carriageway as shown 

on the drawings. The edges of the carriage way as constructed shall be correct within a tolerance 

of ± 10 mm there from. The corresponding tolerance for edges of the roadway and lower layers of 

pavement shall be ± 25 mm. 

 
Surface Levels 

 
The levels of the Sub-base / base course as constructed, shall not vary from those calculated with 

reference to the longitudinal and cross-profile of the road shown on the drawings or as directed by 

the Engineer-in-Charge beyond the tolerances mentioned as below: 

 
(i) TOLERANCES IN SURFACE LEVELS OF WMM 

 
Sub-base 

(a) Flexible pavement ± 10 mm 

(b) Concrete pavement ± 06 mm 

Base course flexible pavement 

(a) Bituminous Base / Binder Course ± 06 mm 

(b) Granular 

(i) Machine laid ± 10 mm 

(ii) Manually laid ± 15 mm 

 
For checking compliance with the above requirement for sub-base / base courses, measurements 

of the surface levels shall be taken on a grid of points placed at 6.25 m longitudinally and 3.5m 

transversely. 

 
The longitudinal profile shall be checked with a 3 metre long straight edge / moving straight-edge 

as desired by the Engineer-in-Charge at the middle of each traffic lane along a line parallel to the 

centre line of the road. 
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7.15 KERB STONE (PRECAST) 

(a) Laying 

 
Trenches shall first be made along the edge of the wearing course of the road to receive the kerb 

stones of cement concrete of specified grade. The bed of the trenches shall be compacted manually 

with steel rammers to a firm and even surface and then the stones shall be set in cement mortar of 

specified proportion. 

 
The kerb stones with top 20 cm. wide shall be laid with their length running parallel to the road 

edge, true in line and gradient at a distance of 30 cm. from the road edge to allow for the channel 

and shall project about 12.5 cm. above the latter. The channel stones with top 30 cm. wide shall be 

laid in position in chamber with finished road surface and with sufficient slope towards the road 

gully chamber. The joints of kerb and channel stones shall be staggered and shall be not more than 

10 mm. Wherever specified all joints shall be filled with mortar 1:3 (1 cement : 3 coarse sand) and 

pointed with mortar 1:2 (1 cement: 2 fine sand) which shall be cured for 7 days. 

 
The necessary drainage openings of specified sizes shall be made through the kerb as per drawings 

or as directed by the Engineer-in-Charge for connecting to storm water drains. 

 
(b) Kerbs 

This work comprises the construction of concrete kerbs in situ, and installation of precast concret 

kerbs on foundation concrete laid on prepared subgrade, sub-base, base-course, asphalt or concret 

surface. Kerbs shall be provided at the locations to the lines, grades, and typical sections as pe 

approved Drawings or established by the Employer. 

(c) Materials 

Cement shall be ordinary Portland cement to IS: 269. 

Aggregates shall conform to the requirements of Specification - Materials. All aggregate shall be o 

a size appropriate to the sections and method of manufacture of the kerbs. The coarse aggregate to 

be used, when tested in accordance with IS: 2386 shall not exceed the following limits: 

• Aggregate crushing value 30% 

• Flakiness Index 35% 

The preparation and placing of concrete shall conform to the requirements of the Specification 

Section 2, Plain and Reinforced Concrete. Reinforcement, where used, shall comply with th 

Specification Section 2, Plain and Reinforced Concrete. 

(d) Equipment 

Equipment shall be of the number and type outlined in the Contractor’s Programme of Work a 

approved by the Employer. 
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(e) In-situ Kerbs 

 
Concrete Class 

In situ kerbs shall be constructed of concrete OPC 25/20. Expansion, contraction andconstruction 

joints for kerbs Joints shall be constructed at the intervals and places as approved by the Employer 

All jointsshall be of the type and materials and conform to the approved dimensions of the kerb 

When constructed in connection with or abutting concrete pavement, the method ofconstructing th 

joints in kerbs shall conform to the requirements for joints in the pavement. 

When constructed separately from concrete pavement, or in connection with flexible base or surfac 

courses, contraction joints in kerbs may be constructed by sawing through the kerb to a depth of no 

less than 32 mm below the surface of the gutter. Alternatively contraction joints may be formed b 

inserting an approved removable metal template in thefresh concrete, or by other methods approved 

by the Employer. 

Sealing of the joints will not be required unless the kerb and is constructed in connection with o 

abutting concrete pavement. 

(f) Precast Kerbs 

Precast concrete kerbs shall comply with IS: 5758 and be manufactured by hydraulic pressing.Form 

for precast kerb shall be constructed so that the kerb sections will conform to the approved shap 

and dimensions. 

 

(g) Construction Requirements Subgrade 

Soil below subgrade level to a depth of 200 mm in cut shall be scarified, broken up, adjustedto 

optimum moisture content and re-compacted to the required density. If Quality Control tests show 

the required compaction cannot be achieved, the layer shall be replaced with suitable excavated 

material. 

Subgrade in cut shall have a minimum CBR value as per requirement of relevant IS Codes. 

When the subgrade is formed on ramps, it shall be to the full width of the top of the ramps.Materia 

placed in the top 300 mm of ramps, shall exclude particle sizes greater than 75 mmand shall have 

minimum subgrade CBR value as per requirement of relevant IS Codes. 

The width to be excavated shall be 300 mm each side of the outside edges of the kerb or gutter. Th 

subgrade shall be of uniform density as approved by the Employer. Rock, shale, or soft and yielding 

material shall be excavated 15 mm below subgrade elevation and replaced with suitable backfil 

material. The backfill material shall be compacted to meet the compaction requirements of thi 

specification. All subgrade shall be rolled or compacted to provide a smooth surface and shall be 

approved by the Employer before placing concrete. 

(h) Concrete 
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Concrete kerb foundation and backing concrete shall be OPC 15/20. The composition, consistency 

proportioning, batching, mixing and curing of concrete shall conform to the requirements of Sectio 

2. 

The area to be covered with the kerb shall, immediately after finishing, be cleaned of all laitance and 

roughened. The concrete shall be placed and compacted and then shaped witha steel tool conforming 

to the section. The Concrete shall be compacted with an approved internal vibrator or by hand 

spudding and tamping. The surface shall be shaped by use of a steel tool to produce the section. Th 

edges shall be rounded by the use of wood moulding or by the use of an edger to form the required 

radius. 

(i) Reinforcement 

Reinforcement, if required shall be held in the position by clips, bar chairs, or other approveddevices 

(j) Precast kerbs 

Precast kerb sections shall not be moved (except as required for the removal of forms) or placed unti 

the concrete has attained 75% of the design 28 day strength. 

Precast kerb sections shall be set in a sand-cement grout on the concrete kerb foundation. They shal 

be butted up close together without mortared joints unless otherwise mentionedor instructed by th 

Employer. 

Grouted joints, where indicated, shall consist of the one part Portland cement and three parts of fin 

aggregate, and one-fifth part of hydrated lime with sufficient water to produce a plastic mix a 

approved by the Employer. Grouted joints shall be cured by an approved method for a minimum 

period of four days. 

Where kerbs are laid with concrete pavement, joints shall be provided in the kerb, foundation and 

backing in the same locations as in the pavement, and constructed and sealed to similar details usin 

the same materials. 

For curves of 12 m radius or less, precast kerbs or appropriate radius or length shall be used.Kerb 

units shall not deviate from line and level by more than 3 mm in 3 m. Standard precastconcret 

quadrant units shall be used where appropriate. 

Finishes 

a) In situ kerbs : surface shall be uniform and smooth finish 

b) Precast kerb: surface shall be finished to a true and even. Surfaces concealed in the form 

will require no finishing. All voids and honeycombed areas shall be repaired with 

sand-cement grout. 

Curing 

Kerbs shall be cured in accordance with the provisions for Section 3.2, Plain and reinforcedconcrete. 

Backfill 
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The area adjacent to kerbs shall be backfilled with approved material to the top edges of thekerbs 

The backfill shall be placed and compacted to a density equal to or greater than the adjacen 

undisturbed natural ground. 

Removal of Surplus Earth 

 
Surplus earth and soil from excavation shall be removed from construction area to the area 

demarcated by the Employer. 

7.16 Storm Water Drainage 

 
General 

The intent is to drain the storm water of entire terminal area without any undue pooling andfinall 
water to be let into the river. 

Scope 

Storm drainage consists of furnishing transportation, labour, equipment and materials to construc 

storm drainage system in accordance with Contractor own Design and Drawings complying India 

standards. The work includes construction and installation of the following: 

a) Masonry work drain system shall be built at site as per site requirements. 

b) Masonry work with drain pre-cast cover drain as well as box drains for collection an 

conveyance of storm water. 

c) Storm drains outlets into river including flap gates and related features. 

Earthwork 

General 

This section of the specifications includes requirements for accomplishing all earthworksincluding 

filling, anti-termite treatment, riprap and yard grading for this Contract. 

Nature of the Ground 

The Contractor shall judge for himself the nature of the ground and shall be fully responsiblefo 

ascertaining all necessary information concerning permanent water table period of rainfall, floodin 

of the site and all matters affecting the excavation & foundation work. 

Earthwork Method 

The Contractor shall not undertake any earthwork; including the operation of any borrow area o 

quarry, without having obtained the EMPLOYER’S prior approval to the methods which he propose 

to employ. He shall not thereafter modify such methods without the consent of the Employer. 

Correct Widths and Depths of Excavations 

In the event of excavation being made larger than the sizes shown on the drawings, the Contracto 

shall fill in the excavated void to the correct profile with mass concrete as described unde 
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specification for ‘Plain and Reinforced Concrete’ or other approved compacted material at his ow 

expense. 

Method of Excavation 

Excavation may be carried out by machine or any other method approved by the Employer. In soil 

excavations shall be taken to within 150 mm of the formation or foundation level andall subsequen 

excavation in any section must be carried out by hand not more than 24 hours before th 

commencement of construction in that section unless agreed otherwise by the Employer. 

As soon as possible after inspection by the Employer, the bottom level of the excavation shall b 

sealed with blinding if specified and the required construction shall commence. No excavation fo 

foundations shall be filled in or covered with concrete until the Contractor has notified the Employe 

that it is ready for inspection and has received sanction to proceedwith the works. The Contracto 

shall give a minimum of 24 hours’ notice of any inspection. 

Filling & Backfilling Generally 

During compaction the backfill shall have uniform moisture content within 2% of the optimum fo 

the compaction plant employed oras may be directed by the Employer after tests. Where necessar 

the Contractor shall adjustthe moisture content of the backfill material either by drying out or by 

adding water. After such drying out or adding of water, the backfill shall be thoroughly mixed unti 

the moisturecontent is uniform. Should the material being placed as filling or as backfilling whil 

acceptable at the time of selection, become unacceptable to the Employer due to exposureto weathe 

conditions or due to flooding or have become puddled, soft or segregated duringthe process of th 

works, the Contractor shall at his own expense remove such damaged, softened or segregated 

material and replace it with fresh approved material. 

When placing the filling or backfilling the Contractor shall make due allowance for any settlemen 

that may occur before the end of the Period of Maintenance remove any excessmaterial or make u 

any deficiency of backfilling to the specified levels. 

 
Bio Digester: 

 
Installation of bio digestor tank to meet the criteria specified in the bill of quantities. Detailed design 

and drawings shall be submitted for approval from EIC before construction as per the technical 

specification attached. 

Bio digester Septic Tanks 

 
A bio digester tank can be defined as biological waste treatment and management system, where living 

microorganisms are used to degrade solid and liquid waste and convert it into useful by-products like 

carbon dioxide, methane and water. Subsequently, the treated effluent can be used for different 

purposes. 
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Bio digester tanks are used in bio-toilets and Normal Toilets. Human excreta or faecal waste is treated 

differently. The decomposition of waste in a bio digester septic tank is carried out by a high-grade 

bacteria known as Anaerobic Microbial Inoculum (AMI) with high bio-degradation efficiency. This 

process is carried out in the absence of air, and thus it is known as an anaerobic form of waste treatment. 

 
Working 

 
A bio digester tank consists of three chambers. In the first chamber, the microbial consortium feeds on 

the organic waste and start the decomposition process as soon as the human excreta or faecal matter 

coming from the toilet outlet reaches the chamber. Also, the solid and liquid waste is separated in the 

chamber. Once the first chamber is filled, the water overflows and reaches the second chamber, where 

further treatment is done, removing close to 90% of waste. In the final chamber, the effluent is estimated 

to be 98% clean and free of pathogens and harmless by-products, which can be safely used for 

irrigation. 

The outlet pipe for carrying the effluent is placed on the other side. The anaerobic bacterial inoculum 

is then injected into the bio septic tank. Sewage enters the bio septic tank through the inlet pipe; it then 

passes over the consortium of anaerobic bacteria which break it down into gas and effluent. 

 
Precautions 

 
Do not feed the bacterial culture directly to the digester. 

Feed the bacterial cultures through toilets basin. 

First feed all the bacterial culture mix -I through toilet basin and wait for 12 hrs. 

Then feed all the bacterial culture mix - II through toilet basin and wait for another 12 hrs. 

Finally feed all the bacterial culture mix – III and leave it incubation for 24 hrs. 

Start using the toilet after flushing fresh water. 

10 % of Harpic i.e., 100g of Harpic in 900 ml water (or) 10 % Domex i.e., 100g of Domex in 900 ml 

water are cleaning agents used for toilets and do not use other cleaning agents. 

 
LIST OF APPROVED MAKE 

 
 

1. Cement Ultra Tech, Zuari, Ramco, ACC, India Cements, 

Dalmia, Ambuja, J.P. Rewa, Vikram, Shri 

Cement, Birla Jute and Cement Corporation of 

India, JSW Cement, Penna cement etc. or any 
other approved brand 

2. Steel (TMT) Tata, Vizag, SAIL, TISCO, IISCO, RINL , Jindal 

Steel and Power Ltd, JSW Steel Ltd or equivalent 

as approved 

3. Structural Steel -MS 

Tubular and Built up 

sections. 

Tata, Vizag, SAIL, Jindal Steel & Power Ltd, 

Appollo tubes or equivalent as approved 

http://organicabiotech.com/bio-solutions-bioremediation-sanitation-waste-management/portable-toilet/
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 4. Welding rode ESAB, Advani, Best Arc, Solar or equivalent as  

  approved 

 5. Ceramic Tiles Kajaria, Regency, Nitco, RAK, Somany, Mirage 

  Ceramics Pvt. Ltd, Naveen, Orient Bell, Swastik 

  Ceracon Ltd. Asian Granito India Ltd, Johnson, 

  simpolo or equivalent as approved 

 6. Tile Adhesive /Epoxy Ardex Endura (India) Pvt. Ltd, MYK Laticrete, 

 Grout   Kerakoll India Pvt. Ltd, Eurobuild Construction 

    Chemicals & Coating , Bostik, MAPEI BASF, 

    Pidilite, Sunanda Speciality Coatings Pvt. Ltd, 

    Kunal Conchem Private Ltd. or equivalent as 

    approved 

 7. Concrete Paver blocks Basant Beton, Conwood, Automatic, Amcon, 

  Sirex, Planet green Outdoor Solutions Pvt Ltd or 

  equivalent as approved. 

 8. Water proofing compound / Fosroc, Sika, Pidilite, Structural Waterproofing 

 Coating /Membrane Co.Pvt. Ltd, BASF , Eurobuild Construction 

 waterproofing Chemicals & Coating, Bostik, MAPEI, CICO 

  Technologies Ltd., Sunanda Speciality Coatings 

  Pvt. Ltd, Kunal Conchem Private Ltd., ECMAS, 

  CHRYSO, MYK Schomburg ,Asian paints smart 

  care or equivalent as approved 

 9. Aerated cement sandwich Aerocon, RAMCO, Everest Industries or 

 wall/roof/floor equivalent as approved   

 10. Paint & Primer, Distemper ICI (Akzonobel), Berger, Asian, Jotun ,Indigo 

  ,Nerolac or equivalent as approved 

 11. Water Proof Cement paint Super Snowcem, Supercem or equivalent as 

  approved 

 12. Sealers ICI (Akzonobel), Berger, Asian, Euro Build. 

  Indigo ,Nerolac or equivalent as approved 

 13. Wall Putty Birla White, NCL, Altek, Berger, ICI, Asian or 

  equivalent as approved 

 14. Primer Altek, Berger, Asian, ICI , Jotun, Indigo ,Nerolac 

  or equivalent as approved 

 15. Epoxy Paint ICI (Akzonobel),Asian Paints, Berger, Jotun, 

  Indigo , Nerolac or equivalent as approved 

 16. Synthetic textured paint Spectrum, Renovo or equivalent as approved 

 17. Protective Paints AkzoNobel, Jotun India Private Limited, Berger 

  Paints India Limited, Asian Paints Ltd, Grand 

  Polycoats Co. (P) Ltd, Euro Build, Hempel Paints, 
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   CIPY Polyurethanes Pvt Ltd, MYK Schomburg  

or equivalent as approved. 

 18. PVC Water stopper Fosroc, Sika, Euro Build, BASF, Aarti Cables or 

  equivalent as approved. 

 19. Door hardwares Dorma, Ozone Overseas Pvt. Ltd., Dorset Kaba 

  Security Systems Pvt. Ltd., ASSA ABLOY India 

  Pvt. Ltd., Hafele, Godrej, Everite Agencies, 

  Dyna, Door king, Hettich India Pvt. Ltd or 

  equivalent as approved 

 20. Mortice locks, locks, latch Godrej, Dorset Kaba Security Systems Pvt. Ltd., 

  Magnum, Ozone Overseas Pvt. Ltd, Dorma. 

  ASSA ABLOY India   Pvt   or equivalent   as 

  approved 

 21. Galvalume Roofing sheet Tata Blue Scope, Interarch, LLOYD Insulations, 

  Adithya profiles, JSW or equivalent as approved 

 22. High pressure compact Greenlam, Merino, FunderMax India Pvt. Ltd, 

 laminate  Century, Yemag raised flooring, Alfa ICA India 

   Ltd, or equivalent as approved 

 23. Laminates Kitply, Formica, Greenlam, National, Century, 

  Decolam, Merino, Archid ply or equivalent as 

  approved 

 24. Plain float glass /lacquered Saint Gobain, Asahi, Pilkington ,Modiguard or 

 glass & Mirror equivalent as approved 

 25. Marine Plywood Century, Kitply, Anchor, Green Ply, Apple Ply, 

  Archid ply or equivalent as approved 

 26. Pre Laminated Ply Greenlam, Merino Industries Ltd, Kitply, 

  Archid ply, Century or equivalent as approved 

 27. Frosted Film Birla 3M, Lumar,   Garware, Ultra Mark or 

  equivalent as approved. 

 28. Veneers Century, Kitply, Anchor, Green ply, Kenwood , 

  Jacsons, Jac group, Archid ply or equivalent as 

  approved 

 29. Particle board Associate, Jacksons (Exterior grade), Jac group, 

  Century or equivalent as approved 

 30. Cement fibre board RAMCO ,Bison panel, PE,NCL, or equivalent 

 31. Adhesive Tape/Double sided 3 m,   Scotch   Tape,   Bow Tape, Norton or 

 tape/ Single sided equivalent as approved   

 multipurpose Adhesive    

 32. Silicon Sealant Dow corning, GE Silicon, Euro Build, CIPY 

  Polyurethanes Pvt Ltd, MYK Schomburg or 

  equivalent as approved 
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 33. Synthetic polyester triangu 

fiber 

Recron 3S or equivalent as approved  

 34. Epoxy chemical for 

anchoring grout 

HILTI India Pvt. Ltd, Fisher, Euro Build, Pidilite, 

Rawl plug or equivalent as approved 

 35. Chemical /Mechanical 

Anchor Fasteners 

HILTI, Fisher, MKT (Germany), Black and 

Decker India Ltd., MAPEI, SS Fasteners Pvt. Ltd 

, Rawl plug or equivalent as approved. 

 36. Polysulphide sealing compou Fosroc, Roffe, Krishna conchem, Fairmate, 

Eurobuild Construction Chemicals & Coating, 

or equivalent as approved 

 37. Plasticisers, Non shrink grou Fosroc, BASF,   Krishna   conchem,   Fairmate, 

Eurobuild Construction Chemicals & Coating, 

MYK Schomburg or equivalent as approved 

 38. Admixtures FOSROC, Polygon, STP, BASF, CERACHEM, 

Don Chemicals, Sika, Eurobuild Construction 

Chemicals & Coating, MAPEI, Bostik, MYK 

Schomburg, Sunanda Speciality Coatings Pvt. 

Ltd, Kunal Conchem Private Ltd., The Structural 

Waterproofing co. Pvt.Ltd. / CHRYSO     or 

equivalent as approved 

 39. High tensile Bolts /Screws Hilti, Fischer, Unbrako, TVS, Euro Build. Rawl 

plug or equivalent as approved 

 40. High Performance Glass / 

Clear Glass/Reflective 

glass 

Saint Gobain, ASAHI India Glass Ltd, Emirates 

Glass L.L.C or equivalent as approved 

 41. EPDM Gaskets Osaka Rubber Private Limited, AMEE Rubber 

Industries Pvt. Ltd or equivalent as approved 

 42. Glass Processing AIS Glass Solutions Ltd, Gold Plus Group, 

GSC Toughened Glass Pvt. Ltd., 

Sejal Architectural Glass Limited, Impact 

Safety Solutions Ltd, TPRS Enterprises Pvt. 

Ltd, FUSO Glass India Pvt. Ltd or equivalent 

as approved 

 43. Aluminum Structural 

Members 

Hindalco Industries Ltd, Jindal Aluminium Ltd, 

Indalco Alloys or equivalent as approved. 

 44. GI Section for Partitions & 

False Ceiling 

Saint Gobain – Gyproc or equivalent as approved. 

 45. Aluminium louvers: Hunterdouglas, Euro Build or equivalent as 

approved 

 46. Office Furnitures Naran Chirakkal Corporate Pvt.Ltd. – BOSQ, 

Godrej ,Wipro ,Featherlite, Monarch or 

equivalent as approved 
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 47. FRP Doors Highness, Real or equivalent as approved  

 48. Sanitaryware fixtures Cera/Hindware /Jaquar or approved equivalent 

 

8.  Technical Specification for Water Supply and Sanitary Works 

Domestic water supply through Gravity system for making water available at the residual 

pressure of 2 meter is required for sanitary and plumbing fixtures. Sewage and Sullage 

collection system is based on IS: 1742 and applicable standards for domestic drainage. 

The water requirement for the project is proposed to be based on the provisions of IS: 1172 

/ NBC and prevalent practice. The estimated requirement of water per day for the building 

is based on the number of users (approximately 50 users considered for design) and other 

services. 

Plumbing works includes providing concealed, exposed and external lines for the toilets 

for water supply, sanitary etc. including fixing, testing and commissioning. All Plumbing 

Fixtures and fittings shall be provided with all such accessories as are required to complete 

the item in working condition. 

Water Closet: Providing and fixing white vitreous china pedestal type water closet 

(European type W.C. pan) with seat and lid, with coupled ceramic cistern, including flush 

pipe, with manually controlled device (handle lever), conforming to IS : 7231, with all 

fittings and fixtures complete, including cutting and making good the walls and floors 

wherever required. 

Make -Cera/Hindware /Jaquar or approved equivalent. 

Wash Basin: Providing and fixing wash basin with pedestal, C.P. brass pillar taps, C.P. 

brass waste of standard pattern, including painting of fittings, cutting and making good the 

walls wherever required. 

Make-Cera/Hindware /Jaquar or approved equivalent. 

Handicapped Toilet Set: Providing and fixing sanitary fixtures for handicapped toilet 

including one wash basin, one number pillar cock & all other related fittings like CP brass 

bottle trap, brass angle valve, CP brass waste coupling, etc, one number EWC & Cistern 

complete with fittings & seat cover, one no. hinged rails, bars etc, designed for people with 

special needs including cutting and making good the walls and floors wherever required. 

Make-Cera/Hindware /Jaquar or approved equivalent. 

Pipes: 

Concealed Pipe: Providing and fixing Chlorinated Polyvinyl Chloride (CPVC) pipes or 

Polyvinyl Chloride (PVC), for water supply or sanitary, including all fittings, including fixing 

the pipe with clamps at required spacing. This includes jointing of pipes & fittings with one 

step solvent cement and testing of joints complete as per direction of Engineer-in-Charge. 

Make: Astral/Ajay/Ashirvad/Finolex or approved equivalent. 
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Exposed Pipe: Providing and fixing Chlorinated Polyvinyl Chloride (CPVC) pipes or 

Polyvinyl Chloride (PVC), for water supply or sanitary, including all fittings, including fixing 

the pipe with clamps at required spacing. This includes jointing of pipes & fittings with one 

step solvent cement and the cost of cutting chases and making good the same including testing 

of joints complete as per direction of Engineer-in-Charge. 

Make: Astral/Ajay/Ashirvad/Finolex or approved equivalent. 

External Pipe: Providing and fixing Chlorinated Polyvinyl Chloride (CPVC) pipes or 

Polyvinyl Chloride (PVC), for water supply or sanitary including all fittings This includes 

jointing of pipes & fittings with one step solvent cement, trenching, refilling & testing of 

joints complete as per direction of Engineer-in-Charge. 

Make: Astral/Ajay/Ashirvad/Finolex or approved equivalent. 

All fixtures and pipes shall be tested as per standards/manufactures specification after 

installation. 

Toilet Block consists of: 

Gents Toilet including one no water closet and one number wash basin with all required 

accessories and fittings. 

Ladies Toilet including one no water closet and one number wash basin with all required 

accessories and fittings. 

Handicapped Toilet including one no water closet and one number wash basin with all required 

accessories and fittings 

9. Technical Specifications – Electrical works 

9.1LT Panel boards and accessories 

 
The switch boards are to be manufactured / assembled as per the latest BIS/IEC 

specifications IP42 classification for indoor duty, IP54 classification for outdoor 

duty, including special requirements and the detailed specifications mentioned. The 

panel shall be floor mounted, free standing type, suitable for indoor installation in 

dust, vermin proof construction and extensible type. The design shall include all 

provisions for safety of operation and maintenance personnel. The general 

construction shall conform to IS/IEC 61439 for factory assembled switch board. 

 
9.2 Cables and Cabling 

 
The scope under this section covers the following: 

a) Power cables 

b) Control cables 

c) Armouring and Serving 
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All multicore cables liable for mechanical damage shall be armoured. 

 
The armouring for cables above 16 sqmm shall be galvanized steel strips and 16sqmm & 

below shall be with galvanized steel round wire 

 
Power cables (LV) 1.1kV grade XLPE insulated cable 

 
Power cables for use on 415/230 V system shall be of 1100 volt grade, Aluminium conductor, 

XLPE insulated, PVC sheathed, armoured and overall PVC sheathed cable, strictly as per 

relevant IS specification. Unarmoured cable to be used only if specifically mentioned in 

schedule of requirements. Bi-metallic plate washers should be provided where ever cables, lugs, 

and switch terminals are of different materials. Cables and cable lugs should be of same material 

where ever possible and Core identification shall be by colour coding. 

 
Control Cables 

 
Control cables for use on 415 V system shall be 1100 volts grade, copper conductor, 

PVC/XLPE insulated, PVC sheathed, round wire armoured and overall PVC sheathed, strictly 

as per IS : 1554 (Part I) – 1976 and IS 7098 part 1. Unarmoured cables to be used only if 

specifically mentioned in schedule of quantities. Control cable carrying current should be black 

colour and voltage circuit shall be of grey colour and shall be segregated and Core identification 

shall be by numerals. The size of these cables shall be as specified in schedule of requirements 

or as per erection drawing. No cable of size less than 1.5 sq.mm. shall be used and 2.50 sq mm 

cable shall be used for CT connection. 

 
Cable Glands 

Cable glands shall be of heavy duty compression type of brass, chrome plated. 

Cable Connectors 

Cable connectors, lugs/sockets, shall be of copper/aluminium alloy, suitably tinned, solderless, 

crimping type. 

 
Cables Tags: 

 
Cable tags shall be made out of 2mm thick aluminum sheets/PVC, each tag 1-1/2 inch in dia 

with one hole of 2.5mm dia, 6mm below the periphery. Cable designations are to be punched 

with letter/number punches and the tags are to be tied inside the panels beyond the glanding as 

well as below the glands at cable entries. Trays tags are to be tied at all bends 

 
G.I. Pipes for Cables 
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For laying of cables under floor, ground etc. G.I. class ‘B’ pipes shall be used. MS. Conduits is 

not acceptable for this purpose. All accessories of pipes shall be threaded types. Size of pipe 

shall depend upon the overall outer diameter of cable to be drawn through pipe. 

 
9.3 EARTHING AND SAFETY EQUIPMENTS 

All cladding or steel work should be bonded to the earthing system, as should all structural 

steel work. A main earth bar should be provided, so disposed as to allow of the shortest 

subsidiary connections to all major equipment, such as Metering board, Distribution board, 

Solar panels, Street light etc. All earth connections shall be visible for inspection 

 

Electrode materials and dimensions 

 

a) The materials and minimum sizes of earth electrodes shall be as per fault level calculation. 

c) When more than one electrode is to be installed the distance between the pipe/rod electrode 

shall be 5m and that between plates shall be 8m. 

d) The strip or conductor electrode shall be buried in trench not less than 0.5m deep. 

e) If the conditions necessitate the use of more than one strip or conductor electrode, they shall 

be laid as widely distributed as possible, in a single straight trench where feasible, or preferably 

in a number of trenches radiating from one point or as directed by the Engineer-in-Charge. 

f) All joints in copper conductor should be tinned properly. 

 

9.4 SOLAR PANEL 

A Grid Tied Solar ground mount Photo Voltaic (SPV) power plant consists of SPV array, 

Module Mounting Structure, Power Conditioning Unit (PCU) consisting of Maximum Power 

Point Tracker (MPPT), Inverter, and Controls & Protections, interconnect cables and switches. 

PV Array is mounted on a suitable structure. Grid tied SPV system is without battery and should 

be designed with necessary features to supplement the grid power during day time. Components 

and parts used in the SPV power plants including the PV modules, metallic structures, cables, 

junction box, switches, PCUs etc., should conform to the BIS or IEC or international 

specifications, wherever such specifications are available and applicable. 

 

Solar PV system shall consist of following equipments/components. 

 

(a) Solar PV system consisting of required number of crystalline PV modules. 

(b) Grid interactive Power Conditioning Unit with Remote Monitoring System 

(c) Mounting structures 

(d) Junction Boxes. 

(e) Earthing and lightning protections. 

(f) IR/UV protected PVC Cables, pipes and accessories 
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WIRING AND ACCESSORIES 

This chapter covers the detailed requirements of wiring work in conduit system, casing and 

caping, trunking system etc. 

 

Conduiting 

 

All non- metallic conduit pipe and accessories shall be of suitable material complying with IS 

9537 Part 3: 1983 and IS:3419-1989 ,IS: 9537(Part5)2000. 

 
General requirements: 

 

a. All rigid conduit pipes shall be ISI marked 

b. No conduit less than 20 mm in diameter shall be used. 

c. Flexible conduits will only be permitted for interconnections between ceiling rose/junction 

box to light fixtures, conduit terminations in wall and interconnection between switchgear, 

DB's. 

d. The conduit wiring system shall be complete in all respects, including their accessories. 

 

WIRING 

Wires shall be Flame Retardant Low Smoke Halogen (FRLSH/ FRLS), PVC insulated bright 

annealed electrolytic grade (99.9% pure) copper stranded for uniformity of resistance, 

dimension and flexibility and suitable upto 660V grade wires for single phase circuits and 

1100 V grade for 3 phase circuits as per IS 694:2010 amended upto date. 

 
Colour coded as below: 

 
Phase – R - Red 

Phase – Y - Yellow 

Phase – B - Blue 

Neutral - Black 

Earth – Green. 

 
WIRING IN CONDUIT 

The wiring in conduit shall comply the following: 

Wire sizes 

 
Copper conductor 

Light point / Sub main wiring 1.5 sq.mm 

Light Circuit Point 2.5 sq.mm 

Power points 4.0 sq.mm 
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Machinery As per Schedule of requirements jointing of wires is not permissible, however 

looping may be done from point (same circuit) or using a terminal strip in junction box where 

site condition warrants, prior permission from Engineer-in-Charge shall be obtained. 

 
9.5 M C B DISTRIBUTION BOARDS (MCB DBS) AND ACCESSORIES 

 
All SPN & TPN DBs shall be suitable for flush mounting with double door and to be 

provided with inbuilt additional compartment for looping of loose wires/adapter boxes for 

entry of armoured cables with IP 42/43 category of protection and conform to IS: 8623. 

 
Miniature Circuit Breakers (MCBs) 

 
All MCBs should conform to IS/IEC:60898-1(2002) and rated for 10Ka category of short 

circuit duty and tested for breaking capacity upto 10 Ka. C curve type for inductive loads 

and D curve type for UPS loads. MCBs shall be suitable for use in frequency range 50 Hz to 

60 Hz and shall accommodate AC/DC supply according to requirements The MCBs shall be 

of IP 20 degree of protection. The power loss per pole shall be in accordance with 

IS/IEC:60898-1(2002) and shall be furnished by the Manufacturer. 

 
Residual Current Circuit Breaker (RCCB) 

 
Residual Current Circuit Breakers shall be provided complete protection against Earth 

leakage faults. RCCB should conform to IS: 12640-2016, IEC 61008-1. The RCCB shall 

have threshold sensitivities (non-user adjustable) of 30Ma, 100 Ma & 300 Ma with inbuilt 

time delay of 200 ms for discrimination with downstream RCCB. The short circuit withstand 

capacity of the RCCB shall not be less than 6 Ka. It shall be operationally independent of 

line voltage. 

 
9.6 LIGHT FIXTURES AND FANS 

 
The scope of work includes design, development and supply of LED light fittings complete 

with all accessories including all mounting arrangement for recessed/surface type 

arrangements. The luminaire shall be suitable for rugged service under the operational and 

environmental conditions encountered during service. 

 
(a) All the luminaire shall be finalized based on the performance feedback. The detailed 

calculation for lux with uniform distribution including the lux distribution curve /graph 

distribution shall be submitted in support of the dimensions selected and variation thereof. 

(b) Suitable reflector / lenses may also be provided to increase the illumination uniformity 

and distribution. 
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(c) Design of the thermal management shall be done in such a way that it shall not affect the 

properties of the diffuser. 

(d) Supplier will be solely responsible for the performance of the luminaires after installation 

and shall also ensure the specified and uniform illumination and comfort level on the work 

plane. 

9.7 SOLAR STREET LIGHT 

 
The scope of the work comprises the Supply Loading Transportation, Unloading, Testing 

and Handing over of LED Street Lights. Solar LED Street Lighting with luminaire of IP66 

protected pressure die cast aluminium housing body with optimal heat sink with designed 

wattage with system lumens greater than 7000 .The Light fitting shall be with all required 

accessories suitable for mounting in OD pole arm surface mounting on octagonal pole. 

Solar PV module shall be of 200Wp DC rating along with appropriate battery capacity and 

suitable charge controller, cables and accessories as required complete. 

9.8 STREET LIGHTING POLE 

 
These general requirements apply to octagonal poles manufactured according to following 

standards: 

Mast sections: BS EN 10025 & IS 2062 

For flanges, base plate & foundation bolts: IS 2062 

Hot dip galvanization: IS 4759 & IS 2629 or BS EN ISO 1461 

Basic wind speed: IS 875 

 
9.9 List of Approved Makes of Equipment and Materials 

Sl. 

No. 
Item Make of Materials/Equipment 

1. Push Buttons Schneider, Siemens, L&T, BCH, C&S, Teknic 

2. 
Indicating lamps (LED 

type) 

Teknic, Schneider, Siemens, L&T, BCH, C&S 

3. 
Indicating meters 

(Analogue) 

AE, MECO, L&T, Rishab 

4. meter L&T, Schnieder, Secure 

5. 1.1 kV grade XLPE 

insulated PVC sheathed 

Al./ Cu. Cable 

KEI, Polycab, Havells, Gloster, Finolex, 

Torrent 

6. 
660/1100 volt grade 

stranded unsheathed wire 

with copper conductor 

Finolex, RR Kabel, Lapp Kabel, Polycab, V- 

guard 
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 7. Cable glands, lugs, End Lapp Kabel, Gripwel, HMI, Denson,  

 termination kits Multipressings, Yamuna Gasses, Dowels 

8. Thermoplastic Junction Clipsal, Hensel, OBO, Spelsberg 

 Box and enclosures  

9. Anchor Fastener Hilti, Fischer 

10. LT Termination Raychem, 3M 

11. Modular type switches, Honeywell (Blenze), Wipro-North West 

 sockets, bell push, fan (Nowa) , Legrand (Myrius), Kolors 

 regulator etc-Medium (krest),Crabtree (Athena)  

 range   

12. Metalclad plug/socket. Legrand, Schneider, L&T 

13. Thermoplastic receptacles Mennekes, Hensel Walther, Schneider, Scame 

14. MCB, RCCB Legrand, Siemens, Hager, Schnedier, L&T, 

  ABB 

15. MCB Distribution Boards Legrand, Siemens, Hager, Schneider, L&T, 

  ABB 

16. Ceiling fans/Wall fans Usha, Crompton, Orient,,Khaitan 

17. Exhaust fans Almonard,Crompton, Khaitan 

18. PVC Conduit and Precision , Clipsal, Lappkabel, Balco, Konseal, 

 accessories/ casing and Polycab 

 capping   

19. Ceiling Rose Anchor, GM 

20. GI conduit/M S Conduit Any ISI marked. 

21. LED Light Fixtures. Philips, Wipro, Crompton Greaves, Trilux, 

  XAL, LT, Zumtobel, Osram, Duralamp 

  Targetti. 

22. External Light K-lite, Crompton, Philips, Wipro, Keselec, LT, 

  Bajaj 

23. Pole K-lite, LT, Crompton, Bajaj, Unique Poles, 

  Keselec, Valmont, Utkarsh 

24. Surge Protective Devices OBO, Dehn, Furse, Phoenix Contact, Erico 
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10. Supply of 10W Solar Street light 

i. Foundation of Street light pole 

Earth work in excavation by mechanical means (Hydraulic Excavator)/manual means over 

areas (exceeding 30 cm in depth, 1.5 m in width as well as 10 sqm on plan) including 

getting out and disposal of excavated earth lead up to 50 m and lift up to 1.5 m, as directed 

by Engineer-in-Charge. All kind of soil 

ii. 1:4:8 (1 Cement : 4 coarse sand (zone-III) derived from natural sources : 8 graded stone 

aggregate 40 mm nominal size derived from natural sources) 

iii. Centering and shuttering including strutting, propping etc. and removal of form work for 

foundations, footings, bases for columns 

iv. Providing and laying in position specified grade of reinforced cement concrete, excluding 

the cost of centering, shuttering, finishing and reinforcement - All work up to plinth level 

1:2:4 (1 cement : 2 coarse sand (zone-III) derived from natural sources : 4 graded stone 

aggregate 20 mm nominal size derived from natural sources) 

Note: Relevant drawings are attached. 
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Environmental, Social, Health and Safety (ESHS) 

Metrics for Progress Reports 

Metrics for regular reporting: 
 

a. environmental incidents or non-compliances with contract requirements, including 

contamination, pollution or damage to ground or water supplies; 

b. health and safety incidents, accidents, injuries and all fatalities that require treatment; 

c. interactions with regulators: identify agency, dates, subjects, outcomes (report the 

negative if none); 

d. status of all permits and agreements: 

i. work permits: number required, number received, actions taken for those not 

received; 

ii. status of permits and consents: 

- List areas/facilities with permits required (, asphalt & batch plants), dates of 

application, dates issued (actions to follow up if not issued), dates submitted to 

resident Engineer (or equivalent), status of area (waiting for permits, working, 

abandoned without reclamation, decommissioning plan being implemented, etc.); 

- list areas with landowner agreements required (borrow and spoil areas, camp 

sites), dates of agreements, dates submitted to resident Engineer (or equivalent); 

- identify major activities undertaken in each area in the reporting period  and 

highlights of environmental and social protection (land clearing, boundary 

marking, topsoil salvage, traffic management, decommissioning planning, 

decommissioning implementation); 

- For quarries: status of relocation and compensation (completed, or details of 

activities and current status in the reporting period). 

e. health and safety supervision: 

i. safety officer: number days worked, number of full inspections & partial inspections, 

reports to construction/project management; 

ii. number of workers, work hours, metric of PPE use (percentage of workers with full 

personal protection equipment (PPE), partial, etc.), worker violations observed (by 

type of violation, PPE or otherwise), warnings given, repeat warnings given, follow- 

up actions taken (if any); 

f. worker accommodations: 

i. number of expats housed in accommodations, number of locals; 

ii. date of last inspection, and highlights of inspection including status of 

accommodations’ compliance with national and local law and good practice, 

including sanitation, space, etc.; 

iii. actions taken to recommend/require improved conditions, or to improve conditions. 
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g. HIV/AIDS: provider of health services, information and/or training, location of clinic, 

number of non-safety disease or illness treatments and diagnoses (no names to be 

provided); 

h. gender (for expats and locals separately): number of female workers, percentage of 

workforce, gender issues raised and dealt with (cross-reference grievances or other 

sections as needed); 

i. training: 

i. number of new workers, number receiving induction training, dates of induction 

training; 

ii. number and dates of toolbox talks, number of workers receiving Occupational 

Health and Safety (OHS), environmental and social training; 

iii. number and dates of HIV/AIDS sensitization and/or training, no. workers receiving 

training (this reporting period and in the past); same questions for gender 

sensitization, flag person training. 

iv. number and date of GBV /SEA sensitization and/or training, number of workers 

receiving training on code of conduct (in the reporting period and in the past), etc. 

j. environmental and social supervision: 

i. environmentalist: days worked, areas inspected and numbers of inspections of each 

(road section, work camp, accommodations, quarries, borrow areas, spoil areas, 

swamps, forest crossings, etc.), highlights of activities/findings (including violations 

of environmental and/or social best practices, actions taken), reports to environmental 

and/or social specialist/construction/site management; 

ii. sociologist: days worked, number of partial and full site inspections (by area: road 

section, work camp, accommodations, quarries, borrow areas, spoil areas, clinic, 

HIV/AIDS center, community centers, etc.), highlights of activities (including 

violations of environmental and/or social requirements observed, actions taken), 

reports to environmental and/or social specialist/construction/site management; and 

iii. community liaison person(s): days worked (hours community center open), number of 

people met, highlights of activities (issues raised, etc.), reports to environmental 

and/or social specialist /construction/site management. 

k. Grievances: list new grievances (e.g. allegations of GBV / SEA) received in the reporting 

period and unresolved past grievances by date received, complainant, how received, to 

whom referred to for action, resolution and date (if completed), data resolution reported 

to complainant, any required follow-up (Cross-reference other sections as needed): 

i. Worker grievances; 

ii. Community grievances 

l. Traffic and vehicles/equipment: 

i. traffic accidents involving project vehicles & equipment: provide date, location, 

damage, cause, follow-up; 
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ii. accidents involving non-project vehicles or property (also reported under immediate 

metrics): provide date, location, damage, cause, follow-up; 

iii. overall condition of vehicles/equipment (subjective judgment by environmentalist); 

non-routine repairs and maintenance needed to improve safety and/or environmental 

performance (to control smoke, etc.). 

m. Environmental mitigations and issues (what has been done): 

i. dust: number of working bowsers, number of waterings/day, number of complaints, 

warnings given by environmentalist, actions taken to resolve; highlights of quarry 

dust control (covers, sprays, operational status); % of rock/spoil lorries with covers, 

actions taken for uncovered vehicles; 

ii. erosion control: controls implemented by location, status of water crossings, 

environmentalist inspections and results, actions taken to resolve issues, emergency 

repairs needed to control erosion/sedimentation; 

iii. quarries, borrow areas, spoil areas, asphalt plants, batch plants: identify major 

activities undertaken in the reporting period at each, and highlights of environmental 

and social protection: land clearing, boundary marking, topsoil salvage, traffic 

management, decommissioning planning, decommissioning implementation; 

iv. blasting: number of blasts (and locations), status of implementation of blasting plan 

(including notices, evacuations, etc.), incidents of off-site damage or complaints 

(cross-reference other sections as needed); 

v. spill clean-ups, if any: material spilled, location, amount, actions taken, material 

disposal (report all spills that result in water or soil contamination; 

vi. waste management: types and quantities generated and managed, including amount 

taken offsite (and by whom) or reused/recycled/disposed on-site; 

vii. details of tree plantings and other mitigations required undertaken in the reporting 

period; 

viii. details of water and swamp protection mitigations required undertaken in the 

reporting period. 

n. compliance: 

i. compliance status for conditions of all relevant consents/permits, for the Work, 

including quarries, etc.): statement of compliance or listing of issues and actions taken 

(or to be taken) to reach compliance; 

ii. compliance status of ESMP/C-ESMP/ESIP requirements: statement of compliance or 

listing of issues and actions taken (or to be taken) to reach compliance 

iii. compliance status of GBV/SEA prevention and response action plan: statement of 

compliance or listing of issues and actions taken (or to be taken) to reach compliance 

iv. compliance status of Health and Safety Management Plan re: statement of compliance 

or listing of issues and actions taken (or to be taken) to reach compliance 
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v. Other unresolved issues from previous reporting periods related to environmental and 

social: continued violations, continued failure of equipment, continued lack of vehicle 

covers, spills not dealt with, continued compensation or blasting issues, etc. Cross- 

reference other sections as needed. 
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Special Conditions of Contract 

SCC 01 The documents forming the Contract shall be interpreted in the 
following order 

of priority: 

(a) Agreement, 

(b) Letter of Acceptance, 

(c) Particular Conditions of Contract, 

(d) General Conditions of Contract, including Appendices, 

(e) Specifications, 

(f) Drawings, 

(g) Environmental, Social, Health and Safety – ESHS (i) 

Management Strategies and Implementation Plans and (ii) Code of 

Conduct. 

(h) Contractor’s Bid & Priced Bill of Quantities, 
 

(i) Joint Venture Agreements (where applicable). 

SCC 02 Key Personnel & Equipment 

The Contractor shall employ the key personnel and deploy 

required equipment, to carry out the Works or other personnel and 

equipment approved by  the EIC. 

The EIC shall approve any proposed replacement of key personnel 

and equipment only if their relevant qualifications or characteristics 

are substantially equal to or better than those proposed in the Bid. 

The name/s of agreed each Key Personnel agreed by the Employer 
prior to Contract signature, Schedule of Key Personnel and equipment 
as proposed by the contractor during bidding stage & construction 
methodology shall be included. 

SCC 03 Code of Conduct (ESHS) 

“The reasons to remove a person include behavior which breaches 
the Code of Conduct (ESHS) (e.g. spreading communicable diseases, 
sexual harassment, gender based violence, illicit activity or crime).” 

SCC 04 a) The Performance Security and an Environmental, Social, Safety 
and Health (ESHS) Security shall be provided to the Employer no 
later than the date specified in the Letter of Acceptance and shall be 
issued in an amount specified in the SCC (for Article 7.1.1), and shall 
be issued by a Nationalized or Scheduled bank in India. The 
Performance Security and, if applicable, the ESHS Security, shall be 
valid until a date 28 days from the date of issue of the Certificate of 

Completion. 
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 b) The   Performance security & ESHS security shall be submitted 

in two separate Bank Guarantees in the Standard Form of Bank 

Guarantee of the Employer as detailed here under. 

(i) The Performance Security amount is 5.0 percent of the 

Contract Amount. 

(ii) Environmental, Social, Health and Safety (ESHS) Security 
amount is 1.5 Percent of Contract Amount. 

The standard forms of Performance Security and ESHS Security 
acceptable to the Employer shall be unconditional Bank Guarantees 
from Scheduled or Nationalized banks in India of the types as 
presented in Section X of the Bidding Document. 

SCC 05 “In addition to the progress report, the Contractor shall also provide 

a report on the Environmental, Social, Health and Safety (ESHS) 

metrics set out in Part 3. In addition to Part 3 reports, the Contractor 

shall also provide immediate notification to the EIC of incidents in the 

following categories. Full details of such incidents shall be provided 

to the E I C within t h e timeframe agreed with the EIC. 

(a) confirmed or likely violation of any law or international 
agreement; 

(b) any fatality or serious (lost time) injury; 

(c) significant adverse effects or damage to private property 

(e.g. vehicle accident, damage from fly rock, working beyond the 

boundary) 

(d) major pollution of drinking areas aquifer or damage or 

destruction of areas, endangered areas, (including protected areas) 

or species; or 

any allegation of sexual harassment or sexual   misbehavior, 
child abuse, defilement, or other violations involving children 

SCC 06 Strategies and Implementation Plans 

(i)The ESMP plan is attached as Annexure-A. The Contractor shall not 

commence any Works, including mobilization and/or pre-construction 

activities (e.g. limited clearance for haul roads, site accesses and work 

site establishment, geotechnical investigations or investigations to 

select ancillary features such as quarries and borrow pits), unless the 

EIC is satisfied that appropriate measures are in place to address 

environmental, social, health and safety risks and impacts. At a 

minimum, the Contractor shall apply the Management Strategies and 

Implementation Plans and Code of Conduct, submitted as part of the 

Bid and agreed as part of the Contract. The Contractor shall submit, 

on a continuing basis, for the EIC’s prior approval, such 

supplementary Management Strategies and Implementation Plans as 

are necessary to manage the ESHS risks and impacts of ongoing 
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 works. These Management Strategies and Implementation Plans 

collectively comprise the Contractor’s Environmental and Social 

Management Plan (C-ESMP) updated based on the ESMP plan 

attached as Annexure-A. The C-ESMP shall be approved prior to the 

commencement of construction activities (e.g. Excavation, earth 

works, quarrying or extraction of materials, concrete batching etc.). 

The approved C-ESMP/ ESMP shall be reviewed, periodically (but 

not less than every three (3) months), and updated in a timely manner, 

as required, by the Contractor to ensure that it contains measures 

appropriate to the Works activities to be undertaken. The updated C- 

ESMP shall be subject to prior approval by the EIC.” 

 
(ii)The Contractor shall be instructed through written site order for 

commencement of indivisible / item works or part of works. Such work 

or works shall be completed within 60 days from the date of placement 

of the written order. 

SCC 07 Additional Clause 

Progress Monitoring and supervision shall be undertaken by the EIC 

or his nominated representative/authorised representative or any third- 

party agency appointed by the Employer. The supervision and 

monitoring shall not relieve the contractor to perform his 

responsibilities under the Contract. The contractor shall submit regular 

progress reports at the intervals decided by the EIC or his nominated 

representative/authorised representative or any third-party agency 

appointed by the Employer. 

The progress of the work at each stage (as per the Bill of Quantities) 

shall be subject to the approval of the EIC whose decision as to the 

rate of progress at each stage shall be final and binding on the 

Contractor. The EIC reserves himself to the right to cancel the contract 

for unsatisfactory progress in the work at any stage 

SCC 08 
(c) The Contractor shall maintain one Inspection Register in duplicate 

for recording details of materials and to be produced by the Contractor 

or his agent whenever called upon to do so by the EIC or his 

representative during their inspection of the work. One copy of the 

register shall be retained in the office of EIC. 

(d) The Contractor shall intimate in writing the placement of materials 

/ arrangement after completion within 2 days to enable EIC for 

arranging for the inspection of the same. The EIC or his representative 

shall inspect immediately and file a certificate accordingly. 

SCC 09 
(d) The Contractor shall bear full responsibility for the intimation to 

the EIC forthwith of any accident and take all necessary action 

required under relevant Acts and Rules, Marine Rules etc. as the case 

may be. The Contractor shall also report such accidents to the 

Competent Authority wherever such reports are required under rules. 
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 The EIC or his representative must however, be informed immediately 

in the event of any marine accident. The Contractor should also bear 

full responsibility for all accident, damages or injury caused to any of 

the IWAI’s employee, cause of which is established as due to 

Contractor’s carelessness or negligence. 

SCC 10 “The Contractor shall also provide information of any ESHS risks 
and impacts of the Variation.” 

SCC 11 The Contractor shall also have to ensure that with the rise and fall of 

water level and with the changes of site condition i.e. erosion, de- 

siltation of the area, change the location / shift of the site and the 

Contractor shall have to change the location accordingly as per the 

directions of the EIC. 

 

The Contractor shall make his own arrangements for protecting the 

works / materials during the course of execution of the work. During 

the process of work, the Contractor shall provide such precautionary 

and protective works at his own cost to protect arrangements from the 

weather conditions and the Contractor shall be solely responsible for 

any damage, which may occur due to the Contractor not taking 

necessary protective steps. 

 
The Contractor shall forthwith dispatch, raise and remove any plant 
(floating or otherwise) belonging to him or any person employed by 
him which may be sunk in the course of execution and completion of 
the works or otherwise deal with the same as the EIC or his 
representative may direct, until the same shall be raised and removed, 
the Contractor shall display at night, search lights and do all such 
arrangements for the safe navigation nearby terminal area as may be 
required by the department. In the event of the Contractor not carrying 
out the obligations imposed by him under this clause, the EIC shall 
raise and remove the same (without prejudice to the right of the 
department to hold the contractor liable) and the Contractor shall pay 
to the department all costs incurred in connection herewith. 

SCC 12 The Service Provider / Contractor shall submit an undertaking that 
they shall pass on the input tax credit in GST, if availed by them, 
during the course of the contract or afterwards and shall compensate 
the Employer for any losses suffered on this account by the Employer. 

SCC 13 
(i)The Contractor shall submit Interim Milestone Stage Payment Bills 

on the actual work executed by the Contractor. The Contractor shall be 

paid as per the Milestone Stage Payment Bills submitted after 

verification & certification by the EIC. 

SCC 14 If the Contractor was, or is, failing to perform any ESHS obligations 
or work under the Contract, the value of this work or obligation, as 
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 determined by the EIC, may be withheld until the work or obligation 

has been performed, and/or the cost of rectification or replacement, 

as determined by the EIC, may be withheld until rectification or 

replacement has been completed. Failure to perform includes, but is 

not limited to the following: 

(i) failure to comply with any ESHS obligations or work 

described in the Works’ Requirements which may include: 

working outside site boundaries, excessive dust, failure to 

keep public roads in a safe usable condition, damage to 

offsite vegetation, pollution of water courses from oils or 

sedimentation, contamination of land e.g. from oils, human 

waste, damage to archeology or cultural heritage features, air 

pollution as a result of unauthorized and/or inefficient 

combustion; 

(ii) failure to regularly review ESMP/C-ESMP and/or update 

it in a timely manner to address emerging   ESHS   issues, 

or anticipated risks or impacts; 

(iii) failure to implement the ESMP/ C-ESMP; 

(iv) failing to have appropriate consents/permits prior to undertaking 

Works or related activities; 

(v) failure to submit ESHS report/s (as described in Part 3), or 

failure to submit such reports in a timely manner; 
(vi)  failure to implement remediation as instructed by  the 

Engineer-in-Charge within the specified timeframe (e.g. 
remediation addressing non-compliance/s). 

SCC 15 Quality Control 

The contractor shall prepare and submit for the EIC’s approval, not 

later than fifteen (15) days prior to the commencement of works, his 

detailed proposals for a quality control system for execution of works. 

The EIC’s written approval of the system shall be obtained prior to 

commencement of work and the system shall not be altered by the 

contractor without the written permission of the EIC. The quality 

control system shall clearly indicate, inter-alia: 

(a) Contractor's personnel responsible for quality control. 

(b) Method of monitoring and determining the type of material being 

used; 

(c) Method of determining whether the material is suitable for works; 

and 

(d) System for obtaining approval from the EIC or his representative 

for all the works being carried out. 
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SCC 16 
New Clause  
(Force 
Majeure) 

1. “Force Majeure” shall mean any event beyond the reasonable 
control of the Employer or of the Contractor, as the case may be, 
insofar as they directly affect the execution of the Services and Works 
included in this Contract and which is unavoidable notwithstanding the 
reasonable care of the party affected, and shall include, without 
limitation, the following: 
(a) war, hostilities or warlike operations (whether a state of war be 
declared or not), invasion, act of foreign enemy and civil war; 
(b) rebellion, revolution, insurrection, mutiny, usurpation of civil or 
military government, conspiracy, riot, civil commotion and terrorist 
acts; 
(c) confiscation, nationalization, mobilization, commandeering, 
requisition by or under the order of any government or de jure or de 
facto authority or ruler or any other act or failure to act of any local 
state or national government authority; 
(d) strike, sabotage, lockout, embargo, import restriction, port 
congestion, lack of usual means of public transportation and 
communication, industrial dispute, shipwreck, shortage or restriction 
of power supply, epidemics, quarantine and plague; 
(e) earthquake, landslide, volcanic activity, fire, flood or 
inundation, tidal wave, typhoon or cyclone, hurricane, storm, 
lightning, or other inclement weather condition, nuclear and pressure 
waves or other natural or physical disaster; 
(f) shortage of labor, materials or utilities where caused by 
circumstances that are themselves Force Majeure. 
2. If either party is prevented, hindered or delayed from or in 
performing any of its obligations under the Contract by an event of 
Force Majeure, then it shall notify the other in writing of the 
occurrence of such event and the circumstances thereof within fourteen 
(14) days after the occurrence of such event. 
3. The party who has given such notice shall be excused from the 
performance or punctual performance of its obligations under the 
Contract for so long as the relevant event of Force Majeure continues 
and to the extent that such party’s performance is prevented, hindered 
or delayed. The Time for Completion shall be extended in accordance 
with GC Clause 12. 
4. The party or parties affected by the event of Force Majeure shall 
use reasonable efforts to mitigate the effect thereof upon its or their 
performance of the Contract and to fulfill its or their obligations under 
the Contract, but without prejudice to either party’s right to terminate 
the Contract under GC Clause 12. 
5. No delay or nonperformance by either party hereto caused by 
the occurrence of any event of Force Majeure shall 
(a) constitute a default or breach of the Contract; 
give rise to any claim for damages or additional cost or expense 
occasioned thereby; 
if and to the extent that such delay or nonperformance is caused by the 
occurrence of an event of Force Majeure. 
6. If the performance of the Contract is substantially prevented, 
hindered or delayed for a single period of more than sixty (60) days or 
an aggregate period of more than one hundred and twenty (120) days 
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on account of one or more events of Force Majeure during the 
currency of the Contract, the parties will attempt to develop a mutually 
satisfactory solution, failing which either party may terminate the 
Contract by giving a notice to the other, but without prejudice to either 
party’s right to terminate the Contract under GC Clause 12. 
7. Notwithstanding GC Clause 12, Force Majeure shall not apply 
to any obligation of the Employer to make payments to the Contractor 
herein. 

SCC 17 
- New Clause 

(Variation/ 
Extra Items) 

Variations and Extra Items 
The works shall be executed by the second party (Contractor) in accordance 

with the approved drawings and specifications. No variation in cost is 

acceptable. However, if the Engineer-in-Charge issues instructions for 

execution of extra items, the following procedure shall be followed: 

 
a. The second party (Contractor) shall provide the Engineer-in-Charge with 

a bid/estimate for carrying out the extra items when requested to do so by 

the Engineer-in-Charge. The Engineer- in-Charge shall assess the bid, 

which shall be given within seven days of the request before the extra items 

are ordered. 

b. If the bid given by the second party is unreasonable, the Engineer-in-

Charge may order the extra items and make a change to the Contract 

Price which shall be based on Engineer-in-Charge ’s own forecast of the 

effects of the extra items on the Contractor’s costs. 

c. The second party shall not be entitled to additional payment for costs. 
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Appendix to Technical Part 

 

Form of Bid Security - Bank Guarantee 
[Guarantor letterhead or SWIFT identifier code] 

 
 

Bid Guarantee No… ............................ [insert guarantee reference number] 

Date… .................................... [insert date of issue of the guarantee] 

 

WHEREAS, [name of Bidder]3 (hereinafter called "the Bidder") has 

submitted his Bid dated  [date] or will submit his Bid for the 

construction of   [name of Contract] (hereinafter 

called "the Bid") under Request for Bids No……………………….[insert number] (hereinafter 

called “the RFB”) 

 

KNOW ALL PEOPLE by these presents that We [name of 

bank] of [name of country] having our registered office at 

    (hereinafter called "the Bank") are bound unto 

   [name of Employer] (hereinafter called "the Employer") in 

the sum of 4 for which payment well and truly to be made to the said 

Employer the Bank binds itself, his successors and assigns by these presents. 

 

SEALED with the Common Seal of the said Bank this day of 20       . 

 

THE CONDITIONS of this obligation are: 
 

(1) If after Bid opening the Bidder (a) withdraws his bid during the period of Bid 

validity specified in the Letters of Bid, or any extension thereto provided by the 

Bidder; or (b) does not accept the correction of the Bid Price pursuant to ITB 

11.1; 

or 

(2) If the Bidder having been notified of the acceptance of his Bid by the Employer 

during the period of Bid validity: 

(a) fails or refuses to execute the Form of Agreement in accordance with 

the Instructions to Bidders, if required; or 

(b) fails or refuses to furnish the Performance Security, in accordance with 

the Instruction to Bidders. 
 

we undertake to pay to the Employer up to the above amount upon receipt of his first written 

demand, without the Employer having to substantiate his demand, provided that in his demand the 

Employer will note that the amount claimed by him is due to him owing to the occurrence of one 

or any of the four conditions, specifying the occurred condition or conditions. 
 

 

3 Insert name of the Bidder, which in the case of a joint venture shall be (a) the name of the joint venture that 

submits the bid if the JV has been constituted into a legally enforceable JV, or (b) the names of all future members of 

the JV as named in the letter of intent to execute the JV Agreement submitted by the bidder alongwith its bid. 
4 The Guarantor should insert the amount of the guarantee in words and figures denominated in Indian Rupees. 

This figure should be the same as shown in Clause 5.5 of the Instructions to Bidders. 
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This Guarantee will remain in force up to and including the date 5 days 

after the deadline for submission of Bids as such deadline is stated in the Instructions to Bidders 

or as it may be extended by the Employer, notice of which extension(s) to the Bank is hereby 

waived. Any demand in respect of this guarantee should reach the Bank not later than the above 

date. 
 

DATE  SIGNATURE OF THE BANK    
 

WITNESS  SEAL    
 

 

[signature, name, and address] 

 
 

Note: All italicized text (including footnotes) is for use in preparing this form and shall be deleted 

from the final product. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5 45 days after the end of the validity period of the Bid. 
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PERFORMANCE SECURITY - BANK GUARANTEE 

[Guarantor letterhead or SWIFT identifier code] 

 

Performance Guarantee No… ............................ [insert guarantee reference number] 

Date… .................................... [insert date of issue of the guarantee] 
 

To:   [name of Employer] 

  [address of Employer] 

 

WHEREAS [name and address of Contractor] (hereinafter called 

"the Contractor") has undertaken, in pursuance of Contract No.           dated to execute 

  [name of Contract and brief description of Works] (hereinafter called "the 

Contract"); 

 

AND WHEREAS it has been stipulated by you in the said Contract that the Contractor shall furnish 

you with a Bank Guarantee by a recognized bank for the sum specified therein as security for compliance 

with his obligations in accordance with the Contract; 

 

AND WHEREAS we have agreed to give the Contractor such a Bank Guarantee; 

 

NOW THEREFORE we hereby affirm that we are the Guarantor and responsible to you, on behalf 

of the Contractor, up to a total of      6 [amount of guarantee] 

   [in words], such sum being payable in the types and proportions of 

currencies in which the Contract Price is payable, and we undertake to pay you, upon your first written 

demand and without cavil or argument, any sum or sums within the limits of    

[amount of guarantee]1 as aforesaid without your needing to prove or to show grounds or reasons for your 

demand for the sum specified therein. 

 

We hereby waive the necessity of your demanding the said debt from the Contractor before 

presenting us with the demand. 

 

We further agree that no change or addition to or other modification of the terms of the Contract or 

of the Works to be performed thereunder or of any of the Contract documents which may be made between 

you and the Contractor shall in any way release us from any liability under this guarantee, and we hereby 

waive notice of any such change, addition or modification. 

 

This guarantee shall be valid until ……. (i.e.) 28 days after the date of issue of the Certificate of 

Completion, and any demand for payment under it must be received by us at this office on or before 

that date. 

 

Signature and seal of the guarantor     

Name of Bank     

Address    
Date    

 

Note: All italicized text (including footnotes) is for use in preparing this form and shall be deleted 

from the final product 

 

6 An amount shall be inserted by the Guarantor, representing the percentage of the Contract Price specified in the 

Contract and denominated in Indian Rupees. 



143 

 

 

BANK GUARANTEE FOR ADVANCE PAYMENT 

[Guarantor letterhead or SWIFT identifier code] 

 

Advance Payment Guarantee No… ............................. [insert guarantee reference number] 

Date… .................................... [insert date of issue of the guarantee] 

 

To:   [name of Employer] 

  [address of Employer] 

  [name of Contract] 

 

Gentlemen: 
 

In accordance with the provisions of the Conditions of Contract, subclause 3.1 of the above- 

mentioned Contract, [name and address of Contractor] 

(hereinafter called "the Contractor") shall deposit with  [name of 

Employer] a bank guarantee to guarantee his proper and faithful performance under the said Clause 

of the Contract in an amount of    

  [in words]. 

[amount of guarantee] 7 

 

We, the [bank or financial institution], as instructed by the 

Contractor, agree unconditionally and irrevocably to guarantee as primary obligator and not as 

Surety merely, the payment to  [name of Employer] on his first demand 

without whatsoever right of objection on our part and without his first claim to the Contractor, in 

the amount not exceeding    

  [in words]. 

[amount of guarantee]1 

 

We further agree that no change or addition to or other modification of the terms of the 

Contract or of Works to be performed thereunder or of any of the Contract documents which may 

be made between [name of Employer] and the Contractor, shall in any 

way release us from any liability under this guarantee, and we hereby waive notice of any such 

change, addition or modification. 

 

This guarantee shall remain valid and in full effect from the date of the advance payment 

under the Contract until [name of Employer] receives full 

repayment of the same amount from the Contractor. Consequently any demand for payment under 

this guarantee must be received by us at this office on or before that date. 

 

Yours truly, 

Signature and seal:      

Name of Bank:     

Address:   

Date:     

Note: All italicized text (including footnotes) is for use in preparing this form and shall be deleted 

from the final product. 

 

7 An amount shall be inserted by the bank representing the amount of the Advance Payment, and denominated in 

Indian Rupees. 
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Retention Money Security 
Demand Guarantee 

[Guarantor letterhead or SWIFT identifier code] 
 

 

  [Bank’s name and address of issuing branch or office] 

 

Beneficiary: [Name and Address of Employer] 

 

Date:    
 

 

RETENTION MONEY GUARANTEE NO.:     
 

We have been informed that  [name of contractor] (hereinafter called “the 

Contractor”) has entered into Contract No.  [reference number of the 

contract] dated with you, for the execution of    

[name of contract and brief description of Works] (hereinafter called “the Contract”). 

 

Furthermore, we understand that, according to the conditions of the Contract, when the Taking- 

Over Certificate has been issued for the Works and the first half of the Retention Money has been 

certified for payment, payment of [insert the second half of the Retention Money] 

is to be made against a Retention Money guarantee. 

 

At the request of the contractor, we [name of Bank] hereby irrevocably 

undertake to pay you the sum or sums not exceeding in total an amount of 

  [amount in Rupees] ( ) [amount in words8] 

upon receipt by us of your first demand in writing accompanied by a written statement stating that 

the Contractor is in breach of its obligation under the Contract without cavil or argument. 

 

It is a condition for any claim and payment under this guarantee to be made that the payment of 

the second half of the Retention Money referred to above must have been received by the 

Contractor on its account number at _ [name and address of Bank]. 

 

This guarantee shall expire, at the latest, 21 days after the date when the Employer has received a 

copy of the Defects Liability Certificate issued by the Engineer-in-Charge . Consequently, any 

demand for payment under this guarantee must be received by us at this office on or before that 

date. 
 

 

[Signature(s) and seal of the guarantor] 

 

 
Note: All italicized text (including footnotes) is for use in preparing this form and shall be deleted 

from the final product. 
 

 

8 The Guarantor shall insert an amount representing the amount of the second half of the Retention Money. 
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Section C. World Bank Policy - Corrupt and 

Fraudulent Practices 
 

(Text in this Appendix shall not be modified) 

 
 

Guidelines for Procurement of Goods, Works, and Non-Consulting Services under IBRD 

Loans and IDA Credits & Grants by World Bank Borrowers, dated January 2011 Revised 

July 2014: 

“Fraud and Corruption: 

1.16 It is the Bank’s policy to require that Borrowers (including beneficiaries of Bank loans), bidders, 

suppliers, contractors and their agents (whether declared or not), sub-contractors, sub- 

consultants, service providers or suppliers, and any personnel thereof, observe the highest 

standard of ethics during the procurement and execution of Bank-financed contracts. 9 In 

pursuance of this policy, the Bank: 

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

(i) “corrupt practice” is the offering, giving, receiving, or soliciting, directly or indirectly, 

of anything of value to influence improperly the actions of another party;10; 

(ii) “fraudulent practice” is any act or omission, including a misrepresentation, that 

knowingly or recklessly misleads, or attempts to mislead, a party to obtain a 

financial or other benefit or to avoid an obligation;11 

(iii) “collusive practice” is an arrangement between two or more parties designed to 

achieve an improper purpose, including to influence improperly the actions of 

another party;12 

(iv) “coercive practice” is impairing or harming, or threatening to impair or harm, 

directly or indirectly, any party or the property of the party to influence 

improperly the actions of a party;13 

(v) “obstructive practice” is 
 

 
 

9In this context, any action to influence the procurement process or contract execution for undue advantage is 

improper. 
10 For the purpose of this sub-paragraph, “another party” refers to a public official acting in relation to the 

procurement process or contract execution. In this context, “public official” includes World Bank staff and 

employees of other organizations taking or reviewing procurement decisions. 
11 For the purpose of this sub-paragraph, “party” refers to a public official; the terms “benefit” and “obligation” 

relate to the procurement process or contract execution; and the “act or omission” is intended to influence the 

procurement process or contract execution. 
12 For the purpose of this sub-paragraph, “parties” refers to participants in the procurement process (including 

public officials) attempting either themselves, or through another person or entity not participating in the 

procurement or selection process, to simulate competition or to establish bid prices at artificial, non-competitive 

levels, or are privy to each other’s bid prices or other conditions. 
13 For the purpose of this sub-paragraph, “party” refers to a participant in the procurement process or contract 

execution. 



146 

 

 

(aa) deliberately destroying, falsifying, altering, or concealing of evidence 

material to the investigation or making false statements to investigators in 

order to materially impede a Bank investigation into allegations of a 

corrupt, fraudulent, coercive or collusive practice; and/or threatening, 

harassing or intimidating any party to prevent it from disclosing its 

knowledge of matters relevant to the investigation or from pursuing the 

investigation, or 

(bb) acts intended to materially impede the exercise of the Bank’s inspection 

and audit rights provided for under paragraph 1.16(e) below. 

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

or any of its personnel, or its agents, or its sub-consultants, sub-contractors, service 

providers, suppliers and/or their employees, has, directly or indirectly, engaged in 

corrupt, fraudulent, collusive, coercive, or obstructive practices in competing for the 

contract in question; 

(c) will declare misprocurement and cancel the portion of the loan allocated to a contract 

if it determines at any time that representatives of the Borrower or of a recipient of any 

part of the proceeds of the loan engaged in corrupt, fraudulent, collusive, coercive, or 

obstructive practices during the procurement or the implementation of the contract in 

question, without the Borrower having taken timely and appropriate action satisfactory 

to the Bank to address such practices when they occur, including by failing to inform 

the Bank in a timely manner at the time they knew of the practices; 

(d) will sanction a firm or individual, at any time, in accordance with the prevailing Bank’s 

sanctions procedures, 14 including by publicly declaring such firm or individual 

ineligible, either indefinitely or for a stated period of time: (i) to be awarded a Bank- 

financed contract; and (ii) to be a nominated15; 

(e) will require that a clause be included in bidding documents and in contracts financed 

by a Bank loan, requiring bidders, suppliers and contractors, and their sub-contractors, 

agents, personnel, consultants, service providers, or suppliers, to permit the Bank to 

inspect all accounts, records, and other documents relating to the submission of bids 

and contract performance, and to have them audited by auditors appointed by the 

Bank.” 
 

 

 

 

 

 

 
 

14 A firm or individual may be declared ineligible to be awarded a Bank financed contract upon: (i) completion 

of the Bank’s sanctions proceedings as per its sanctions procedures, including, inter alia, cross-debarment as agreed 

with other International Financial Institutions, including Multilateral Development Banks, and through the 

application the World Bank Group corporate administrative procurement sanctions procedures for fraud and 

corruption; and (ii) as a result of temporary suspension or early temporary suspension in connection with an ongoing 

sanctions proceeding. See footnote 14 and paragraph 8 of Appendix 1 of these Guidelines. 
15 A nominated sub-contractor, consultant, manufacturer or supplier, or service provider (different names are 

used depending on the particular bidding document) is one which has either been: (i) included by the bidder in its 

pre-qualification application or bid because it brings specific and critical experience and know-how that allow the 

bidder to meet the qualification requirements for the particular bid; or (ii) appointed by the Borrower. 
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SAMPLE PLAN FOR BIDDERS FOR PREPARATION OF MSIP TO MANAGE ESHS 

RISKS & ESHS CODE OF CONDUCT 

Management Strategies and Implementation Plan (MSIP) to manage the ESHS risks and ESHS Code of 

Conduct 

The policy goal, as a minimum, shall be to integrate environmental protection, 

occupational and community health and safety, gender, equality, child protection, 

vulnerable people (including those with disabilities), sexual harassment, gender-based 

violence (GBV), sexual exploitation and abuse (SEA), HIV/AIDS awareness and 

prevention in the planning processes, programs, and various activities involved in the 

execution of the Works. 

The Bidder shall accordingly submit a comprehensive and concise Management 

Strategies and Implementation Plan (MSIP) to manage the Environmental, Social 

(including sexual exploitation and abuse (SEA) and gender-based violence (GBV)), 

Health and Safety (ESHS) risks, and ESHS Code of Conduct. The plan shall describe 

the actions, materials, equipment, management processes etc. that will be implemented 

by the Contractor, and its subcontractors. 

The Plan shall include at the minimum (i) construction traffic management plan to 

ensure safety of local communities from construction traffic; (ii) water resource 

protection plan to prevent contamination of drinking water; (iii) boundary marking and 

protection strategy to prevent depositing on private land and offsite adverse impacts; 

(iv) gender based violence and sexual exploitation and abuse (GBV/SEA) prevention 

and response action plan; (v) program to address regulatory authority conditions 

attached to any permits or approvals for the project; (vi) mobilization strategy; (vii) 

worker’s camp management plan including the process for mitigating construction 

related impacts on local community etc. 

The Bidder shall document and submit the Code of Conduct that will apply to its 

employees and subcontractors, to mitigate ESHS risks and to ensure compliance with 

its Environmental, Social, Health and Safety (ESHS) obligations under the contract. In 

addition, the Bidder shall submit an outline of how this Code of Conduct will be 

implemented and availability of qualified and trained personnel to supervise and 

implement the action plan. This will include: how it will be introduced into conditions 

of employment/engagement, what training will be provided, how it will be monitored 

and how the Contractor proposes to deal with any breaches. 

 

 

 

 
[Note: (i) delete where ESHS risks are not significant; and (ii) if used, modify to suit the specific 

requirements of the proposed work] 



 

 

ANNEXURE A 

ENVIRONMENTAL & SOCIAL MANAGEMENT PLAN 

1. Introduction 

Environmental and social monitoring is the systematic measurement of key environmental 

indicators over time within project area and its surroundings. It is an integral part of any 

ESIA. It shows how the project has or is impacting the baseline environmental and social 

conditions that have been assessed as the part of the ESIA. It identifies the degree and 

magnitudes of the predicted environmental impacts forthe project are felt on the environment 

as well as social as a result of project implementation. Thus, it will help in implementing the 

mitigation measures that are already identified in this report or implementfurther measures if 

the impacts are identified to be bigger than anticipated. 

2. Environmental and Social Management Plan 

The ESMP consists of a set of mitigation, monitoring and institutional measures to be taken 

during the design, construction and operation (post-construction) stages of the project. The 

ESMP has been designed keeping in view the regulatory and other requirements to ensure the 

following: 

▪ Minimum disturbance to the native flora and fauna 

▪ Compliance with the air, water, soil and noise quality norms. 

▪ Conservation of water to the extent possible through rain water harvesting, 

wastewater recycling 

Considering all the impacts identified for construction phase of the project, during the ESIA 

study, mitigation measures are proposed to prevent pollution. Detailed ESMP is given below. 



 

 

 

Table 1: Environment & Social Management Plan 

Environmental 

Issue/ Component 

Remedial Measure Reference to 

laws and 

Contract 

Documents 

Approxim 

ate 

Location 

Time 

Frame 

Indicative 

/ 

Mitigation 

Cost 

Institutional Responsibility 

Implementati 

on 

Supervisio 

n 

1. Climate 

1. Project is 

unlikely to cause 

negative effect on 

climate. However, 

project can 

contribute 

positively for 

climate 

Prior permission shall be taken for cutting 

any tree. 

Compensatory tree planation shall be carried 

out for any tree cut (asper state forest policy) 

Addition plantation of local variety of tree ( 

200 no one row of tree onthree side of the 

terminal land) shall be carried out along 

boundary of the terminal site 

Forest 

Conservation 

Act, 1980 

Access road 

area and 

proposed 

terminal 

area 

During 

design and 

Pre- 

Construction 

Stage 

Compensa 

tory / 

Additional 

Plantation( 

@ Rs 500 

per tree) 

Contractor IWAI/SEM 

U/PMC9 

2. Natural Hazard 

2. Earthquake- Adoption of Relevant IS codes while Applicable BIS Project area During Part of Contractor IWAI/SEM 

Seismic Zone III designing the civil structures to sustain the Standards  design and Project  U/PMC 

i.e., Moderate earthquake of moderate to high magnitude.   Pre- Costs   

damage risk zone    Construction    

    Stage    

3. Site Preparation: Access road, Construction Camp, Construction Site 

3. Improvement of 

Access road : 

pavement of the 

road, Disposal of 

accumulated 

Municipal Solid 

Waste : Loss of 

Agricultur al land, 

loss of tree, air and 

noise pollution 

Improvement of Access Road: 

▪ Access road route and alignment (for 

unpaved area) shall be finalized and 

submitted to PMC and IWAI for their 

concurrence. 

▪ Tree shall not be cut. Alignment shall be 

suitable adjusted to avoid cutting of the 

tree. If unavoidable, than tree shall be cut 

with due permission from concerned 

district/forests authorities. 

 Juncture of 

Access road 

During 

design and 

Pre- 

Constructio 

n Stage 

Part of 

Project 

Costs 

Contractor IWAI/SEM 

U/PMC 



 

 

 

Environmental 

Issue/ Component 

Remedial Measure Reference to 

laws and 

Contract 

Documents 

Approxim 

ate 

Location 

Time 

Frame 

Indicative 

/ 

Mitigation 

Cost 

Institutional Responsibility 

Implementati 

on 

Supervisio 

n 

 ▪ Trimming of the large tree standing close 

to the site shall be done as minimum as 

possible. 

▪ Provision shall be made for dust 

suppression during its use. 

▪ Provision shall be made (safety boards, 

speed control, traffic guards) to prevent 

accident. 

▪ Survival rate of tree shall be regularly 

monitored. It is shall be minimum 70%. 

      

Municipal Solid Waste Management: 

▪ Arrangement shall be made for identifying 

the area for disposal of construction debris 

and notify to IWAI. The site should be 

minimum 1000 m distance from the river 

bank, residential area and sensitive areas 

like hospitals, school and temples. 

▪ Arrangement shall be made for segregation 

of waste generated from construction site 

into recyclable, compostable and non- 

compostable waste. 

▪ Resalable/recyclable waste shall be sold off 

to authorized agencies. Compostable waste 

will be composted in pits at site and non- 

compostable waste shall be disposed off to 

designated landfill site.   If   designated 

Municipal Solid 

Wastes 

(Management 

and Handling) 

Rules, 2000, 



 

 

 

Environmental 

Issue/ Component 

Remedial Measure Reference to 

laws and 

Contract 

Documents 

Approxim 

ate 

Location 

Time 

Frame 

Indicative 

/ 

Mitigation 

Cost 

Institutional Responsibility 

Implementati 

on 

Supervisio 

n 

 landfill site not available, then debris 

disposal site shall be identified 

      

4. Setting of Labor 

Camps : Loss of 

agricultur e land, 

contamin ation of 

land and water 

resources from 

municipal waste 

from Camps, 

worker‟s health, 

Pressure on natural 

resources due to 

establish ment of 

labour camps 

Location of Camp: 

▪ Agriculture land should not be used for 

development of construction labour camps. 

Barren/waste land should be used 

▪ Site identified by contractor should be 

approved by the engineers of PMC/IWAI 

▪ Proper closure, stabilization and 

rehabilitation of the area should be carried 

out as soon as the activity is completed 

▪ No land should be used for above purpose 

without consent of land owner. 

Sanitation and Worker’s Health : 

▪ Camp shall be well ventilated. It should 

have adequate provision for illumination, 

kitchen and safe drinking water facility 

shall be provided at the camp 

▪ Adequate bathing and sanitation facilities 

to be provided at labour camp. Mobile 

Toilets shall be provided. Soak Pits can be 

provided only if labour camp is located 

away from river. 

▪ Proper drainage to be maintained around 

the sites to avoid water logging leading to 

disease 

▪ The Building 

and Other 

Construction 

workers 

(Regulation 

of 

Employment 

and 

Conditions of 

Service) Act 

1996 and 

▪ Cess Act of 

1996 and 

▪ The Water 

(Prevention 

& Control of 

Pollution) 

Act, 1974 and 

amendments 

thereof. 

▪ Municipal 

Solid Wastes 

(Managemen 

t and 

Labour 

Camp 

Locations 

During 

design and 

Pre- 

Constructio 

n Stage 

Approxima 

te 

₹ 500,000/ 

-per camp 

for 

sanitation 

and health 

facilities. 

Contractor IWAI/SEM 

U/PMC 



 

 

 

Environmental 

Issue/ Component 

Remedial Measure Reference to 

laws and 

Contract 

Documents 

Approxim 

ate 

Location 

Time 

Frame 

Indicative 

/ 

Mitigation 

Cost 

Institutional Responsibility 

Implementati 

on 

Supervisio 

n 

 ▪ Preventive medical care to be provided to 

workers- six monthly medical check-up 

should be organized 

▪ Waste will be collected & segregated 

within site into recyclable, compostable 

and inert waste. Recyclable waste will be 

sold off to authorized dealers. Compostable 

waste shall be pit composted and inert 

waste shall be sent for disposal to landfill 

or site identified for debris disposal. 

▪ Provision shall be made for essential 

material supply like cooking fuel ( only 

LPG gas should be used, open burning of 

fuel should not be allowed) 

▪ Provision shall be made for day crèche for 

children 

Handling) 

Rules, 2000 

     

5. Setting up 

constructi on 

Camp: Concert 

Mix Plant, Hot 

Mix Plant, 

Mechanic al 

Worksho p, Fuel 

storages, Lubricant 

storages 

▪ All these facilities shall be installed at 

proposed terminal site itself. In case these 

are to be set up away from site than these 

shall be located at minimum distance of 

500 m from habitation, water bodies and 

1000 m from forest areas. 

▪ All maintenance facilities, hot mix plant 

and concrete missing plant shall be 

established with prior consent to establish 

to be obtained from SPCB. 

Air (Prevention 

and Control   of 

Water Pollution) 

Act,  1981  and 

Water 

(Prevention  and 

Control of Water 

Pollution) Act, 

1972 

Site 

construction 

Camp 

During 

design and 

Pre- 

Constructio 

n and 

construction 

Stage 

Approxima 

te 

₹ 500,000/ 

-per camp 

for 

sanitation 

and health 

facilities. 

Contractor IWAI/SEM 

U/PMC 



 

 

 

Environmental 

Issue/ Component 

Remedial Measure Reference to 

laws and 

Contract 

Documents 

Approxim 

ate 

Location 

Time 

Frame 

Indicative 

/ 

Mitigation 

Cost 

Institutional Responsibility 

Implementati 

on 

Supervisio 

n 

 ▪ All such equipment/plant shall be fitted 

with air pollution control system and shall 

comply with condition of consent to 

establish. 

▪ Periodic monitoring shall be carried as per 

consent conditions 

      

4. Site Preparation : Power supply, Water Supply, Drainage and disposal of muck and debris 

6. Power supply 

and Energy 

Conserva tion: Air 

Pollution , energy 

loss 

▪ Power shall be sourced from national/state 

grid. DG sets shall be used only during 

power failure. 

▪ Back-up power shall be set up with all 

provisions of containment for fuel 

leakages, air pollution control (stack height 

as per regulation), and with acoustic 

enclosure. 

▪ Solar energy shall be used in common 

lighting area on 1:2 basis. 

▪ Buildings designed should have green 

infrastructure. Measures should be taken to 

conserve energy as per ECBC norms as 

applicable. 

Energy 

Conservation 

Building Code 

200733 

Constructi 

on Sites, 

Access road, 

and Labour 

Camp 

Locations 

During 

design, Pre- 

Constructio 

n Stage 

Part of 

Project 

Costs 

Contractor IWAI/SEM 

U/PMC 

7. Water Supply, 

Drainage and 

effluent discharge 

▪ The project areas are under safe / Semi 

Critical category as per Central Ground 

Water Board. However, necessary 

permission shall be taken from district 

Central Ground 

Water Board, 

Local regulations. 

Constructi 

on Sites, 

and Labour 

Camp 

Locations 

Pre- 

Constructio 

n and 

construction 

Stage 

Approx. 

₹ 300,000 

for 

constructio 

n of grease 

Contractor IWAI/SEM 

U/PMC 



 

 

 

Environmental 

Issue/ Component 

Remedial Measure Reference to 

laws and 

Contract 

Documents 

Approxim 

ate 

Location 

Time 

Frame 

Indicative 

/ 

Mitigation 

Cost 

Institutional Responsibility 

Implementati 

on 

Supervisio 

n 

 authorities as applicable before digging the 

bore well. 

▪ Staff and visitors should be made aware 

about water conservation by displaying 

posters and signage 

▪ Garland storm water temporary drains shall 

be developed around the site to prevent any 

direct discharge of contaminated or soiled 

water to river. It shall be pass through di- 

siltation chamber and water collection pit. 

Collected water shall be used for 

construction purposes. 

▪ All washing and maintenance effluent from 

the workshop area of vehicle maintenance 

area should darin to separate collection 

areas fitted with oil and grease trap and de- 

siltation chamber. The treated water shall 

be used for dust suppression and green belt 

development. This water shall not be 

discharged to river at all. 

   traps and 

de-siltation 

chambers 

  

8. Disposal of 

piling earth, muck 

and debris: 

uncontrolled 

disposal may leads 

to increased 

▪ Provision shall be made for collection and 

draining of water for the piling earth. It 

shall be used for embankment protection or 

road construction depending on its 

suitability. 

 Jetty area 

River Bank 

along the 

proposed 

jetty site 

Pre- 

Constructio 

n and 

construction 

Stage 

Part of 

Project 

Costs 

Contractor IWAI/SEM 

U/PMC 



 

 

 

Environmental 

Issue/ Component 

Remedial Measure Reference to 

laws and 

Contract 

Documents 

Approxim 

ate 

Location 

Time 

Frame 

Indicative 

/ 

Mitigation 

Cost 

Institutional Responsibility 

Implementati 

on 

Supervisio 

n 

sediment ation of 

the river 
▪ Provision shall be made for geo synthetic 

Screen for arresting silt flowing down 

stream. 

      

5. Embankment Design and Construction, Drainage Pattern and Fishermen’s Access to River. 

9. River Bank 

Erosion Protectio 

n: Construct ion of 

Embankment and 

construction of 

jetty: may lead to 

accumula tion of 

sediment s on the 

updrift side and 

erosion of the 

downdrift side. 

Contamination of 

river water quality 

and land may 

happen due to river 
bed material 

▪ Embankment protection measures (stone 

pitching) shall be made in both upstream 

and downstream to the extent that erosion 

is minimized. 

▪ Erosion monitoring shall be carried out 

periodically downstream as well. 

▪ River Bed material shall be tested for 

contaminants before its use or disposal for 

land fill site. If any level of heavy metal 

contamination is found than it shall be 

disposed off in a secure manner. 

 River Bank 

along the 

proposed 

jetty site 

During 

design, Pre- 

Constructio 

n and 

construction 

Stage 

Part of 

Project 

Costs 

Contractor IWAI/SEM 

U/PMC 

10. Drainage 

Pattern 
▪ Natural Drainage pattern of area around 

shall be maintained. No waste shall be 

allowed to dumped. 

 Constructi 

on Sites, 

Access road, 

and Labour 

Camp 

Locations 

Pre- 

Constructio 

n Stage and 

construction 

stage 

Part of 

Project 

Costs 

Contractor IWAI/SEM 

U/PMC 



 

 

 

Environmental 

Issue/ Component 

Remedial Measure Reference to 

laws and 

Contract 

Documents 

Approxim 

ate 

Location 

Time 

Frame 

Indicative 

/ 

Mitigation 

Cost 

Institutional Responsibility 

Implementati 

on 

Supervisio 

n 

11. Access to river 

: restricted 

movement of 

fisherman 

▪ Fishing activities are seen in the river close 

to site. Arrangement shall be made to 

provide free access to river and undisturbed 

safe movement of the fishermen. 

 Terminal 

site and area 

around 

Constructio 

n Stage 

Part of 

Project 

Costs 

Contractor IWAI/SEM 

U/PMC 

6. Protection of Flora and Fauna 

12. Protectio n of 

Tortoise : 

Increased sediment 

ation downstre am 

of constructi on 

site 

▪ No movement of Turtles is reported 

upward to the site. No harm shall be caused 

to these Turtles in case any Turtle is sited, 

necessary caution notice shall be displaced 

and conveyed to all construction workers 

and officers. 

▪ Geo-Textile synthetic sheet curtain shall be 

placed around pilling and construction area 

to prevent movement of sediments and 

construction waste. 

Wild Life 

(Protection) Act, 

1972 

In and 

around 

project Site 

During the 

design and 

Constructio 

n stage 

Part of 

project 

costs 

SEMU through 

DFO 

IWAI/SEM 

U/PMC 

13. Terrestria l 

Fauna: increase in 

hunt tendency 

▪ Caution sign shall be placed to prevent 

hunting of wild animal and birds. 

▪ Provision shall be made for strict penalty 

for hunting these animals. 

▪ High noise construction work shall not be 

made in night. 

Wild Life 

(Protection) Act, 

1972 

In and 

around 

project Site 

During the 

design and 

Constructio 

n stage 

Part of 

project 

costs 

Contractor IWAI/SEM 

U/PMC 

14. Vegetation loss 

due to site 

preparation and 

▪ Tree shall not be cut as much as possible. 

Any tree cut shall be compensated with 

Forest 

Conservation 

Act, 1980 

In and 

around 

project Site 

During the 

design and 

Constructio 

n stage 

Part of 

project 

costs 

Contractor IWAI/SEM 

U/PMC 



 

 

 

Environmental 

Issue/ Component 

Remedial Measure Reference to 

laws and 

Contract 

Documents 

Approxim 

ate 

Location 

Time 

Frame 

Indicative 

/ 

Mitigation 

Cost 

Institutional Responsibility 

Implementati 

on 

Supervisio 

n 

construction 

activities 
compensatory tree plantation as per state 

forest policy. 

▪ Tree plantation shall be made as feasible at 

site and around the site depending on land 

availability. 

▪ Provision of LPG shall be made in 

construction site camp and labour camp as 

fuel source to avoid tree cutting. 

▪ Proper arrangement of lighting should be 

made at site and construction labour camp 

▪ Open burning of fuel for any purpose 

should not be allowed at the site 

      

15. Effect on 

Aquatic life such 

as Fish, Plankton 

▪ No breeding ground is noticed around the 

project site. However construction activity 

shall be restricted during spawning period 

of June to August. 

▪ Sedimentation and siltation shall be 

prevented/ controlled to maintain 

productivity of aquatic ecosystem and 

ensure availability of food for aquatic fauna 

& flora. 

 Proposed 

jetty 

construction 

site 

During the 

design and 

Constructio 

n stage 

Part of 

project 

costs 

Contractor IWAI/SEM 

U/PMC 

7. Air Quality 

16. Fugitive Dust 

Generation due to 

construction 

activities 

▪ Transport of loose and fine materials 

through covered vehicles. 

Environmental 

Protection Act, 

1986  and 

Constructi 

on sites, 

Loading 

areas, 

During the 

Constructio 

n stage 

Part of 

project 

Costs 

Contractor IWAI/SEM 

U/PMC 



 

 

 

Environmental 

Issue/ Component 

Remedial Measure Reference to 

laws and 

Contract 

Documents 

Approxim 

ate 

Location 

Time 

Frame 

Indicative 

/ 

Mitigation 

Cost 

Institutional Responsibility 

Implementati 

on 

Supervisio 

n 

 ▪ Loading and unloading of construction 

materials in covered area. 

▪ Approach roads shall be paved and 

widened. 

▪ Water spraying on earthworks, unpaved 

haulage roads, other dust prone areas and 

construction yard. 

▪ Make Provision of PPEs like face mask to 

workers. 

amendments 

thereof; 

The Air 

(Prevention  and 

Control of 

Pollution) Act, 

1981 and 

amendments 

thereof 

storage 

areas, 

    

17. Exhaust gas 

emissions from 

machinery and 

vehicular traffic. 

▪ Regular maintenance shall be carried out of 

machinery and equipment. 

▪ Periodic Ambient air quality monitoring 

shall be carried out. 

▪ DG sets to be fitted with stacks of adequate 

height and low sulphur diesel to be used in 

DG sets as well as in machineries. 

▪ Monitoring of air quality for PM10, PM2.5, 

SOx, NOx, and CO shall be carried out 

quarterly at construction site. Stack 

monitoring shall be carried out every 

month at the site. 

Environmental 

Protection Act, 

1986  and 

amendments 

thereof; 

The Air 

(Prevention  and 

Control of 

Pollution) Act, 

1981 and 

amendments 

thereof 

Constructio 

n camps and 

sites, 

concrete 

mixing 

plant, DG 

sets 

locations 

During the 

Constructio 

n stage 

Part of 

project 

Costs 

Contractor IWAI/SEM 

U/PMC 



 

 

 

Environmental 

Issue/ Component 

Remedial Measure Reference to 

laws and 

Contract 

Documents 

Approxim 

ate 

Location 

Time 

Frame 

Indicative 

/ 

Mitigation 

Cost 

Institutional Responsibility 

Implementati 

on 

Supervisio 

n 

18. Emissions at 

access road : 

avoidance of 

traffic Jams 

▪ Efforts shall be made to move construction 

material early morning and late evening 

period. 

▪ Traffic regulators ( Guard) shall be posted 

in habitat area and at key junction areas to 

avoid congestion 

-do- Access road During the 

Constructio 

n stage 

-do- Contractor IWAI/SEM 

U/PMC 

8. Noise and Vibration 

19. Noise from 

construction 

vehicle, equipment 

and machinery. 

▪ All equipment to be timely serviced and 

properly maintained to minimize its 

operational noise. 

▪ Construction equipment and machinery to 

be fitted with silencers and maintained 

properly. 

▪ Provision of temporary noise barrier near 

habitat areas during construction phase. 

▪ Protection devices (ear plugs or ear muffs) 

will be provided to the workers operating 

in the vicinity of high noise generating 

machines. 

▪ Speed control shall be enforced in habitat 

areas. 

▪ The ambient noise level as per CPCB 

standard is 55 dB(A) and 45 db(A). Current 

noise level at habitat area meets the 

standard 

Noise Pollution 

(Regulation and 

Control) Rules, 

2000 and 

amendments 

thereof 

Constructi 

on Site and 

accesses 

road. 

During the 

Constructio 

n stage 

Part of 

project 

Costs 

Contractor IWAI/SEM 

U/PMC 



 

 

 

Environmental 

Issue/ Component 

Remedial Measure Reference to 

laws and 

Contract 

Documents 

Approxim 

ate 

Location 

Time 

Frame 

Indicative 

/ 

Mitigation 

Cost 

Institutional Responsibility 

Implementati 

on 

Supervisio 

n 

 ▪ Noise monitoring day and night at site, 

labour camp and access road area shall be 

carried quarterly to ensure the effectiveness 

of mitigation measures. 

      

9. Landuse & Landscape 

20. Land use 

Change and Loss 

of productive/top 

soil 

▪ Efforts shall be made to improve the 

aesthetic of the area. No construction waste 

or other wastes shall be dumped at 

unidentified areas. Caution board in local 

language shall be placed at different 

locations to prevent dumping of waste 

generated from construction site in the river 

and nearby areas 

▪ Compensatory tree plantation for loss of 

trees. 

▪ Top soil shall be preserved and laid over 

either on the embankment slope for 

growing vegetation to protect soil erosion 

or spread over in the proposed plantation 

areas. 

▪ Land earmarked for dumping of 

construction waste shall be free from any 

social and R&R issue and away from 

settlements. 

Design 

requirement 

Around 

project site 

area 

During the 

Constructio 

n stage 

Approxima 

tely ₹5000 

per board 

Contractor IWAI/SEM 

U/PMC 



 

 

 

Environmental 

Issue/ Component 

Remedial Measure Reference to 

laws and 

Contract 

Documents 

Approxim 

ate 

Location 

Time 

Frame 

Indicative 

/ 

Mitigation 

Cost 

Institutional Responsibility 

Implementati 

on 

Supervisio 

n 

21. Soil erosion 

due to construction 

activities, 

earthwork 

▪ Provision of cross drainage structure shall 

be made in the access road if required to 

maintain the natural drainage pattern. 

▪ Provision of side drain shall be made in 

access road if required to prevent water 

logging. 

▪ Measures like building of scouring 

protection structures, protection by geo- 

textiles matting etc shall be made, if river 

bank erosion is found around the terminal 

area. 

▪ Bio-turfing of embankments shall be made 

enhance the slop stabilization. 

 Access road 

and river 

bank 

Constructio 

n stage 

Part of 

project 

Costs 

Contractor IWAI/SEM 

U/PMC 

22. Soil erosion at 

earth stockpiles 
▪ The earth stockpiles to be provided with 

gentle slopes to prevent soil erosion. 

 At earth 

stockpiles 

Constructio 

n stage 

Part of 

project 

costs 

Contractor IWAI/SEM 

U/PMC 

23. Compaction 

and contamination 

of soil due to 

movement of 

vehicles and 

equipment 

▪ Fuel and lubricants to be stored at the 

predefined storage location. 

▪ Storage area shall be paved with gentle 

slope to a corner and connected with a 

chamber to collect any spills of the oils. 

▪ Provision of “oil interceptors” at wash- 

down and re-fuelling areas. 

▪ Oil and grease spill and oil soaked 

materials are to be collected and stored in 

labelled containers (Labelled:   WASTE 

 Project site Pre 

construction 

and 

construction 

stage. 

Part of 

project 

costs 

Contractor IWAI/SEM 

U/PMC 



 

 

 

Environmental 

Issue/ Component 

Remedial Measure Reference to 

laws and 

Contract 

Documents 

Approxim 

ate 

Location 

Time 

Frame 

Indicative 

/ 

Mitigation 

Cost 

Institutional Responsibility 

Implementati 

on 

Supervisio 

n 

 OIL; and hazardous sign be displayed) and 

sold off to SPCB/ MoEF authorized 

vendors. 

▪ Movement of construction vehicles, 

machinery and equipment shall be 

restricted to the designated haulage route. 

      

10. Water Resources 

24. Depletion of 

Groundwater 

resources due to 

unregulated 

abstraction for 

construction 

purpose 

▪ Preference shall be given to source water 

from rivers wherever feasible in the project 

area with due permission from authorities. 

▪ Augmentation through incorporating water 

harvesting structures if technically feasible. 

▪ Construction of check dams in consultation 

with community to reduce burden on 

ground water resources. 

▪ Efforts to restrict water intensive activities 

during summer period (April, May, June) 

  During 

Constructio 

n stage 

Part of 

project 

costs 

Contractor IWAI/SEM 

U/PMC 

25. Increase in 

water Siltation 

levels due to 

construction of 

terminal and 

contamination due 

to disposal of 

domestic waste 

▪ The piling work shall be undertaken during 

low flow period. 

▪ Restoration of changes in the stream, if 

any, made during construction to its 

original level. 

▪ Precautions shall be made that no nala or 

canal is clogged. 

 Project Site During 

Constructio 

n stage 

Part of 

project 

costs 

Contractor IWAI/SEM 

U/PMC 



 

 

 

Environmental 

Issue/ Component 

Remedial Measure Reference to 

laws and 

Contract 

Documents 

Approxim 

ate 

Location 

Time 

Frame 

Indicative 

/ 

Mitigation 

Cost 

Institutional Responsibility 

Implementati 

on 

Supervisio 

n 

 ▪ Substructure construction should be 

limited to the dry season and cofferdams 

may be constructed and utilized to lift the 

spoil directly out of it and carried to the 

riverbank for land disposal. 

▪ Mobiel toilets with anaerobic digestion 

facility shall be fixed at construction site. 

No domestic waste shall be discharged to 

river. 

      

11. Accident and Safety Risks 

26. Accident risk 

from construction 

activities 

▪ Contractors to adopt and maintain safe 

working practices. 

▪ Usage of fluorescent signage, in local 

language at the construction sites 

▪ Training shall be provided to workers, 

especially machinery operators, on safety 

procedures and precautions. 

▪ The contractors to appoint a safety officer 

mandatory. 

▪ At every work place, a readily available 

first aid unit including an adequate supply 

of dressing materials, a mode of transport 

(ambulance), nursing staff, and doctor to be 

provided. 

▪ Required PPE shall be provided to workers. 

Central Motor 

and Vehicle Act 

1988 

EP Act 1986 

Noise Rules 2002 

Constructi 

on sites 

Constructio 

n period 

Part of 

project 

costs 

Contractor IWAI/SEM 

U/PMC 



 

 

 

Environmental 

Issue/ Component 

Remedial Measure Reference to 

laws and 

Contract 

Documents 

Approxim 

ate 

Location 

Time 

Frame 

Indicative 

/ 

Mitigation 

Cost 

Institutional Responsibility 

Implementati 

on 

Supervisio 

n 

 ▪ Half yearly medical check-up shall be 

carried of the workers and summary report 

shall be submitted to PMC 

      

12. Shifting of Common Property Resources and other Utilities 

Shifting of 

community 

properties and 

utilities 

▪ As per assessment, no such shifting is 

involved. However if any shifting is 

involved it shall done at suitable location 

with the concurrence from local authorities 

and community. 

 Project area During 

Constructio 

n stage 

Part of 

project 

costs 

Contractor IWAI/SEM 

U/PMC 



 

 

3. Specific Activities by Contractor/Concessionaire and Monitoring Consultant 

The role of IWAI Patna office for Bihar and IWAI Sahibganj office for Jharkhand in the 

implementation of ESMP involves the following activities: 

• NOC from Bihar & Jharkhand State Pollution Control Board under Air and Water 

Act by Contractor/Concessionaire 

• Permission from Forest / District Administrative Department for felling of trees by 

Contractor/Concessionaire. 

• Supervision of implementations of ESMP through Contractor/Concessionaire and 

Monitoring Consultant 

4. Specific Activities by Concessionaire/Contractor 

The activities to be performed by the Concessionaire/contractor to implement the ESMP shall 

comprise the following: 

• Confirm the Tree Cutting Schedule based on the final design and provide the same 

to IWAI 

• Felling of trees after IWAI secures Forest Department’s/ District Administrative 

Department’s permissions 

• Selection, design and layout of construction areas, hot mix and batching plants, 

labour camps etc. 

• Apply for and obtain all the necessary clearances from the agencies concerned after 

finalizing the locations of the sites for labour camp. 

• Planning traffic diversions and detours including arrangements for temporary land 

utilization on lease basis 

• Plant and maintain of flowering, shade, medicinal, ornamental & fruit bearing trees 

in suitable area for the entire duration of the contract period 

• Planting and maintenance of ornamental, medicinal & flowering plants and shrubs 

for the entire duration of the contract period 

5. Institutional Arrangement 

The Contractor shall have an Environmental and social cell that will coordinate with site 

engineers IWAI/PMC. 

5.1 Environmental and Social Management Cell 

Apart from having an Environmental and Social Management Plan, it is also necessary to 

have a permanent organizational set up charged with the task of ensuring its effective 

implementation of mitigation measures and to conduct environmental monitoring. 

The major duties and responsibilities of the Environment and Social Management Cell are: 

▪ To implement the environmental and social management plan 

▪ To assure regulatory compliance with all relevant rules and regulations 

▪ To ensure regular operation and maintenance of pollution control devices 

▪ To minimize environmental and social impacts of operations as by strict 

adherence to the ESMP 

▪ To initiate environmental monitoring as per the approved schedule 

▪ Review and interpretation of monitoring as per the approved schedule 

▪ Review and interpretation of monitoring results and corrective measures in case 



 

 

monitored results are above the specified limit 

▪ Maintain documentation of good environmental practices and applicable 

environmental laws as a ready reference 

▪ and social Maintain environmental and social-related records 

▪ Coordination with regulatory agencies, consultants, monitoring laboratories 

▪ Maintain a log of public complaints and the action taken 

The proposed environmental and social management cell should have all basic record keeping 

facilities such as hardware/software facilities, adequate space, vehicle (transport) and basic 

furniture and all simple instruments such as GPS, Digital camera, Hand held noise metre etc. 

The cell should have all basic environmental management data of the project that includes but 

not limited tothe following: 

▪ Environmental & Social Impact Assessment Report (both well preserved soft 

and hardcopy) 

▪ All valid and up to date environmental clearance and consent papers 

▪ All latest Environmental legislations, policies, codes and manuals for ready 

references 

 

6. Environment and Social Monitoring Plan 

The objective of environmental monitoring during the construction and operation phases is to 

compare the monitored data against the baseline condition collected during the study period 

to assess the effectiveness of the mitigation measures and the protection of the ambient 

environment based on national standards. The following are the main objectives of the 

environmental monitoring program: 

▪ Provides information for documentation of monitoring of mitigation measures 

and impacts 

▪ Tool for the statutory authority of unanticipated adverse impacts or sudden 

changes in the environmental condition due to the proposed project 

▪ Provides information that could be used for evaluating the effectiveness of 

implemented mitigation measures 

▪ Provides information that could be used to verify predicted impacts and thus 

validate impact prediction techniques 

▪ The effectiveness of the mitigation measures being followed during 

construction and operational phases can be assessed and the measures can be 

revised, made more stringent and reinforced based on the monitoring results 

▪ Environmental and Social Monitoring can also serve a basic component of a 

periodic environmental regulatory auditing program for the proposed project 

A monitoring schedule has been sketched based on the environmental and social components 

that maybe affected during the construction phase of the project. Environmental and social 

monitoring plan for operation phase to be carried out. Environment monitoring indicators 

identified are listed below: 

▪ Air quality- ambient air quality levels 

▪ Surface Water quality/ Wastewater disposal 

▪ Drinking water quality- for construction labours 



 

 

▪ Noise levels- ambient noise level and work zone noise levels 

▪ Soil quality- dredged sand quality and soil quality/ Soil Erosion 

▪ Solid & Hazardous Waste Management 

▪ Re-plantation success / survival rate 

▪ Aquatic ecology– plankton and benthic communities 

▪ Socio- economic parameters 

These indicators will have evaluated periodically based on the monitoring results, baseline 

conditions, predicted impacts and mitigation measures. 



 

 

 

Table 2: Environment & Social Monitoring Plan 

S. 

No. 

Aspect Parameters to be 

monitored 

No of sampling 

locations & 

frequency 

Standard methods for sampling 

and analysis 

Role & Responsibility 

Implementation Supervision 

Construction Period 

1 Air Quality PM10, PM2.5, SO2, 

NO2, HC and CO 

All project site and 

1 other sites within 2 

km from the site 

Once in a month 

Fine Particulate Samplers for PM2.5 

Respirable Dust Sampler fitted 

PM10 

Respirable Dust Sampler fitted 

with Gaseous sampling 

arrangements for SO2 and NO2, 

CO analyser / portable CO meter 

for CO portable HC meter or 

tubes for HC; TO- 14A, TO-15, 

USEPA method for sampling 

and analysis of VOCs in ambient 

air 

Contractor IWAI & PMC 

2 Surface 

Water 

Quality 

Physical, chemical 

and biological 

River Ganga Grab sampling and analysis by 

using standard methods 

Contractor IWAI & PMC 

3 Drinking 

water Quality 

Physical, chemical 

and biological 

Drinking water 

from labour camps 

Once a month 

Grab sampling and analysis by 

using standard methods 

Contractor IWAI & PMC 

4 Noise Level Day time and night 

time noise level (max, 

min & Leqlevels) 

Construction labour 

camp, construction 

site and 2 locations 

within 2 km of 

terminal site 

Once a month 

Noise meter Contractor IWAI & PMC 

5 Soil Quality Soil texture, type, 

Electrical 

conductivity, pH, 

infiltration, porosity, 

etc., 

Construction site, 

labour camps and 

debris disposal site 

Once in 6 months 

Collection and analysis of samples 

as per IS 2720 

Contractor IWAI & PMC 



 

 

 

S. 

No. 

Aspect Parameters to be 

monitored 

No of sampling 

locations & 

frequency 

Standard methods for sampling 

and analysis 

Role & Responsibility 

Implementation Supervision 

6 Soild & 

Hazardous 

Waste 

Management 

Physical & Chemical 

characteristics 

Construction site, 

labour camps and 

debris disposal site 

Daily 

MSW Rules, 2000, 

Hazardous Waste & Management 

Rules, 2008 

Contractor IWAI & PMC 

7 Wastewater 

Management 

Physical, chemical 

and biological 

Construction site & 

labour camps 

Once a month 

-- Contractor IWAI & PMC 

8 Plantation Plantation survival 

rate 
At plantation site 

(terminal site & 

afforestation site) 

Survey, counting, recording & 

reporting 

Contractor IWAI & PMC 

9 Soil Erosion -- Upstream & 

downstream of 

terminal site 

Survey & observation; Extent and 

degree of erosion; Structures for 

controlling soil erosion 

Contractor IWAI & PMC 

10 Aquatic 

ecology 

Phytoplankton, 

Zooplankton 
River Ganga 

Once a month 

Plankton net of diameter of 0.35 

m, No.25 mesh size 63 and 

analysis by using standard methods 

Contractor IWAI & PMC 



 

 

7. Reporting Requirement 

It is required that the contractor will submit a quarterly compliance report to PIU/PMC. 

Project Management Consultants (PMC) as well as to SEMU (Social and Environmental 

Management Unit) of IWAI. will analyze the report and notify the corrective action if any is 

required to contractor under intimation to IWAI. 

8. Grievance Redress Mechanism 

Concern/grievances from local/affected people may come up related to the inappropriate 

implementation of various components of EMP. These issues can be easily addressed through 

acknowledgment, evaluation and corrective action and response approach. To resolve 

grievances from public or stakeholders concerning the project will be directed to the 

SPMU/Director concerned. Firstly, it will be assessed if the grievances are genuine or 

suggestion is acceptable. Accordingly, response will be given within 15-30 days by the SEMU 

in consultation with PMC and Director concerned. In case the SEMU is unable to resolve the 

issue, the matter will be forwarded to Project Director at Head Quarter. The corrective action 

will be started as per the response or action plan indicated to the stakeholder. The outcome 

shall also form part of quarterly report to World Bank. 



 

 

RISK ASSESSMENT & HAZARD MANAGEMENT PLAN 

National Disaster Management Act, 2005 (DM Act, 2005) is the basic legislation in the 

purview of Disaster Management (DM). DM Act defines a disaster as “a catastrophe, mishap, 

calamity or grave occurrence in an area, arising from natural or manmade causes, by incidence 

or negligence which results in substantial loss of life or human suffering or damage to and 

destruction of property or damage to, or degradation of the environment of such a nature or 

magnitude as to be beyond the coping capacity of the affected area”. They can be natural, 

manmade or hybrid based on the cause of their occurrence. 

DM Act defines disaster management as a “continuous and integrated process of planning, 

organizing and coordinating and implementing measure which are necessary or expedient”. It 

can be divided into the following steps: 

 Prevention: Preventing threat of any disaster which is possible to a great 

extent in the case of a manmade disaster. 

 Preparedness: Contingency planning, stockpiling of equipment and 

supplies, arrangements for inter-agency coordination, preparation of evacuation 

plans and public awareness, capacity building and associated training and mock 

drills. 

 Response: Prompt response to any threatening disaster situation or 

disaster including evacuation, rescue and immediate relief. 

 Recovery & Mitigation: Assessing the severity or magnitude of effects 

of any disaster. Rehabilitation and Reconstruction and implementing measures 

for reduction of severity or consequences of a disaster 

So, in case of disaster management, the phase wise activities required could be summarized as 

in 

Figure 1. 
 

  Pre-Disaster    Disater    Post-Disaster  
 

   

 

Figure 1: Various Phase of Disasters and Activities Involved – On a Broader Profile 

Towards identification of the probable disasters associated with the project, a hazard risk, 

vulnerability and capacity analysis was carried out as presented below. 

• Robust recovery, 
rehabilitation  and 
reconstruction 

• Effective Coordination of 
Response Activities - 
Evacuation, rescue and 
relief 

• Documentation 

• Contingency  Planning 
considering emergency 
scenario/classification/res 
ources/incident command 
structure/management 
plan 

• Early Warning of 
Emergency Conditions 

• Capacity building and 
Traning Strategy 

• Community Awareness 

• Mock drills 



 

 

1. Hazard, Risk, Vulnerability and Capacity Analysis (HRVCA) 

The project component include construction of community jetties, associated ancillary 

facilities and vessel operation. Hazards due to the project may be natural or manmade which 

may turn out in to a disaster during operation phase. Towards deriving the disaster 

management plan, the probable hazards along the project area and activities were identified 

followed by risk assessment. 

A hazard is defined as an agent, which has the potential to cause harm or damage to a 

vulnerable target 

i.e. people, property or environment. Historical analysis has been carried out based on the 

literature review to understand the hazards associated with IWT operation. The accident data 

were analyzed to delineate the major hazard as well as the causes of hazard and further the 

same was analyzed w. r. to their applicability for vessel operation in NW-1 route. 

The hazards could be categorized as natural and manmade. Natural hazard include flood, 

tsunami, earth quake etc., and manmade hazards include chemical disasters, road /vessel 

accidents etc. The project area vulnerability w.r.to the prominent natural and manmade 

disasters were primarily assessed which will have impact on operation of various facilities 

and activities on land and cruise operations. W r to the cruise vessel apart from the natural 

and disasters, the various risk factors w. r. to vessel operation was analyzed in detail. 

An extensive literature review was carried out for the various causes and contributing factors 

of inland vessel accidents worldwide and probability of the same w.r.to the project region and 

cruise operation was assessed with specific reference to the local factors which may have an 

additional influence on the risk profile. The analysis is summarized in Table 1. 

Table 1: Probable Disasters due to Natural Hazards 

Sl.No Risk Factors Disaster 

1 
Bad Weather Condition 
/Natural Hazard 

 

 

 
2 

Storm  
Destruction of structures 

Collision/Contact/grounding of Vessel 

leading to Capsize 

Flood 

Earth Quake 

Cyclone 

Tsunami 

In case of cruise operation of various facilities the risk factors and resultant probable disasters 

are presented in Table 2. 

Table 2: Probable Disasters along the Infrastructure facilities in Operational Phase 

Sl.No Facility Risk Factor Disaster 

 

1 
Community Jetties at 

all14 locations 

Overcrowding / slipping while 

boarding and unboarding from 

vessel 

Structural collapse and 
accident due to fall 
into river. 

Risk factors w r.to vessel operation include channel related risk as well as vessel related risk 

and leadingto the probable disasters are as presented in Table .3 



 

 

Table 3: Probable Disasters during Vessel Operation 

 

Sl No Risk Factors Probable Disaster 

1 Careless Vessel Operation 
Collision / contact / grounding for vessel 

leading to vessel Capsize 

2 Overloading 
Vessel Capsize 

3 Loss of Vessel Control 
Collision/contact/grounding for vessel 

leading to vessel Capsize 

4 Equipment failure leading to mis 

navigation 

Collision/contact/grounding for vessel 

leading to vessel Capsize 

5 Stability Failure due to unbalanced 

allotment of people on board 

Collision/contact/grounding for vessel 

leading to vessel Capsize 

6 Fire on Vessel due to use of flammable 

materials 

Accident due to human escape to river. 

6 River Piracy / Sabotage 
Collision/contact/grounding for vessel 

leading to vessel Capsize 

 

2. Disaster Management Measures 

Management Measures to be adopted for the reducing the impact of the expected disasters are 

discussed in the following section. 

• Constitution of Onsite Disaster/ Emergency Management Cell (EMC) 

An Emergency Management Cell (EMC) will be constituted before the operation phase 

towards the better coordination and implementation of disaster management measures. The 

 

EMC proposed is as presented in 

Figure 2: Emergency Management Cell Proposed for the Facility 

The EMC will meet at least once in 3 months to review the working of the contingency plan, 

the problem faced in recent disasters and amendment modifications to be adopted in future. 

The Committee will be responsible for overall managing the disaster situation, take 

administrative decisions as and when required, reviewing the disaster plan and to inform the 

Government on the situation. An Emergency Response Centre (ERC) should be maintained 



 

 

and put in action within the facility whichwould co-ordinate with various state departments to 

ensure planning, response and recovery. The responsibility allocation of each member EMC 

during a disaster management is presented in Table 4. 

Table 4: Responsibilities of EMC Members 

Sl. No. Designation Responsibilities 

1  
▪ Overall In charge of the Incident. 

Sl. No. Designation Responsibilities 

  

Chief Incident 

Controller 

▪ Coordination with Management/ mother Department District 

Disaster Management Authorities, external agencies, media etc., 

  
▪ Appraise the incident and give proper directions to the SIC and 

his team from time to time. 

  ▪ Declare emergency as well as issue ‘ALL Clear’ order after 

emergency. 

 

 

 

2 

 

Site Incident 

Controller 

(SIC) 

▪ Analyse the onsite emergency response requirement and request 

for the same to CIC from time to time. 

  
▪ Deploy the team members and supervise their operations. 

  
▪ Support CIC for coordination internal and external 

communication and administration. 

 
3 

 

Response 

Team headed 

▪ Initiate response with equipment and facilities available at site. 

  
▪ Report regarding the adequacy of existing equipment and provide 

the requirement for additional facilities. 

  ▪ Identifying safe route for firefighting, ambulance, medical team 

etc., 

 
4 

 

Evacuation & 

Rescue Team 

▪ Alert the occupants about the emergency 

  
▪ Blow siren 

  
▪ Show evacuation paths, Assembly points and cite self-protection 

measures. 

  
▪ Arrange for rescue and first aid with the help local and occupant 

volunteers. 

  
▪ Arrange for sending causalities to hospitals. 

 

 

5 

Team for Safe 

Guard of 

Valuables 
headed 

▪ Take appropriate actions for the safe guard of valuables and 

assets such as important documents, cash chests etc., 

  
▪ Take head count (Live/Injury/ Death) after emergency. 



 

 

  

• Emergency Response Centre (ERC) for Disaster Management 

The Emergency Response Centre will be earmarked to function as a Control Room for 

disaster       management.A Control Room will respond immediately during an emergency 

situation and is equipped with State of the Art communication equipment which enables 

it to communicate quickly to the affected area and provide immediate support during 

the Golden Hour of the disaster. This room should also consist of announcing system, 

fire extinguishers, smoke detectors and sensors. 

• Establishing Local Coordinating Group 

Coordination group at the local level shall be constituted to be mobilize at the time of 

major disasters. 

• Early Warning System w r to Natural Hazards 

The early warning system is useful to detect, forecast and issue the alert when the 

disaster occurs. A liasoning with the nodal agencies of Government of UP / India 

responsible for the natural disaster will be done for getting the warning on the natural 

hazards. 

• Proper Crowd Management 

Towards ensuring safety and security to crowd coming to the of the proposed tourism 

circuit following guidelines shall be followed 

▪ Sufficient CCTV shall be established in terminals to monitor the crowd 

▪ Entire circuit area shall be provided with proper communication 

channels (PA system) to send message to crowd shall be implemented. 

▪ A mini UAV shall be deployed for observing the crowd in case of crowd 
spared is too big 

▪ Sufficient safety measures shall be provided in each cruise to be utilized at 

the time of disaster. And the detailing of the same shall be provided to the 

victors before starting of each trip. 

▪ A detailed narration of the emergency measure provided will be displayed 

to the commutators before starting of the trip. 

• Development and Display of Evacuation Plan 

A well-planned assembling point within the route will be detailed so that easy evacuation 

of the  crowd during the disaster can be achieved. 

• Fire Alarms / Other Measures 

Sufficient fire and smoke alarms at common areas shall be provided, so that visitors 

and all the staff will be are informed in the event of the disaster for initiating 

appropriate measures for rescue. 

• DO’s and Don’ts Pamphlets 

Dos and Don’ts pamphlets for the visitors towards each disaster will be prepared and 

displayed intourists’ places. 

 


