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Preface

This Bidding Document for Procurement of Works has been prepared by the
Executive Engineer, Pattamundai Canal Division, Kendrapara and is based on the
Standard Bidding Document for “Procurement of Works, Small Contracts” issued by
the Asian Development Bank.

ADB’s SBD Works-Small has the structure and the provisions of the Master
Procurement Document entitled “Bidding Documents for the Procurement of
Works—Small Contracts”, prepared by multilateral development banks and other
public international financial institutions except where ADB-specific considerations

have required a change.
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Section 1 - Instructions to Bidders

1. Scope of Bid 11

1.2

2. Source of Funds 2.1

2.2

3. Fraud 3.1
andCorruption

A. General

In connection with the Invitation for Bids indicated in the Bid Data
Sheet (BDS), the Employer, as indicated in the BDS, issues this
Bidding Document for the procurement of the Works as specified in
Section 6 (Employer's Requirements). The name, identification, and
number of contracts of this bidding are provided in the BDS.

Throughout this Bidding Document:

() the term “in writing” means communicated in written form and
delivered against receipt;

(b) except where the context requires otherwise, words indicating the
singular also include the plural and words indicating the plural also
include the singular; and

(c) “day” means calendar day.

The Borrower or Recipient (hereinafter called “Borrower”) indicated in
the BDS has applied for or received financing (hereinafter called
“funds”) from the Asian Development Bank (hereinafter called “ADB”")
toward the cost of the project named in the BDS. The Borrower intends
to apply a portion of the funds to eligible payments under the
contract(s) for which this Bidding Document is issued.

Payments by the ADBwill be made only at the request of the Borrower
and upon approval by the ADBin accordance with the terms and
conditions of the financing agreement between the Borrower and the
ADB (hereinafter called the Financing Agreement), and will be subject
in all respects to the terms and conditions of that Financing
Agreement. No party other than the Borrower shall derive any rights
from the Financing Agreement or have any claim to the funds.

ADB'’s Anticorruption Policy requires borrowers (including beneficiaries
of ADB-financed activity), as well as Bidders, suppliers, and
contractors under ADB-financed contracts, observe the highest
standard of ethics during the procurement and execution of such
contracts. In pursuance of this policy, ADB:

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

(i) “corrupt practice” means the offering, giving, receiving, or
soliciting, directly or indirectly, anything of value to influence
improperly the actions of another party;

(i) “fraudulent practice” means 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;

(i) “coercive practice” means impairing or harming, or
threatening to impair or harm, directly or indirectly, any

Bidding Document for CW-NCB-PAT-15
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1-4 Section 1 - Instructions to Bidders

party or the property of the party to influence improperly the
actions of a party;

(iv) “collusive practice” means an arrangement between two or
more parties designed to achieve an improper purpose,
including influencing improperly the actions of another

party;

(v) “integrity violation” means any act, as defined under ADB'’s
Integrity Principles and Guidelines, which violates ADB'’s
Anticorruption Policy including corrupt, fraudulent, coercive,
or collusive practice, abuse, and obstructive practice;

(vi) “obstructive practice” means (a) deliberately destroying,
falsifying, altering or concealing of evidence material to an
ADB investigation; (b) making false statements to
investigators in order to materially impede an ADB
investigation; (c) failing to comply with requests to provide
information, documents or records in connection with an
OAl investigation; (d) 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 (e) materially impeding ADB’s contractual
rights of audit or access to information.

(b)  will reject a proposal for award if it determines that the Bidder
recommended for award has, directly or through an agent,
engaged in corrupt, fraudulent, collusive, coercive, or obstructive
practices or other integrity violations in competing for the
Contract;

(c) will cancel the portion of the financing allocated to a contract if it
determines at any time that representatives of the borrower or of
a beneficiary of ADB-financing engaged in corrupt, fraudulent,
collusive, coercive,or obstructive practices or other integrity
violations during the procurement or the execution of that
contract, without the borrower having taken timely and
appropriate action satisfactory to ADB to remedy the situation;

(d)  will sanction impose remedial actions on a firm or an individual,
at any time, in accordance with ADB’s Anticorruption Policy and
Integrity Principles and Guidelines (both as amended from time
to time), including declaring ineligible, either indefinitely or for a
stated period of time, to participate’ in ADB-financed, or
administered or supported activities or to benefit from an ADB-
financed, administered or supported contract, financially or
otherwise, if it at any time determines that the firm or individual
has, directly or through an agent, engaged in corrupt, fraudulent,
collusive, coercive, or obstructive practices or other integrity
violations; and

1 . . . . .

Whether as a contractor, nominated subcontractor, consultant, manufacturer or supplier, or service provider; or in any other
capacity (different names are used depending on the particular bidding document). A nominated subcontractor is one which
either has been: (i) included by the bidder in its pre-qualification application or bid because it brings specific and critical
experience and know-how that are accounted for in the evaluation of the bidder’s pre-qualification application or the bid; or (ii)
appointed by the Employer.

Single-Stage: Two-Envelope Procurement of Works-Small Contract Bidding Document for CW-NCB-PAT-15
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3.2

4. Eligible Bidders 4.1

4.2

4.3

(e) will have the right to require that a provision be included in
bidding documents and in contracts financed by ADB, requiring
Bidders, suppliers and contractors to permit ADB or its
representative to inspect their accounts and records and other
documents relating to the bid submission and contract
performance and to have them audited by auditors appointed by
ADB.

Furthermore, Bidders shall be aware of the provisions of GCC 28.3
and 73.2 (i).

A Bidder may be a natural person, private entity, government-owned
entity — subject to ITB 4.5 — or any combination of them with a formal
intent to enter into an agreement or under an existing agreement in the
form of a Joint Venture (JV). In the case of a JV:

(a) all partners shall be jointly and severally liable, and

(b) the JV shall nominate a Representative who shall have the
authority to conduct all business for and on behalf of any and all
the parties of the JV during the bidding process and, in the event
the JV is awarded the Contract, during contract execution.

A Bidder, and all parties constituting the Bidder, shall have the
nationality of an eligible country, in accordance with Section 5 (Eligible
Countries). A Bidder shall be deemed to have the nationality of a
country if the Bidder is a citizen or is constituted, or incorporated, and
operates in conformity with the provisions of the laws of that country.
This criterion shall also apply to the determination of the nationality of
proposed subcontractors or suppliers for any part of the Contract
including related services.

A Bidder shall not have a conflict of interest. All Bidders found to have
a conflict of interest shall be disqualified. A Bidder may be considered
to be in a conflict of interest with one or more parties in this bidding
process if including but not limited to:

(a) they have controlling shareholders in common; or

(b) they receive or have received any direct or indirect subsidy from
any of them; or

(c) they have the same legal representative for purposes of this bid; or

(d) they have a relationship with each other, directly or through
common third parties, that puts them in a position to have access
to material information about or improperly influence the Bid of
another Bidder, or influence the decisions of the Employer
regarding this bidding process; or

(e) a Bidder participates in more than one bid in this bidding process,
either individually or as a partner in a joint venture, except for
alternative offers permitted under ITB Clause 13 of the Bidding
Document. This will result in the disqualification of all Bids in which
it is involved. However, subject to any finding of a conflict of
interest in terms of 4.3 (a) - (d) above,this does not limit the
participation of a Bidder as a Subcontractor in another bid or of a
firm as a Subcontractor in more than one bid; or
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1-6 Section 1 - Instructions to Bidders

(f) a Bidder or any affiliated entity,participated as a Consultant in the
preparation of the design or technical specifications of the works
that are the subject of the Bid; or

(g) a Bidder was affiliated with a firm or entity that has been hired (or
is proposed to be hired) by the Employer or Borrower as Engineer
for the contract.

4.4 A firm shall not be eligible to participate in any procurement activities
under an ADB-financed or ADB-supported project while under sanction
by ADB pursuant to its Anticorruption Policy (see ITB 3), whether such
sanction was directly imposed by ADB, or imposed by ADB pursuant to
the Agreement for Mutual Enforcement of Debarment Decisions. A bid
from a sanctioned or cross-debarred firm will be rejected.

4.5 Government-owned enterprises in the Employer's country shall be
eligible only if they can establish that they (i) are legally and financially
autonomous, (ii) operate under commercial law, and that they (iii) are
not a dependent agency of the Employer.

4.6 Bidders shall provide such evidence of their continued eligibility
satisfactory to the Employer, as the Employer shall reasonably
request.

4.7 Firms shall be excluded if by an act of compliance with a decision of
the United Nations Security Council taken under Chapter VII of the
Charter of the United Nations, the Borrower’s country prohibits any
import of goods or contracting of works or services from that country
or any payments to persons or entities in that country.

4.8 In case a prequalification process has been conducted prior to the
bidding process, this bidding is open only to prequalified Bidders.

5. Eligible Materials, 5.1 The materials, equipment and services to be supplied under the
Equipment and Contract shall have their origin in eligible source countries as defined
Services in ITB 4.2 above and all expenditures under the Contract will be limited

to such materials, equipment, and services. At the Employer’s request,
Bidders may be required to provide evidence of the origin of materials,
equipment and services.

5.2 For purposes of ITB 5.1 above, “origin” means the place where the
materials and equipment are mined, grown, produced or
manufactured, and from which the services are provided. Materials
and equipment are produced when, through manufacturing,
processing, or substantial or major assembling of components, a
commercially recognized product results that differs substantially in its
basic characteristics or in purpose or utility from its components.

Single-Stage: Two-Envelope Procurement of Works-Small Contract Bidding Document for CW-NCB-PAT-15
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6. Sections of 6.1
Bidding Document

6.2
6.3
6.4
7. Clarification of 7.1

Bidding

Document, Site

Visit, Pre-Bid

Meeting
7.2
7.3

B. Contents of Bidding Document

The Bidding Document consist of Parts 1, 1l, and lll, which include all
the Sections indicated below, and should be read in conjunction with
any Addenda issued in accordance with ITB 8.

PART | Bidding Procedures
Section 1 - Instructions to Bidders (ITB)
Section 2 - Bid Data Sheet (BDS)
Section 3 - Evaluation and Qualification Criteria (EQC)
Section 4 - Bidding Forms (BDF)
Section 5 - Eligible Countries (ELC)

PART Il Requirements
Section 6 —Employer’s Requirements (ERQ)

PART Il Conditions of Contract and Contract Forms
Section 7 - General Conditions of Contract (GCC)
Section 8 - Particular Conditions of Contract (PCC)
Section 9 - Contract Forms (COF)

The Invitation for Bids issued by the Employer is not part of the Bidding
Document.

The Employer is not responsible for the completeness of the Bidding
Document and their Addenda, if they were not obtained directly from
the source stated by the Employer in the Invitation for Bids.

The Bidder is expected to examine all instructions, forms, terms, and
specifications in the Bidding Document. Failure to furnish all
information or documentation required by the Bidding Document may
result in the rejection of the bid.

A prospective Bidder requiring any clarification of the Bidding
Document shall contact the Employer in writing at the Employer’s
address indicated in the BDS or raise his inquiries during the pre-bid
meeting if provided for in accordance with ITB 7.4. The Employer will
respond in writing to any request for clarification, provided that such
request is received prior to the deadline for submission of bids, within a
period given in the BDS. The Employer shall forward copies of its
response to all Bidders who have acquired the Bidding Document in
accordance with ITB 6.3, including a description of the inquiry but
without identifying its source. Should the Employer deem it necessary
to amend the Bidding Document as a result of a request for
clarification, it shall do so following the procedure under ITB 8 and ITB
22.2.

The Bidder is advised to visit and examine the Site of Works and its
surroundings and obtain for itself, on its own risk and responsibility, all
information that may be necessary for preparing the bid and entering
into a contract for construction of the Works. The costs of visiting the
Site shall be at the Bidder's own expense.

The Bidder and any of its personnel or agents will be granted
permission by the Employer to enter upon its premises and lands for

Bidding Document for CW-NCB-PAT-15
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1-8 Section 1 - Instructions to Bidders

the purpose of such visit, but only upon the express condition that the
Bidder, its personnel, and agents will release and indemnify the
Employer and its personnel and agents from and against all liability in
respect thereof, and will be responsible for death or personal injury,
loss of or damage to property, and any other loss, damage, costs, and
expenses incurred as a result of the inspection.

7.4 The Bidder’s designated representative is invited to attend a pre-bid
meeting, if provided for in the BDS. The purpose of the meeting will be
to clarify issues and to answer questions on any matter that may be
raised at that stage.

7.5 The Bidder is requested to submit any questions in writing, to reach the
Employer not later than one week before the meeting.

7.6 Minutes of the pre-bid meeting, including the text of the questions
raised, without identifying the source, and the responses given,
together with any responses prepared after the meeting, will be
transmitted promptly to all Bidders who have acquired the Bidding
Document in accordance with ITB 6.3. Any modification to the Bidding
Document that may become necessary as a result of the pre-bid
meeting shall be made by the Employer exclusively through the issue
of an addendum pursuant to ITB 8 and not through the minutes of the
pre-bid meeting.

7.7 Nonattendance at the pre-bid meeting will not be a cause for
disqualification of a Bidder.

8. Amendment of 8.1 At any time prior to the deadline for submission of bids, the Employer
Bidding Document may amend the Bidding Document by issuing addenda.

8.2 Any addendum issued shall be part of the Bidding Document and shall
be communicated in writing to all who have obtained the Bidding
Document from the Employer in accordance with ITB 6.3.

8.3 To give prospective Bidders reasonable time in which to take an
addendum into account in preparing their bids, the Employer may, at
its discretion, extend the deadline for the submission of bids, pursuant
to ITB 22.2.

C. Preparation of Bids

9. Cost of Bidding 9.1 The Bidder shall bear all costs associated with the preparation and
submission of its Bid, and the Employer shall in no case be
responsible or liable for those costs, regardless of the conduct or
outcome of the bidding process.

10. Language of Bid 10.1 The Bid, as well as all correspondence and documents relating to the
bid exchanged by the Bidder and the Employer, shall be written in the
language specified in the BDS. Supporting documents and printed
literature that are part of the Bid may be in another language provided
they are accompanied by an accurate translation of the relevant
passages in the language specified in the BDS, in which case, for
purposes of interpretation of the Bid, such translation shall govern.

Single-Stage: Two-Envelope Procurement of Works-Small Contract Bidding Document for CW-NCB-PAT-15
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11. Documents 111
Comprising the
Bid

11.2

11.3

11.4

12. Lettersof Bidand 12.1
Schedules

13. Alternative Bids 13.1

13.2

13.3

The Bid shall comprise two envelopes submitted simultaneously, one
called the Technical Bid containing the documents listed in ITB
11.2and the other the Price Bid containing the documents listed in ITB
11.3, both envelopes enclosed together in an outer single envelope.

The Technical Bid shall comprise the following:
(a) Letter of Technical Bid,;

(b) Bid Security or Bid Securing Declaration, in accordance with ITB
19;

(c) alternative bids, at Bidder's option and if permissible, in
accordance with ITB 13;

(d) written confirmation authorizing the signatory of the Bid to commit
the Bidder, in accordance with ITB 20.2;

(e) documentary evidence in accordance with ITB 17 establishing the
Bidder’s qualifications to perform the contract;

(f) Technical Proposal in accordance with ITB 16;

(g) Any other document required in the BDS.

The Price Bid shall comprise the following:
(a) Letter of Price Bid;

(b) completed Price Schedules, in accordance with ITB 12 and 14, or
as stipulated in the BDS;

(c) alternative price bids, at Bidder’'s option and if permissible, in
accordance with ITB 13;

(d) Any other document required in the BDS.

In addition to the requirements under ITB 11.2, bids submitted by a JV
shall include a copy of the Joint Venture Agreement entered into by
all partners. Alternatively, a Letter of Intent to execute a Joint Venture
Agreement in the event of a successful bid shall be signed by all
partners and submitted with the bid, together with a copy of the
proposed agreement.

The Letters of Technical Bid and Price Bid, and the Schedules, and all
documents listed under Clause 11, shall be prepared using the
relevant forms furnished in Section 4 (Bidding 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.

Unless otherwise indicated in the BDS, alternative bids shall not be
considered.

When alternative times for completion are explicitly invited, a statement
to that effect will be included in the BDS, as will the method of
evaluating different times for completion.

When specified in the BDS pursuant to ITB 13.1, and subject to 1TB
13.4 below, Bidders wishing to offer technical alternatives to the
requirements of the Bidding Document must first price the Employer’s
design as described in the Bidding Document and shall further provide
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1-10 Section 1 - Instructions to Bidders

all information necessary for a complete evaluation of the alternative
by the Employer, including drawings, design calculations, technical
specifications, breakdown of prices, and proposed construction
methodology and other relevant details. Only the technical alternatives,
if any, of the lowest evaluated Bidder conforming to the basic technical
requirements shall be considered by the Employer.

13.4 When specified in the BDS, Bidders are permitted to submit alternative
technical solutions for specified parts of the Works. Such parts will be
identified in the BDS and described in Section 6 (Employer's
Requirements). The method for their evaluation will be stipulated in
Section 3 (Evaluation and Qualification Criteria).

14. Bid Prices and 14.1 The prices and discounts quoted by the Bidder in the Letter of Price
Discounts Bid and in the Schedules shall conform to the requirements specified
below.

14.2 The Bidder shall submit a bid for the whole of the works described in
ITB 1.1 by filling in prices for all items of the Works, as identified in
Section 4 (Bidding Forms). In case of admeasurement contracts, the
Bidder shall fill in rates and prices for all items of the Works described
in the Bill of Quantities. Iltems against which no rate or price is entered
by the Bidder will not be paid for by the Employer when executed and
shall be deemed covered by the rates for other items and prices in the
Bill of Quantities.

14.3 The price to be quoted in the Letter of Price Bid shall be the total price
of the Bid, excluding any discounts offered.

14.4 Unconditional discounts, if any, and the methodology for their
application shall be quoted in the Letter of Price Bid, in accordance
with ITB 12.1.

14.5 Unless otherwise provided in the BDS and the Conditions of Contract,
the prices quoted by the Bidder shall be fixed. If the prices quoted by
the Bidder are subject to adjustment during the performance of the
Contract in accordance with the provisions of the Conditions of
Contract, the Bidder shall furnish the indices and weightings for the
price adjustment formulae in the Table(s) of Adjustment Data in
Section 4 (Bidding Forms) and the Employer may require the Bidder to
justify its proposed indices and weightings.

14.6 If so indicated in ITB 1.1, bids are being invited for individual contracts
or for any combination of contracts (packages). Bidders wishing to
offer any price reduction for the award of more than one Contract shall
specify in their bid the price reductions applicable to each package, or
alternatively, to individual Contracts within the package. Price
reductions or discounts shall be submitted in accordance with ITB
14.4, provided the bids for all contracts are submitted and opened at
the same time.

14.7 All duties, taxes, and other levies payable by the Contractor under the
Contract, or for any other cause, as of the date 28 days prior to the
deadline for submission of bids, shall be included in the rates and
prices and the total Bid Price submitted by the Bidder.
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19.3

The currency(ies) of the bid and payment shall be as specified in the
BDS.

Bidders may be required by the Employer to justify, to the Employer’s
satisfaction, their local and foreign currency requirements, and to
substantiate that the amounts included in the prices shown in the
appropriate form(s) of Section 4, in which case a detailed breakdown
of the foreign currency requirements shall be provided by Bidders.

The Bidder shall furnish a Technical Proposal including a statement of
work methods, equipment, personnel, schedule and any other
information as stipulated in Section 4 (Bidding Forms), in sufficient
detail to demonstrate the adequacy of the Bidders’ proposal to meet
the work requirements and the completion time.

To establish its qualifications to perform the Contract in accordance
with Section 3 (Evaluation and Qualification Criteria) the Bidder shall
provide the information requested in the corresponding information
sheets included in Section 4 (Bidding Forms).

Domestic Bidders, individually or in joint ventures, applying for
eligibility for domestic preference shall supply all information required
to satisfy the criteria for eligibility in accordance with ITB 35.

Bids shall remain valid for the period specified in the BDS after the bid
submission deadline date prescribed by the Employer. A bid valid for a
shorter period shall be rejected by the Employer as nonresponsive.

In exceptional circumstances, prior to the expiration of the bid validity
period, the Employer may request Bidders to extend the period of
validity of their Bids. The request and the responses shall be made in
writing. If a bid security is requested in accordance with ITB 19, it shall
also be extended twenty-eight (28) days beyond the deadline of the
extended validity period. A Bidder may refuse the request without
forfeiting its bid security. A Bidder granting the request shall not be
required or permitted to modify its Bid.

Unless otherwise specified in the BDS, the Bidder shall furnish as part
of its bid, in original form,either a Bid Securing Declaration or a bid
security as specified in the BDS. In the case of a bid security, the
amount shall be as specified in the BDS.

A Bid Securing Declaration shall use the form included in Section 4
(Bidding Forms). The Employer will declare a Bidder ineligible to be
awarded a Contract for a specified period of time, as indicated in the
BDS, if the Bid Securing Declaration is executed.

If a bid security is specified pursuant to ITB 19.1, the bid security shall
be, at the Bidder’s option, in any of the following forms:

(a) an unconditional bank guarantee;

(b) an irrevocable letter of credit; or

(c) acashier’s or certified cheque;
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all from a reputable bank from an eligible countryas described in
Section 5 (Eligible Countries). In the case of a bank guarantee, the bid
security shall be submitted either using the Bid Security Form included
in Section 4 (Bidding Forms) or another form acceptable to the
Employer. The form must include the complete name of the Bidder.
The bid security shall be valid for twenty-eight days (28) beyond the
original validity period of the bid, or beyond any period of extension if
requested under ITB 18.2.

19.4 Any bid not accompanied by a substantially compliant bid security in
accordance with ITB 19.3, or Bid Securing Declaration in accordance
with ITB 19.2, if required in accordance with ITB 19.1 shall be rejected
by the Employer as non-responsive.

19.5 If a bid security is specified pursuant to ITB 19.1, thebid security of
unsuccessful Bidders shall be returned as promptly as possible upon
the successful Bidder’s furnishing of the performance security pursuant
to ITB 42.

19.6 If a bid security is specified pursuant to ITB 19.1, the bid security of the
successful Bidder shall be returned as promptly as possible once the
successful Bidder has signed the Contract and furnished the required
performance security.

19.7 The bid security may be forfeited or the Bid Securing Declaration
executed:

(@) if a Bidder withdraws its bid during the period of bid validity
specified by the Bidder on the Letters of Technical Bid and Price
Bid, except as provided in ITB 18.2 or

(b) if the successful Bidder fails to:
(i) sign the Contract in accordance with ITB 41;
(i) furnish a performance security in accordance with ITB 42; or
(iif) accept arithmetical corrections in accordance with ITB 33; or

(iv) furnish a domestic preference security, if applicable, in
accordance with ITB 42.

19.8 The Bid Security or the Bid Securing Declaration of a JV shall be in the
name of the JV that submits the Bid. If the JV has not been legally
constituted at the time of bidding, the Bid Security or the Bid Securing
Declaration shall be in the names of all future partners as named in the
letter of intent mentioned in ITB 4.1.

20. Format and 20.1 The Bidder shall prepare one original of the Technical Bid and one
Signing of Bid original of the Price Bid comprising the Bid as described in ITB 11 and
clearly mark it “ORIGINAL - TECHNICAL BID” and “ORIGINAL -
PRICE BID". Alternative bids, if permitted in accordance with ITB 13,
shall be clearly marked “ALTERNATIVE". In addition, the Bidder shall
submit copies of the bid in the number specified in theBDS, and clearly
mark each of them “COPY.” In the event of any discrepancy between
the original and the copies, the original shall prevail.
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The original and all copies of the Bid shall be typed or written in
indelible ink and shall be signed by a person duly authorized to sign on
behalf of the Bidder. This authorization shall consist of a written
confirmation as specified in the BDS and shall be attached to the bid.
The name and position held by each person signing the authorization
must be typed or printed below the signature. All pages of the Bid,
except for unamended printed literature, shall be signed or initialed by
the person signing the bid.

Any amendments such as interlineations, erasures, or overwriting shall
be valid only if they are signed or initialed by the person signing the
bid.

Submission and Opening of Bids

Bidders may always submit their bids by mail or by hand. When so
specified in the BDS, Bidders shall have the option of submitting their
bids electronically. Procedures for submission, sealing and marking
are as follows:

(a) Bidders submitting bids by mail or by hand shall enclose the
original of the Technical Bid, the original of the Price Bid, and
each copy of the Technical Bid and each copy of the Price Bid, in
separate sealed envelopes, duly marking the envelopes as
“ORIGINAL - TECHNICAL BID”, “ORIGINAL - PRICE BID” and
“COPY NO... - TECHNICAL BID" and “COPY NO.... - PRICE
BID.” These envelopes, the first containing the originals and the
others containing copies, shall then be enclosed in one single
envelope per set. If permitted in accordance with ITB 13,
alternative bids shall be similarly sealed, marked and included in
the sets. The rest of the procedure shall be in accordance with
ITB 21.2 and 21.3.

(b) Bidders submitting bids electronically shall follow the electronic
bid submission procedures specified in the BDS.

The inner and outer envelopes shall;

(@) bear the name and address of the Bidder;

(b) be addressed to the Employer as provided in BDS 22.1; and

(c) bear the specific identification of this bidding process indicated in

the BDS 1.1.

The outer envelopes and the inner envelopes containing the Technical
Bid shall bear a warning not to open before the time and date for the
opening of Technical Bid, in accordance with ITB Sub-Clause 25.1.

The inner envelopes containing the Price Bid shall bear a warning not
to open until advised by the Employer in accordance with ITB Sub-
Clause 25.7.

If all envelopes are not sealed and marked as required, the Employer
will assume no responsibility for the misplacement or premature
opening of the bid.
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22. Deadline for 22.1 Bids must be received by the Employer at the address and no later
Submission of than the date and time indicated in the BDS.
Bids

22.2 The Employer may, at its discretion, extend the deadline for the
submission of bids by amending the Bidding Document in accordance
with ITB 8, in which case all rights and obligations of the Employer and
Bidders previously subject to the deadline shall thereafter be subject to
the deadline as extended.

23. Late Bids 23.1 The Employer shall not consider any bid that arrives after the deadline
for submission of bids, in accordance with ITB 22. Any bid received by
the Employer after the deadline for submission of bids shall be
declared late, rejected, and returned unopened to the Bidder.

24. Withdrawal, 24.1 A Bidder may withdraw, substitute, or modify its Bid — Technical or
Substitution, and Price — after it has been submitted by sending a written notice, duly
Modification of signed by an authorized representative, and shall include a copy of the
Bids authorization in accordance with ITB 20.2, (except that withdrawal

notices do not require copies). The corresponding substitution or
modification of the bid must accompany the respective written notice.
All notices must be:

(a) prepared and submitted in accordance with ITB 20 and ITB 21
(except that withdrawal notices do not require copies), and in
addition, the respective envelopes shall be clearly marked
“WITHDRAWAL,” “SUBSTITUTION,” “MODIFICATION;” and

(b) received by the Employer prior to the deadline prescribed for
submission of bids, in accordance with ITB 22.

24.2 Bids requested to be withdrawn in accordance with ITB 24.1 shall be
returned unopened to the Bidders.

24.3 No bid may be withdrawn, substituted, or modified in the interval
between the deadline for submission of bids and the expiration of the
period of bid validity specified by the Bidder on the Letters of Technical
Bid and Price Bid or any extension thereof.

25. Bid Opening 25.1 The Employer shall open the Technical Bids in public at the address,
date and time specified in the BDS in the presence of Bidders*
designated representatives and anyone who choose to attend. Any
specific electronic bid opening procedures required if electronic bidding
is permitted in accordance with ITB 21.1, shall be as specified in the
BDS.The Price Bids will remain unopened and will be held in custody
of the Employer until the specified time of their opening. If the
Technical Bid and Price Bid are submitted together in one envelope,
the Employer may reject the entire Bid. Alternatively, the Price Bid may
be immediately resealed for later evaluation.

25.2 First, envelopes marked “WITHDRAWAL" shall be opened and read
out and the envelope with the corresponding bid shall not be opened,
but returned to the Bidder. No bid withdrawal shall be permitted unless
the corresponding withdrawal notice contains a valid authorization to
request the withdrawal and is read out at bid opening.
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25.3

254

255

25.6

25.7

Second, outer envelopes marked “SUBSTITUTION” shall be opened.
The inner envelopes containing the Substitution Technical Bid and/or
Substitution Price Bid shall be exchanged for the corresponding
envelopes being substituted, which are to be returned to the Bidder
unopened. Only the Substitution Technical Bid, if any, shall be opened,
read out, and recorded. Substitution Price Bid will remain unopened in
accordance with ITB Sub-Clause 25.1. No envelope shall be
substituted unless the corresponding Substitution Notice contains a
valid authorization to request the substitution and is read out and
recorded at bid opening.

Next, outer envelopes marked “MODIFICATION” shall be opened. No
Technical Bid and/or Price Bid shall be modified unless the
corresponding Modification Notice contains a valid authorization to
request the modification and is read out and recorded at the opening of
Technical Bids. Only the Technical Bids, both Original as well as
Modification, are to be opened, read out, and recorded at the opening.
Price Bids, both Original and Maodification, will remain unopened in
accordance with ITB Sub-Clause 25.1.

All other envelopes holding the Technical Bids shall be opened one at
a time, and the following read out and recorded:

(a) the name of the Bidder;
(b) whether there is a modification or substitution;

(c) the presence of a Bid Securityor a bid securing declaration, if
required; and

(d) any other details as the Employer may consider appropriate.

Only Technical Bids and alternative Technical Bids read out and
recorded at bid opening shall be considered for evaluation. Unless
otherwise specified in the BDS, all pages of the Letter of Technical Bid are
to be initialed by at least three representatives of the Employer attending
the bid opening.No Bid shall be rejected at the opening of Technical
Bids except for late bids, in accordance with ITB Sub-Clause 23.1.

The Employer shall prepare a record of the opening of Technical Bids
that shall include, as a minimum: the name of the Bidder and whether
there is a withdrawal, substitution, or modification; alternative
proposals; and the presence or absence of a bid security or a bid
securing declaration, if one was required. The Bidders’ representatives
who are present shall be requested to sign the record. The omission of
a Bidder’s signature on the record shall not invalidate the contents and
effect of the record. A copy of the record shall be distributed to all
Bidders.

At the end of the evaluation of the Technical Bids, the Employer will
invite bidders who have submitted substantially responsive Technical
Bids and who have been determined as being qualified for award to
attend the opening of the Price Bids. The date, time, and location of
the opening of Price Bids will be advised in writing by the Employer.
Bidders shall be given reasonable notice for the opening of Price Bids.
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25.8 The Employer will notify Bidders in writing who have been rejected on
the grounds of their Technical Bids being substantially non-responsive
to the requirements of the Bidding Document and return their Price
Bids unopened.

25.9 The Employer shall conduct the opening of Price Bids of all Bidders
who submitted substantially responsive Technical Bids, in the
presence of Bidders‘ representatives who choose to attend at the
address, date and time specified by the Employer. The Bidder’'s
representatives who are present shall be requested to sign a register
evidencing their attendance.

25.10 All envelopes containing Price Bids shall be opened one at a time and
the following read out and recorded:

(@) the name of the Bidder;

(b) whether there is a modification or substitution;

(c) the Bid Prices, including any discounts and alternative offers; and
(d) any other details as the Employer may consider appropriate.

Only Price Bids, discounts, and alternative offers read out and
recorded during the opening of Price Bids shall be considered for
evaluation. Unless otherwise specified in the BDS, all pages of the Letter
of Price Bid and Schedules are to be initialed by at least three
representatives of the Employer attending the bid opening.No Bid shall
be rejected at the opening of Price Bids.

25.11 The Employer shall prepare a record of the opening of Price Bids that
shall include, as a minimum: the name of the Bidder, the Bid Price
(per lot if applicable), any discounts, and alternative offers. The
Bidders’ representatives who are present shall be requested to sign
the record. The omission of a Bidder’'s signature on the record shall
not invalidate the contents and effect of the record. A copy of the
record shall be distributed to all Bidders.

E. Evaluation and Comparison of Bids

26. Confidentiality 26.1 Information relating to the examination, evaluation, comparison, and
postqualification of bids and recommendation of contract award, shall
not be disclosed to Bidders or any other persons not officially
concerned with such process until information on Contract award is
communicated to all Bidders.

26.2 Any attempt by a Bidder to influence the Employer in the evaluation of
the bids or Contract award decisions may result in the rejection of its
Bid.

26.3 Notwithstanding ITB 26.2, from the time of bid opening to the time of
Contract award, if any Bidder wishes to contact the Employer on any
matter related to the bidding process, it may do so in writing.

27. Clarification of 27.1 To assist in the examination, evaluation, and comparison of the
Bids Technical and Price Bids, the Employer may, at its discretion, ask any
Bidder for a clarification of its bid. Any clarification submitted by a
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29.2

30. Responsiveness 30.1
of Technical Bid

30.2

30.3

Bidder that is not in response to a request by the Employer shall not be
considered. The Employer’s request for clarification and the response
shall be in writing. No change in the substance of the Technical Bid or
prices in the Price Bid shall be sought, offered, or permitted, except to
confirm the correction of arithmetic errors discovered by the Employer
in the evaluation of the Price Bids, in accordance with ITB 33.

If a Bidder does not provide clarifications of its Bid by the date and time
set in the Employer’s request for clarification, its bid may be rejected.

During the evaluation of bids, the following definitions apply:

(@) “Deviation” is a departure from the requirements specified in the
Bidding Document;

(b) “Reservation” is the setting of limiting conditions or withholding
from complete acceptance of the requirements specified in the
Bidding Document; and

(c) “Omission” is the failure to submit part or all of the information or
documentation required in the Bidding Document.

The Employer shall examine the Technical Bid to confirm that all
documents and technical documentation requested in ITB Sub-Clause
11.2 have been provided, and to determine the completeness of each
document submitted.

The Employer shall confirm that the following documents and
information have been provided in the Technical Bid. If any of these
documents or information is missing, the offer shall be rejected.

(a) Letter of Technical Bid;

(b) written confirmation of authorization to commit the Bidder;
(c) Bid Securityor Bid Securing Declaration, if applicable; and
(d) Technical Proposal in accordance with ITB 16.

The Employer’s determination of a Bid's responsiveness is to be based
on the contents of the bid itself, as defined in ITB11.

A substantially responsive Technical Bid is one that meets the
requirements of the Bidding Document without material deviation,
reservation, or omission. A material deviation, reservation, or omission
is one that,

(a) if accepted, would:

® affect in any substantial way the scope, quality, or
performance of the Works specified in the Contract; or

(ii) limit in any substantial way, inconsistent with the Bidding
Document, the Employer’s rights or the Bidder’s obligations
under the proposed Contract; or

(b) if rectified, would unfairly affect the competitive position of other
Bidders presenting substantially responsive bids.

The Employer shall examine the technical aspects of the Bid submitted
in accordance with ITB 16, Technical Proposal, in particular, to confirm
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that all requirements of Section 6 (Employer's Requirements) have
been met without any material deviation or reservation.

30.4 If a bid is not substantially responsive to the requirements of the
Bidding Document, it shall be rejected by the Employer and may not
subsequently be made responsive by correction of the material
deviation, reservation, or omission.

31. Nonconformities, 31.1 Provided that a bid is substantially responsive, the Employer may
Errors, and waive any nonconformities in the Bid that do not constitute a material
Omissions deviation, reservation or omission.

31.2 Provided that a Technical Bidis substantially responsive, the Employer
may request that the Bidder submit the necessary information or
documentation, within a reasonable period of time, to rectify
nonmaterial nonconformities in the Technical Bidrelated to
documentation requirements. Requesting information or
documentation on such nonconformities shall not be related to any
aspect of the Price Bid. Failure of the Bidder to comply with the request
may result in the rejection of its Bid.

31.3 Provided that a Technical Bidis substantially responsive, the Employer
shall rectify quantifiable nonmaterial nonconformities related to the Bid
Price. To this effect, the Bid Price shall be adjusted, for comparison
purposes only, to reflect the price of a missing or non-conforming item
or component. The adjustment shall be made using the method
indicated in Section 3 (Evaluation and Qualification Criteria).

32. Qualification of 32.1 The Employer shall determine to its satisfaction during the evaluation
the Bidder of Technical Bids whether Biddersmeet the qualifying criteria specified
in Section 3 (Evaluation and Qualification Criteria).

32.2 The determination shall be based upon an examination of the
documentary evidence of the Bidder’s qualifications submitted by the
Bidder, pursuantto ITB 17.1.

32.3 An affirmative determination shall be a prerequisite for the opening and
evaluation of a Bidder’s Price Bid. A negative determination shall result
into the disqualification of the Bid, in which event the Employer shall
return the unopened Price Bid to the Bidder.

33. Correction of 33.1 During the evaluation of Price Bids, the Employer shall correct
Arithmetical arithmetical errors on the following basis:
Errors

(a) only for unit price contracts,if there is a discrepancy between the
unit price and the total price that is obtained by multiplying the unit
price and quantity, the unit price shall prevail and the total price
shall be corrected, unless in the opinion of the Employer there is
an obvious misplacement of the decimal point in the unit price, in
which case the total price as quoted shall govern and the unit price
shall be corrected,;

(b) if there is an error in a total corresponding to the addition or
subtraction of subtotals, the subtotals shall prevail and the total
shall be corrected,;

(c) if there is a discrepancy between the bid price in the Summary of
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36.2

36.3

36.4

36.5

Bill of Quantities and the bid amount in item (c) of the Letter of
Price Bid, the bid price in the Summary of Bill of Quantities will
prevail and the bid amount in item (c) of the Letter of Price Bid will
be corrected; and

(d) if there is a discrepancy between words and figures, the amount in
words shall prevail, unless the amount expressed in words is
related to an arithmetic error, in which case the amount in figures
shall prevail subject to (a), (b) and (c) above.

If the Bidder that submitted the lowest evaluated bid does not accept
the correction of errors, its Bid shall be disqualified and its bid security
may be forfeitedor its bid securing declaration executed.

For evaluation and comparison purposes, the currency(ies) of the bid
shall be converted into a single currency as specified in the BDS.

Unless otherwise specified in the BDS, a margin of preference shall
not apply.

The Employer shall use the criteria and methodologies listed in this
Clause. No other evaluation criteria or methodologies shall be
permitted.

To evaluate the Price Bid, the Employer shall consider the following:

(a) the bid price, excluding Provisional Sums and the provision, if any,
for contingencies in the Summary Bill of Quantities for
admeasurement contracts, or Schedule of Prices for lump sum
contracts, but including Daywork items, where priced competitively;

(b) price adjustment for correction of arithmetic errors in accordance
with ITB 33.1;

(c) price adjustment due to discounts offered in accordance with ITB
14.4;

(d) converting the amount resulting from applying (a) to (c) above, if
relevant, to a single currency in accordance with ITB 34;

(e) adjustment for nonconformities in accordance with ITB 31.3;

(f) application of all the evaluation factors indicated in Section 3
(Evaluation and Qualification Criteria).

The estimated effect of the price adjustment provisions of the
Conditions of Contract, applied over the period of execution of the
Contract, shall not be taken into account in bid evaluation.

If this Bidding Document allows Bidders to quote separate prices for
different contracts, and to award multiple contracts to a single Bidder,
the methodology to determine the lowest evaluated price of the
contract combinations, including any discounts offered in the Letter of
Price Bid, is specified in Section 3 (Evaluation and Qualification
Criteria).

If the Bidfor an admeasurement contract, which results in the lowest
Evaluated Bid Price, is seriously unbalanced, front loaded or
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substantially below updated estimates in the opinion of the Employer,
the Employer may require the Bidder to produce detailed price
analyses for any or all items of the Bill of Quantities, to demonstrate
the internal consistency of those prices with the construction methods
and schedule proposed. After evaluation of the price analyses, taking
into consideration the schedule of estimated Contract payments, the
Employer may require that the amount of the performance security be
increased at the expense of the Bidder to a level sufficient to protect
the Employer against financial loss in the event of default of the
successful Bidder under the Contract.

37. Comparison of 37.1 The Employer shall compare all substantially responsive bids to
Bids determine the lowest evaluated bid. in accordance with ITB 36.2.

38. Employer’'s Right  38.1 The Employer reserves the right to accept or reject any bid, and to

to Accept Any Bid, annul the bidding process and reject all bids at any time prior to
and to Reject Any contract award, without thereby incurring any liability to Bidders. In
or All Bids case of annulment, all bids submitted and specifically, bid securities,

shall be promptly returned to the Bidders.

F. Award of Contract

39. Award Criteria 39.1 The Employer shall award the Contract to the Bidder whose offer has
been determined to be the lowest evaluated bid and is substantially
responsive to the Bidding Document, provided further that the Bidder is
determined to be qualified to perform the Contract satisfactorily.

40. Notification of 40.1 Prior to the expiration of the period of bid validity, the Employer shall
Award notify the successful Bidder, in writing, that its bid has been accepted.

40.2 At the same time, the Employer shall also notify all other Bidders of the
results of the bidding.The Employer will publish in an English language
newspaper or well-known freely accessible website the results
identifying the bid and lot numbers and the following information: (i)
name of each Bidder who submitted a Bid; (ii) bid prices as read out at
bid opening; (iii) name and evaluated prices of each Bid that was
evaluated; (iv) name of bidders whose bids were rejected and the
reasons for their rejection; and (v) name of the winning Bidder, and the
price it offered, as well as the duration and summary scope of the
contract awarded. After publication of the award, unsuccessful bidders
may request in writing to the Employer for a debriefing seeking
explanations on the grounds on which their bids were not selected.
The Employer shall promptly respond in writing to any unsuccessful
Bidder who, after Publication of contract award, requests a debriefing.

40.3 Until a formal contract is prepared and executed, the notification of
award shall constitute a binding Contract.

41. Signing of 41.1 Promptly after notification, the Employer shall send the successful
Contract Bidder the Contract Agreement.

41.2 Within twenty-eight (28) days of receipt of the Contract Agreement, the
successful Bidder shall sign, date, and return it to the Employer.

Single-Stage: Two-Envelope Procurement of Works-Small Contract Bidding Document for CW-NCB-PAT-15



Section 1 - Instructions to Bidders 1-21

42. Performance 42.1 Within twenty-eight (28) days of the receipt of notification of award
Security from the Employer, the successful Bidder shall furnish the performance
security in accordance with the Conditions of Contract, subject to ITB
36.5, using for that purpose the Performance Security Form included in
Section 9 (Contract Forms), or another form acceptable to the

Employer.

42.2 Failure of the successful Bidder to submit the above-mentioned
Performance Security or to sign the Contract Agreement shall
constitute sufficient grounds for the annulment of the award and
forfeiture of the bid securityor execution of the bid securing declaration.
In that event the Employer may award the Contract to the next lowest
evaluated Bidder whose offer is substantially responsive and is
determined by the Employer to be qualified to perform the Contract
satisfactorily.

42.3 The above provision shall also apply to the furnishing of a domestic
preference security if so required.
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Section 2 - Bid Data Sheet

A. General
ITB 1.1 The number of the Invitation for Bids is :PMU-10 of 2014-15
ITB 1.1 The Employer is: Department of Water Resources, Government of Odisha
ITB 1.1 The name of the bidding process is: Single stage 2 envelope
The identification number of the bidding process is: CW-NCB-PAT-15
The number and identification of lots comprising this bidding process is: One
ITB 2.1 The Borrower is: India
ITB 2.1 The name of the Project is: Orissa Integrated Irrigated Agriculture and Water
Management Investment Program, Project — 2.
B. Contents of Bidding Documents
ImB 7.1 For clarification purposes only, the Employer’s address is:
Attention: Chief Engineer-cum-project Director, PMU, OIIAWMIP, Department of
Water Resources, Government of Odisha
Street Address: Rajiv Bhawan
Floor/Room number: 5" Floor
City: Bhubaneswar
PIN Code: 751001
Country: India
Telephone: : 0674-2391275
Facsimile number: 0674-2391475
Electronic mail address: cepdpmu@gmail.com
Requests for clarification should be received by the Employer no later than: Ten
(10) days before the bid submission date.
ITB 7.4 . . . . . . ]
A Pre-Bid meeting will take place, it will be at the following date, time and place:
Date: 14.10.2015
Time: 11.30 AM
Place: Office of the Chief Engineer-cum-Project Director, PMU, OIIAWMIP
A site visit conducted by the Employer will be organized on 13.10.2015

Bidding Document for CW-NCB-PAT-15 Procurement of Works-Small Contract Single-Stage: Two-Envelope



2-2 Section 2 - Bid Data Sheet

C. Preparation of Bids

ITB 10.1 The language of the bid is: English

ITB 11.2(g) The Bidder shall submit with its Technical Bid the following additional documents:

The bidder is required to submit an affidavit in legal stamp paper certifying that all
the statements made in the required attachments and all the documents enclosed
by him in this bid are true and correct.

ITB 11.3 (d) The Bidder shall submit with its Price Bid the following additional documents:
NONE

ITB 13.1 Alternative bids shall not be permitted.

ITB 13.2 Alternative times for completion shall not be permitted.

ITB 13.4 Alternative technical solutions shall be permitted for the following parts of the

Works: Shall not be permitted.

ITB 14.6 The prices quoted by the Bidder shall be subject to adjustment during the
performance of the Contract.

ITB 15.1 The prices shall be quoted by the bidder and shall be paid in: Indian Rupees
(INR).

ITB 18.1 The bid validity period shall be (Ninety) 90 days days.A bid validity for a shorter
period shall be rejected by the Employer as non-responsive.

ITB 19.1 The Bidder shall furnish a bid security in the amount of : INR 0.63 million

ITB 19.2 The ineligibility period will be  NOT APPLICABLE

ITB 20.1 In addition to the original of the bid, the number of copies is: Two (2)

ITB 20.2 The written confirmation of authorization to sign on behalf of the Bidder shall
consist of:

(&) The name and description of the documentation required to demonstrate
the authority of the signatory to sign the Bid: Power of Attorney.

(b) Bids submitted by an existing or intended JV shall include an undertaking
signed by all parties (i) stating that all parties shall be jointly and severally
liable, and (ii) nominating a Representative who shall have the authority to
conduct all business for and on behalf of any and all the parties of the JV
during the bidding process and, in the event the JV is awarded the Contract,
during contract execution.
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D. Submission and Opening of Bids

ITB 21.1 Bidders shall not have the option of submitting their bids electronically.

ITB 21.1 (b) If bidders have the option of submitting their bids electronically, the electronic
bidding submission procedures shall be: Not Applicable

ITB 22.1 For bid submission purposes only, the Employer’s address is:

Attention: Chief Engineer-cum-project Director, PMU, OIIAWMIP, Department of
Water Resources, Government of Odisha

Street Address: Rajiv Bhawan
Floor/Room number: 5" Floor

City: Bhubaneswar

ZIP Code: 751001

Country: INDIA

The deadline for bid submission is:
Date: 30.10.2015

Time: 3.00 PM

ITB 25.1 The opening of the Technical Bid shall take place at:

Street Address: Office of the Chief Engineer-cum-Project Director, PMU,
OlIAWMIP

Floor/Room number: 5" Floor, Rajiv Bhawan
City: Bhubaneswar

Country: INDIA

Date: 30.10.2015

Time: 3.30 PM

ITB 25.5 The Letter of Technical Bid shall be initialed by three representatives of the
Employer attending Bid Opening.

ITB 25.10 The Letter of Price Bid and Schedules shall be initialed by three representatives
of the Employer attending Bid Opening.

E. Evaluation and Comparison of Bids

ITB 34.1
Not applicable.

ITB 35.1 A margin of preference shall not apply.
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Section 3 - Evaluation and Qualification Criteria
- Post-qualification -
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Section 3 - Evaluation and Quialification Criteria

11

1.2

1.3

1.4

Evaluation
In addition to the criteria listed in ITB 36.2 (a) — (e) the following criteria shall apply:

Adequacy of Technical Proposal

Evaluation of the Bidder's Technical Proposal will include an assessment of the Bidder's
technical capacity to mobilize key equipment and personnel for the contract consistent with
its proposal regarding work methods, scheduling, and material sourcing in sufficient detail
and fully in accordance with the requirements stipulated in Section 6 (Employer's
Requirements).

Non-compliance with equipment and personnel requirements described in Section 6
(Employer's Requirements) shall not normally be a ground for bid rejection and such non-
compliance will be subject to clarification during bid evaluation and rectification prior to
contract award.

Multiple Contracts

Bid invitation for seven other Contracts (No. CW-NCB-PAT-13), (No. CW-NCB-PAT-14), (No.
CW-NCB-PAT-16), (No.CW-NCB-KAN-01) , (No.CW-NCB-KAN-02), (No. CW-NCB-HLC-01)
& (No.CW-NCB-HLC-02) is issued simultaneously with the same date and time for the
deadline for submission of bids and opening of the Technical Bids for the bid submission and
the opening of the Technical Proposal for Contract CW-NCB-PAT-15 and pursuant to ITB
36.4, the Employer will evaluate and compare Bids on the basis of a contract, or a
combination of contracts, or as a total of contracts in order to arrive at the least cost
combination for the Employer by taking into account discounts offered by Bidders in case of
award of multiple contracts.

If a Bidder submits several successful (lowest evaluated substantially responsive) bids, the
evaluation will also include an assessment of the Bidder's capacity to meet the following
aggregated requirements as presented in the bid:

Construction Experience (value of similar contracts previously undertaken by the Bidder),
Financial Resources Requirements,

Equipment to be allocated, and

Personnel to be fielded

Completion Time

An alternative Completion Time, if permitted under ITB 13.2, will be evaluated as follows: Not
Applicable

Technical Alternatives

Technical alternatives , if permitted under ITB 13.4, will be evaluated as follows: Not
Applicable
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1.5 Quantifiable Nonconformities, Errors and Omissions

The evaluated cost of quantifiable nonconformities, errors and/or omissions are determined as
follows:

Pursuant to ITB 31.3, the cost of all quantifiable nonmaterial honconformities or omissions
shall be evaluated. The Employer will make its own assessment of the cost of any
nonmaterial nonconformities and omissions for the purpose of ensuring fair comparison of
bids.

1.6 Margin of Preference(Applicable for ICB only)

If a margin of preference shall apply under ITB 35.1, the procedure will be as follows as: Not
Applicable
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2. Qualification

Unless specifically indicated otherwise, it is the legal entity or entities comprising the Bidder, and not the

Bidder’'s parent companies, subsidiaries or affiliates, that must satisfy the qualification criteria described

below.

2.1 Eligibility

Criteria Compliance Requirements Documents
Joint Venture
- - - Submission
Requirement Single Entity | aj Partners Each One Requirements
Combined Partner Partner
2.1.1 Nationality
Nationa"ty in accordance with must meet must meet must meet not Forms
ITB Sub-Clause 4.2 requirement || requirement | requirement applicable ELI-1 ELI-2
with attachments
2.1.2 Conflict of Interest
No conflicts of interest in must meet must meet must meet not Letter of Technical
accordance with ITB Sub- requirement || requirement | requirement applicable Bid
Clause 4.3.
2.1.3 ADB Eligibility
Not having been declared must meet must meet must meet not Letter of Technical
ineligible by ADB. as described requirement || requirement | requirement applicable Bid
in ITB Sub-Clause 4.4.
2.1.4 Government-Owned Entity
Bidder required to meet must meet must meet must meet not Forms
conditions of ITB Sub-Clause requirement | requirement | requirement applicable ELI-1; ELI-2
4.5. with attachments
2.1.5 United Nations Eligibility
Not having been excluded by an must meet must meet must meet not Letter of Technical
requirement || requirement | requirement applicable Bid

act of compliance with a UN
Security Council resolution or
Employer’s country law, as
described in ITB Sub-Clause
4.7.

Single-Stage: Two-EnvelopeProcurement of Works-Small Contracts
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2.2 Pending Litigation

Pending Litigation criterion shallapply.

2.2.1 Pending Litigation and Arbitration

Criteria

Compliance

Requirements

Documents

Joint Venture

. . . Submission

Requirement Single Entity | Al Partners Each One Requirements
Combined Partner Partner

All pending litigation and must meet not must meet not Form LIT -1

arbitration. if any shall be requirement applicable requirement applicable
! ! . by itself or by itself or

treated as resolved against the | a5 partner to as partner to

Bidder and so shall in total not past or past or

represent more than fifty (50) existing JV existing JV

percent of the Bidder’s net
worthcalculated as the
difference between total assets
and total liabilities should be
positive.

Bidding Document for CW-NCB-PAT-15
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2.3 Financial Requirements

2.3.1 Historical Financial Performance

Criteria Compliance Requirements Documents
Joint Venture o
Requirement Single Entity | all Partners Each One RSubr_mssmn
{ equirements
Combined Partner Partner
Submission of audited financial must meet not must meet not Form FIN -1 with
statements or, if not required by requirement | applicable | requirement | applicable attachments
the law of the Bidder’s country,
other financial statements
acceptable to the Employer, for
the last five (5) years to
demonstrate the current
soundness of the Bidders
financial position. As a
minimum, the Bidder's net worth
for the last year, calculated as
the difference between total
assets and total liabilities should
be positive.
2.3.2 Average Annual Construction Turnover
Criteria Compliance Requirements Documents
Joint Venture o
Requirement Single Entity || Al Partners Each One RSubmlssmn
equwements
Combined Partner Partner
Minimum average annual mus_t meet mus_t meet must meet must meet Form FIN — 2
construction turnover® of INR requirement | requirement 25% 40%
63.00 million, calculated as of the of the

total certified payments received
for contracts in progress or
completed, within the last five
(5) years.

requirement

requirement

Note; - 1: (Financial turnover of previous years shall be given weightage of 10% per year based on Indian Rupee value to

bring them to current price level.)

Single-Stage: Two-EnvelopeProcurement of Works-Small Contracts

Bidding Document for CW-NCB-PAT-15




Section 3 - Evaluationand Qualification Criteria

3-7

2.3.3 Financial Resources Requirement

Criteria Compliance Requirements Documents
Joint Venture
. . . Submission
Requirement Single Entity || ajy Partners Each One Requirements
Combined Partner Partner
Using Forms FIN-3 and FIN-4 in must meet must meet must meet must meet Form FIN — 3 and
Section 4 (Bidding Forms), the requirement | requirement 2504 40% Form FIN — 4
Bidder must demonstrate of the of the

access to, or availability of,
liquid assets’, lines of credit, or
other financial resources (other
than any contractual advance
payments) to meet the Bidder’'s
financial resources requirement
indicated in Form FIN-4.

requirement

requirement

Liguid Assets mean cash and cash equivalents, short-term financial instruments, short term available-for-sale-
securities, marketable securities, trade receivables, short-term financing receivables and other assets that can
be converted into cash within ONE YEAR.

Bidding Document for CW-NCB-PAT-15
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2.4 Construction Experience

2.4.1 Contracts of Similar Size and Nature

Criteria Compliance Requirements Documents
Joint Venture
- - - Submission
Requirement Single Entity | Al Partners Each One Requirements
Combined Partner Partner
Participation in at least one mus_t meet mus_t meet n_ot n_ot Form EXP -1
contract that has been requirement | requirement applicable applicable
. as follows:
successfully or substantially Either one
completed within the_ Ia_lst five (5) partner must
years and that are similar to the meet
proposed works, where the requirement
value of the Bidder’s or
participation exceeds INR 50.40 any F:a””‘;f
million. The similarity of the domonaaate
Bidder’s participation shall be one (1)

based on the physical size,
nature of works, complexity,
methods, technology or other
characteristics as described in
Section 6 (Employer’s
Requirements).

successfully
or
substantially
completed
contract of
similar size
and nature

2.4.2 Construction Experience in Key Activities (May be complied by Specialist Subcontractors. Employer shall
require evidence of subcontracting agreement from the Bidder. Specialist Subcontractor is a specialist enterprise engaged

for highly specialized processes which cannot be provided by the main Contractor.)

Criteria Compliance Requirements Documents
Joint Venture
. . . Submission
Requirement Single Entity || A Partners Each One Requirements
Combined Partner Partner
For the above or other contracts must meet must meet not not Form EXP - 2
requirements | requirements | applicable applicable

executed during the period
stipulated in 2.4.1 above, a
minimum construction
experience in the following key
activities:

Earth work —43500
Cum per year

Concrete of all grades — 2000

cum per year.

Single-Stage: Two-EnvelopeProcurement of Works-Small Contracts

Bidding Document for CW-NCB-PAT-15




Section 4 - Bidding Forms 4-1

Section 4 - Bidding Forms
- Post Qualification -
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Letter of Technical Bid

We, the undersigned, declare that:

(@)

(b)

()

(d)

()

We have examined and have no reservations to the Bidding Documents, including Addenda issued
in accordance with Instructions to Bidders (ITB) 8;

We offer to execute in conformity with the Bidding Documents the following Works:

Our Bid consisting of the Technical Bid and the Price Bid shall be valid for a period of .. ... days
from the date fixed for the bid submission deadline in accordance with the Bidding Documents, and
it shall remain binding upon us and may be accepted at any time before the expiration of that period;

Our firm, including any subcontractors or suppliers for any part of the Contract, have nationalities
from eligible countries [insert the nationality of the Bidder, including that of all parties that comprise
the Bidder if the Bidder is a consortium or association, and the nationality of each Subcontractor and
Supplier];

We, including any subcontractors or suppliers for any part of the contract, do not have any conflict of
interest in accordance with ITB 4.3;

()  We are not participating, as a Bidder, in more than one bid in this bidding process in accordance
with ITB 4.3, other than alternative offers submitted in accordance with ITB 13;

(@) Our firm, its affiliates or subsidiaries, including any Subcontractors or Suppliers for any part of the
contract, has not been declared ineligible by ADB, under the Employer’s country laws or official
regulations or by any act of compliance with a decision of the United Nations Security Council;

Contractor Project Manager
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(h) We are not a government owned entity / We are a government owned entity but meet the
requirements of ITB4.5; *

0] We agree to permit ADB or its representative to inspect our accounts and records and other
documents relating to the bid submission and to have them audited by auditors appointed by ADB.

)] If our bid is accepted, we commit to mobilising key equipments and personnel in accordance with
the requirements set forth in Section-6 (Employers requirements) and our technical proposal or as
otherwise agreed with the employer.

*  Use one of the two options as appropriate

Contractor Project Manager
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Letter of Price Bid

0 RN

We, the undersigned, declare that:

(&) We have examined and have no reservations to the Bidding Documents, including Addenda issued
in accordance with Instructions to Bidders (ITB) 8;

(b) We offer to execute in conformity with the Bidding Documents the following Works:

(c) The total price of our Bid, excluding any discounts offered in item (d) below is:
(d) The discounts offered and the methodology for their application are:

(e) Our Bid shall be valid for a period of .. ... days from the date fixed for the bid submission deadline
in accordance with the Bidding Documents, and it shall remain binding upon us and may be
accepted at any time before the expiration of that period;

() If our Bid is accepted, we commit to obtain a performance security in accordance with the Bidding
Documents;

(@) We have paid, or will pay the following commissions, gratuities, or fees with respect to the bidding
process or execution of the Contract: **

Name of Recipient Address Reason Amount

Contractor Project Manager
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(h) We understand that this bid, together with your written acceptance thereof included in your
notification of award, shall constitute a binding contract between us, until a formal contract is
prepared and executed; and

0] We understand that you are not bound to accept the lowest evaluated bid or any other bid that you
may receive.

() We agree to permit ADB or its representative to inspect our accounts and records and other
documents relating to the bid submission and to have them audited by auditors appointed by ADB.

** If none has been paid or is to be paid, indicate "none”

Contractor Project Manager
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Bid Security

Bank Guarantee

We have been informed that . . . .. name of the Bidder. . . . . (hereinafter called "the Bidder") has submitted
toyouitsbiddated......... (hereinafter called "the Bid") for the execution of ... ... .. name of contract .
...... under Invitation for Bids No. . ... ..... (“the IFB").

Furthermore, we understand that, according to your conditions, bids must be supported by a bid
guarantee.

At the request of the Bidder, we ... .. name of Bank. . . . . hereby irrevocably undertake to pay you any
sum or sums not exceeding in total an amountof . ... ...... amount in figures . . .. ... .. R amount
inwords . ...... ) upon receipt by us of your first demand in writing accompanied by a written statement

stating that the Bidder is in breach of its obligation(s) under the bid conditions, because the Bidder:
(a) has withdrawn its Bid during the period of bid validity specified by the Bidder in the Form of Bid; or

(b) having been notified of the acceptance of its Bid by the Employer during the period of bid validity, (i)
fails or refuses to execute the Contract Agreement, or (ii) fails or refuses to furnish the Performance
Security, in accordance with the ITB.

This guarantee will expire: (a) if the Bidder is the successful Bidder, upon our receipt of copies of the
Contract Agreement signed by the Bidder and the performance security issued to you upon the instruction
of the Bidder; and (b) if the Bidder is not the successful Bidder, upon the earlier of (i) our receipt of a copy
your notification to the Bidder of the name of the successful Bidder; or (ii) twenty-eight days after the
expiration of the Bidder’s bid.

Consequently, any demand for payment under this guarantee must be received by us at the office on or
before that date.

This guarantee is subject to the Uniform Rules for Demand Guarantees, ICC Publication No. 458.

2.1 Note: All italicized text is for use in preparing this form and shall be deleted from the final
document
Contractor Project Manager
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Technical Proposal

(Descriptive text should be included in the section Site Organization , Method Statement Mobilization
Schedule, and Construction Schedule.)

Personnel

Equipment

Site Organization
Method Statement
Mobilization Schedule
Construction Schedule

Others

Contractor Project Manager
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Personnel

Bidders should provide the names of suitably qualified personnel to meet the requirements specified in Section
3 (Evaluation and Qualification Criteria). The data on their experience should be supplied using the Form below
for each candidate.

Form PER — 1: Proposed Personnel

1. Title of position*
Name

2. Title of position*
Name

3. Title of position*
Name

4. Title of position*
Name

*As listed in Section 3 (Evaluation and Qualification Criteria).

Contractor Project Manager

Single stage-Two Envelope Procurement of Works-Small Contract Bid- Document-CW-NCB-PAT-15



Section 4 - Bidding Forms

Form PER — 2: Resume of Proposed Personnel

Position
Personnel Name Date of birth
information
Professional qualifications
Present Name of employer
employment

Address of employer

Telephone Contact (manager / personnel officer)
Fax E-mail
Job title Years with present employer

Summarize professional experience in reverse chronological order. Indicate particular technical and managerial

experience relevant to the project.

From

To

Company / Project / Position / Relevant technical and management experience

Contractor

Single stage-Two Envelope

Project Manager
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Equipment

The Bidder shall provide adequate information to demonstrate clearly that it has the capability to meet the
requirements for the key equipment listed in Section 3 (Evaluation and Qualification Criteria). A separate Form
shall be prepared for each item of equipment listed, or for alternative equipment proposed by the Bidder.

Item of Equipment

Equipment Name of manufacturer Model and power rating
Information

Capacity Year of manufacture
Current Current location
Status

Details of current commitments

Source Indicate source of the equipment

O owned O Rented O Leased O Specially manufactured

Omit the following information for equipment owned by the Bidder.

owner Name of owner

Address of owner

Telephone Contact name and title

Fax Telex

Agreements Details of rental / lease / manufacture agreements specific to the project

Contractor Project Manager
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Site Organization
Information to include (but not limited to) :

Organization plan of site personnel (including key personnel, their roles, responsibilities and lines of
communication / authority internally and externally ) and main facilities;

Human Resource requirements for associated with various construction activities (Labor force mix and labor
force loading for various tasks);

Opportunities for recruitment and utilization of local workforce;
Mechanisation of organization and trained personnel requirement;

Organisation of the supplying of materials and possible engagement of sub-contractors for specific tasks.

Contractor Project Manager
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Method Statement
Information to include (but not limited to) :

Details on site establishment; contact and liaison with the project manager/ representatives / consultants for
adequate location / area of offices / lavatories and storage areas;

Lead time on key components;

Construction methods and sequencing particularly for concrete works, earthworks and temporary works with
consideration of operational requirements of Remal Canal ;

Quality Control , testing and commissioning requirements;

Project controls (Schedule, cost, quality, document) to be adopted and associated project management
software;

Material distribution, equipment / plant/ transport requirements;
Risk points;

Operational and environmental requirements;

Documentation to be generated;

Special Safety procedures;

Interface with other contractors.

Contractor Project Manager
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Mobilization Schedule

Contractor to provide details of preparatory work and operations, including but not limited to those necessary for
the movement of personnel equipment, supplies and incidentals to the project site; for the establishment of the
contractor’s offices, buildings and other facilities necessary to undertake the works;

This will also include other work and operations that must be performed , or for expenses incurred, before
beginning work on the various items. It shall also include pre construction costs which are necessary direct costs
to the project and are to general nature rather than directly attributable to other pay items under the contract
Aspects to consider include :

Time bound schedule of mobilisation activities;

Requirements for site familiarisation and access assessment;

Required permits for transportation of the plant, establishment of site offices and accommodation;
Site access and preparation;

Equipment mobilisation and temporary access requirements;

Risk assessment;

Remedial actions required.

Contractor Project Manager
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Construction Schedule

The construction schedule include (but not limited to) :

Breakdown of construction activities (and resources requirements) to clearly define tasks to be undertaken
Identification of task to be sub-contracted and activity schedule;

Milestone dates (including start and finish dates), duration of activities, and logical relationship;

Computer software utilized to produce and update project schedule and to meet activity coding system;

Use of appropriate network calculation such as the Critical Path Method (CPM) of network calculation to generate
project schedule;

Risk analysis;

Timing for periodic schedule update meeting and key personnel involved.

Contractor Project Manager
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Bidders Qualification

To establish its qualifications to perform the contract in accordance with Section 3 (Evaluation and
Qualification Criteria) the Bidder shall provide the information requested in the corresponding Information
Sheets included hereunder.

Contractor Project Manager
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Form ELI - 1: Bidder’s Information Sheet

Bidder’s Information

Bidder’s legal name

In case of JV, legal name of
each partner

Bidder’s country of
constitution

Bidder’s year of
constitution

Bidder’s legal address in
country of constitution

Bidder’s authorized
representative

(name, address, telephone
numbers, fax numbers, e-mail
address)

Attached are copies of the following original documents.

O 1 incaseof single entity, articles of incorporation or constitution of the legal entity named above, in accordance with ITB
4.1and 4.2.

O 2. Authorization to represent the firm or JV named in above, in accordance with ITB 20.2.
QO 3. Incaseof JV, letter of intent to form JV or JV agreement, in accordance with ITB 4.1.

O 4 Incaseofa government-owned entity, any additional documents not covered under 1 above required to comply with ITB
45.

Contractor Project Manager
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Form ELI - 2: JV Information Sheet

Each member of a JV and Specialist Subcontractor must fill in this form

JV |/ Specialist Subcontractor Information

Bidder’s legal name

JV Partner’s or
Subcontractor’s legal
name

JV Partner’s or
Subcontractor’s country of
constitution

JV Partner’s or
Subcontractor’s year of
constitution

JV Partner’s or
Subcontractor’s legal
address in country of
constitution

JV Partner’s or
Subcontractor’s authorized
representative information

(name, address, telephone
numbers, fax numbers, e-mail
address)

Attached are copies of the following original documents.
O 1. Articles of incorporation or constitution of the legal entity named above, in accordance with ITB 4.1 and 4.2.
O 2. Authorization to represent the firm named above, in accordance with ITB 20.2.

O 3. Inthecaseof government-owned entity, documents establishing legal and financial autonomy and compliance with
commercial law, in accordance with ITB 4.5.

Specialist Subcontractor is a specialist enterprise engaged for highly specialized processes which cannot be
provided by the main Contractor.

Contractor Project Manager
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Form LIT - Pending Litigation and Arbitration

Each Bidder or member of a JV must fill in this form

Pending Litigation and Arbitration

O No pending litigation in accordance with Criteria 2.2 of Section 3 (Evaluation and Qualification Criteria)

a Pending litigation in accordance with Criteria 2.2 of Section 3 (Evaluation and Qualification Criteria)

Value of
Value of Pending
Year Matter in Dispute Pending Claim as a
Claim in INR Percentage of
Net Worth

Contractor Project Manager

Single stage-Two Envelope Procurement of Works-Small Contract Bid- Document-CW-NCB-PAT-15



Section 4 - Bidding Forms 4-19

Form FIN - 1: Historical Financial Performance

Each Bidder or member of a JV must fill in this form

Financial Data for Previous 5 Years in INR
Year 1: Year 2: Year 3: Year 4: Year 5:

Information from Balance Sheet

Total Assets

Total Liabilities

Net Worth

Current Assets

Current Liabilities

Information from Income Statement

Total Revenues

Profits Before Taxes

Profits After Taxes

O Attached are copies of financial statements (balance sheets including all related notes, and (| (|
income statements) for the last five years, as indicated above, complying with the following
conditions.

All such documents reflect the financial situation of the Bidder or partner to a JV, and not
sister or parent companies.

Historic financial statements must be audited by a certified accountant.

Historic financial statements must be complete, including all notes to the financial
statements.

Historic financial statements must correspond to accounting periods already completed
and audited (no statements for partial periods shall be requested or accepted).

Contractor Project Manager
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Form FIN - 2: Average Annual Construction Turnover

Each Bidder or member of a JV must fill in this form

Amount Exchange Amount in INR
Currency Rate

Year

Average Annual Construction Turnover

The information supplied should be the Annual Turnover of the Bidder or each member of a JV in terms of the
amounts billed to clients for each year for work in progress or completed, converted to INR at the rate of
exchange at the end of the period reported.

Contractor Project Manager

Single stage-Two Envelope Procurement of Works-Small Contract Bid- Document-CW-NCB-PAT-15



Section 4 - Bidding Forms 4-21

Form FIN — 3: Availability of Financial Resources

Specify proposed sources of financing, such as liquid assets®, lines of credit, and other financial resources
(other than any contractual advance payments) available to meet the financial resources requirement indicated
in Form Fin — 4,

Financial Resources

No. Source of financing Amount in INR
1
2
3
1 Liguid Assets mean cash and cash equivalents, short - term financial instruments, short term available - for -

sale- securities, marketable securities, trade receivables, short-term financing receivable and other assets
that can be converted into cash within one year.

Contractor Project Manager
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Form FIN- 4: Financial Resources Requirement

Bidders (or each JV partner) should provide information indicated below in order to calculate the aggregated
financial resources requirement, which equals the sum of: (i) the Bidder's (or each JV partner’s) current
commitments on all contracts that have been awarded, or for which a letter of intent or acceptance has been
received, or for contracts approaching completion, but for which an unqualified, full completion certificate has
yet to be issued and (i) financial resources requirement for subject contract as determined by the Employer.
Bidder must also disclose any other financial obligations that could materially affect the implementation of
subject contract if such contract were to be awarded to the Bidder.

Financial Resources Requirement

Employer’s Contract Remaining Outstanding Monthly Financial
Name of Contract (Contact Address, Completion Contract Period in | Contract Value | Resources Requirement
Tel, Fax) Date months (A)* (B)? (BIA)

A. Cumulative Financial Resources Requirement for Current Contract Commitments 3

B. Financial Resources Requirement for Subject Contract (Employer to specify)

Financial Requirement Resources (Sum of A and B) INR.......ee.
1 Remaining contract period to be calculated from 28 days prior to bid submission deadline.
2 Remaining outstanding Contract Values to be calculated from 28 days prior to the bid submission deadline
(US$ equivalent based on the foreign exchange rate as of the same date).
3. Bidder should calculate this amount based on the sum of Monthly Financial Resources Requirements for Each

Current Works Contract based on the following calculation:

Estimated Contract Value (Inclusive of Taxes and Duties)

Completion period in Months

Contractor Project Manager
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Form EXP — 1: Contract of Similar Size and Nature

Fill up one (1) form per contract.

Contract of Similar Size and Nature

Contract
Contract No...... of...... Identification
Award Date Completion Date
Role in Contract O contractor Q' management O subcontractor
Contractor
Total Contract Amount INR
If partner in a JV or subcontractor,
specify participation of total contract | Percent of Total Amount

amount

Employer’s Name
Address
Telephone/Fax Number
E-mail

Description of the similarity in accordance with Criteria 2.4.1 of Section 3

Participation in at least one
contract that have been
successfully or substantially
completed within the last five
(5)years and that are similar to
the proposed works, where the
value of the Bidder’s
participation exceeds INR
50.40 million. The similarity
of the Bidder’s participation
shall be based on the physical
size, nature of works,
complexity, methods,
technology or other
characteristics as described in
Section 6 (Employer’s
Requirements).

Contractor Project Manager
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Form EXP - 2: Specific Construction Experience in Key Activities

Fill up one (1) form per contract

Contract with Similar Key Activities

Contract No......... of..... Contract Identification

Award Date Completion Date

Role in Contract U contractor Q' wmanagement U Subcontractor
Contractor

Total Contract Amount INR

If partner in a JV or

subcontractor, specify Percent of Total Amount

participation of total
contract amount

Employer’'s Name
Address
Telephone Number
Fax Number

E-mail

Description of the key activities in accordance with Criteria 2.4.2 of Section 3

For the above or other
contracts executed
during the period
stipulated in 2.4.1
above, a minimum
construction
experience in the
following key activities:

Earth work — 43500
Cum per year

Concrete of all grade
— 1988 cum per
year.

Contractor Project Manager
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Schedules

Bill of Quantities [Admeasurements contract]

Bill of Quantities

Contractor Project Manager
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BILL OF QUANTITIES

NAME OF THE WORK :- REM OF DISTRIBUTARIES CANAL D8 RD 2.107-19.880 KM OF PATTAMUNDAI CANAL INCLUDING ALL
STRUCTURES, SELECTIVE LINING AND REPAIR OF CANAL EMBANKMENT ROADS.

To be
Executed as
per
Sr. Description of Items Tec_h_mc«’_:ll Unit Quantity Rate per unit Amount in Rs.
No. specification
section of
Bid
document
R?te n Rate in Words
Figure
1 Earth work in excavation of foundation in all kinds of
soil |r_1c_lud|ng dressing and I_evelllng the bed and Section-1,2 &
depositing the excavated materials away from the work 3 Cum 8388.34
site with all cost to complete the work as per drawing
and specification as directed by the Project manager.
2 Excavation of any approved type of soil in borrow area
and transportation including loading and unloading the
soil in canal embankment in layers for all helghts with Section-1.2 &
all costs to complete the work as per drawing and 3 Cum 50441.50
specification and as per the direction of the Project
Manager. ( Including clearance of shrub jungles &
trench cutting etc)
3 Excavation of canal in all kinds of soil including stoney
earth, gravel and moorum interspread with boulders up
to 1/2 cum size including trimming of slopes and bed to | Section-1,2 &
. . . . Cum 27920.55
design section, transportation by mechanical means | 3
and utilising the usefull earth in the filling reaches of
canals embankments & disposal of unusable earth at
approved dumping yard with all costs to complete the
Contractor Project Manager
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work as per the specification and direction of the
Project manager.

4 | Watering earth work upto OMC and compaction by
vibratory compactor in layers not exceeding 30 cm in
depth to required density to achive 95 % compaction in | Section-1,2 &
embankment with all costs to complete the work as per | 3

approved drawing and specification and as directed by
the Project Manager

Cum | 67193.83

5 Fine dressing of earthwork in slopes and turfing the
surface with compact dub grass with all costs to Section-1,2 &
complete the work as per design, drawing and 3
specification and direction of the Project Manager

Sgm | 117189.02

Filling foundation and plinth with sand well watered and | Section-1,2 &
rammed with all cost to complete the work as per 3
specification and direction of the Project Manager

Cum 2758.75

7 Providing and laying cement concrete conforming to M-
15 grade for P.C.C. work using 20mm & downgraded .

. . Section 1,2,4
size hard granite crusher broken stone aggregate as 210 Cum 3194.09
per approved drawing and specification with all costs to
complete the work as directed by Project Manager

8 Providing and laying P.C.C./R.C.C conforming to M-20
grade on approved surface using 20mm and
downgraded size hard granite crusher broken | Section 1,2,4
aggregate as per approved drawing and specification | &10

with all costs to complete the work as per direction of
the Project Manager.

Cum 781.32

Contractor Project Manager
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Supplying, providing & straightening the coiled or bent
up un-coated HYSD bar/reinforcement for R.C.C. work
including cutting, bending, binding and tying the grills
and placing in position including cost of binding wire
18 to 20 gauge as per approved design, drawing and
specifications with all costs to complete the work, as
directed by the project Manager.

Section
&10

124

Qtl

22.22

10

Providing formwork for concrete in canal structures with
F1 finish using steel shutters or plywood shutters
including supply of rigid tie and supports with all costs
to complete the work as per specification and as
directed by the Project Manager.

Section
&10

12,4

Sgm

11845.60

11

Providing 20mm thick cement plaster in C M (1:4) over
masonry work at all heights with all costs involved for
the completion of item of work as per specification and
direction of project Manager.

Section
&10

1,2,7

Sgm

1460.64

12

Construction of R.C.C Railing conforming to M 30
grade cast-in-situ with 20 mm nominal size hard granite
aggregate, tolerance of vertical RCC post not to
exceed 1 in 500, center to center spacing between
vertical post not to exceed 2000 mm, leaving adequate
space between vertical post for expansion including all
costs to complete the work as per drawing and
specification and as per direction of Project Manager.

Section
&10

12,4

Rmt

52.80

13

Dismantling brick or stone masonry in lime or cement
mortar of all heights including stacking the usefull
materials at site for reuse and removing the debris
away from work site as per the direction of the Project
Manager.

Section
&10

12

Cum

631.29

Contractor

Single stage-Two Envelope

Project Manager
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14

Dismantling of cement concrete of all grades at all
heights, providing T&P and scaffolding wherever
necessary,sorting the dismantled material, stacking the
serviceable material and disposal of unserviceable
material away from work site with as per direction of
Project Manager.

Section 1,2
&10

Cum

8.28

15

Scarping plaster in Lime or Cement Mortar from
Brick/Stone masonry including T & P sorting the
dismantled material, disposal of unserviceable material
and stacking the serviceable material with all lifts and
lead of 1000 mts. as per direction of Project Manager.

Section 1,2
&10

Sgm

1460.64

16

Providing weep holes in Plain/Reinforced concrete
abutment,wing & return wall with 100 mm dia AC
pipe,extending through the full width of the structure
with slope of IV:20 H towards drawing face with all cost
to complete the work as per drawing and specification
as per direction of Project manager.

Section 1,2,4
&10

Rmt

2250.00

17

Rough stone dry packing in aprons and revetment with
30 cm and above size hard granite stone and filling the
interstices with small stones complete with all costs
involved for the completion of work as per specification
and direction of Project Manager.

Section-1,2 &
3

Cum

1654.38

18

Grouting aprons and revetments 23 cm deep with
cement concrete conforming to M15 grade with 20 mm
& downgraded hard granite crusher broken stone
aggregate complete with all costs to complete the work
as per specification and as directed by Project
Manager.

Section-1,2 &
3

Sgm

5423.39

Contractor

Single stage-Two Envelope

Project Manager
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19

Supplying, laying & fixing in position 150 mm dia
R.C.C. spun pipes of NP-3 class conforming to ISI
standard with collar joints filled in cement mortar(1:3)
with all costs to complete the item of work as per
drawing, specification and direction of Project Manager.

Section 1,2,4
&10

Rmt

562.00

20

Supplying, laying & fixing in position 250 mm dia
R.C.C. spun pipes of NP-3 class conforming to ISI
standard with collar joints filled in cement mortar(1:3)
with all costs to complete the item of work as per
drawing, specification and direction of Project Manager.

Section 1,2,4
&10

Rmt

10.00

21

Supplying, laying & fixing in position 450 mm dia
R.C.C. spun pipes of NP-3 class conforming to ISI
standard with collar joints filled in cement mortar(1:3)
with all costs to complete the item of work as per
drawing, specification and direction of Project Manager.

Section 1,2,4
&10

Rmt

157.50

22

Providing & laying sub base by admixture of sand &
moorum in layers not exceeding 22.50cm depth
watering and compaction to the required density in
OMC with smooth wheeled roller in road surface with
all costs to complete the work as per specification and
direction of Project Manager.

Section 1,2,&
8

Cum

3495.56

23

Cleaning the existing granual base surfce including
removal of binding materials and other foreign
materials with wier brushes and small picks,sweeping
with brooms or soft brushes and finally dusting with old
gunny bags and J/or compressed air to receive
bituminous complete as per the direction of Project
Manager

Section 1,2,&
8

Sgm

16965.00

Contractor

Single stage-Two Envelope

Project Manager
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24

Providing & laying, spreading and compacting IRC
Grade-l (90mm-45mm) metal to WBM specification
including spreading in uniform thickness of 115 mm
compacted to 100 mm, hand packing, rolling with three
wheeled steel roller 8-10 ton in stages to proper grade
and camber filling of the interstices with sand &
moorum admixture, watering & compacting to required
density as per clause 404 of MORTH specification, with
all costs to complete the work as per specification and
as directed by Project Manager.

Section 1,2,&
8

cum

1187.55

25

Providing & laying, spreading and compacting IRC
Grade-lll 53 mm - 22.4 mm metal to WBM specification
including spreading in uniform thickness of 100 mm
compacting to 75 mm, hand packing, rolling with three
wheeled steel roller 8-10ton in stages to proper grade
and camber aggregates, watering & compacting to
required density as per clause 404 of MORTH
specification with all costs to complete the work as per
specification and as directed by Project Manager.

Section 1,2,&
8

Cum

890.66

26

Providing and laying 20mm thick premix carpet using
0.18cum of 13.20mm & 0.09 cum of 6mm size ships
with 14.60Kg Bitumen for 10 Sgm including hand
packing to proper camber & consolidation with PRR
including all cost ,Conveyance, royalty, taxes and
labour and hire charges of machinery involved for the
completion of item of work as per direction of Project
manager.

Section 1,2,&
8

Sgm

11875.50

27

Providing and laying 6mm thick seal coat using
0.06cum of 6.7mm & downgraded chips and 6.80 Kg
Bitumen for 10 Sgm including consolidation with P.R.R
with hire and running charges of PRR including all cost
,Conveyance, royalty, taxes and labour and hire
charges of machinery involved for the completion of

Section 1,2,&
8

Sgm

11875.50

Contractor

Single stage-Two Envelope

Project Manager
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item of work as per direction of Project manager.

28
Binding road surface with sand 6mm thick including all
cost, Conveyance, royalty, taxes and labour and hire
charges of machinery involved for the completion of
item of work as per direction of Project manager.

Section 1,2,&

3 Sgm 11875.50

29 | Manufacturing,transporting and erecting at site vertical
lift shutters including hoist,hoisting platform and all
accessories as per approved drawing and specification
for cross regulator,head regulator & escape for main | Section 1,2,&

canal and distributaries including all cost | 10 Sqm 43.03
,Conveyance,taxes and labour and hire charges of
machinery involved for the completion of item of work
as per direction of Project Manager.
Total 29 items
Contractor Project Manager
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Section 5 - Eligible Countries

5-1

1. |AFG Afghanistan 35 | FSM Micronesia, Federal State of
2. | ARM Armenia 36 | MON Mongolia
3. | AUS Australia 37 | MYA Myanmar
4. | AUT Austria 38 | NAU Nauru, Republic of
5. | AZE Azerbaijan 39 | NEP Nepal
6. | BAN Bangladesh 40 | NET Netherlands
7. | BEL Belgium 41 | NZL New Zealand
8. | BHU Bhutan 42 | NOR Norway
9. | BRU Brunei Darussalam 43 | PAK Pakistan
10. | CAM Cambodia 44 | PAL Palau
11. | CAN Canada 45 | PNG Papua New Guinea
12. | PRC China, People’s Republic of 46 | PHI Philippines
13. | COO Cook Islands 47 | POR Portugal
14. | DEN Denmark 48 | SAM Samoa
15. | FIJ Fiji Islands, Republic of 49 | SIN Singapore
16. | FIN Finland 50 | SOL Solomon Islands
17. | FRA France 51 | SPA Spain
18. | GEO Georgia 52 | SRI Sri Lanka
19. | GER Germany 53. | SWE | Sweden
20. | HKG Hong Kong, China 54. | SWI Switzerland
21. | IND India 55. | TAJ Tajikistan
22. | INO Indonesia 56. | TAP Taipei,China
23. | IRE Ireland 57. | THA Thailand
24. | ITA Italy 58. | TIM Timor-Leste
25. | JPN Japan 59. | TON Tonga
26. | KAZ Kazakhstan 60. | TUR Turkey
27. | KIR Kiribati 61. | TKM Turkmenistan
28. | KOR Korea 62. | TUV Tuvalu
29. | KGZ Kyrgyz 63. | UKG United Kingdom
30. | LAO Lao People’s Democratic Rep. 64. | USA United States of America
31. | LUX Luxembourg 65. | UZB Uzbekistan
32. | MAL Malaysia 66. | VAN Vanuatu
33. | MLD Maldives 67. | VIE Viet Nam
34. | RMI Marshall Islands
Contractor Project Manag er
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TECH.SPEC./CIVIL WORKS SECTION 6
NCB/ADB

Section 6-Employer’s Requirements

This Section contains the specification, the drawings and supplementary information
that describe the works to be procured.
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NCB/ADB

GOVERNMENT OF ODISHA

DEPARTMENT OF WATER RESOURCES

MODIFIED

TECHNICAL SPECIFICATION
FOR
CONSTRUCTION OF CIVIL WORKS
FOR
ADB ASSISTED SCHEMES
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TECH.SPEC./CIVIL WORKS SECTION 6
NCB/ADB
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Section -1 GENERALREQUIREMENTAND SPECIFICATION 6-6
Section - 2 SITE OF WORK 6-30
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Section — 2.5 Monsoon Damage
Section-2.6 Khariff Irrigation
Section — 2.6 Removal of Silt and Water
Section — 2.7 Procedure for Measurement
Section - 3 EARTH WORK 6-35
Section — 3.1 General
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NCB/ADB
SECTION PARTICULARS PAGE NO
Section-4.2 General Concrete Requirement
Section-4.3 Special Requirements for Concrete Structures
Section-4.4 Providing & Fixing NP2/NP3 RCC Pipes
Section-4.5 Concrete in Pile Foundation
Section-5 CEMENT CONCRETE LINING 6-83
Section-5.1 Scope of Work
Section-5.2 Clearing Site
Section-5.3 Preparation of Sub-grade
Section-5.4 Materials
Section-5.5 Cast in Place concrete lining
Section-5.6 Testing of concrete and acceptance of Work
Section-5.7 Tolerance
Section -5.8 Dewatering
Section - 5.9 Measurement
Section — 5.10 Payment
Section — 6 CEMENT CONCRETE PILE 6-92
Section — 6.1 Pile Foundation
Section — 6.2 Measurement
Section — 6.3 Payment
Section -7 PLASTERING & POINTING 6-98
Section - 7.1 Materials
Section — 7.2 Mortar
4
Contractor Project Manager

Bid document-CW-NCB-PAT-15




TECH.SPEC./CIVIL WORKS

SECTION 6

Single stage-Two Envelope

Procurement of Works-Small Contract

NCB/ADB
SECTION PARTICULARS PAGE NO
Section - 7.3 Plastering with Cement Mortar
Section — 7.4 Pointing to C. R. Masonry
Section - 7.5 Measurement and Payment
Section - 7.6 Payment
Section — 8 ROAD WORK 6-101
Section - 8.1 General
Section - 8.2 Setting out of Work
Section - 8.3 Preparation of Site
Section - 8.4 Foundation Preparation
Section - 8.5 Borrow Area
Section - 8.6 Compaction
Section - 8.7 Measurement and Payment
Section - 8.8 Rate for Payment
Section - 8.9 Materials
Section — 8.10 Construction Procedure
Section - 9 GATE WORKS 6-114
Section -10 REHABILITATION & REPAIR WORKS 6-138
Section — 10.1 General
Section — 10.2 Requirement for Repair
Section —10.3 Repair Works
Section — 10.4 Grouting in Masonry
Section — 10.5 Measurement and Payment
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SECTION — (1)
GENERAL REQUIREMENT

1.1 PREAMBLE :

The Technical Specification shall form a part of the contract and shall be read in
conjunction with other bidding documents. If required, the Project Manager may issue special
specifications modifying, amending, or supplementing the requirements spelt out in this Technical
Specification. In such a case, the provision in the Special Specification shall prevail over those in
the Technical Specification.

1.2ACRONYMS

BM, B.M. Bench Mark Lit, Litre

BOQ, B.0.Q. Bill of Quantities LS, L.S. Lump sum

CE, C.E. Chief Engineer M, m, Met, met. Meter

Cm,cm Centimetre Mm Millimetre

Cum, CuM Cubic Meter MT Metric Tonne

Cm? Squire Centimetre M3 Cubic meter

°C Degree Celsius MDD Maximum Dry Density
cc, cc? Cubic Centimetre N Newton

EIC, E.I.C. Project Manager No, no Number

Gm, gm Gram I OoMC Optimum Moisture Content
Hr, hr Hour Qtl, Ontl Quintal

Km, KM Kilometre RM, Rm, rm Running Meter

Kg, KG Kilogram I Sqg. M, Sgm, Sq Met Squire Meter

13 STANDARDS AND SPECIFICATIONS:

The term, Indian Standard specifications herein after referred to as BIS as used herein
means the relevant Bureau of Indian Standard codes with all amendments published up to the
date of submission of tenders. A Statement of BIS as applicable to the context of present work is
listed below. The list is not exhaustive.
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LIST OF INDIAN STANDARDS

Sl. No. Short title B. I. S. Number
0) CEMENT
Q) Specification for ordinary, and

Low heat Portland cement 269 — 1989
(2) Specification for Portland

Pozzolana Cement 1489 — 1991
3) Portland slag cement (Third Revision) 455 - 1989
(4) Method for Physical tests for hydraulic cement

(Reaffirmed 1980) 4031 - 1996
(5) Method of chemical analysis

of hydraulic cement (First revision) 4032 - 1985
(6) Rapid hardening Portland cement 8041 — 1990
(7) High strength ordinary Portland cement 8112 — 1989
(8) Specification for 53 grade Ordinary Portland Cement 12269 - 1987
() AGGREGATES
(1) Specification for coarse and fine AGGREGATE

from natural source for concrete 383 -1970
(2) Specification for Sand for Masonry Mortars 2116 — 1980
3 Method of Tests for aggregates for 2386 - 1969

Concrete (Part — I to Part — VIV)
4) Standard sand for testing of cement (First

revision) with amendment 1 & 2 Reaffirmed 1980 650 — 1991
(5) Method for sampling of aggregates for concrete 2430 — 1969
(6) Method of test for determining aggregates impact

value of soft coarse aggregates 5640 — 1970
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(1)
(1)

(2)

(V)

(1)

(2)

3)

(4)

()

(6)

(7)

(8)

Contractor

SECTION 6

BUILDING STONES

Method of Test for Determination of strength 1221 - 1974

properties of natural building stones (Part — I to Part — 1V)

Part- - | Compressive Strength

Part — I Transverse Strength

Part — IlI Tensile Strength

Part — IV Shear Strength

Method of Measurement of Buildings and Civil

Engineering Works method. (Part — IV, stone masonry) 1200 — 1976

STEEL

Code of practice for bending and fixing of bars

for concrete reinforcement 2502 - 1963

Specification for cold worked steel deformed bars

for concrete reinforcement 1786 — 1985

Code of practice for Welding of M. S. Bars used for

Reinforced Concrete Construction 2751 — 1966

Recommendations for detailing of reinforcement in

reinforced concreted works 5525 - 1969

Specification of Mild Steel and Medium Tensile

Bars for concrete reinforcement 432 - 1966
(Part—1)

Code for practice for safety and health requirement

in Electric and Gas welding and cutting operations 818 — 1968

Code for practice for Fire precautions in welding and

Cutting operations 3016 — 1966

Measurement of Building and Civil Engineering 1200 - 1974

Works, method Part — VIII steel work and Iron work (Part — VIII)

Project Manager
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(9)

(V)

(1)

(V1)

(1)

(2)

3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

Contractor
Single stage-Two Envelope

Code of procedure for manual or metal ARC
welding of Mild Steel

MASONRY

Method of Measurement of building and Civil
Engineering works Part — XII plastering and pointing
CONCRETE

Method of Measurement of building and Civil
Engineering works Part — Il cement concrete works
Code of practice for plain and reinforced concrete
Methods of tests for strength of concrete

Code of practice for laying in situ cement
concrete lining on canals

Specification for Admixtures for concrete
Methods of Sampling and Analysis of concrete
General requirements for Concrete

Vibrators — immersion type

General requirement for concrete vibrator

screed board type (first revision)

Code of practice for use of immersion vibrator for
consolidating concrete (first revision)

Method for testing performance of

batch type concrete mixer

Form vibrators for concrete

Ready mixed concrete (First revision)

Code of practice for sealing joints in concrete
lining on canals

Vibrating plate compactor

Procurement of Works-Small Contract

SECTION 6

823 — 1964
1200 - 1976
(Part — XII)
1200 - 1968
(Part—11)
456 — 2000
516 — 1959
3873 - 1993
9103 - 1979
1199 - 1959
2505 — 1992
2506 — 1985
3558 — 1983
4634 — 1990
4656 — 1991
4926 — 1990
5256 — 1992
5889 — 1994

Project Manager

Bid document-CW-NCB-PAT-15



TECH.SPEC./CIVIL WORKS

(15)

(16)

17)

(18)

(VI1)

(1)

(2)

3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

NCB/ADB

Contractor

Single stage-Two Envelope

Concrete Pavers

Concrete slump test apparatus

Method of making curing and determining compressive
Strength of accelerated cured concrete test specimen
Guidelines for concrete mix design

EARTH WORK

Method of Measurement of building and Civil
Engineering Works Part — | Earth Work

Safety code for piling and other deep foundations
Code of practice Design Installation, observation

and maintenance of uplift pressure pipes for
Hydraulic structures on permeable foundation

Safety code for excavation works

Code of practice for Protection of slope

for reservoir embankments

Code of Practice for earth work on Canals

Guidelines for lining of Canals in expansive soils
Method of test for soils Part — Il

Determination of water content

Method of test for soils Determination of

Water content Dry density relation using light compaction
Method of test for soils Determination of

dry density of soils in place by the sand

replacement method

Method of test for soils Determination of dry

Density of soils in place by the core cutter method

Classification & identification of soils for general

10
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7245 — 1991
7320 — 1992
9013 — 1979
10262 — 1982
1200 - 1992
(Part—1)
5121 — 1994
6532 — 1992
3764 — 1992
8237 — 1990
4701 — 1982
9451 — 1991
2720 - 1973
(Part—11)
2720 — 1995
(Part — VII)
2720 - 1974
(Part — XXVIII)
2720 - 1975
(Part — XXIX)
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(13)

(14)

(15)

(16)

17)

(18)

(19)

(20)

(VI

(1)

(2)

3)

(4)

()

(6)

(7)

NCB/ADB

Contractor

Single stage-Two Envelope

Engineering purpose (first revision)

Safety code for working with construction machinery

Filtration media — sand & gravel

Under drainage arrangements of lined canals
Precast cement concrete slabs for canal lining

Methods of tests of soils

Method of load test on soils (Second revision)
Method for standard penetration

tests for soils (First revision)

Method of sampling and preparation

of stabilized soils for testing

OTHER SUBJECTS

Safety code for scaffolds and

Ladders Part — | Scaffolds

Safety code for scaffolds and ladders

Part — Il Ladders

Recommendations on stacking and storage of
Construction materials at site

Plywood for general purposes

(Second revision) Amendment 1 to 3

Test sieves

Code of practice for under drainage of lined
canals (first revision)

Code for practice for in— situ

11
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1498 — 1970
7293 — 1996
8419 — 1990
(Part—1)
4558 — 1995
3868 — 1995
2720 - 1997
(Part—1to X)
1888 — 1999
2131 — 1997
4332-1995
3696 - 1966
(Part - 1)
3696 - 1966
(Part—11)
4082 - 1977
303 - 1975
460 — 1985

(Part—1to 3)

4558 — 1983

5529
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permeability test (Part—1to 2)
(8) Standard Specification and Code of Practice
for Road & Bridges IRC: 21-2000

In addition to the relevant BIS code, the specifications prescribed and guidelines issued
by Central Water Commission Standard Specifications, IRC, MoRTH shall also be followed.

The BIS Codes which have been referred above, if updated, the updated code of practice
shall be followed.

Any materials for which no standard is referred to or has not been fully specified in the
Specifications then it shall be of 1st class quality and the contractor is to carry out the necessary
tests based on International Testing Standard as per direction of Project Manager.

1.4  GENERAL CHARACETRISTICS OF THE PROJECT SITE

The working area for the present package covers from village Raitundi near Bharatpur to village
Jajhang near Kendrapara. The major villages coming under, are like Raitundi, Bharatpur,
Rajnagar, Barsardahipur, Jajahang, Barimul etc. The site is accessible from NH - 05
(Balichandrapur) and SH — 09 A. The nearest railway station is Cuttack.

15 BRIEF DESCRIPTION OF THE WORKS :

a) Renovation of Canal Section from RD. 2.107 Km to RD. 19.880 of D8.
b) Renovation of Existing Structure;

VRB - 22 Nos.
H/R - 11 Nos.
CR -5 Nos.

Drainage Syphon — 19 Nos.

Outlets — 102 Nos.

Bathing Ghat — 26 Nos

CC Guard wall for a distance of 1500m (D8)..
Service Road: - 3.393 Km.

1.6 CONTRCTOR’S TEMPORARY FACILITIES

1.6.1 Contractor’s Offices, Stores, etc.

The Contractor shall be responsible for the land he deems necessary for his offices,
stores, and warehouse and for the housing and welfare of his employees. The Contractor shall
also be responsible for the construction, maintenance, operation and subsequent removal of such
temporary facilities. These facilities shall be equipped with adequate electricity and potable water
supplies.

The temporary quarters and camp accommodation shall be run and maintained in an
efficient manner for the duration of the Contract, and shall be open to the inspection of the
Government Medical Officer of Health at all times, and any instruction given by him for the
cleaning, disinfecting, and general maintenance thereof shall be carried out by the Contractor.
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The above buildings shall from the time of their erection until the completion of the Works
will remain the property of the Employer and the Contractor shall not demolish or remove any
buildings or part thereof without the written permission of the Project Manager. On the completion
of the Works they shall become the property of the Contractor who shall, if so ordered remove
them and the associated services and restore the Site to the approval of the Project Manager.

The Contractor shall submit, for the approval of the Project Manager, within fourteen (14)
days from the Commencement Date his detailed plan and/or construction drawings of his offices,
stores, and warehouse that he proposes to construct or rent, including his proposals for water
and power supply and sewage facilities. All buildings and facilities shall conform to the
Employer’s standards.

1.7 CONTRACTOR’S TRANSPORT

The Contractor shall make his own arrangements for the transport, where necessary, of
his staff and workmen to and from the site of the works at his own expenses. No payment shall
be made on this item, and such costs in this item are deemed to be covered in the unit rate.

1.8 TEMPORARY ACCESS ROAD

The Contractor shall construct and maintain the temporary access roads including
temporary access bridges necessary for the construction of the Works and transportation of the
materials. The access roads to the borrow pits and for constructing the canals and roads shall be
constructed by rehabilitating and reinforcing the existing roads, where available. The access
roads shall be constructed in such a manner that all of the temporary access roads and bridges
ensure the passage of heavy equipment and trucks during the whole construction period. The
Contractor shall also pay compensation to the owner(s) if he constructs the temporary access
roads on privately owned land. To the possible extent the contractor should avoid agricultural
lands and forest lands.

Not less than 14 days before he intends to start construction of any part of the temporary
access roads, the Contractor shall submit to the Project Manager his detailed construction
programme, and drawings of:

@) the temporary access roads including temporary access bridges; and

(b) any other temporary works which he considers necessary for the proper execution of the
Works.
The Contractor shall not start the construction of any temporary access road until the

Project Manager’s approval thereto has been obtained. However, such approval shall not relieve
the Contractor of any liability or obligation under the Contract.

The Contractor shall construct the temporary access roads and bridges in accordance
with the approved drawings and construction programme and shall maintain and repair such
roads so as to ensure the passage of heavy equipment and trucks throughout the construction
period of the works, giving special attention to watering the access road(s), unless otherwise
specified or directed by the Project Manager. On completion of the works, such as canal, drain,
road, bridge, culvert, etc., he shall remove such access road and bridge from the site as directed
by the Project Manager.
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The public and village roads may also be used as temporary access road. The Contractor
shall maintain and repair them to the satisfaction of the authorities concerned.

The Contractor shall facilitate the use of such roads by the public in a friendly co-operative
manner.

All costs, including cost of land compensation, therefore incurred by the Contractor in
complying with the requirements of this Sub-Clause shall be deemed to be included in the
respective item rates in the Bill of Quantities. No separate payment for these items shall be made.

1.9 BORROW AREA & QUARRIES

The Project Manager shall have the power to disallow the method of construction and/or
the use of any borrow/quarry area if, in his opinion, the stability and safety of the Works or any
adjacent structure is endangered, or there is undue interference with the natural or artificial
drainage, or the method or use of the area will promote undue erosion.

All areas susceptible to erosion shall be protected as soon as possible either by
temporary or permanent drainage works. All necessary measures shall be taken to prevent
concentration of surface water and to avoid erosion and scouring of slopes and other areas. Any
newly formed channels shall be backfilled.

Borrow/quarries shall be located away from the population centres, drinking water intakes
and drainage systems. The cutting of trees shall be minimised. Temporary ditches and/or settling
basins shall be dug to prevent erosion. The undesirable ponding of water shall be prevented
through temporary drains discharging into natural drainage channels.

No borrow pits shall be dug within 5m of the toe of the embankment, if their depth is less
than 0.5m, and 10m, if their depth is more than 0.5 m; or within such a distance from the toe of
the bank where a 4:1 hydraulic gradient line cuts the ground surface , whichever is more as per
IS :4701-1982 pg.15.

Borrow pits shall not be more than 1m in depth and 25 m in length. A clear distance of 1m
shall be left between the pits. The bed of borrow pits shall be left reasonably smooth and even.

Borrow pits shall be drained to avoid stagnation of water and the bottom level of borrow
pits should be fixed with reference to the prevailing ground slope towards the nearest natural
drainage course.

Borrow pits should be avoided within the forest areas.

Earthwork operations shall be strictly limited to the areas to be occupied by the permanent
Works and approved borrow areas and quarries, unless otherwise permitted by the Project
Manager. Due provision shall be made for temporary drainage. Erosion and/or instability and/or
sediment deposition arising from earthwork operations not in accordance with the Specifications
shall be made good immediately.

The Contractor shall obtain the permission of the Project Manager before opening up any
borrows or quarries. Such borrow pits and quarries may be prohibited or restricted in dimensions
14

Contractor Project Manager
Single stage-Two Envelope Procurement of Works-Small Contract Bid document-CW-NCB-PAT-15



TECH.SPEC./CIVIL WORKS SECTION 6
NCB/ADB

and depth by the Project Manager where:

@ they might affect the stability or safety of the Works or adjacent property;
(i) they might interfere with natural or artificial drainage or irrigation;

(iii) they may be environmentally unsuitable.

(iv) the contractor should enter into an equitable agreement with landowner for borrow area
redevelopment if any landowner requires and after completion of the borrow area the
contractor obtains a “Satisfaction Letter “or “No — objection Letter” from the land owner on
a stamp paper

At least 14 days before he intends to commence opening up any approved borrow pit or
guarry, the Contractor shall submit to the Project Manager his intended method of working and
restoration. These shall include but not be limited to:

() the location, design and method of construction of any access track;

(i) the volume and nature of materials to be removed,;

(iii) the sequence and method of excavation of materials;

(iv) measures for controlling runoff and sediment from the site during operations; and

(V) proposals for site restoration including approximate finished levels, drainage,
erosion and sediment control, slope stabilisation and re-vegetation, including
reinstatement of any access track.

The operation of borrow pits or borrow areas shall not be permitted until the method of
working for that particular pit or area has been approved by the Project Manager in writing.
Restoration shall be to the satisfaction of the Project Manager.

1.10 DISPOSAL OF CONSTRUCTION DEBRIS

Materials in excess of the requirements for permanent works and unsuitable materials
shall be disposed of in locations and in the manner as agreed with the Project Manager. The
locations of disposal sites shall be such as not to promote instability, destruction of properties and
water supply systems. Exposed areas of such disposal sites shall be suitably dressed and be
planted with suitable vegetation.

The Contractor shall plan his works in such a way that there is no spillage or seepage of
petroleum products to the surface or sub-surface water.

1.11 CONSTRUCTION PROGRAM

Within ten (10) days from the Commencement Date the Contractor shall submit to the
Project Manager for approval a complete and practicable construction programme showing the
orderly performance of the Works. The Construction Programme shall show in detail the proposed
method of operations, including purchase and delivery of materials and equipment, as well as the
construction. The Construction Programme shall show in a bar chart each major item of the Works
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and the Temporary Works on separate horizontal lines, sequence of operation and the period
required for the completion of each activity and preferably using Microsoft Project 2007 software.
The Construction Programme shall, when approved by the Project Manager, become a part of the
Contract.

In amplification, the particulars supplied by the Contractor with the programme shall

include the following details:

(@)
(b)

(€)

(d)

(€)
(f)

(9)
(h)

1.12

a statement giving the numbers and categories of supervisory and technical staff and
skilled/unskilled labour to be employed on the Works;
a list and type/details of the Contractor's Equipment (including vehicles) which the
Contractor proposes to employ on the Works, stating whether they are to be acquired
from inside or outside India, including programmed dates for order and delivery;

a list detailing the purchase and delivery of materials and Plant from both inside
and outside India;
details of the Contractor's methods of working for all operations including construction by
sequence. The programme shall also indicate the proposed temporary flow diversions and
arrangements for de-watering illustrating the sequence of various critical stages of
construction;
a statement and outline layout giving the proposals for location of offices and stores at the
Site; and
details of the programme for the construction of the works from the Commencement Date,
including a complete resource allocation showing the number of units and allotted times
for each unit of the Contractor’'s Equipment, Plant, materials and labour allocated for each
part of the works.
The programme shall show the start and completion dates of the various activities, in
order to complete the entire project by the Intended Completion Date.
No separate payment shall be made to the Contractor for complying with this Sub-Clause.

PROGRESS REPORTING AND REVIEW MEETINGS

1.12.1 Monthly Report

The Contractor shall furnish to the Project Manager, at the Contractor’s own cost, at

regular one (1) month intervals and in a form and number of copies determined by the Project
Manager, the following:

@ physical and financial progress for the preceding months and estimated progress for the
report month;

(i) completion schedules (target and actual) based on the approved Construction
Programme,;

(iii) estimated expenditures for the report month;

(iv) a tabulation of construction equipment, listing the major items and pieces of equipment
which were utilised for performance of the Works during the preceding month;

(V) a tabulation of employees, showing the supervisory staff and the numbers of several
classes of labourers employed by the Contractor in the preceding month;
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(vi) purchase and expenditure report covering the Plant and materials furnished by the
Contractor for the Works;

vii) the climatic conditions prevailing during the report month;
viii)  the environmental and social measures carried out by the contractor; and

iX) any report which may be specifically requested by the Employer and/or the Project
Manager.

1.12.2 Final or Completion Report

Within 30 days from the Provisional Acceptance Date, the Contractor shall submit to the
Project Manager a Completion Report in 30 copies. The Report should include:

Inventory of executed works;

Financial statement;

Main issues encountered;

List of the equipment and staff mobilized; and
Recommendations.

The report should also include: as-built drawings of the various structures.

1.12.3 Site/Works Meetings

The Contractor shall attend all the Site/Work Meetings (periodical or exceptional) called by
the Project Manager. A Minutes of Meeting should be prepared and jointly signed by the
Contractor (or its representative) and the Project Manager.

1.12.4 Site Diary Book

The Contractor shall maintain a site diary book in which all the main activities in the site
should be daily recorded including inventory of existing staff and equipment, works progress,
incidents, executed tests and samples collection, visits and particular or exceptional events. The
diary should be jointly signed by the Contractor’s representative and the Project Manager.

1.12.5 Audits by the Employer

The Contractor shall note that the Employer shall be entitled, at its discretion, to conduct
audits in respect to:

(a) costs incurred in the event of termination; and

(b) any other costs that the Contractor claims from the Employer which are not specifically
covered by the terms of the Contract.
The Contractor shall be obliged to keep accurate up-to-date accounts with records

concerning the above items.
1.13 PROGRESS PHOTOGRAPHS:

The Contractor shall make all arrangements to provide a minimum of 20 monthly progress
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photographs by a digital camera in albums, but not pasted, showing the work progress and shall
promptly supply four copies of such photographs, larger than 10 cm x 15 cm in size, of such
portions of the works in progress and/or completed as may be directed by the Project Manager.
Each print shall contain on its back the date and title of the view taken. The digital files of the
photographs shall be the property of the Employer and no prints from those shall be supplied to
any persons without the approval of the Project Manager. No payment on the account shall be
made to the contractor.

1.14 QUALITY ASSURANCE, CONTROL AND QUALITY MONITORING

It shall be the responsibility of the Contractor to ensure the quality of the materials to be
used, quality of works to be executed as well as the quality of finished product as per technical
specification in accordance with Indian Standards.

Contractor shall establish and maintain field laboratory suitably placed inside the Project
area (including suitable building, furniture and equipment) at his own cost and conduct different
guality control test on construction material, process control test on construction & quality control
monitoring test on finished products. He shall appoint qualified & experienced technical staff as
per requirement to conduct tests. Equipment as necessary to conduct the tests shall be procured
by the contractor. A list indicating some of the main equipment are given below for reference of
the Contractors. The Contractor shall also procure other equipment, if necessary, to conduct tests
specified for different items of work to the satisfaction of the Project Manager.

1. Portable Compressive strength Testing Machine 1 no.
2. Field density apparatus core cutter with dolly and steel rammer. 3 sets
3. Modified proctor density apparatus full unit. (For light compaction) 1 set.
4. Rapid Moisture meter 3 sets
5. Sample Extruder. 1 set
6. Steel Straight edge — 300mm long. 3 nos.
7. Flakiness gauge 3 nos.
8. Mixing tools such as mixing pan, spoon, trowel, spatula etc. 3 sets
9. Air tight container, small size for M.C. determination 40 nos.

10. Oven, thermostatically controlled to maintain a temperature 105 — 110°C 1 no.

11. Steel tape 3mitr. 1 no.
12. Palette knife with blade 20cm long & 3cm wide. 1 set
13. Porcelain evaporating dish-15cm dia. 4 nos.
14. Stainless steel spatula 25 cm long 4 nos.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

28.

29.
30.
31.
32.

33.

34.

Contractor
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Aluminium dish with lid-5cm dia.

Enamel plate - 45cm x 45cm size

Enamel plate - 20cm x 15cm size

Glass plate 100 mm thick - 45cm x 45¢cm size
Ground glass -5mm thick -, 20cm x 15cm size
Brass rod of 3cm dia. & 10cm long

Wash bottle- 1 lit capacity, 500ml capacity.
Frying pan

Stove

Grafting tool or spade & pick axe

G. I. Tray

Shallow tray 650 cm?

Quartering Trowel

(a) Steel tamping rod having 16mm dia. & 600 mm long with bullet end.
(b) Steel tamping rod - 10mm dia. & 230mm long with bullet end.

Slump test apparatus
Cube mould 150x150 x150mm.
Pycnometer bottle

Curing tank 1.6m x 0.8 m x0.4 m

(a) .S Test Sieve with base and top lid (square hole perforated plate) 80mm,

63mm, 40mm,31.5mm,25mm,20mm,16mm,12.5mm,10mm,6.3mm,
4.75mm and pan.

(b) 1.S Test Sieves (fine mesh wire) 4.75mm, 2.36mm, 1.70mm, 1.18mm,
600 micron, 300 micron, 150 micron, 75 micron and pan.

(c) Test sieve with base & top lid - 37.5mm, 20mm, 19mm, 10mm,
9.5mm, 4.75mm, 2mm, 1.18mm, 600 micron, 425 micron, 300 micron,
150 micron, 20 micron, 10 micron, 3 micron, 2 micron.

Hand operated sieve shaker for above sieves
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35. (a) Electronic Balance-10 Kg Capacity with 1.0gm least count. 1 no.
(b) Electronic Balance 3Kg with 0.5gm least count 1 no.
(c) Electronic Balance-2 Kg Capacity with 0.1gm least count. 1 no.

36. Consumables  (As per actual requirement from time to time)

a) Sieve brush

b) Wire brush

¢) Sodium carbonate

d) Sodium hexametaphosphate

e) Kerosene

f) Mercury

g) Cotton waste

h) Distilled water

i) Carbide for rapid moisture meter
i) Dry Soft absorbent cloth of size 75cm x 45cm
k) Engine Qil

1.15 QUALITY ASSURANCE PLAN

The Contractor shall, within fourteen (14) days from the Commencement Date,
submit a Quality Assurance Plan. The plan shall include methodology & sequence of operation,
list of materials sources, Quality Assurance & Quality control procedure to be followed prior to
commencement of work and during execution, testing schedule showing test to be conducted and
their frequencies & testing of end product, with respect to procedure laid down in different Indian
Standards for each item of work & internal organisation ensuring good quality of constructions
works, procedures for supplying of suitable materials, procedures for verification of drawings and
other items as required by the Project Manager. The Contractor shall implement the quality
control procedures in compliance with the approved Quality Assurance Plan.

1.16 CONSTRUCTION SUPERVISION

Supervision of construction work will be done by the Project Manager and his site staff on
a day-to-day basis and periodically by the concerned Superintending Engineer and Chief
Engineer in charge of the Project.

1.17 MATERIALS AND SAMPLES

The Contractor shall submit to the Project Manager a list of all suppliers of manufactured
items from whom he proposes to purchase, and the locations of quarries, material sources from
which he proposes to extract material aggregates, stones, fill materials etc. If the contractor is
purchasing the aggregates from the vendor he should obtain the material from the licensed
guarry where the Orissa Pollution Control Board has given Consent for Establishment and
Operation for the crusher. In addition the Contractor should enclose a copy of the Consent for
establishment and operation as part of the Vendor approval. All materials and articles shall,
whether specified or otherwise, be suitable for the use intended and shall be approved by the
Project Manager. Samples of all materials or articles to be incorporated in the Works as may be
called for by the Project Manager or his Representative shall be submitted as and when required
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for retention by the Project Manager’'s Representative. Manufacturer’s test certificates shall be
supplied in respect of cement, steel, pipes, etc.

The Contractor shall maintain a detailed record of all materials delivered to his stores or
working areas, and shall make these records available to the Project Manager’s representative.
All goods and materials used in the Permanent Works shall be new, unused, of the most recent
or current models, and incorporate all recent improvements in design and materials unless
provided otherwise in the Contract.

All materials and works rejected by the Project Manager’s representative shall be promptly
removed from the site.

1.18 INSPECTION AND TESTS

All materials and goods furnished and works performed under these specifications shall
be subject to the inspection of the Project Manager or his authorized representative to determine
that they meet the requirements of these specifications. The Contractor shall notify the Project
Manager, not less than 15 days in advance of the date and place that the materials will be
available for inspection. Acceptance of materials or the waiving of inspection, thereof, shall not
relieve the Contractor of the responsibility for furnishing materials and goods or performing works
in accordance with the requirements of the Contract Documents.

The Contractor shall conduct different approval test in Government approved
Testing Laboratories prior to utilisation in the work.

The Contractor shall be responsible for delivering all samples to the laboratory and for
collecting the results. The original test certificates shall be presented to the Project Manager for
his review and approval.

The Contractor shall conduct quality control test on construction material, process
control test on construction & quality control monitoring test on finished products in Q.C Field
Laboratory with respect to procedure & frequencies laid down in different Indian Standards for
each item of work.

The Contractor shall maintain quality control test registers made out of approved
test formats of all tests & abstract submitted to Project Manager regularly.

Contractor shall maintain guard file & document all test results of approval test of
construction materials conducted in government approved Q.C. Testing laboratory, & abstract
submitted to Project Manager regularly.

The Contractor shall facilitate inspection & verification of testing, documentation
of test result to the Project Manager or his authorized representative (Asst. engineer, Junior
Engineer & supporting testing staff) to ascertain, the work has been executed as per approved
Technical Specification.

The Contractor shall facilitate State Quality Monitors (appointed by D.O.W.R) &
higher authorities of Project to inspect & conduct verification testing as and when required to
ascertain the materials used in the work & the end products are of prescribed standards.
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The Contractor shall submit all the original quality control Test registers & guard
file containing approval test results of materials to the Project Manager for record after completion
of the work.

1.19 INTERFERENCE WITH EXISTING WORKS

The Contractor shall not interfere in any way with any existing works whether they are the
property of the Employer or of a third party and whether the position of such works is indicated to
the Contractor by the Project Manager or not, except where such interference is specifically
described as part of the Works either in the Contract or in the Project Manager's instructions.

The Contractor shall at his own expense provide and erect, to the approval of the Project
Manager, such supports as may be required to protect efficiently all structures or works which
may be endangered by the execution of the Works and he shall remove such supports on
completion of the Works or otherwise take such permanent measures as may be required by the
Project Manager to protect the structures or works.

The Contractor is to execute the Works in such a manner that he does not damage or
interfere with existing services which are located in proximity to the Site. The Contractor shall be
responsible for any damage or interference which may be caused to these services due to the
execution of the Works and shall carry out all necessary repairs at his own expense and to the
satisfaction of the Project Manager.

1.20 FIELD RECORDS AND AS-BUILT DRAWINGS

During the progress of the work, the Contractor shall maintain a continuous up-to-date
copy and record of all drawings, specifications, supplementary data, latest revisions and field
deviations from the drawings, if any, approved by the Project Manager.

As soon as any section of the Works has been completed the Contractor shall bring
the construction drawings up to “As-Built” status incorporating all modifications,
additions, alterations etc., which may have been made during the construction period. All
“As-Built” drawings shall be subject to verification and approval by the Project Manager.
Within the contractually stated period following the date of the issue of the Certificate of
Completion for the Works or parts of the Works, the Contractor shall complete and submit
one full set of such approved drawings together with one set of auto-positives to the
Project Manager.

1.21 PROTECTION OF COMPLETED WORKS

The Contractor shall protect completed Works from damage from subsequent operations,
from the weather or any other cause, including the naturally aggressive nature of the environment
in which the works are to be constructed and make good any damage so arising until the work is
fully completed and handed over to the Project Manager.

1.22 SIGNBOARDS

Notice boards shall be in Odia, Hindi and English and shall be displayed in suitable
position on the Sites to show the Employers name together with the name of the Project and the
names of the co-financer, Consultant and Contractor. The boards shall have a minimum overall

22

Contractor Project Manager
Single stage-Two Envelope Procurement of Works-Small Contract Bid document-CW-NCB-PAT-15



TECH.SPEC./CIVIL WORKS SECTION 6
NCB/ADB

size of 1.5m x 1m and shall be in a format to be provided by the Project Manager

1.23 SAFETY MEAURES:
The contractor shall be responsible for ensuring throughout the contract period all the

safety measures at site of work so as to prevent loss of life, property and damage of partially or
completed works.

1.23.1 Safety Precautions

The Contractor shall comply with any safety instruction given by the Project Manager. In
the performance of the Works, the Contractor shall exercise every reasonable precaution to
protect persons or property from injury. The Contractor shall erect and maintain all necessary
temporary fencing, barricades, barriers, signs and lights and provide fire alarm, fire extinguishing
and fire-fighting services at strategic points on the Site. The Contractor shall adopt and enforce
such rules and regulations as may be necessary, desirable or proper to safeguard the public and
all persons engaged in the work and its supervision.

1.23.2 Safety Officer

The Contractor shall constantly assign, during the progress of the Works, an employee
gualified in safety, and familiar with the type of work being performed, whose assignment shall
include initiation of measures for the protection of health and the prevention of accidents and who
shall see, by personal inspection, that all safety rules and regulations are enforced. The
Contractor shall hold regularly scheduled safety meetings at least once each month with his
Project Managers, supervisors and foremen. When directed additional meetings will be held. The
Contractor shall keep the Project Manager advised as to when these meetings are to be held and
shall provide the Project Manager with a copy of the proposed agenda.

1.23.3 Safety Measures

The safety measures taken by Contractor shall include but shall not be limited to the
following:

(a) Temporary Fencing — The Contractor shall erect, maintain and remove suitable and
approved temporary fencing to enclose such areas of the Permanent Works and areas of
land occupied by the Contractor within the Site as may be necessary to implement his
obligations under the Contract, to the satisfaction of the Project Manager. Where any
temporary fence has to be erected alongside a public road, footpath, etc., it shall be of the
type required by and shall be erected to the satisfaction of the Government authority
concerned.

(b) Lighting —The Contractor shall provide sufficient lighting in all places where work is in
progress, such that:
(i) Safe working conditions are provided both for the Contractor’s personnel, sub-contractor’s
personnel and for personnel of the Project Manager;
(i) The Works can be constructed in complete compliance with the Contract; and
(ii)A complete inspection of all Works in progress can be made by the Project Manager.

(c) The minimum service luminance on ground or working surfaces to be provided for the
various operations or work areas shall be as directed by the Project Manager.

(d) The Contractor shall supply a suitable instrument to the Project Manager for measuring
the intensity of illumination.
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(e)

(f)

(9)

(h)

(i)

1)

(k)

(i)
(i)
(iii)

All mobile equipment or plant used during night operations, as and when approved by the
Project Manager, shall be equipped with sufficient lights and reflectors to ensure safe
working conditions.

Not less than fourteen (14) days before the start of night operations, the Contractor shall
submit his proposals for lighting in the areas in which he proposes to work at night to the
Project Manager. The Contractor shall modify the proposals if required by the Project
Manager, and shall not begin operations at night until the proposals for lighting (in an
amended form if required) have been approved.

Approval of the Contractor’s proposals for lighting shall not relieve the Contractor of any of
his liabilities or obligations under the Contract.

Work in the vicinity of electrical equipment — in the interest of safety and security, the
Contractor shall complete the erection of any safety fencing around electrical and
mechanical apparatus by the time that the said apparatus is connected to any electricity

supply.

Explosives — in the use, handling and storage of explosives, the Contractor shall comply
with the guidelines given in Section 3.4, under Earthworks of this Specification and with all
statutory regulations of law. The Contractor’s attention is drawn to the fact that, depending
on the nature of work in progress, the Project Manager may require the Contractor to
discontinue the handling or use of explosives during the approach and progress of severe
thunderstorms in which case all persons shall be removed from danger areas to a place of
safety during such periods.

Safety Instructions — the Contractor shall at his own cost supply and issue to his
employees and those of his subcontractors and the staff of the Project Manager printed
booklets, of pocket-size, on the scale of one per person, in English and in other languages
used by his employees at Site, instructions based on good practice. Within sixty (60) days
of the Project Manager’s written order to commence the Works at Site, proof copies of the
booklet shall be submitted for approval before printing and amendments shall be made to
the booklet to his entire satisfaction. The Contractor shall issue the booklet immediately
after printing as required by this Clause and ensure that all employees are fully
conversant with the instructions. Safety instructions shall deal with all safety including:

Protective clothing, headgear and footwear;
Use of lifting equipment;
Use of drilling equipment;

(iv) Contract with and use of electrical equipment;

(v)

Use and storage of explosives;

(vi) Compressed air;
(vii) Welding;
(viii) Routine for accidents or fires; and

(ix)

Watchmen, warning notices and barriers.
The Contractor shall allow for 20 booklets for the use of the Project Manager.
The Contractor shall provide for the Project Manager and Project Manager’s supervisory

staff the protective clothing, headgear and footwear necessary for the proper discharge of
their duties on Site.
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() Accident Reports — the Contractor shall promptly report to the Project Manager, all
accidents involving death or serious injury to staff or workmen, and furnish monthly
reports of all accidents to staff or workmen involving loss of time, giving such information
as may be prescribed by the Project Manager.

(m) The Contractor shall provide all necessary signs for the works.

(i) These shall include, but not be limited to:

- use of sirens before blasting and a all-clear indication
standard road signs;
warning signs;
danger signs;
control signs;
safety signs; and
- direction signs.

(i) Wording on all signs shall be in English and Odia and other approved languages. The
size, colour, lettering and location of all signs will be subject to approval and attention shall
be paid to international signs.

(i) The Contractor shall maintain all signs placed by him as well as those placed by the
Employer.

(iv) If the Project Manager considers that the system of signs provided by the Contractor is
inadequate to ensure safety, or unsatisfactory in other respects, the Contractor shall add
to, amend, or otherwise change the system to the satisfaction of the Project Manager.

(v) The Contractor shall at his own cost make suitable replacement as directed by the Project
Manager in case of loss or damage to any signs provided by the Contractor under this
Sub-Clause.

(vi) The Contractor shall at his own cost adopt such measures as the Project Manager may
consider reasonable and necessary to minimize nuisance from dust, noise or other
disturbance created while or in carrying out the Works.

Separate payment will not be made for complying with the provisions of this Clause
and all costs included in the various rates in the priced Bill of Quantities.

1.24 FIRE PREVENTION:

The Contractor shall provide and maintain adequate fire-fighting equipment and take
adequate fire precaution measures for the safety of all personnel, temporary and permanent
works, and shall take action to prevent damage to or destruction by fire of trees, shrubs or
grasses.

Separate payment will not be made for the provision of fire prevention measures.
1.25 FIRST AID & MEDICAL FACILITIES:

1.25.1 General

The Contractor shall in all respects be fully responsible for ensuring necessary first-aid
services to his employees and employees of his subcontractors, including transport for injured
personnel to hospital or other appropriate accommodation as and when required.

1.25.2 Staff
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To enable the fulfilment of his obligations under this Clause, the Contractor shall engage
gualified resident first-aid staff, and shall arrange for the treatment of casualties on the Site in
first-aid units and for removal by ambulance of injured or site employees to hospitals or their
homes.

Separate payment will not be made for first-aid and medical facilities provided by the
Contractor for his employees and the employees of his subcontractors. The facility shall be also
available for the use of staff of Project Manager.

Contractor with the help of local medical department should conduct AIDS awareness
Campaign for every six months to bring awareness to the labour employed by him.

1.26 PROTECTION OF REAL ESTATE

The Contractor shall control the movement of his crews and equipment on any right-of-
way, including access routes approved by the Project Manager so as to minimise damage to
crops and property and shall endeavour to avoid marring the lands. Ruts and scars shall be
obliterated, damage to land shall be corrected and the land shall be restored as neatly as
practicable to its original condition.

The Contractor shall be responsible directly to the Employer for any excessive or
unnecessary damage to crops or lands resulting from the Contractor’'s operations whether on
lands adjacent to a right-of-way or on approved access roads, and deductions shall be made from
payments due to the Contractor to cover the amount of such excessive or unnecessary damage
as determined by the Project Manager.

No separate payment shall be made to the Contractor for complying with the
stipulations of this Sub-Clause.

1.27 ENVIRONMENTAL PROTECTION WORKS

The Environment is defined as managing the surrounding area, including human and
natural resources, to be affected by the execution and completion of the Works.

The Contractor shall take all precautions for safeguarding the environment during the
course of the construction of the Works. He shall abide by all prevailing laws, rules and
regulations governing pollution and environmental protection.

The Contractor shall prohibit employees from unauthorized use of explosives, poaching
wildlife and cutting trees. The Contractor shall be responsible for the action of his employees.

Environmental protection works, among others, shall include:
Hazardous Materials

The Contractor shall not store hazardous materials near water surfaces. The Contractor
shall provide protective clothing or appliances when it is necessary to use hazardous substances.

26

Contractor Project Manager
Single stage-Two Envelope Procurement of Works-Small Contract Bid document-CW-NCB-PAT-15



TECH.SPEC./CIVIL WORKS SECTION 6
NCB/ADB

High concentration of airborne dust resulting in deposition and damage to crops and water
resources shall be avoided. The Contractor shall take every precaution to control excessive noise
resulting in disruption to wildlife and human populations.

Provision and Maintenance of Stores, and Equipment

Space allocated for storage of materials such as cement, gabion wire, reinforcing wire etc.
shall in general be damp-free, rainproof and away from petroleum products storage.

Written information must be given to, and approval be taken from, the Project Manager
regarding the proper establishment and maintenance of such stores. Failure to comply with the
Project Manager’s instruction in respect of overall standards will lead to the reduction or
withholding of payment.

Sanitation

The Contractor is to arrange for a high standard of sanitation to be maintained throughout
his offices, stores, and warehouse, and the Works. Sanitary conveniences for the use of persons
employed in the works shall be provided and maintained by the Contractor in accordance with the
appropriate laws and regulations in force in India to the extent and in such a manner and at such
places as may be approved by the Project Manager, and all persons connected with the works
shall be obliged to use them.

Reinstatement of Environment

The Contractor shall arrange and execute works as well as related activities in such a way
that environmental conditions are reinstated. He may be required to carry out filling, removal and
disposal works, along with planting of grass and trees at identified locations to reinstate
environment as directed by the Project Manager.

1.28 IMPLEMENTATION OF ENVIRONMENT MANAGEMENT PLAN
General

The role of Contractor is very important to ensure that the environmental and social impacts for
implementation of the construction works are minimized, and that all aspects of the
Environmental Management Action Plan (EMAP) are implemented as enclosed in the BOQ. The
activities would be carried out in Consultation with Project Manager under the guidance of
Environmental Expert to look after the implementation of EMP in all the Packages.

Pre-Construction/Early Construction Period Activities

The following environmental related activities are to be implemented during the pre-
construction/construction (early part) periods:

Contractor should apply to the State Pollution Control Board for the necessary statutory
clearances required for the equipment like Concrete mixer / batching plants etc.
Contractor should obtain all the vehicles fitness certificates which is operating in the
project as well as Pollution under Control certificates for the vehicles he is using in the
project
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Create a “sense” of environmental/safety awareness within all construction activities for all
personnel to be employed by constant referral to environmental requirements,
implications, and responsibilities.

Environmental Monitoring Programme

The contractor implements the Environmental Monitoring Program as per Environmental
Management Plan (EMP) as mentioned in the EIA/ IEE.

1. The Contractor should obtain permission from the Project Manger to commence all
the initial tests for monitoring (i.e. to assess the existing conditions before initiating
the construction activity) and subsequent monitoring as suggested in the EMP

2. The Project Manager in consultation with the Environment Expert decides the
locations/ testing schedule and fix the agency for carrying out the tests.

3. Environmental Monitoring includes testing of Ground water, Surface water, Silt and
Soil.

a) Ground water test should be conducted as per 1S:10500: 1991 consisting of 34
parameters including 4 parameters of pesticide residue( Colour, odour, taste,
turbidity, pH, total hardness, iron, chlorides, residual free chlorine, dissolved solids,
calcium, copper, manganese, sulphate, nitrate, fluoride, phenolic compounds,
mercury, cadmium, selenium,arsenic, cyanide, lead, zinc, anionic detergents,
chromium, polyaromatic, hydrocarbons, mineral oil, pesticide residue ( DDt,
Endosulfan, Phorate, Carbofuron and monocrotophos), alkalinity, aluminium, Boron
and E-coli.

b) Surface water testing consisting of 37 parameters including 4 parameters of pesticide
residue( Colour, odour, taste, turbidity, pH,Do, BOD, COD, total hardness, iron,
chlorides, residual free chlorine, dissolved solids, calcium, copper, manganese,
sulphate, nitrate, fluoride, phenolic compounds, mercury, cadmium, selenium,arsenic,
cyanide, lead, zinc, anionic detergents, chromium, polyaromatic, hydrocarbons,
mineral oil, pesticide residue ( DDt, Endosulfan, Phorate, Carbofuron and
monocrotophos), alkalinity, aluminium, Boron and E-coli).

c) Silt and Soil testing includes 27 parameters with 4 pesticide residues (pH, EC,
Organic Carbon, Texture, Phosphorous, Potassium, Sulphur, Calcium,
Magnesium,Chromium, Lead, Cadmium, Fluoride, Nickel, Arsenic, Mercury, Boron,
Iron, Manganese, Molybdenum, Zinc,Pesticide residue — DDT, Endosulfan,
Phorate,Carbofuran and Monocrotophos)

4. The contractor will ensure he carries out the required tests and submit the test
results to the Project Manager. The Contractor will carry out test from State Pollution
Control Board Laboratory or its Approved laboratories, National Accredited Laboratory
or Ministry of Environment and Forests recognised Laboratory.

5. Project Manager in Consultation with Environment Expert can request the Contractor
to stop, modify or defer specific construction equipment, processes, etc., as
necessary, that are deemed to have contributed significantly to monitoring readings in
access of permissible environmental “safe” levels.

6. The Contractor should strictly adhere to the dust suppression methods as mentioned
in the EMP

7. Implements the erosion control measures systematically as suggested in the EMP

Monitoring of Earthworks Activities
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Most of the environmental problems related to the construction works are anticipated to be
associated with the earthworks, particularly for the Quarries and Borrow Areas. Details regarding
the guidelines and procedures adopted to minimize the environmental impacts of opening,
operating and closing of quarries and borrow areas are presented in EMP and technical
specifications.

Other environmental effects associated with the earthworks include the development of adequate
temporary drainage to minimize detrimental effects (e.g. erosion) due to run-off, and safety

Environmental Safety
As mentioned in the specification in Section under safety
Monitoring of Contractor’s Facilities, Plant and Equipment

All issues related to negative environmental impacts of the Contractor's Facilities, Plant and
equipment are to be controlled through:

The Contractor’s self-imposed Quality Assurance Plan

Regular/periodic inspection of the Contractors Plant and Equipment and producing
Fitness and “Pollution Under Control” certificates time to time.

1.29 CONSTRUCTION MATERIALS

The standard and specification of different construction Materials are given in detail in
respective Sections of this specification. The contractor shall procure construction materials in
confirmation to the required specification.
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SECTION — (2)

SITE OF WORK

SECTION 2.1 SETTING OUT OF WORK

(A) Permanent bench marks/temporary bench marks fixed by the Project Manager at Project
Site shall be referred by the Contractor for executing the Works. Temporary Bench Marks shall be
set up at every 0.5 km. interval at convenient locations along the canal to serve as reference
levels. The Contractor shall establish additional reference Bench Marks as may be needed at his
own cost for facilitating the setting out and taking levels for measurement of work, with the
approval of the Project Manager. The Bench Mark shall be marked on a concrete pillar 30 cm.
(length) X 30cm. (breadth) X 75 cm. (depth) which shall be embedded 55 cm into firm ground and
projecting 20 cm. above the ground. The Bench Mark pillar shall be constructed in plain cement
concrete of M — 10. The pillar shall be well protected from being disturbed. The RL of bench mark
shall be conspicuously carved and painted on the pillar.

(B) Before starting any work and during execution (if required), the contractor shall erect
reference Bench Marks, reference lines and check profiles at convenient locations as per the
direction of the Project Manager. The center line of the canal and the reference line for all
alignments for demarcation purpose shall be laid by dug-belling on the ground. The reference line
shall comprise the base line properly dug belled on the ground with the numbered concrete /
masonry R. D. pillars suitably spaced.

© Centre line of the canal shall be marked by fixing pillars / stone at 30 M. intervals. Profiles
of canal in filling and in moderate cutting shall be marked at 50 M. intervals in straight reaches
and at 25 M. intervals in curves. A reference line shall also be marked on ground away from the
outer edges of cutting and filling with pillars at suitable intervals for future reference.

To ensure correctness of execution, the edges of cutting, the outer toe lines of canal in
filling should be marked by fixing pillars or pegs at suitable intervals or by dug belling.

(D) Initial level along cross section of canal at 15 m intervals shall be taken & recorded in
officially issued Level Book of Project Manager. After completing the canal to the required section
final level shall be taken & recorded in the Level Book.

(E) Cross section of canal shall be plotted with the initial level & designed canal section shall
be plotted on it. The design profile shall be transferred to the ground or existing canal section.

(F The check profiles shall be located 15 meter apart or longer as directed by the Project
Manager to serve as a guide for execution of all slopes and steps to the elevations, and profile or
profiles indicated in the approved drawings. All important levels and all reference points with
respect to bench marks and reference lines shall be fixed and co-related by the contractor as per
directions of the Project Manager.

(G) The zones of full cutting section, full filling section, partial cutting and filling sections shall
be separated by conspicuous demarcation in the field.
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The curves stipulated in construction drawings shall be carefully laid in the field by
adopting approved method of curve layout. The curve shall be marked on the ground by fixing
pegs at very close intervals and joining the peg-point by dug-belling to a suitable depth.

The locations of different structures indicated in construction drawing shall also be clearly
marked on the ground along the alignment of the canal. The control structure locations of off-
taking canals shall also be clearly demarcated, so that unnecessary excavation or filling at these
locations can be avoided.

The spoil dumping zones shall clearly be demarcated in the field. These zones should be
at least 2 m. beyond the location of catch water drains.

(H) To ensure accuracy in execution of cutting, the canal embankment, spoil banks and the
structures, their layout shall be given in an appropriate manner with pegs and pillars, suitably
placed in relation to outer dimensions of these elements.

() All materials and labour for setting out works mentioned in paragraph (A) to
paragraph (F), as may be required at the various stages of the construction, shall be
supplied by the Contractor at his own cost. The cost of such works shall be deemed to
have been included in the cost of the items in BOQ.

SECTION 2.2 CLEARING AND GRUBBING
(A) CLEARING AND LEVELING SITE

The portion of the right-of-way where required for constructing the work under these
specification shall be cleared of all trees, bushes, rubbish and other objectionable matter. Trees
designated by the Project Manager shall not be cut and shall be protected from injury. Such
cleared material shall be disposed off or removed from the site of work as approved by the
Project Manager. The clearing operation shall be in accordance with clauses of I.S. 4701 — 1982
Indian Code of Practice for earth work in canals. Surface boulders either loose or partly
embedded in the ground will have to be removed and stacked as directed.

(B) GRUBBING

The area described or shown on the relevant site plan shall be cleared of all obstructions,
loose stones, non-required materials and rubbish of all kinds. All brushwood shall be cleared and
the roots grubbed up. No trees shall be cut down and removed without the instructions of the
Project Manager. Those which are cut down shall be grubbed up. The same remarks apply to
jungle clearance. Trees to be preserved will be designated by the Project Manager.

The products of the clearing shall be stacked in such place and manner as may be
ordered by Project Manager and the ground shall be left in perfectly clean condition; all products
of the clearing shall be the property of Government and shall be disposed of as per the direction
of Project Manager.

All holes or hollows, whether originally existing or produced by digging up row s shall be
carefully filled up with earth, well rammed to the design density and leveled off, as directed.

(C) PREPARATION OF BED

Anthills shall be completely dug out before earth work is started. In the absence of any
separate contract schedule provision for removal or shrubs, loose stones and digging of ant hills,
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involved in the preparation of bed, the contract rate for earth work shall be deemed to include all
the work to be done in accordance with this clause. In cases where the work of preparation or
bed is rather extensive, the Project Manager will usually provide a separate schedule item for
such preparation, but in the absence of such schedule provision, the contractor shall understand
that his tender rate is inclusive of all such work without extra charge. The contractor shall
therefore examine the site before tendering and provide for all items to be done under his earth
work tender rate. Old bunds will be benched or sloped as directed by Project Manager before
addition of earth, the benches being 500 mm. X 500 mm. unless other sizes are specified. The
benches or slope shall be inspected by the Project Manager or engineer designated for the
purpose and approved before new earth work is keyed into them.

(D) DISPOSAL OF CLEARED AND GRUBBED MATERIAL

The disposal of cleared and grubbed material shall be in accordance with clause 4.1.1 of
I. S. 4701 — 1982 code of Practice for earth work on canals. The material to be disposed off shall
be buried.

(E)  PAYMENT

Separate payment will not be made for clearing of site and grubbing including
disposal of the cleared and grubbed material required under the above paragraphs from (A) to
(D). Similarly benching of earthwork on old surface will not be paid as separate items. The
contractor shall include the cost thereof in the price bid in the bill of quantities of the contract for
the relevant finished item of work for which clearing, grubbing and benching as mentioned in the
above paragraphs are required.

SECTION 2.3: USE OF WATER FOR DUST ABATEMENT
The Contractor shall procure and apply water for dust abatement.

The Contractor shall furnish all labour, materials and equipment and shall procure and
apply water required for pre-wetting the areas under canal and embankment.

Water applied for dust abatement and pre-wetting of canal prism and adjacent areas
will not be eligible for payment. The cost of procuring and applying water including all
expenses for all means of conveying water to the point of use, their collection, usage, and
all other incidental expenses will not be paid separately including creation of source of
water and the cost shall be deemed to have been included in the concerned unit price bid
in the bill of quantities of the contract for the relevant finished item of work for which
water is required. So also the cost of procuring and applying water required for other
items of the work as per BOQ shall be included in the price bid in the bill of quantities for
the items of work for which the water is used.

SECTION 2.4 SITE DRAINAGE

The Contractor shall handle all flows from natural drainage channel intercepted by the
work under these specifications, perform any additional excavation and grading for drainage as
directed and provide and maintain any temporary construction required to bypass or otherwise
cause the flows to be harmless to the work and property. When the temporary construction is no
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longer needed and prior to acceptance of the work the contractor shall remove the temporary
construction and restore the site to its original condition as approved by the Project Manager.

In addition to cross drains, longitudinal drains may the considered necessary for proper
drainage. The drainage system consisting of network of cross and longitudinal drainage system
will be led into out fall drains to prevent stagnation of water at the place of construction. The
drains shall be constructed to the section designed, and shall be either open or filled up with
material to ensure free flow of water without clogging of the filled materials.

The cost of all works and materials required by this paragraph shall be included by
the contractor in the unit prices quoted in the bill of quantities and no separate payment
will be made for the same.

SECTION 2.5 MONSOON DAMAGES

Damages due to rain or flood either in cutting or in bank shall have to be made good by
the contractor till the work is handed over to the department. The responsibility for desilting and
making good the damages due to rain or flood rests with the contractor. No extra cost is
payable for such operations and the contractor shall, therefore, have to take all necessary
precautions to protect the work done during the construction period

SECTION 2.6 KHARIF IRRIGATION

Water for kharif irrigation will be released in canal during construction period. The
Contractor should plan such that his work should not interfere with Kharif irrigation. Before
release of Kharif water, the Contractor should remove his materials/machineries from canal bed
to safe levels. At the end of kharif season, before restart of work the Contractor shall clear silt and
divert accumulated water from canal bed. No separated payment towards above operations will
be made to the contractor, who shall include the cost thereof in the respective item rates of BOQ.

SECTION 2.7 REMOVAL OF SILT AND WATER

Accumulated silt and water in the canal and structures for the works partly done by the
Contractor in current or previous seasons should be removed and no extra payment will be
made, for such removal of silt and water. This unit rate of excavation is deemed to include cost
for removal of such silt and water.

SECTION 2.8 PROCEDURE FOR MEASUREMENT

Measurement of Works will be recorded as per stipulations provided in Orissa Public
Works Department Code Volume —II (OPWD Code, vol-II), APPENDIX-Il and BIS Code N01200.

Before commencement of work, initial levels to indicate existing ground levels shall be taken
at 15m. intervals longitudinally along the alignment of the canal. The level points transversely
along the cross sections shall be maximum at 5 m. intervals in flat ground 1.5-2m. in undulating
terrain. The cross sections shall be extended beyond the limit of work to a suitable distance and
minimum 5 meters beyond the toe lines of slopes on both the sides. The intervals stipulated shall
be made closer depending on the topography or any stipulation made by the Project Manager.
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All initial levels shall be recorded in ink in authenticated level books issued by the Project
Manager and shall be signed by the Junior Engineer / Assistant Engineer when he records the
levels. The Assistant Engineers and Executive Engineers shall exercise checks strictly in
accordance with the provisions of Orissa PWD Code.

The level shall be recorded in the presence of the contractor or his authorized agent. The
contractor or his authorized agent shall sign each page of the level book / field book in token of
acceptance. These cross sections shall form the basis of all future measurements and payments.
Each dimension shall be measured to the nearest 0.01m. Areas shall be computed to nearest
0.01 sgm. volume shall be computed to nearest 0.01 cubic m. Actual construction work shall not
be allowed to start unless the initial levels are recorded, signed and accepted by the Contractor.
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SECTION — (3)
EARTH WORK
SECTION 3.1; EARTH WORK — GENERAL

Drawing showing the typical section of the canal annexed to these specifications
provides such details as would enable the contractor to execute the work in general conformity
there-with under these specifications which have been prepared as definitely and in as much
detail as possible with regard to design data presently available. These drawings will be
supplemented by such additional, general and details drawings or directions as may be
considered necessary or desirable as the work progresses. For all changes in approved drawing /
design the recommendation of Superintending Engineer and approval of Chief Engineer will be
essential. Where details shown on these drawings differ from the requirements of these
specifications, the requirement of specifications shall govern. The contractor shall do no work
without proper drawings. He shall check all drawings and specifications carefully and advise the
Project Manager if any errors and omissions are discovered where upon the Project Manager will
prepare and lodge such revised additional drawings and specifications as may be required to suit
the stage of work. All such additional, general and detailed drawings whether original or revised
lodged in the office of the Project Manager and signed by him for purpose of identification shall be
open for inspection by the contractor under the same terms and conditions as provided in
agreement.

All works of the contract shall be executed as per the specific and relevant clause /
clauses of relevant I.S. code unless otherwise specified. Materials used should, confirm to the
desired standards prescribed in the relevant codes. Wherever a para of I. S. code is cited in
specification, it goes without saying that the latest revision of the specification subsequently, shall
apply. For purpose of relevancy or otherwise of any provision of the I. S. code referred to, the
decision of Project Manager shall be final and binding.

SECTION 3.2 -  EXCAVATION OF CANAL AND FOR STRUCTURES
3.2.1 EXCAVATION FOR CANAL

@) The excavation may be carried out manually or mechanically and as per specification
drawing and direction of Project Manager.

(b) The excavation for canal in all kinds of soil shall be done according to the dimensions and
grades shown on the drawing. Proud equivalent to thickness of the lining on sides and in bed on
the underside of the lining shall be left unexcavated temporarily and the removal of this proud
shall be done just before trimming and placement of lining.

(© All areas to be excavated for canal sections shall be pre-wetted so that at the time of
excavation moisture content shall be about optimum. However in case the excavated material
from canal is not to be used for embankment, such pre-wetting is not necessary.

(e) The excavation shall be allowed to progress from the valley ends of the reach towards the
ridge in conformity with the layout given. All useful earth from excavation shall be used for filling
the banking section, with varying leads and with all lifts either manually or mechanically.
Excavated materials which is not useful for banking or which is in excess after meeting the
banking requirement of the reach shall be disposed as specified at Para 8.1 and 8.2 of I. S. Code
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4701 — 1982 either by head lead or by mechanical means or by both in spoil bank or at any
specified place with all lifts and with varying leads.

) The regradation for tail channel and approach channel for structures and diversion of
drains / nallas shall be done according to the dimension and grade as shown on the drawings or
as instructed by Project Manager.

(9) The contractor shall not be entitled to any additional rate above the rates quoted in the
schedule on account of the requirement for allowing additional time for drying, stock piling and
rehandling the excavated material which have been deposited temporarily and stockpiled.

(h) When cutting on cross sloping ground the contactor shall cut a catch water drain on the
higher side to prevent water from flowing down the cutting slope. No separate payment will be
made for the work as the same is deemed to have included in the unit rate of excavation of soil.

3.2.1.1 EXCAVATION OF SOIL

Excavation of all kinds of soil shall comprise of all kinds of excavations in dry, wet,
saturated or submerged conditions of soil such as ordinary soil, vegetable or organic soil,
turf, sand, silt, slushy soil, loam, clay, mud, peat, black cotton soil, hard soil, loose or
compact moorum, soft / stiff / heavy / hard shale or clay, stony earth, soil interspread with
boulders up to 0.01 cum. in volume.

Excavation for canal shall confirm to provisions of relevant I. S. codes. Side slopes are to
be provided as per the approved drawings, specification and provision of I. S. code.

3.2.1.2 OVER EXACAVATION:

The canal shall be excavated to exact designed section in all kinds of soil .No over
excavation will be allowed in such reaches.

In the canal section where expansive type of soil such as CH type of soil is encountered
and over which concrete lining cannot be directly laid, the canal prism shall be over excavated to
the extent as directed by the Project Manager and such over excavated section shall be filled with
suitable cohesive non-swelling (CNS) type of soil to be placed in uniformly compacted layers as
directed by the Project Manager. The over excavation made in such strata, filling by suitable soll,
watering and compacting, will be paid under respective items at the quoted rate.

3.2.1.3 DEWATERING TRENCHES AND WET EXCAVATION

Subsoil water met within canal excavation shall be diverted to nearby drain/nalla by
cutting an open channel within the canal section to be excavated. When the drain/nalla bed is
higher than the subsoil water level met with, pumping shall be resorted to for dewatering below
the drain-nalla bed level.

No distinction shall be made as to whether the material being excavated is dry, moist,
saturated or submerged. Care should be taken to discharge the drained water not to cause
damage to works, crops or any other property. No separate payment shall be made for
dewatering by pumping or by any other method.
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3.2.1.4 MEASUREMENT FOR PAYMENT

The payment shall be made on volumetric basis for the quantities excavated to the lines
and levels specified. The cross sections shall be taken initially before commencement of work as
stipulated in earlier para. On completion of excavation, final cross suctions shall be taken at the
same points longitudinally and transversely. These cross sections shall be marked on the initial
cross sections and the quantities between initial and final cross sections shall be worked out and
paid.

SECTION 3.2.2 EXCAVATION FOR STRUCTURES
(A) GENERAL

Excavation for the foundation of structures shall be to the elevation shown on the
drawings or as directed by the Project Manager. In so far as practicable the materials removed in
excavation for structures shall be used for back fill and embankment

(B) FOUNDATIONS FOR STRUCTURES

All trenches in soil other than rock or hard compact soil more than 1.5 M. deep, into
which men enter shall be securely shored and strutted and timbered.

All trenches in soil soft or fissured rock or hard soil exceeding 2 M. in depth, into which
men enter shall be securely shored and timbered.

Notwithstanding anything said above, it shall be understood that the need for shoring
shall receive careful and frequent consideration even in trenches of less than 1.5 or 2 M. in depth
(as the case may be). When there is doubt as to the safety of the work without shoring, no further
excavation or other work shall be continued until adequate shoring is provided.

Where the sides of trenches are sloped but not to within 1.5 M. of the bottom, the
vertical sides shall be shored and the shoring shall extend at least 30 Cm. above the vertical
sides. When open spaced sheathing is used, a toe board shall be provided to prevent material
rolling down the slope and falling into the part of the trench with vertical walls.

Shoring and timbering shall be carried along with the opening of a trench but when
conditions permit protection work, such as sheet piling may be done before the excavation
commences.

All loose stones, projecting clumps of earth, pockets of materials which might come
down on the workers in the trench or any condition which is a hazard, shall be either removed or
the excavated sides adequately braced and the trench suitably guarded. On steep slopes
workmen shall not be permitted to work one above the other.

The contractor shall prepare the foundations at structure sites by methods which will
provide firm foundation for the structures. The bottom and side slopes of common excavation
upon or against which the structure is to be placed shall be finished to the prescribed dimensions
and the surfaces, so prepared shall be moistened and tamped with suitable tools to form firm
foundation upon or against which the structure is to be placed. The contractor shall prepare the
foundation of the structures as shown on respective drawings. The horizontal foundation material
beneath the required excavation shall be moistened if required and compacted in place.
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If the Project Manager considers it necessary to consolidate the foundation strata by
grouting cement slurry, then drilling and grouting or any other foundation treatment shall be done
by the contractor as directed by the Project Manager and the payment will be as per the general
contract document in respect of extra items. Densities of the compacted foundation materials and
the testing thereof shall be in accordance with relevant I.S. specification.

Separate payment will not be made to the contractor for moistening and
compacting the foundation of structures. The contractor shall include cost thereof in the
price bid per cubic meter of the item of the bill of Quantities for foundation excavation.

When unsuitable material is encountered in the foundation for structure the Project
Manager may direct additional excavation to remove the unsuitable materials. The additional
excavation shall be refilled as follows. In excavation in soils, the over excavation shall be filled in
by clean coarse sand and compacted.

If bad ground or loose soil is met with, the contractor, shall be responsible for reporting the
fact to the Project Manager who shall issue such orders as may be necessary.

© OVER EXCAVATION

If at any point in common excavation the foundation material is excavated beyond the
lines required to receive the structure, or if at any point in common excavation the natural
foundation material is disturbed or loosened during the excavation process, it shall be compacted
in place or where directed, it shall be removed and replaced as follows. In excavation in soils, the
over excavation shall be filled in by clean coarse sand and compacted. Any and all excess
excavation or over excavation performed by the contractor for any purpose or reason except for
additional excavation as may be prescribed by the Project Manager and whether or not due to the
fault of the contractor shall be at the expense of the contractor. Filling for such excess
excavation or over excavation shall be at the expense of the contractor.

(D) DISPOSAL OF MATERIALS

All suitable materials removed in excavation of foundation or excavation of canal or as
much thereof as may be needed as directed by the Project Manager shall be used in the
construction of canal embankments, roadway embankments and for selected bedding material or
for backfill around structure, within five km. distance from excavation site. If there is an excess of
material in the excavation, it shall be used to strengthen the embankment on either side of the
canal, deposited in low areas uphill of the canal to eliminate trapped drainage or otherwise
wasted as directed by the Project Manager. The disposal of the excavated material shall be in
accordance with clauses 8.1 and 8.2 of BIS 4701-1982.

(E) MEASUREMENT FOR PAYMENT

Foundation for structures will be measured for payment, for box cutting with
vertical sides of foundation dimensions. The contractor will have to make his own
arrangements for shoring, strutting provision of adequate slopes for the sides to prevent slips etc.,
and no separate charge will paid for any incidental charges arising either during excavation of
foundation or construction of the structure.
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The quantity for payment of excavation in soil and rock shall be arrived at by taking pre
levels and finished levels at respective strata. Block levels will be taken at one meter or less
intervals. The levels shall be plotted on a graph sheet and average levels arrived at for the
purpose of determining the quantity of excavation. The contractor's signature in token of his
acceptance shall be recorded in the cross section sheets. Final payment shall be based on levels
only.

(F)  PAYMENT

Payment for excavation for structures shall be made at the unit price per cubic meter bid.
The rate for excavation for structures shall include the cost of all labour and materials for Coffer
dam and other temporary construction, cost of all pumping and dewatering, cost of all other work
necessary to maintain the excavation in good order during construction, cost of removing such
temporary construction where required and shall include the cost of disposal of the excavated
material.

SECTION 3.2.3 BACK FILL
3.2.3.1 BACKFILL AROUND STRUCTURES
(A) GENERAL

The item of the schedule for backfill around structures including pipe portions of structures
includes all backfill required to be placed under these specifications.

(B) MATERIALS

The type of material used for backfill, the amount thereof and the manner of depositing the
material shall be subject to approval of Project Manager. In so far as practicable back fill material
shall be obtained from material removed in required excavations for structures. But when
sufficient suitable material is not available from this source or from adjacent canal excavation,
additional material shall be obtained from approved borrow areas. The borrow pit excavation shall
be in accordance with clauses 9.1 to 9.3 of B.1.S. 4701-1982.

Where sand filling is specified, the sand shall be clean, free from admixture of foreign
material and approved by the Project Manager before filling is commenced. Should there be a
necessity to fill in a basement with sea sand, prior written approval of the Project Manager shall
be obtained. Sand filling should be saturated with water before the construction is allowed to
proceed.

Filling around structures shall have optimum moisture content and, well consolidated in
layers of 15 Cm. by ramming with iron rammers and cut ends of crowbars. When filling reaches
the finished level, the surface shall be saturated with water for at least 24 hours, allowed to dry
and then rammed and consolidated to desired density in order to avoid any settlement at a later
stage.

Except as otherwise provided below, backfill material to be compacted shall contain no
stones larger than 80 millimeters in diameter. If the excavation for the foundations of the structure
is in swelling soils, a layer of cohesive non-swelling soil conforming to B.1.S. 9451-1985 should be
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interposed between the swelling soil and the structure and compacted to at least 95 % standard
proctors density.

(C)  PLACING BACKFILL

Back fill shall be placed to the lines and grades shown on the drawings as prescribed in
this paragraph or as directed by the Project Manager.

The surface to receive the filling shall be first prepared free from all roots, vegetation or
spoil and wetted.

All backfill shall be placed carefully and spread in uniform layers so that all spaces around
rocks and clods will be filled. Backfill shall be brought up as uniformly as practicable on both sides
of walls and all sides of structure to prevent unequal loading. Backfill shall be placed to about the
same elevation on both sides of the pipe positions of the structures to prevent unequal loading
and displacement of the pipe. Backfill required to be compacted shall be compacted in
accordance with paragraph 3.2.3.2.

(D) STRUCTURES ON FILL

Where the original ground surface is below the base of a structure or below the bottom of
pipe, all fill required for the structure foundation and all fill up to the bottom of the pipe shall be
placed as compacted embankment. The embankment over the natural ground up to pipe bottom
and over the pipe shall be laid in accordance with clauses 9.2.4, 9.2.5 and 9.2.6 of B.l.S. 783
code of practice for laying of concrete pipes.

(E) MEASUREMENT AND PAYMENT

The unit price bid in the bill of quantities for excavation of foundation of structure
shall include cost of backfill around the structure up to ground level. No separate payment
will be made for backfill of foundation.

Refill of excavation performed outside the established pay lines for excavation for
structures shall be placed in the same manner specified for the adjacent backfill and such refill
shall be placed at the expense of the contractor. The cost of backfill shall be included in the
applicable price bid in the bill of quantities of contract for excavation of foundation of the structure
for which backfill is required.

3.2.3.2 COMPACTING BACK FILL AROUND STRUCTURES
(A) GENERAL

Unless otherwise shown on the drawings backfill around structures shall be compacted.
The compacting equipment shall be so selected as to give maximum safety to the structure. The
compaction of backfill under or over the pipes shall be in accordance with clauses 9.2.4, 9.2.5
and 9.2.6 of I.S. 783. In the case of very high embankments, the embankments shall be built to
an elevation above the top of the pipe equal to the external diameter of the pipe after which a
trench shall be excavated and the pipe laid. When the backfill is placed above the pipe, the
vertical surfaces of the trench above the top of the pipe shall not be more than 20 centimeters
beyond the outside diameter of the pipe. After the pipe has been laid suitable backfill material
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shall be placed around the pipe and carefully compacted in layers, not more than 15 centimeters
after compaction up to the top of the pipe. Thereafter, a loose fill of depth equal to external
diameter, of the pipe shall be placed before further layers are added and compacted.

Compacted backfill should be placed in horizontal layers not exceeding 15 (Fifteen)
centimeters after compaction.

Heavy stones shall neither be dropped on top of the pipe nor shall be allowed to roll down
the side of the embankment against the pipe.

(B) MATERIAL AND COMPACTION

The material used for backfill to be compacted shall be selected material containing no
stones larger than 80 millimeters or as approved by the Project Manager and obtained from
required excavation or approved borrow pit.

3.2.3.3 MEASUREMENT AND PAYMENT

Payment for compacting backfill around structures will not be made as separate
item and the unit price per Cubic meter bid therefore, in the bill of quantities for the
excavation of foundation for structures is to include for compacting the backfill around the
structure. The unit price bid in the bill of quantities for excavation of foundation for structure shall
include the costs of furnishing water and moistening the material also.

Rate for cost of excavation of canal / excavation of foundation of structures will be paid as
per BOQ in different types of classification of soil and rocks. The item rates include all costs for
labour, material, T&P, machinery, equipment, consumables for the following operations.

1. Carrying out all necessary operations for setting out works, clearing,
preparation of beds, removal of silt etc. described under section-2 of Technical
Specifications.

2. Excavation of canal / foundation of structures to design section with all
operations described under section-3 and all operations for disposal of
excavated materials within 5km range as described under section 3.3 & 3.2.2(D)
including cost of dewatering, making drainage arrangement for disposal of
water.

3. Cost of back filling and compaction around structures. In case of back filling
with sand, the procurement cost of sand including royalties ,watering &
compaction of sand are included

4, Construction of approach road, haul road, site illumination, construction of
coffer dam till completion of the work and subsequent removal at appropriate
time, and all mobilization and demobilization cost to complete the work.

5. Recording of photographs. Quality control works and tests. (excluding items
specified in BOQ vide Bill-A).

6. Payment of all taxes, royalties, VAT etc.

7. Any other cost incidental to complete the items of work as per specification and

direction of Project Manager.
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8. Measurement & Payment will be made as per BOQ regardless of methods and
type of equipment used for execution of the work.

SECTION 3.3 DISPOSAL OF MATERIAL
a. GENERAL

All suitable material removed in excavation or as much thereof as may be needed as
determined by the Project Manager shall be used in the construction of canal embankments,
roadway embankments and for selected bedding material or for back fill around structure. If there
is an excess of material in the excavation for any reach, it shall be used to strengthen the
embankment on either side of the canal, deposited in low areas uphill of the canal to eliminate
trapped drainage or otherwise wasted as directed by the Project Manager. The disposal of an
excavated material shall be in accordance with clauses 8.1 and 8.2 of I.S. 4701-1982.

When directed by the Project Manager excess material shall also be placed in low areas
that may occur adjacent to bridge sites between the O&M Road ramps and the canal bank.

Material removed in excavation and not suitable or required for embankments, backfill or
other required earth work, shall be deposited in waste banks on right of way owned by or
controlled by the Government as directed by the Project Manager.

The soil obtained from canal cutting which is considered useful by the Project Manager
shall be fully utilised for the formation of both the banks of the canal to the required profiles as
shown in the drawings simultaneously with the excavation of the canal and without involving and
re-handling of the earth. The soil not useful for the banks has to be thrown parallel to the bank
and away from it as may be directed by the Project Manager during execution to form the spoil
bank. In case of deep cutting the soil shall be so disposed off as not to result in unsightly heaps
and shall be levelled and properly dressed. The top of both the finished banks shall slope away
from the inner edge with a suitable gradient.

The useful rock obtained from the canal cutting shall not be mixed with other soils and
shall be deposited on the outer slopes of the canal spoil bank in regular stacks. If the rock and
the soil are mixed up while depositing at the spoil banks suitable deduction from the
agreement rate as decided by the Project Manager shall be made which is binding on the
contractor.

b. COST

The cost of disposing the excavated material shall be included in the unit price per
cubic meter bid in the bill of quantities for excavation for canal.

SECTION 3.4 EMBANKMENT

3.4.1 PREPARATION OF SURFACES UNDER EMBANKMENTS

The preparation of surfaces under embankment shall be in accordance with clause 6.1 &
6.5 of I.S. 4701-1982.

Before commencing the work, the toe of the slope on each side of the Banks shall be lock-
spitted (dog belled) and marked by pegs firmly driven into the ground at intervals of 15 meter,
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profiles made by bamboos, earth, or other convenient materials and strings shall be set up for the
guidance of the workmen about 15 meters apart over straight reaches and about 7.5 meters apart
at curves.

Except in areas of rock, the areas under canal embankments shall be pre-wet by
sprinkling water before cleaning, grubbing or excavation operations or embankments construction
begin. The moisture content shall be optimum to a depth of one meter below the original ground
surface or to impervious material whichever is less, as directed by the Project Manager.
Whenever possible all water shall be added uniformly in one application. Areas, on the sides of
the canal banks upon which the Project Manager may direct spoil banks to be constructed will not
require application of water.

The contractor is cautioned to control carefully the application of water and to check on
the depth and amount of water penetration during application so as to avoid over watering,
accumulation of water in depressions or excessive run off.

If at any location on embankment foundations, before and during embankment
construction there is excessive moisture as determined by the Project Manager, steps shall be
taken to reduce the moisture by excavating drains, by allowing adequate draining time or by any
other approved means.

The contractor shall not be entitled for any additional allowance above the unit
prices bid in the schedule on account of the requirement for excavating drains or allowing
additional time for drying, delays or increased costs due to poor traffic ability on the
embankment foundations or on the haul roads, reduced efficiency of the equipment the
contractor elects to use or on account of any other operational difficulties caused by
overweight wet embankment foundation or haul roads.

Where the ground surface under any embankment is not suitable as determined by the
Project Manager for a foundation for the embankment, the contractor shall strip the area under
the embankment of such unsuitable material to such depths as may be directed. The material so
removed shall be disposed off as provided in paragraph 3.3. Separate payment for stripping
unsuitable material under embankments shall not be made and the contractor should
include this item under unit price rate for cubic meter bid in Bill of Quantities for
excavation of canal.

Before beginning the construction of embankments the surface area of ground to be
occupied shall be cleared of all roots and vegetable matter of any kind stripped to a suitable
depth. The stumps shall be pulled or otherwise removed, and the roots grubbed. The stumps and
roots removed shall be suitably disposed off.

The depth to which top soil is to be removed shall be adequate to remove all perishable
material and any soil which may become unstable on saturation or may interfere with
development of proper bond between foundation and embankment. It is not necessary to remove
all the soil containing fine hair like roots but only the rather heavy mat. The underline table may
offer as a guide for lines for finding depth of stripping.
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Type of vegetable cover in the soil depth of stripping
1. Soil containing light 5.0 to 7.5 centimeters
grass cover
2. Agricultural Lands To bottom of ploughed zone 15.0 to 20.0

centimeters

The ground surface under all canal embankments excepting rock surface, where it is
below the full supply level in the canal shall be scarified making open furrows not less than 20
centimeters deep below natural ground surface at intervals of not more than 1.0 (one) meter.
However, where the ground surface is below the bed level of the canal the entire surface of the
foundation of embankments shall be stripped to a depth of not less than 20 (Twenty) centimeters.

For Raising, Widening & Strengthening of Existing Canal Embankment the following
additional operations has to be carried out.

After marking of slope profile on the existing canal embankment to ensure proper bonding,
the side slope shall be benched (cut) to a depth of 0.30m & minimum width of 0.60m in steps
where the slope is 1(v) : 4(h) and scarify the slope if the slope is flatter. The base soil sample be
tested for OMC and MDD.

The bottom layer of canal embankment shall be pre-wetted by sprinkling water to reach
OMC & compacted with suitable compacting equipment to achieve dry density equal to 95% of
Proctor density.

3.4.2 CONSTRUCTION OF EMBANKMENTS
a. GENERAL

Canal embankment shall be constructed to top widths and side slopes as shown on the
drawings duly providing 2.5% of height above the design height for settlement allowance in
compacted embankment section where the minimum compaction efficiency is 95 % of proctors
density & 3% of height above the design height for settlement allowance in compacted
embankment section where the minimum compaction efficiency is 90 % of proctors density. The
embankment shall be built to heights as directed above those shown on the drawings. The top of
all the canal embankments shall be graded to be suitable for a road way in accordance with
subparagraph.

Before commencing the construction work, initial levels of the ground on which banks are
to be formed shall be taken. After completing the construction of embankment final cross section
levels shall be taken and the volume shall be arrived at and payment shall be made to that
guantity only.

From the materials deposited in embankments the cobbles, gravel and stones of size
greater than 40 mm should be removed to ensure proper compaction.
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In area where required excavation does not furnish suitable or adequate material for
constructing embankments, material shall be obtained from areas where material in excess of
that required to construct the adjacent embankment is available.

Where the original ground surface is below the grade of the canal and where construction
of a fill below the bottom of the canal is prescribed such fill shall be placed as a compacted
embankment. Where the original ground surface is below the base of a structure, the fill required
to form a suitable foundation for the structure shall be placed as compacted embankment.

b. ROADS AND RAMPS

In conjunction with construction of canal embankments, the contractor shall construct
operation and maintenance roads and earth ramps adjacent to the canal and structures where
shown on the drawings. Suitable material from required excavation shall be placed as
embankment for the roads and ramps. If sufficient material is not available from required
excavation the Project Manager may direct excavation from borrow areas.

C. EMBANKMENTS NOT TO BE COMPACTED

Embankment not to be compacted shall be formed conforming to clause 6.6.1 to I.S
4701-1982. The material for these embankments shall have optimum moisture content before
earth moving equipment is routed over the embankment. The embankments shall be built in
layers not exceeding 30 (thirty) cm. in thickness. Embankments shall be built in approximately
horizontal layers carried across the entire width of the embankments to the required slopes.
Embankments shall not be widened with loose material dumped from the top. Embankments
may be built by excavation and hauling equipment or by excavating machinery depositing the
materials directly from the excavation. Embankments built by excavating and hauling
equipment shall be made in horizontal layers and shall be kept as close to level as practicable.
The travel over the embankments during construction shall be routed so as to distribute the
compacting effect of the equipment to the best practicable advantage. Adequate settlement
allowance shall have to be provided for un-compacted embankment as provided in para 3.5.8.

d. EMBANKMENT TO BE COMPACTED

The material used for compacted embankment shall be suitable materials as determined
by the Project Manager and shall confirm to clause 6.4 of IS 4701-1982.

Before the materials for the 1st layer of embankment is placed, the foundation of the
embankment shall be prepared as provided in paragraph 3.4.1. and shall be moistured and
compacted in the manner hereinafter specified for each layer of compacted embankment to be
placed thereon. The embankments shall be compacted to the elevation and to the top widths and
side slopes shown on the drawings or prescribed by the Project Manager.

The layers shall be placed in rows approximately parallel to the axis of the bank. The base
of embankment at every height is to be made to its full width of each zone as shown in the
drawing plus offsets of not less than 0.45 metres beyond the finished profile on either side for
compaction. No payment will be made for the offsets or for the subsequent removal and
unit price quoted for the banking is deemed to include this, No additions will be allowed to
the slope for full design section of the bank after the bank is raised. The embankment shall be
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compacted to minimum 95 % proctors density in case of new or extension of existing canal
embankment where the extension width is more than 1.60m & minimum 90 % proctors density for
minor canals where the extension width is less than 1.60m using pneumatic Tampers, frog
rammers or vibratory plate compactor or power roller.

3.4.3 BORROW AREA.
3.4.3.1 GENERAL

(a) All materials required for the construction of embankment and backfill for cut-off trench
and around the structures which are not available from canal excavation, excavation for structure
or from excavation of other ancillary works shall be obtained from the borrow areas . after
approval by the Project Manager in consultation with field laboratory. The depth of cut in all
borrow areas shall be designated by the Project Manager and the cuts shall be made up to such
designated depths only. Shallow cut will be permitted in the borrow areas. Each approved borrow
area shall be fully exploited before switching over to the next approved borrow area. Haphazard
exploitation of borrow pits shall not be permitted. The type of equipment used and the operations
in the excavation of materials in borrow areas shall be such as to produce the required uniformity
of the mixture of materials for the embankment. The Contractor has to arrange/procure borrow
areas at his own cost. No compensation whatsoever for change in limits and locations of the
borrow areas and depth of cut for getting suitable earth shall be paid to the contractor. No borrow
pits shall be dug within 5m of the toe of the embankment, if their depth is less than 0.5m, and
10m, if their depth is more than 0.5 m; or within such a distance from the toe of the bank where a
4:1 hydraulic gradient line cuts the ground surface, whichever is more as per IS :4701-1982
page 15 Borrow pits shall be drained to avoid stagnation of water and the bottom level of borrow
pits should be fixed with reference to the prevailing ground slope towards the nearest natural
drainage course.

(b) Where earth is transported from canal or from borrow area for deposit in canal
embankment or disposed off on stock piles, or waste banks, the leads shall be measured
as horizontal distance between the vertical central lines of the pit cross-sections and the
bank which is formed with the excavated earth.

3.4.3.2 PREPARATION OF BORROW AREAS

All areas required for borrowing earth for embankment shall be cleared of all tree stumps,
roots, bushes, rubbish and other objectionable materials. Adequate lighting arrangement should
be provided by the contractor.

Particular care shall be taken to exclude all organic matter from the materials to be placed
in the embankment. All cleared organic materials shall be burnt to ashes or disposed of as
directed. The cleared areas shall be maintained free of vegetable growth during the progress of
the work. No payment shall be admissible for preparation of the borrow areas indicated
above as this is deemed to have been included in unit bid price of earthwork in the bill of
quantities.
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3.4.3.3 STRIPPING OF BORROW AREAS.

Borrow areas shall be stripped of top soil, sod and any other objectionable materials to the
required depth as directed by Project Manager. The work may be done manually or with suitable
machine. Stripping operations shall be limited only to designated borrow areas. Materials from
stripping shall be disposed of in exhausted borrow areas or in the approved adjacent areas as
directed. No extra payment shall be admissible for stripping the borrow areas as this is
deemed to have been included in the unit bid price for earthwork in the bill of quantities.

3.4.3.4 BORROW AREA WATERING / DEWATERING

@) Borrow area watering shall be done by the contractor at his own cost wherever necessary
preferably 48 hours in advance, so that materials may be carried with adequate moisture and in
the manner specified by the Project Manager.

(b) The initial moisture content of the material in the borrow areas shall be estimated with the
help of field laboratory tests. The optimum moisture content required for the material in any
particular borrow area shall be obtained from the field laboratory. The additional moisture
requirements as determined by the laboratory test shall be introduced into the borrow areas by
watering well in advance of the excavation to ensure uniformity of moisture content. All care shall
be taken to reduce excessive moisture in any of the locations of a borrow area before or during
excavation to secure the materials with moisture content close to the optimum. To avoid
formation of pools in the borrow areas during excavation operation, drainage ditches from borrow
areas to suitable outlets shall be excavated, wherever necessary. Upon exhausting of all
materials or abandoning the borrow areas, the pits shall be fully drained to ensure no ponding of
water.

3.4.3.5 HAUL ROADS AND APPROACH ROADS.

Construction and maintenance of approach roads, and haulage roads will be the
responsibility of the contractor. The Department will have full right of way to those roads for
inspection purposes. Proper road sign as directed have to be provided for safety. For haulage of
earth, the contractor shall construct ramps and haul roads of sufficient width along the shortest
but most practicable route and shall maintain and illuminate them to a satisfactory manner.
Watering of the haul road shall be done by the contractor as often as necessary to prevent raising
of dust, formation of cuts and consequent deterioration of the surface. Whenever service roads
meant for public road traverse through or run close to the borrow area, the contractor shall direct
the excavation and haulage operation in such a manner as to ensure uninterrupted use of the
service road and safety to the public. At the haul road and service road crossing, the contractor
shall install necessary check gates and road signs.

No extra payment is admissible as this is deemed to have been included in the unit
bid price for earthwork in the bill of quantities being contingent to the main work.

3.4.4 EARTHFILL MATERIAL.

Canal embankment shall be constructed to the top width and side slopes as shown on the
drawings. Suitable excavated material available from the canal cutting, proud cutting, removal of
ramps and excavation for structures shall be used for construction of banks.
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If suitable and adequate material for constructing embankment is not available from
excavations, the desired material shall be obtained from borrow area arrange/procure by
Contractor for the purpose & approved by the Project Manager. Suitability of earth fill shall be
decided by analysis of Laboratory test result of soil from canal cutting & borrow pits by Project
Manager.

The following Laboratory test shall be conducted on soil obtained from canal excavation &
from borrow pits for determination of suitability,

1. Grain size Analysis in accordance with IS 2720 part- 4
2. Liquid Limit & plastic limit in accordance with IS 2720 part- 5

The planning for execution should be such that all the useful excavated materials are
utilised in embankment prior to utilisation of borrow earth from outside. The embankment earth
shall be borrowed only after getting written instruction of the Project Manager.

Only suitable materials as per specification shall be excavated, loaded and conveyed to
the point of placement in the embankment. Unsuitable material if conveyed shall be removed and
disposed clear of the work site as directed by the Project Manager at the cost of the contractor.

3.4.5 PLACING EARTHFILL.

@) The embankment shall be constructed with earth fill of required materials as per drawing
and specification. The fill shall be free from lenses, pockets, streaks or layer of materials
differing substantially in texture or gradation from the surrounding materials. The useful
excavated materials shall be classified as ‘impervious’ and ‘semi pervious’ by the Project
Manager. Care shall be taken to utilize the impervious materials towards the water side of the
embankment and semi pervious materials towards outer zone of the embankment as per
drawing.

(b) Construction of embankment shall begin at the toe of the fill and in no case shall
embankment be widened by material dumped from the top. The material shall be placed in the
earth fill in the continuous horizontal layers not more than 15 Cm. in thickness after being rolled
as herein specified.

The thickness of the layer shall be adjusted by the Project Manager; if the contractor
satisfies the Department that the particular type of compactors used by him give the required
density by carrying out trial compaction and requisite tests. Initially the earth in the embankment
fill shall be laid in a greater width than the designed section. Adequate extra width of about 0.45
M. on either side of the embankment shall be provided so that the earth fill, up to lines of the
finished slopes, shall have the required compaction as per the drawing and specification. Such
extra width shall be removed and utilized in the upper layers of embankment along with slope
dressing, for which no additional payment shall be made as it is deemed to have been included in
bid price of earthwork in embankment in the bill of quantities.

(© No fresh layer shall be laid until the previous layer is properly watered and compacted as
per the requirement. If in the opinion of the Project Manager, the surface of i.e. prepared
foundation or the rolled surface of any layer of earth fill is too dry or smooth to bound properly
with the layer of materials to be placed thereon, it shall be moistened or worked with harrow,
scarifier or other suitable equipment in an approved manner to a sufficient depth to provide a
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satisfactory bonding surface before the next succeeding layer of earth fill materials is placed. If
the rolled surface of any earth fill is found to be too wet for proper compaction of the layer of earth
fill materials to be placed thereon, it shall be raked up and allowed to dry or be worked with
harrow, scarifier or any other suitable equipment to reduce the moisture content to the required
amount and then it shall be compacted before the next succeeding layer of earth fill materials is
placed.

(d) The materials shall be deposited in rows parallel to the axis and spread in the uniform
layers and clods shall be broken maximum up to 5 cm. The work of spreading and compaction
shall be so adjusted as not to interfere with each other and in such a way that neither of the
operations is held up because of non-completion of rolling and watering. The excavation and
placing operation shall be such that the material when compacted shall be blended sufficiently to
secure the best practicable degree of compaction, impermeability and stability. The surface of
banking shall at all time of construction be maintained true to required cross section.

(e) During construction a small transverse slope from center towards edges should be given
to avoid pools of water forming due to rains.

() When compacting the soil against the rock abutment or walls of masonry or concrete
structures, the construction surface of the embankment shall be sloped away from the rock or
masonry or concrete structures leaving a minimum distance of 0.6 M. and at an inclination of 3:1.
If the foundation surface is too irregular to allow the use of large roller directly against the
structure or rock out crop, the roller shall be used to compact the soil, as close to the structure or
the out crop as possible and the portion of the embankment directly against the rock or the
structure shall be compacted with pneumatic hand tampers in thin layers. The moisture content of
the earth fill placed against the rock or the structure shall be slightly above the optimum to allow it
to be compacted in to all irregularities of the rock and this shall be determined by the field
laboratory. In placing the earth- fill under rock foundation, the foundation shall first be prepared as
detailed earlier.

3.4.6 WEATHER CONDITIONS

Embankment materials shall be placed only when the weather conditions are satisfactory
to permit accurate control of the moisture content in the embankment materials. Before closing
work on embankment, in any continuous reach prior to setting of monsoon, the top surface shall
be graded and rolled with a smooth wheeled roller to facilitate run off. Prior to resuming work, the
top surface shall be scarified and moistened or allowed to dry as necessary and approved by the
Project Manager for resumption.

The contractor, shall provide suitable protection works to protect the slope from erosion
due to rain water. No payment what-so-ever shall be made for providing such protection work and
rectifying the monsoon damages.

3.4.7 MOISTURE CONTROL.

The water content of the earth fill material prior to and during compaction shall be
distributed uniformly throughout each layer of materials and it shall be between - 2% to + 2% of
the optimum moisture content. Moisture determination of soil as well as needle moisture
determination of soil shall be carried out as per |.S. 2720-1983.
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Laboratory investigations may impose some restriction on the lower limits of the
practicable moisture contents on the basis of studies on consolidation characteristics of soil in
embankment. Here-in-after, the term range of optimum practicable moisture content shall refer to
the value as described above. As far as practicable, the material shall be brought to the proper
moisture content .in the borrow area before excavation. If additional moisture is required it shall
be added preferably at the borrow area, and only in limited cases / extent, if required, on the
embankment by sprinkling water before rolling of a layer. If more moisture is present than
required, the material shall be spread and allowed to dry before starting rolling. Moisture control
shall be strictly adhered to. The moisture content shall be relatively uniform throughout the layer
of material. If necessary, ploughing, disc-harrowing or blending with other materials may have to
be resorted to obtain uniform moisture distribution, if the moisture content is more or less than the
range of optimum practicable moisture content, or if it is not uniformly distributed throughout the
layer, rolling and adding of further layer shall be stopped. Further work shall be started again only
when the above conditions are satisfied.

In order to have proper control of moisture content in the earth fill, no earth work shall be
done during rainy days. No compensation shall be made to the contractor due to held up of work
for rain or fog.

3.4.8 MEASUREMENT AND PAYMENT

The rate for construction of canal embankment with selected earth from borrow area
shall include all costs for labour, material, T&P, machinery, equipment and consumables
required for the followings :-

1. Carrying out all necessary operations for setting out works, clearing, preparation
of beds, removal of silt etc. described under section-2 of Technical Specifications.

2. Preparation of surface under embankment as specified under section-3.4.1 of the
Specification, benching of old canal embankment and pre-wetting of canal prism.

3. Arrangement of borrow area and stripping of borrow area including watering and
dewatering as per Sec.3.4.3 of the Specification.

4. Operations involved in construction of embankment as per Sec.3.4.2 of the
Specification.

5. Construction and maintenance of approach road, haul road (including water
sprinkling for dust suppression), site illumination, construction of coffer dam till
completion of the work and subsequent removal at appropriate time, and all
mobilization and demobilization cost to complete the above operations.

6. Settlement allowance provided as per Sec.3.5.8 of the specification.

7. Recording of photographs, quality control works and tests (excluding items
specified in BOQ vide Bill-A).

8. Payment of all taxes, royalties, VAT etc.

9. Any other incidental cost to complete the items of work as per specification and
direction of Project Manager.

10. Measurement shall be limited to designed section & Payment shall be made as
per BOQ regardless of methods and type of equipment used for execution of the
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work.

11. For all embankments, where turfing has been provided for slope protection, full
payment for Earthwork shall be made only after completion of turfing. Until
completion of turfing, 5% of earthwork quantity executed by the Contractor shall
be with held.

SECTION 3.5 COMPACTING EARTH MATERIALS

3.5.1 GENERAL

Where compaction of earth materials are required, the materials shall be deposited in
horizontal layers and compacted as specified in this paragraph. The excavation, placing
moistening and compacting operations shall be such that the materials will be uniformly
compacted to the required density throughout the required section, and will be homogeneous,
free from lenses, pockets, streaks, voids, laminations or other imperfections.

Having decided on the filling materials to be used standard compaction test in accordance
with IS 2720 part- 7 will be conducted in the Laboratory for determination of Optimum Moisture
Content & Maximum Dry Density on the materials proposed for embankment to indicate best type
of equipment to be used and the moisture content at which compaction should be done, thickness
of layer and number of passes etc.

Since the canals of sub-projects of OIIAWMIP will be used for carrying water for Khariff
Irrigation every year, all embankment shall be compacted by any approved method of
compaction.

3.5.2 COMPACTING CLAY AND SILTY MATERIALS

Where compaction of earth materials containing appreciable amount of clay or silt is
required the compaction shall be carried out in accordance with clause 6.6. of I.S. 4701-1982.
The materials shall be deposited in horizontal layers. The thickness of each horizontal layer
before compaction shall not be more than 25 centimeters (loose layer) and the layer shall be to
full width of the embankment. The excavating and placing operation shall be such that the
materials when compacted will be blended sufficiently to secure the highest practicable density
and best impermeability and stability. If the surface of any compacted layer of earth fill is too dry
or too smooth to bond properly with the layer of material to be placed thereon, it shall be
moistened and/or scarified in an approved manner to provide a satisfactory bonding surface
before the next succeeding layer is placed. All the rollers used on any one layer of fill shall be of
the same type and same weight.

Prior to and during compaction operations, the embankment materials shall possess
optimum moistures content as required in clause 6.6.4 of 1.S. 4701 -1982. The embankment
materials shall have optimum moisture content required for the purpose of compaction and this
moisture content shall be fairly uniform throughout the layer. In so far as practicable the
moistening of the material shall be performed at the site of excavation but such moistening shall
be supplemented as required by sprinkling water at the site of compaction, if necessary. If the
moisture content is greater than optimum for compaction, the compaction operations shall be
delayed until such time as the material has dried to the optimum moisture content or to the level
directed by Project Manager. The moisture content of soils shall be determined in accordance
with 1.S. 2720 {Part - 111) 1982.
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Where hand or power tampers are used to compact soils in confined areas such as under
pipes and at the joints of bank connections with the structures, they shall be equipped with
suitably shaped heads to obtain the required density.

The dry bulk density of the soil portion in compacted embankment materials shall be not
less than 95 % of the maximum dry bulk density at optimum moisture content obtained in
accordance with 1.S.2720 (Part - VII} 1980 Indian Code of Practice for determination of moisture
content, dry density relation using light compaction in case of new or extension of existing canal
embankment where the extension width is more than 1.60m. & minimum 90 % of the maximum
dry bulk density at optimum moisture content, for minor canals where the extension width is less
than 1.60m.

The dry density of soil in field shall be determined in accordance with I.S. 2720 (Part -
XXVII) 1974. Indian Code of Practice for determination of dry density of soil in place by sand
replacement or by 1.S. 2720 (Part - XXIX) 1975 Indian Code of Practice for determination of dry
density of soils in place by the core cutter method.

Moisture content of soil shall be determined in accordance with 1.S. 2720 (Part - 11) 1 973
Indian Code of Practice for determination of moisture content.

The optimum moisture content is the moisture content that corresponds to the laboratory
maximum dry density determined in accordance with 1.S. 2720 (Part - VII) 1973.

The above compaction tests will be conducted by contractor in the presence of
departmental officers and the contractor shall ensure compaction, till the Project Manager or his
authorised representative is satisfied that the maximum dry density at optimum moisture content
is obtained, and permits the laying of next layer.

3.5.3 COMPACTING COHESIONLESS MATERIALS

Where compaction of cohesion less, free draining materials, such as sands and gravels is
required, the materials shall be deposited in horizontal layers and compacted in accordance with |
S 4701-1982. The excavating and placing operation shall be such that the materials when
compacted will be blended sufficiently to secure the best practicable degree of compaction and
stability. Water shall be added to the materials as may be required to obtain the specified density
by method of compaction being used.

The thickness of the embankment layer shall not exceed 25 centimeters (loose layer}
before compaction and it should be spread over the full width of the embankment and compaction
shall be done by tampers or crawler tractors or vibrating rollers. If the compaction is performed by
Treads of crawler type tractor, surface vibrators or similar equipment the thickness of the layer
before compaction shall not be more than 30 centimeters. If compaction is performed by internal
vibrators the thickness of the layer shall not be more than the penetrating depth of the vibrator.

All compaction tests as indicated in Para 3.5.2 above shall be conducted in accordance
with relevant I.S. Code of Practice. The relative density of the compacted material shall not be
less than 70 % when tested in accordance with I.S. 2720 (Part - XIV) 1 983 Indian Code of
Practice for determination of density Index (relative density} of cohesion less sails.
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3.5.4 COMPACTING COHESIONLESS MATERIALS CONTAINING CLAY AND SILT

This sub-paragraph applies only to cohesion less materials and not to cohesive materials.
Cohesion less materials containing clay and silt may not be free draining. When compaction of
cohesion less materials containing clay and silt is required, the materials shall be compacted to a
dry density in accordance with either sub-paragraph (i) and (ii) below, using whichever test that
results in higher dry density of the compacted material in the placement.

() Dry density determined using procedure enunciated in I.S. 2720 {Part - VII) 1965 (Indian
Code of Practice for determination of moisture content dry density relation using light
compaction):-Prior to and during compaction operation the material shall possess optimum
moisture content as determined in accordance with clause 6.6.4 of I.S. 4701-1982 and the
moisture content shall be uniform throughout each layer. Provided that the moisture content is
ensured as required in clause 6.6.4 of I.S. 4701-1982, the dry density of the soil portion in the
compacted material shall not be less than 95 % of the laboratory maximum soil dry density. The
field dry density shall be determined in accordance with I.S. 2720 (Part - XXVIII) 1974 or |.S.
2720 (Part - XXIX) 1975.

(i) Dry density using the relative density test as described in I.S. 2720 (Part - XIV) 1 983
Indian Code of Practice for determination of density Index (relative density) of cohesion less soils:
- The relative density of the compacted material obtained shall be not less than 70 %, determined
in accordance with 1.S. 4701-1982, the moisture content shall be maintained as per clause 6.6.4
of 1.S. 4701-1982.

3.5.5 ROLLERS AND OTHER COMPACTING EQUIPMENT

The earth compacting equipment may be used for compacting the soils as detailed in
Appendix-C of 1S-4701:1982:

The compacting equipment shall confirm to relevant Indian specification below:
Q) Smooth wheeled roller should conform to 1.S.5502-1969.
(2) Sheep Foot roller should conform to I.S. 4616-1968.
3) Pneumatic tyred roller should conform to I.S. 5501-1969.
(4) Vibratory plate compactor should conform to 1.S. 5889-1970.
(5) Vibratory roller should conform to I.S. 5500-1977.
The methods of compaction shall conform to clauses 7 of I.S. 4701-1995,
A Rolling:

When each layer of material has been prepared to have the proper moisture content uniformly
distributed throughout the material, it shall be compacted by passing the tamping roller. The exact
number of passes for each layer to obtain specific density shall be designated by Field Laboratory
tests and tests conducted on the borrowed material. The layers shall be compacted in strips over
lapping not less than 0.6 M. Rolling shall commence at edges and progress towards center
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longitudinally. The rollers of loaded vehicles shall travel in a direction parallel to the axis of the
canal. Turns should be made carefully to ensure uniform compaction. Rollers shall always
be pulled.

3.5.6 TAMPING

Rollers will not be permitted to operate within one meter of concrete and masonry
structures. In the following locations where compaction of the earth fill materials by means of
roller is impracticable or undesirable the earth fill shall be specially compacted as specified further
below.

() Portions of the earth fill in embankment adjacent to masonry structures and embankment
foundations designated on the drawing as specially compacted earth fill.

(i) Earth fill in embankment adjacent to steep abutments
(iii) Earth fill at specially designated locations.

Earth fill for tamping shall be spread in layers of not more than 10 (ten) cm in thickness
when loose and shall be moistened to have the required moisture content, as specified. When
each layer of materials has been conditioned to have the required moisture content, it shall be
compacted to the specified density by special rollers, pneumatic/hand tampers or by other
approved methods. The moisture control and compaction shall be equivalent to that obtained in
the earth fill actually placed in the embankment in accordance with the specifications.

3.5.7 TESTING

Density tests shall be carried out after rolling to ascertain the state of compaction which
should be measured in terms of dry density. Standard proctor density tests shall be carried out at
regular intervals to account for variations in the borrow area material. Not less than three tests
shall be conducted to indicate variation in the standard proctor density attained in the laboratory.

Density test shall be conducted from time to time at site to ascertain whether compaction
is attained as specified. For every 300 cum of compacted earth fill for new or extension of existing
canal bank of large width & 200 cum for minor Canals where extension of bank is of small width,
at least one field density test (sample from three pits} shall be conducted. However, minimum four
density tests shall be made per day irrespective of quantity of earth work. In case the tests show
that the specified densities are not attained, suitable action shall be taken either by moisture
correction or by additional rolling, so as to obtain the specified density which shall be checked
again by taking fresh tests at the same locations. The test locations should be so chosen as to
represent the whole layer under test. Each layer should be tested for proper compaction before a
fresh layer is allowed over it.

The density to be attained after compaction should be at least 95% of Proctor density pre-
determined by Laboratory tests in case of new or extension of existing canal embankment where
the extension width is more than 1.60m. & 90% of Proctor density for minor canals where the
extension width is less than 1.60m.
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3.5.8 SETTLEMENT ALLOWANCE:

During execution, the profile of each section is to be given keeping in view the extra
earthwork necessary for settlement allowance, and after measurement of the final section, the
settlement allowance is to be deducted from the final quantity as per guideline of Chief
Engineer (D&R) vide his letter no. 6125 (WE), dated: 18.12.2001.

The Settlement Allowance as per above guideline are as under.

Sl. | Type of compaction Measurement Measurement | Remarks
No. taken before | taken  after
rainy season rainy season
1 Compaction with HRR/ PRR 25% 10% Whenever watering will
not in OMC conditions. be required, separate
analysis will be made for

(a) Ordinary Soil payment.

In the mechanically compacted earth fill, settlement allowance of 2.5% of height for
settlement allowance in compacted embankment section where the minimum compaction
efficiency is 95% of proctor’s density & 3% of height in compacted embankment section where
the minimum compaction efficiency is 90 % of proctor’'s density should be provided.

Accordingly extra height should be provided taking the settlement into account. The base
width of the embankment shall not be increased to maintain the design slopes indicated in the
drawings for additional height as settlement allowance, but the following procedure shall be
adopted.

Settlement allowance shall be calculated at various levels and the elevation including
settlement allowance shall be derived keeping the embankment width at the designated levels
unchanged. The edges of the embankment at the increased elevations {including settlement)
when joined with the point where the slope has changed earlier below, shall give the slope to
be adopted for construction.

3.5.9 SLOPE DRESSING

The slopes of particular reach of the canal which has been completed in the manner
described earlier shall be dressed neatly to the designed line and grade. Extra earth work done at
sides are to be dressed and reused in the embankment.

3.5.10 MEASUREMENT AND PAYMENTS

The costs of the compacting earth materials as described in this paragraph shall be
paid in the price bid in the bill of quantities for watering and compacting earth work in
canal embankment under these specifications. The unit rate of this item shall be for unit
volume of earth fill watered and compacted which includes all costs of labour, T&P,
equipment, machinery and consumables for the following operations.

55

Contractor Project Manager
Single stage-Two Envelope Procurement of Works-Small Contract Bid document-CW-NCB-PAT-15



TECH.SPEC./CIVIL WORKS SECTION 6
NCB/ADB

1. Compacting earth materials as per Sec.3.5 of specification.
2. Moisture control at borrow area and at placement site.

3. Testing and Quality Control operations.

4. Any other incidental expenditure to complete the item of work in finished shape as
per the specification and direction of the Project Manager.

5. Measurement & Payment will be made as per BOQ regardless of methods and type
of equipment used for execution of the work.

SECTION 3.6 SLOPE PROTECTION
3.6.1 ROUGH STONE DRY PACKING FOR APRONS AND REVETMENTS

1. The bed or slopes to receive the packing shall first be prepared as specified and passed by
the Project Manager

2. After bed/ slope preparation, filter materials such as sand/moorum and over this 40mm
down wards coarse aggregate of such thickness as per approved drawing shall be provided. The
quality of aggregate moorum/sand shall be as mentioned in other section of this specification.

3. The size of the stone to be used for dry stone revetment should be of approved size
(usually not less than 225mm to 300mm in any direction) and usually not less than 40kg to 50kg
weight per stone. The stone shall be perfectly sound, as regular in shape as possible free from
cracks and decay and with their lengths equal to the thickness of the required apron or
revetments and each stone shall not be less in size than 0.05 cubic meter unless otherwise
specified. The smaller size stones required for filling in interstice and wedging shall only be
supplied to the actual requirements for the work as defined in clause (4} below and shall not be
used in 2 or 3 layers as a substitute for the full thickness stone specified in clause (3) below. The
stone shall be obtained from the quarry specified.

4. The stones shall be laid closely in position on the prepared bed and firmly set with
their broadest end downwards. The stones shall be laid breaking joint so
far as possible in the direction of the flow of water. The stones are to be placed perpendicular
to the finished surface i.e., perpendicular to the slope for revetments.

5. Interstices between adjacent stones shall be filled in with stones of the proper size,
well driven in with crowbars to ensure -tight packing and complete filling of all interstices. Such
filing shall be carried on simultaneously with the placing in position of large stones and shall
in no case be permitted to fall behind. The final wedging shall be done only after obtaining the
orders of the Project Manager. The final wedging shall be done with the largest sized chip
practicable, each chip being well driven home with a hammer so that no chip is possible of being
picked up or removed by hand.

6. Profiles of strings and pegs are to be put up to ensure that the pitching is done true,
straight and to the proper slope throughout and revetments are in all cases to be built up from
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the foot of the bund to be riveted. Care is necessary that a strong toe wall or other protection
is always given to the revetment which protective measures shall be shown on the plans.

7. On completion, the surfaces presented by the apron or revetment shall be even
throughout, free from irregularities to the required length, breadth and slope as specified or
shown on the plans.

3.6.2 MEASUREMENT AND PAYMENT

Measurement and payment for rough stone dry packing for apron and revetment will be in
the units of cubic meters.

The rate provided in BOQ for rough stone dry packing include all costs for labour,
material, T & P , machineries equipment and consumables required for completing the following
operations as per specification.

(a) Clearing and Preparation of Bed and Slope of Canal,

(b) Procurement of rough stone/ Laterite Stone, sand/moorum, course aggregate
at work site.

(c) Laying of filter materials to approved thickness
(d) Laying of stone to approved thickness
(e) All taxes, royalties, Vat.

(f) Construction of approach road, haul road, site illumination, construction of
coffer dam till completion of the work and subsequent removal at appropriate
time, and all mobilization and demobilization cost to complete the above
operations.

(g) Recording of photographs. Quality control works and tests. (excluding items
specified in BOQ vide Bill-A).

(h) Any other incidental cost to complete the items of work as per specification
and direction of Project Manager.

SECTION 3.7 TURFING

Slope protection of canal embankment will be done with turfing where stone packing is not
provided the sequence of work is described below.

1) The slope to receive turfing shall first be prepared to proper line and passed by Project
Manager.
2) Before the turf is laid, the slope shall be saturated with sprinkling of water. Care is to

be taken to see that the soil particles on slope are not eroded or disturbed due to
excessive application of water.

3) Over saturated slope grass sods is to be laid and compacted with a light wooden
compactor in order to make the roots of grass in full contact with soil.
4) After the grass is laid and compacted, watering with water sprinkler is to be done
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repeating several times a day till survival of sods and development of green turf slope.

3.7.1 MEASUREMENT AND PAYMENT

The measurement of turfing will be recorded in sq met. of turf area after survival of sods
and this includes all costs for labour, material, T & P machineries equipment and consumables
required for completing a) Preparation of Slope b) Procurement of grass sods at work site c)
laying and compacting grass d) watering till survival of sods e) Any other incidental expenditure to
complete the work as per specification and direction of Project Manager.
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SECTION (4)
CONCRETE WORKS
SECTION 4.1 CONCRETE IN STRUCTURES

4.1.1 GENERAL

The items in the BOQ for concrete in the structures includes all cast-in-place concrete in
the structure.

Cast-in-place concrete for the structures shall confirm to the requirement of section 4.2.
Pipe and fittings, miscellaneous metal work, mechanical and electrical equipment and other items
forming a part of the structures are provided for elsewhere in these specification.

The structures shall be built to the lines, grades and dimensions shown on the drawings.
The dimensions of each structure as shown on the drawings will be subject to such modifications
as may be found necessary by the Project Manager to adopt the structure to the conditions
disclosed by the excavation or to meet other conditions. Where the thickness of any portion of a
concrete structure is variable it shall vary uniformly between the dimensions shown. Where
necessary, as determined by the Project Manager, the contractor shall be furnished additional
detail drawings of the structures to be constructed. The contractor will not be entitled to any
additional allowances above the price bid in the bill of quantities by reason of the dimensions
fixed by the Project Manager or by reasons of any modifications or extension of a minor character
to adopt a structure at site, as determined by the Project Manager.

The cost of furnishing all materials and performing all work for installing timber, metal and
other accessories for which specific price are not provided in the BOQ, shall be included in the
applicable prices bid in the BOQ for the work to which such items are appurtenant.

SECTION 4.2 GENERAL CONCRETE REQUIREMENTS
42.1 COMPOSITION
A GENERAL

Concrete shall be composed of cement, sand, coarse aggregate, water admixtures ( if
any) as specified and all well mixed in batching & mixing plant by weight or by concrete mixture
by volume / weight and brought to the proper consistency. Batching plant shall conform to 1.S
code No. 4925. For works in which water tightness is required the specification in IS 3370 shall
be applied.

MIXING

Concrete shall be mixed in a mechanical mixer and shall be as dense as possible, plastic
enough to consolidate well and stiff enough to stay in place on the slopes. Mixing shall be
continued until there is a uniform mixing of the materials and the concrete is uniform in colour and
consistency. The time of mixing shall be as shown in IS 457.
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B. NOMINAL MAXIMUM SIZE OF AGGREGATES

For sizes of aggregates IS 383 shall apply. The coarse aggregate to be used in concrete
shall be as large as practicable, consistent with required strength, spacing of reinforcement and
embedded items, and placement thickness. The size of the coarse aggregates to be used will be
determined by the Project Manager and may vary incrementally according to the conditions
encountered in each concrete placement. Nominal maximum size of aggregate for concrete in
structures and canal lining shall be as indicated in the relevant drawings appended to the contract
documents. Smaller coarse aggregate than specified shall be used where in the opinion of the
Project Manager that proper placement of concrete is impracticable with the size of the aggregate
specified in the drawings.

C. MIX PROPORTIONS

Grades of concrete to be used shall be as per the specification in the approved drawing.
The proportions of various ingredients to be used in the strength based concrete for different
items of the work are to be determined from mix design. In volume proportion of concrete; the
guantity of both cement and aggregate should be determined by volume. Water shall be either
measured by volume in calibrate tanks or weighed. Batching plant shall conform I.S 4925. {Indian
Standard Specification for batching and mixing plant). All measuring equipment shall be
maintained in a clean serviceable condition and their accuracy periodically checked. The
acceptance or rejection of concrete shall be as per the acceptance criteria laid down in clause 16
of I.S. 456-2000.

The net water cement ratio exclusive of water absorbed by the aggregate shall be
sufficiently low to provide adequate durability in concrete. The water cement ratio for various
grades of concrete shall be as determined and ordered by the Project Engineer.

D. CONSTITUENTS:
The slump of concrete at the placement shall be governed by IS: 456-2000:

If the specified slump is exceeded at the placement, the concrete is unacceptable. The
Project Manager reserves the right to require lesser slump whenever concrete of such lesser
slump can be consolidated readily into place by means of vibration specified by the Project
Manager. To maintain concrete at proper consistency, the amount of water and sand batched for
concrete shall be adjusted to compensate for any variation in the moisture content or grading of
the aggregates as they enter the mixer. Addition of water to compensate for stiffening of the
concrete after mixing but before placing will not be permitted. Uniformity in concrete consistency
from batch to batch shall be maintained.

422 CONCRETE QUALITY CONTROL MEASURES AND CONCRETE QUALITY
ASSURANCE TEST PROGRAMME

A CONCRETE QUALITY CONTROL MEASURES

The contractor shall be responsible for providing quality concrete to ensure
compliance of the contract requirements.
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B. TESTS & FREQUENCY

1. MIX DESIGN

The contractor shall conduct Mix Design in government Testing Laboratory for different
grade of concrete in accordance with 1.5.10262 for each grade of concrete prior to
commencement of work. The frequency of mix Design shall be for change of Material source &
type & brand of cement.

2. WORKABILITY (SLUMP) TEST

The contractor shall conduct Workability (slump) test in accordance with 1.S. 1199. The
frequency of test shall be, one test for each structure site, daily/sift of concrete laying for each grade of concrete

3. CASTING OF CONRETE CUBE & COMPRESSIVE STRENGTH TEST

Making and curing concrete test specimens in the field, transporting to the laboratory and
testing concrete specimen shall confirm to relevant clauses of I.S. 516.

Testing of concrete shall be carried out by the Contractor on representative samples taken
at the site of laying concrete.

SAMPLING PROCEDURE AND FREQUENCY

A random sampling procedure shall be adopted to ensure that each concrete batch has
a reasonable chance of being tested, i.e the sampling should be spread over the entire period of
concreting and should cover all mixing units.

The test procedures shall be in accordance with I.S. 1199 & minimum frequency of
sampling of concrete of each grade shall be in accordance with the 1.S. 456-2000. The details
described, bellow.

For each Major Structure-site one set, - (6nos). 3nos for 7day & 3nos for 28days
strength test. For minor structure- one set- 3nos, daily/sift of concrete laying for each grade of
concrete

Upto 5 cum. — 1 set... up to 15 cum — 2 sets up to 30 cum. — 3 set up to 50 cum — 4 sets,
above 50 cum — one additional sample for each additional 50 cum or part thereof.

TEST SPECIMEN

Three test specimens shall be made from each sample for testing at 28 days. Additional
cubes may be required for various purposes, such as to determine the strength of concrete at 7
days or at the time of striking formwork, or to determine the duration of curing or to check the
testing cubes cured by accelerated methods as described in I.S. 9013. The specimen shall be
tested as described in 1.S.516.
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TEST STRENGTH OF SAMPLES

a) The test strength of the sample shall be the average of three specimens. Individual
variation shall not be more than 15 percent of the average as per clause 15.4 of I.S. 456 - 2000

b) Testing shall be carried out at the testing laboratories set up at the site or at any other
laboratory that the Project Manager may decide upon and the results given thereby shall be
considered as correct and authentic and acceptable to the Contractor.

ACCEPTANCE CRITERIA
Acceptance criteria will be as per clause 15, 16 and clause 17 of I.S. 456-2000.

4.2.3 CEMENT
A. QUALITY

Cement shall confirm to any of type, I.S. 269, I.S. 1489, |.S. 455, |.S. 8112 & I.S. 12269
out of all type of cement described in clause 5 of I.S. 456-2000 for the purposes of specifications.
Cement used shall be with prior approval of the Project Manager.

The provisions of this paragraph apply to cement for use in cast-in-place concrete
required under these specifications.

The contractor shall make his own arrangements for the procurement of cement to
specifications required for the works. Transportation from the place of supplying to the batching
plant shall be in any weather tight means which will protect the cement completely from exposure
to moisture. Each shipment of bagged cement shall be stored separately so that it may readily be
distinguished from other shipment and shall be stored in a dry enclosed area protected from
moisture. Storage of materials shall be as described in I.S. 4082 (I.S. recommendation on
stacking and storage of construction materials at site). To prevent under aging of bagged cement
after delivery, the contractor shall use bags of cement in the chronological order in which they
were delivered to the job site. All storage facilities shall be subject to approval of the Project
Manager.

B. TESTS & FREQUENCY
Cement shall be tested for the following parameters,

1. CONSISTENCY & SETTING TIME:

The test procedure shall be in accordance with the 1.S. 4031 part-4 &5 & the frequency is
one test per each type & brand of cement.

2. FINENESS:

The test procedure shall be in accordance with the 1.S. 4031 part-2 & the frequency is one
test per each type & brand of cement.

3 SOUNDNESS

The test procedure shall be in accordance with the 1.S. 4031 part-3 & the frequency is one
test per each type & brand of cement.

62

Contractor Project Manager
Single stage-Two Envelope Procurement of Works-Small Contract Bid document-CW-NCB-PAT-15



TECH.SPEC./CIVIL WORKS SECTION 6
NCB/ADB

4. COMPRESSIVE STRENGTH:

The test procedure shall be in accordance with the 1.S. 4031 part-6 & the frequency is one
test per each type & brand of cement.

4.2.4 ADMIXTURES

The contractor shall use Air entraining agents & other admixtures as directed by the
Project Manager. Admixtures shall be of uniform consistency and quality and shall be maintained
at the job site at uniform strength of solution. Admixtures shall be batched separately in liquid
form in containers capable of measuring at one time the full quantity of each admixture required
for each batch. Chemical admixtures which harm the quality and strength of concrete shall not be
used in the concrete.

Admixtures to be used in concrete shall confirm to I.S. 9103-1979 Indian Standard
Specifications for admixtures for concrete.

425 WATER

The water used in making and curing of concrete, mortar and grout shall be free from
objectionable quantities of silt, organic matter, injurious amounts of oils, acids, salts and other
impurities etc. as per I.S. specification No. 456-2000.

4.2.6 SAND (FINE AGGREGATE)
A GENERAL

Sand shall be from approved sources of natural deposit and must be free from silt, organic
impurities and other deleterious materials as per 1.S.383 & 1.5.2386.

Sand as collected for concrete, shall have a uniform and stable moisture content.
Determination of moisture content shall be made as frequently as possible, the frequency for a
given job being determined by the Project Manager according to weather conditions, (I.S. 456 -
2000).

B. QUALITY
Sand may be rejected if it fails to meet any of the following quality requirements.
The sand to be used shall have minimum specific gravity of 2.6

The sand as batched shall be well graded and when tested by means of standard sieves
shall confirm to the limits given in I.S. 383 and shall be described as fine aggregates, grading
zones |, II, Il and IV. Sand complying with the requirements of any of the four grading zones is
suitable for concrete. But, sand confirming to the requirements of grading zone - IV shall not be
used for reinforced cement concrete work.

Sand shall be screened before use. If sand brought to site is not clean it must be washed
clean in water, Fine draft sand or sea sand or sand containing saline impurities shall on no
account to be used.
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C. TESTS & FREQUENCY
1. SIEVE ANALYSIS

Sieve analysis shall be carried out in accordance with the 1.S. 2386 part-1 & the frequency
iS one test per each quarry (approval test), & one test in major structure site during construction.

2. SPECIFIC GRAVITY & WATER ABSORPTION

Specific Gravity & Water Absorption test shall be carried out in accordance with the I.S.
2386 part-lll & the frequency is one test per each quarry.

3. SILT & CLAY CONTENT

Silt & Clay content test shall be carried out in accordance with the I.S. 2386 part-Il & the
frequency is one test per each quarry ( approval test), & one test in major structure site during
construction.

4. BULK DENSITY

Bulk density test shall be carried out in accordance with the I.S. 2386 part-lll & the
frequency is one test per each quarry for conversion of mix proportion by weight to by volume in
absence of weigh batcher.

5. BULKAGE

Bulkage of sand shall be determined in accordance with the [.S. 2386 part-lll.for
adjustment of volume of sand in volumetric conc mix. & the frequency is one test per day/sift.

4.2.7 COARSE AGGREGATE
A GENERAL

For the purposes of these specifications, the term “Coarse Aggregate” designate clean
well graded aggregate most of which is retained on 4.75 mm I.S. Sieve and containing only so
much finer material as permitted for various types described under relevant clause of 1.S. 383.
Coarse Aggregate for concrete shall be furnished by the Contractor from the approved quarries.

B. QUALITY

The coarse aggregate shall consist of naturally occurring stones, and shall be hard,
strong, durable, clear and free from veins and adherent coating, and free from injurious amounts
of disintegrated pieces, alkali, vegetable matter and other deleterious materials. Coarse
aggregate will be rejected if it fails to meet any of the following requirements.

The abrasion value of Aggregates when tested in accordance with the method specified in
I.S 2386 (Part -1V) using Los-Angles machine shall not exceed 30% for Aggregates to be used in
concrete for wearing surface and 50% for aggregate to be used in other concrete.
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Aggregate crushing value, when determined in accordance with I.S. 2386 (Part- IV) 1 963
shall not exceed 45 % for aggregate used for concrete other than wearing surface and 30 % for
wearing surfaces. As an alternative to the crushing strength test, aggregate impact value shall be
found out with the method specified in I.S. 2386 (Part - IV) 1 963. The aggregate impact value
shall not exceed 45 % by weight for aggregates used for concrete for other than wearing
surfaces, and 30 % by weight for concrete for wearing surfaces.

The coarse aggregate to be used for all concrete works shall pass a sodium-or
magnesium sulphate accelerated soundness test specified in 1.S. 2386 (Part - V) 1 963 and the
average loss of weight after 5 cycles shall not exceed the limits specified in clause 3.6 of I.S. 383-
1970.

The coarse aggregate shall have specific gravity of minimum 2.60.

The maximum quantity of deleterious materials in coarse aggregates shall not exceed the
limits specified in Table | of I.S. 383-1 970 when tested in accordance with I.S. 2386-1 963.

C. TESTS & FREQUENCY
1. SIEVE ANALYSIS

Sieve analysis shall be carried out in accordance with the 1.S. 2386 part-1 & the frequency
iS one test per each quarry (approval test), & one test in major structure site during construction.

2. SPECIFIC GRAVITY & WATER ABSORPTION

Specific Gravity & Water Absorption test shall be carried out in accordance with the I.S.
2386 part-lll & the frequency is one test per each quarry.

3. BULK DENSITY

Bulk density test shall be carried out in accordance with the |.S. 2386 part-lll & the
frequency is one test per each quarry for conversion of mix proportion by weight to by volume in
absence of weigh batcher.

4. LOS-ANGLES ABRASION TEST

Los- Angles Abrasion test shall be carried out in accordance with the I.S. 2386 part-1V &
the frequency is one test per each quarry for approval.

5. AGGREGATE CRUSHING STRENGTH TEST

Crushing Strength test shall be carried out in accordance with the 1.S. 2386 part-IV & the
frequency is one test per each quarry for approval.

6. SOUNDNESS TEST
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Soundness test shall be carried out in accordance with the I.S. 2386 part-IV & the
frequency is one test per each quarry for approval

7. FLAKYNESS & ELONGATION INDEX TEST

Flakiness & Elongation Index test shall be carried out in accordance with the I.S. 2386
part-l & the frequency is one test per each quarry ( approval test), & one test in major structure site
during construction.

No separate payment will be made for tests of materials. If sand and coarse
aggregate are to be obtained from a deposit not previously tested and approved by the Project
Manager, the contractor shall submit representative samples for pre-construction test for
approval, well in advance before the sand and coarse aggregates are required for use. Each
sample shall approximately consist of 100 Kg. of material. In addition to pre-construction tests,
the approval of deposits, the Project Manager may test the aggregates for their suitability during
their processing. The contractor shall provide such facilities as may be necessary for procuring
representative samples free of cost at the aggregate processing plant and at the batch plant.
Final compliance of aggregates will be based on the samples taken from the batch plant or mixing
platform.

Use and development of any such deposit shall be subject to the approval by the Project
Manager. Any royalties (seingniorage or other charges) required for materials taken from deposits
either owned by the State Government or controlled by the Department of Mines and Geology,
Government of India or owned by any other person shall be paid by the Contractor.

4.2.8 BATCHING
(A) GENERAL

The contractor shall notify the Project Manager 24 hours before batching concrete. Unless
inspection is waived in each case, batching shall be performed only in the presence of an
Engineer authorized by Project Manager.

The contractor shall provide, maintain and operate the equipment as required to
accurately determine and control the prescribed amounts of the various materials entering the
concrete mixers. The quantities of cement sand and each size of coarse aggregate entering each
batch of concrete shall be determined by individual volume measurement or by weight as the
case may be. Cement has to be weighed / measured in volume separately from the aggregates.
Sand and coarse aggregate may be weighed with separate scales and hoppers.

The grading of aggregates shall be controlled by obtaining the coarse aggregate in
different sizes and blending them in the right proportions, the different sizes being stacked in
separate stock piles, the materials shall be stock piled a day before use. The grading of coarse
and fine aggregates will be checked as frequently as directed by the Project Manager, Water
shall be added by weight or measured by volume in calibrated tanks. The amount of added water
shall be adjusted to compensate for any observed variations in the moisture contents.
Determinations of moisture content in the aggregate shall be in accordance with 1.S 2386 (Part -
llI) 1963 (Indian Standard Method of test for aggregate for concrete Part -111). The amount of
surface water carried by aggregates will be determined in accordance with IS 456-1978.
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4.2.9 MIXING
A GENERAL

The concrete ingredients shall be thoroughly mixed in mechanical mixers designed to
positively ensure uniform distribution of all the component materials. Mixing shall be done as per
clause 9 of I.S 456-2000. The mixer should comply with I.S. 1791-1985 (I.S Specifications for
batch type concrete mixers)

The concrete as discharge from the mixer, shall be uniform in composition and
consistency from batch to batch. Workability shall be checked at frequent intervals as per I.S.
1199-1959. Mixers shall be examined regularly by the Project Manager or his authorised
Engineer for changes in condition due to accumulation of hardened concrete or mortar or to wear
of blades. The mixing shall be continued until there is a uniform in color and consistency and to
the satisfaction of the Project Manager. If there is aggregation after unloading the concrete should
be remixed.

4.2.10 TEMPERATURE OF CONCRETE

Fresh structural concrete and fresh canal lining concrete shall be placed at temperature of
between 1 5° C to 30° C. During hot or cold weather, the concreting should be done as per the
procedure setin I.S. 7861- (Part -D-1975 or I. S 7861 (Part — I1).

The temperature of concrete at the batch plant shall be adjusted to assure that the
specified concrete temperature is attained at the placement. The contractor shall not be entitled
for any additional compensation due to the foregoing requirements.

4.2.11 FORM WORK
a) GENERAL
Form Work should confirm criteria stipulated in IS 456 and IS 14687.

Form shall be used wherever necessary, to confine the concrete and shaping it to the
required lines. If a type of form does not consistently perform in an acceptable manner, as
determined by the Project Manager, the type of form shall be changed and method of erection
shall be modified by the Contractor subject to approval of the Project Manager.

Plumb and string lines shall be installed before, and maintained during concrete
placement. Such lines shall be used by the Contractor's personnel and by the Project Manager
and shall be in sufficient number and properly installed as determined by the Project Manager.
During concrete placement, the contractor shall continuously monitor plumb and string line, form
positions and immediately correct deficiencies.

Forms shall have sufficient strength to withstand the pressure resulting from placement
and vibration of the concrete and shall be maintained rigidly in position. Where form vibrators are
to be used, forms shall be sufficiently rigid to effectively transmit energy from the form vibrators to
the concrete, while not damaging or altering the positions of forms. Forms shall be sufficiently
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tight to prevent of loss of mortar from the concrete. Chamfer strips shall be placed to produce
beveled edges on permanently exposed concrete surfaces. Interior angle of intersecting concrete
surfaces and edges of construction joints shall not be beveled except where indicated on the
drawings.

Suitable struts or stiffeners or ties shall be used for the form work wherever necessary. All
supports shall be braced and cross braced into two directions. All splices and braces shall be
secured by bolting unless specially intended otherwise. All struts shall be firmly supported against
settlement and slipping, by suitable means as directed. All supports shall be cut square at both
ends and firmly supported against settlement and slipping. When the form work is supported on
soils, sleepers etc, shall be used to properly disperse the loads. In case, the supports rest on
already, completed beam or slab, suitable props shall be provided under the latter.

b) The form work shall be of well-seasoned timber or steel. When timber forms are
used, they shall be lined with M.S. Sheet or other suitable smooth faced non-absorbent materials
as specified. Supports may be of timber or steel. Suitable wedges in pairs to facilitate adjustment
and subsequent releasing of forms shall be provided preferably at the upper end of the supports.
The details of the proposed form work and supports shall be submitted to the Project Manager
and got approved before erection.

C) In case of columns, retaining walls or deep vertical component, the height of the
column shall facilitate placement and compaction of concrete and suitable arrangement may
be made for securing the forms to the already poured concrete for placing the subsequent lifts.
No steel ties or wires used for securing this form work shall be left exposed of the face of the
finished work.

d) Suitable inserts for blockouts for electrical and other service fixtures where necessary
shall be provided in the required locations as specified.

e) Cleaning and oiling of Forms: - At the time the concrete is placed in forms, the surfaces of
the forms shall be free from encrustations of mortar, grout or other foreign material. Before
concrete is placed, the surface of the forms shall be oiled with commercial forms of oil.

Removal of Forms

The stripping of form work shall conform to relevant clause of I.S 456-2000. The Contractor shall
be liable for damage and injury caused by removing forms before the concrete has gained
sufficient strength. Forms on upper sloping faces of concrete such as forms on the water sides of
warped transitions, shall be removed as soon as the concrete has attained sufficient stiffness to
prevent sagging. Any needed repairs or treatment required on such slopping surfaces shall be
performed at once and be followed immediately by the permitted curing.

To avoid injury appearance of concrete that might result from swelling of forms, wood
forms for wall openings shall be loosened as soon as the loosening can be accomplished without
damages to the concrete. Forms for the opening shall be constructed as to facilitate such
loosening. Forms shall be removed with care so as to avoid injury to concrete and any concrete
so damaged shall be repaired in accordance with paragraph 4.2.20.
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g  COST

The cost of furnishing all materials and performing all work for constructing forms,
including any necessary treatment or coating of forms will be paid at applicable prices bid in the
schedule.

h) MEASUREMENT AND PAYMENT

The formwork will be measured in sq.m. of surface area of concrete surface to which
forms are necessary.

Payment for formwork in BOQ includes 1) all costs for supplying labour, materials, T&P,
machineries and consumables required for erecting the forms to line, level and plumb as per
approved drawing and all such costs necessary for removing the forms after the concrete has
hardened, 2) all other costs necessary for carrying out formwork operation mentioned in
Sec.4.2.11 in preceding paragraphs, 3) All costs for carrying out repair of hardened concrete as
per Clause 4.2.12(C&D), 4) any other incidental expenditure to complete the finished item of work
as per specification and direction of Project Manager.

4.2.12 TOLERANCES FOR CONCRETE CONSTRUCTIONS
A GENERAL

Tolerances are defined as allowable variations from specified lines, grades, and
dimensions and as the allowable magnitude of the surface irregularities. Allowable variations from
specified lines, grades and dimensions are listed as given under sub paragraph {b) below.

The intent of this paragraph is to established tolerances that are consistent with modern
construction practice that is governed by the effect that permissible variations may have upon a
structure. The Project Manager reserves the right to diminish the tolerances set-forth herein if
such tolerances impair the structural action, operational function or architectural appearance of a
structure or position thereof.

Concrete shall be within all stated tolerances even though more than one tolerance may
be specified for a particular concrete structure. Provided that the specified variation for one
element of the structure shall not apply when it will permit another element of the structure to
exceed its alterable variation. Where tolerances are not specified for particular structure,
tolerances shall be those specified for a similar work. As an exception to the general provisions,
specific tolerances shown herein in connection with any dimension shall govern. The Contractor
shall be responsible for finishing the concrete forms within the limits necessary to insure that the
completed work will be within the tolerance limits specified. The defective work where the
tolerance limit is exceeded shall be remedied in accordance with the provisions mentioned under
“C.Concrete surface irregularities” in succeeding paragraphs.
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B. VARIATIONS FROM SPECIFIED LINES, GRADES AND DIMENSION

Hardened concrete structure shall be checked by the contractor and will be subject to
such inspection and measurement as needed to determine that the structures are within the
tolerance specified in the table below.

Variation is defined as the distance between the actual position of the structure or any
element of the structure and the specified position in plan for the structure or the particular
element. Plus or minus variations shown indicate a permitted actual position up or down and in or
out from the specified position in plan. Variations not designated as plus or minus indicate the
maximum deviation permitted between designated successive points on the completed element
of construction.

Specified position in plan is defined as the lines, grade and dimensions described in those
specifications or shown on the drawings or as otherwise prescribed by the Project Manager.

C. TOLERANCES FOR CANAL STRUCTURES

1. Deviations from specified dimensions of cross section of columns, beams, piers and slabs
[(-6) mm to (+) 12 mm]

Deviations from dimensions of footing:

a. Dimensions in plan = (-} 12 mm to (+) 50 mm

b. Eccentricity = () 0.02 times width of footing in the direction of deviation but not more
than 50 mm.

C. Thickness = (£) 0.05 times the specified thickness.

Note: Tolerances apply to concrete dimensions only, but not for positioning of vertical
reinforcing bars or dowels.

D. CONCRETE SURFACE IRREGULARITIES
a. GENERAL

Bulges, depressions and offsets are defined as concrete surface irregularities. Concrete
surface irregularities are classified as "abrupt” or "gradual" and are measured relative to the
actual concrete surface

b. ABRUPT SURFACE IRREGULARITIES

Abrupt surface Irregularities are defined herein as offsets such as those caused by
misplaced or loose forms, loose knots in form, or other similar forming faults. Abrupt surface
irregularities are measured using a straight edge held firmly against the concrete surface over the
irregularity and the magnitude of the offset is determined by direct measurement.

C. GRADUAL SURFACE IRREGULARITIES

Gradual surface irregularities are defined herein as bulges and depressions resulting in
gradual changes on the concrete surface. Gradual surface irregularities are measured using a
suitable template conforming to the design profile of the concrete surface being examined. The
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magnitude of the gradual surface irregularities is defined herein as measures of the rate of
change in slopes of the concrete surface.

The surface irregularities shall not exceed 6 mm for bottom slab and 12 mm for side
slopes when tested with a straight edge of 1.5 meter in length.

The magnitude of gradual surface irregularities on concrete shall be checked by the
Contractor to ensure that the surfaces are within the specified tolerances. The Project Manager
will also make such checks of hardened concrete surfaces as determined necessary to insure
compliance with such specifications.

E. REPAIR OF HARDENED CONCRETE NOT WITHIN SPECIFIED TOLERANCES

Hardened concrete which is not within specified tolerances shall be repaired to bring it
within those tolerances. Such repair shall be in accordance with paragraph 4.2.20 and shall be
accomplished in a manner approved by the Project Manager. Concrete repair to bring concrete
within the tolerances shall be done only after consultation with a representative of Project
Manager regarding the method of repair. The Project Manager shall be notified as to the time
when repair will be performed.

Concrete shall be finished in a manner which will result in concrete surface with a uniform
appearance. Any rough projections can then be rubbed down and the whole surface brought to
an even finish by rubbing with a wooden float using a mortar of one part cement by two parts of
coarse sand as an abrasive, the mortar at the same time filling the voids. A neat cement wash
shall than be applied to give a smooth surface. If the concrete has set hard, the fins and rough
projections, if any, shall be removed by using carborandum brick or a paved grinding machine by
chipping, before finishing off with the smoothing wash. If the work of chipping is not done with
care or if the surface exposed after removal of the forms cannot be satisfactorily dealt with in this
manner due to bad work or for other reasons, a coat of cement plaster of 1:2 of thickness as
ordered by the Project Manager shall be applied.

No extra payment will be given for finishing concrete surface as instructed above in
this clause.

F. PREVENTION OF REPEATED FAILURE TO MEET TOLERANCES

When concrete placements result in hardened concrete that does not meet the specified
tolerances, the contractor shall submit to the Project Manager an outline of all prevention actions
such as maodification to form, modified procedure for setting screeds, and different finishing
techniques to be implemented by the contractor to avoid repeated failure.

The Project Manager reserves the right to delay concrete placement until the contractor
implements such preventive actions which are approved by the Project Manager.

4.2.13 REINFORCEMENT BARS

A GENERAL
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Reinforcing bars shall be placed in the concrete as shown in the approved drawings or as
directed. For anchoring the concrete to the Hard rock contractor shall place the anchor rods to the
spacing and depth shown in the drawings.

B. MATERIALS

Unless shown otherwise on the drawings the reinforcement to be used shall be High yield
strength deformed bars of minimum grade Fe 415 TMT conforming to I.S 1786-1985 specification
for high yield strength deformed steel bars and wire for concrete reinforcement.

C. PLACING

Reinforcement shall be bent and fixed in accordance with the procedure specified in I.S.
2502-1963 code of practice for bending and fixing of bars for concrete reinforcement. All
reinforcement shall be placed and maintained in the position shown in the drawings. Splices shall
be located where shown in the drawings, provided that the location of the splice may be altered
subject to written approval of the Project Manager.

Subject to the written approval the Project Manager, the contractor may, for his
convenience, splice bars at additional locations other than those shown on the drawings. All
additional splices allowed shall be at the expense of the contractor.

Unless otherwise prescribed, placement dimensions shall be to the center line of the bars.
Reinforcement will be inspected for compliance with requirement as to size, shape, length,
splicing, position and amount after it has been placed, but before being embedded in concrete.

Before reinforcement is bent and fixed, the surface of the bars shall be cleaned of heavy
flaky rust, loose scale, dirt grease or other foreign substances which in the opinion of the Project
Manager are objectionable. Heavy flaky rust that can be removed by firm rubbing is considered
objectionable.

As specified in clause 12 of I.S 456-2000 unless otherwise specified by the Project
Manager, reinforcement shall be placed with the following tolerances.

a. For effective depth 200 mm or less = +10mm

+ 15 mm

b. For effective depth more than 200 mm
The cover in no case be reduced.

Reinforcement shall be securely held in position so that it will not be displaced during the
placing of the concrete and special care shall be exercised to prevent any disturbances of the
reinforcement in concrete that has already been placed. Welding of bars shall be done as
directed by the Project Manager and in conformity with the requirements of 1.S 456-1978. Chairs,
hangers, spacers and other supports for reinforcement shall be of concrete, metal or other
approved material. Concrete cover shall be as shown on the drawings.
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D. REINFORCEMENT DRAWINGS

The Project Manager shall supply drawings of reinforcement details and bar bending
schedules for adoption.

E. MEASUREMENT AND PAYMENT

Measurement for payment of reinforcement bars will be based on the weight of the bars
placed in the concrete in accordance with the drawings supplied by the Project Manager. The
total weight of bars placed as reinforcement in concrete shall be arrived at by adding the products
of lengths of each size and mass per meter (vide Table 1 and para 6.2.1 of IS 1786-1985) of that
size of rod. Payment for furnishing and placing reinforcing bars will be made at the unit price bid
in the bill of quantities for furnishing and placing reinforcement bars. Unit price shall include the
cost of labour, materials T & P, machineries, equipment and consumables for completing the
following items.

a) Cost of Procurement and transportation of reinforcement bars, and cleaning,
straightening, cutting, bending, binding, tying, placing the grill, welding wherever
required and securing the reinforcement grill in position as per approved drawing.

b) No separate payment will be made for lap length, splices, ties, chairs, spacers and
binding wire used in the work.

C) All taxes VAT, Royalties, excise duty.

(d) Construction of approach road, haul road, site illumination, construction of coffer
dam till completion of the work and subsequent removal at appropriate time, and all
mobilization and demobilization cost to complete the above operations.

e) All testing and quality control works, recording of photographs.
f) Any other incidental cost to complete the items of work as per specification and
direction of Project Manager.

4.2.14 DOWELS

The dowels shall be of same HYSD bars of grade Fe 415 conforming to .S 1786-1985 as
used for reinforcement.

Details for dowels shall be as shown on the drawings or as directed by the Project
Manager. Dowels shall be placed in the concrete where shown on the drawings or where directed
and will be inspected for compliance with requirements as to size, shape, length, position, and
amount after they have been placed but before being covered by concrete.

Before the dowels are embedded in concrete, the surfaces of dowels be cleaned of all dirt,
grease or other foreign substances which in the opinion of the Project Manager are objectionable.

The dowels shall be accurately placed and secured in position so that they will not be
displaced during the placing of the concrete.
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Measurement for payment of dowels will be made only on the weight of the dowels placed
in the concrete in accordance with the drawings or as directed.

Payment for furnished and placing of dowels will be made at the unit price bid in the bill of
guantities for furnishing and placing of reinforcing bars which unit price shall include the cost of
furnishing all the materials and for placing the dowels as required.

4.2.15 PREPARATION FOR PLACING
A GENERAL

No concrete shall be placed until all form work installation of items to be embedded and
preparation of surface involved in the placement have been approved.

The contractor shall supply concrete placement checkout cards (Placement Register)
satisfactory to the Project Manager and shall provide a water tight container for such cards at the
convenient location near each individual concrete placement site. The cards shall list all the
various work items for example "cleanup" and "embedded items" required prior to placement of
concrete. After each work item for an individual placement has been completed that item on the
cards shall be signed by contractor or his representative signifying completion of the required
work. Engineer authorised by the Project Manager will inspect the work during and after
completion of each phase of the preparation and if the work is satisfactory will sign the check-out
card (placement register)... Approval of preparation for placement will not be complete until the
contractor or his representative and above authorised Engineer have approved by signature all
applicable, items for the placement.

All surfaces of forms and embedded materials shall be free from curing compound, dried
mortar from previous placements and other foreign substance before the adjacent or surrounding
concrete placement is begun.

Prior to beginning concrete placement, the contractor shall make ready a sufficient
number of properly operating vibrators and operators and shall have readily available additional
vibrators to replace defective one during the progress of the placement. The Engineer's
representative at the placement may delay the start of the concrete placement until the number of
working vibrators available is acceptable.

B. FOUNDATION SURFACES

All surfaces upon or against which concrete is to be placed shall be free from frost, ice,
water, mud and debris.

1. Rock surface shall be free from oil, objectionable coatings, and loose semi-detached and
unsound fragments. Immediately prior to placement of concrete, surfaces of rock shall be-washed
with an air water jet and shall be brought to uniform surface dry condition.

2. Earth foundation surfaces, before placement of concrete, shall be wet to a depth of 15 cm
or up to impermeable material whichever is less.
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4.2.16 PLACING OF CONCRETE
A GENERAL

The contractor shall notify the Project Manager before batching begins for placement of
concrete. Placing shall be performed only in the presence of Project Manager's representative.
Placement shall not begin until after preparations are complete and the concrete placement
check out card has been signed by the contractor or his representative and the authorized
representative of the Project Manager substantiating completion of all preparation for that
placement.

B. TRANSPORTATION
The transportation of concrete shall conform to clause 13 of 1.S 456-2000.

Concrete shall be deposited as near as practical to its final position. The use of
Aluminum pipe or Aluminum chutes for delivery of concrete will not be permitted. Concrete
buckets shall be capable of promptly discharging concrete of the specified mix design and the
dumping mechanism shall be capable of discharging at one location, small portions of concrete
from a full bucket.

C. PLACING
The placing of concrete shall be in accordance with relevant clause of .S 456-2000.

Concrete shall not be placed in standing water except with written permission of the
Project Manager and the method of placing shall be subject to approval. Concrete shall not be
placed in running water and placed concrete shall not be subjected to running water until the
concrete has hardened.

Concrete shall be deposited as nearly as practical in its final position and shall not be
allowed to flow in such a manner that the lateral movement will cause segregation of the coarse
aggregate from the concrete mass. Methods and equipment employed in depositing concrete in
forms shall minimize clusters of coarse aggregates, clusters that occur shall be scattered before
the concrete is vibrated.

Forms shall be constantly monitored and their position adjusted as necessary during
concrete placement in accordance with paragraph 4.2.11 and 4.2.12.

All concrete except canal lining shall be placed in approximately horizontal layers. The
depth of layers shall not exceed 45 cm. The Project Manager reserves the right to require lesser
depths of layers where concrete cannot otherwise be placed and consolidated in accordance with
the requirements of these specifications. All contraction joints which intersect exposed concrete
surface shall be made level and straight to plumb except as shown otherwise on the drawings.

A cold joint is an unplanned joints resulting when a concrete surface hardens before the
next batch is placed against it, cold joints would be allowed only in the event of equipment
breakdown or other unavoidable prolonged interruption of continuous placing. If such unavoidable
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delays in placing occur which make it appear that unconsolidated concrete may harden to the
extent that later vibration will not fully consolidate it, the contractor shall immediately consolidate
such concrete to a stable and uniform slope. If delay of placement is then short enough to permit
penetration of the underlying concrete placement shall resume with particular care being taken to
thoroughly penetrate and re vibrate the concrete surface placed before the delay. If concrete
cannot be penetrated with vibrator, the cold joint shall be then treated as a construction joint.

Care shall be taken to prevent cold joints when placing concrete in any part of the work.
The concrete placing rate shall ensure concrete is placed while the previously placed adjacent
concrete is plastic so that the concrete can be made monolithic by normal use of vibrators /
tamping.

Concrete shall not be placed in rain sufficiently heavy or prolonged to wash mortar from
concrete. A cold joints may necessarily result from prolonged heavy rainfall.

The contractor shall not be entitled to any additional payment, over the unit price bid in the
scheduled for concrete by reason of any limitation in the placing of concrete, required under the
provisions of this paragraph.

CONSTRUCTION JOINTS
Joints shall confirm criteria specified in IS 456 and 1S 11817.

When the work has to be resumed on a surface which has hardened, such surface shall
be roughened. It shall then be swept clean & thoroughly wetted. For vertical joints neat cement
slurry shall be applied on the surface before it is dry. For horizontal joints the surface shall be
covered with a layer of mortar about 10 to 1 5 mm thick composed of cement and sand in the
same ratio as the cement and sand in concrete mix. This layer of cement slurry or mortar shall be
freshly mixed and applied immediately before placing of the concrete.

Where the concrete has not fully hardened all imperfections shall be removed by
scrubbing the wet surface with wire or bristle brushes, care being taken to avoid dislodgement of
particles or aggregate. The surface shall be thoroughly wetted end all free water removed. The
surface shall then be coated with neat cement slurry and fresh concrete laid.

CONTRACTION JOINTS

Contraction joints serve to provide for volumetric shrinkage of monolithic concrete and or
movement between monolithic units at established joints, thus preventing formation of
objectionable shrinkage cracks elsewhere in concrete. Prior to application of wax based curing
compound to contraction joints, the surfaces of all joints shall be cleaned thoroughly of accretion
of concrete or other foreign material by scraping, chipping or other means approved by the
Project Manager. Water stops, reinforcing bars and other embedded items shall be free of curing
compound when adjoining concrete is placed.

D. COMPACTION
The compaction of concrete shall conform to clause 13.3 of I.S 456-2000.
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Concrete shall be consolidated by vibrators/ tampers. The vibrations shall be sufficient to
remove all undesirable air voids from the concrete, including the air voids trapped against the
forms. After consolidation, the concrete shall be free of rock pockets and honey comb areas and
shall be closed against all surfaces of forms and embedded materials. All concrete shall be
properly consolidated before it hardens.

Except as herein after provided, consolidation of all concrete shall be by immersion-type
vibrators, immersion type vibrators shall be operated in nearly vertical position and the vibrating
head shall penetrate and re-vibrate the concrete in the upper portion of the underlying layer. Care
shall be exercised to avoid contact of the vibrating head with embedded items and with formed
surfaces which will later be exposed to view. Concrete shall not be placed upon either plastic
concrete until the previously placed concrete has been thoroughly consolidated.

Immersion type vibrators shall be operated at speeds of at least 7000 revolutions per
minute when immersed in concrete. Form vibrators shall operate at speeds of at least 8000
revolutions per minute when being used to consolidate concrete. The Contractor shall
immediately replace improperly operating vibrators with acceptable vibrators.

Form vibrators shall be used in conjunction with slip form lining machines to consolidate
concrete in canal linings. Such vibrators shall be arranged for effective uniform consolidation of
the concrete. The Project Manager or his representative may remove samples of the hardened
concerns for testing and examination, and the Contractor shall repair, at no cost to the
Government, concrete from which such samples are removed.

4.2.17 FINISHES AND FINISHING

The requirements for finishing of concrete surface shall be as specified in this paragraph,
paragraph 4.2.11. and 4.2.12, or as otherwise indicated on the drawings. The contractor shall
notify the Project Manager before finishing concrete. Unless inspection is waived, in each specific
case, finishing of concrete shall be performed only when Project Manager's representative is
present. Concrete surface will be tested by the Project Manager in accordance with paragraph
4.2.12 where necessary to determine whether the concrete surface is within the specified
tolerances. Finished concrete which is not within the specified tolerances shall be repaired in
accordance with paragraph 4.2.20.

Interior surface shall be sloped for drainage where shown on the drawings or as directed.
Surfaces which will be exposed to the weather and which would normally be level, shall be sloped
for drainage.

Floating may be performed by use of hand or power driven equipment. Floating shall be
started as soon as the screeded surface has stiffened sufficiently and shall be the minimum
necessary to produce a surface that is free from screened marks and is uniform in texture. Joints
and edges shall be tooled where shown on the drawing or as directed.

After the surface of road way slabs of concrete bridges, have been wood floated, the
surfaces shall be given a broom finish. The finish shall be applied when the water sheet has
practically disappeared. The broom shall be drawn transversely across the pavement with
adjacent strokes slightly overlapping. The brooming shall be completed before the concrete is in
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such condition that the surface will be torn or unduly roughened by the operation. The finished
surfaces shall have a uniform appearance and shall be free of corrugations exceeding 1.5
millimeters in depth. Broom shall be of quality, size and construction be so operated as to
produce a surface finish satisfactory to the Project Manager.

4.2.18 PROTECTION

The contractor shall protect all concrete against damage until final acceptance by the
Project Manager.

When precipitation appears imminent, the contractor shall immediately make ready at the
placement site all materials which may be required for protection of fresh concrete. The Project
Manager may delay placement of concrete until adequate provisions for protection against
weather are made.

All fresh concrete surfaces shall be protected from contamination and from foot traffic until
the concrete has hardened. Hardened concrete surfaces which have to receive finish shall be
protected against damage from foot traffic and the construction activity by covering with protective
mats, plywood, or by other effective means. Method of protection shall be subject to approval by
the Project Manager.

4.2.19 CURING
A. GENERAL
The curing is guided by Clause 13.5 of IS: 456-2000.

The contractor shall furnish all materials and perform all work required for curing concrete.
All concrete including bed and sides of canal lining shall be cured by water curing. The
uniformed top surfaces of bridges decks shall be cured for 28 days with a damp sand cover or
curing mat cover. The sand or curing mats shall not be kept so wet as to allow water to drain from
them and stain other concrete. The sand or curing mats shall be removed after the expiry of the
curing period.

All concrete surfaces shall be treated as specified to prevent loss of moisture from the
concrete until the required curing period elapsed or until immediately prior to placement of other
concrete or backfill against those surfaces. Only sufficient time to prepare construction joint
surfaces and to bring them to a surface dry condition shall be allowed between discontinuance of
curing and placement of adjacent concrete.

Forms shall be removed after the concrete has hardened sufficiently conforming to clause
11.3 of I.S 456-2000 to prevent structural collapse or other damage by careful form removal.
Where required, repair of all minor surface imperfection shall be made immediately after form
removal and prior to curing, minor surface repair shall be completed within 2 hours after form
removal and shall be immediately followed by the initiation of curing by the applicable method
specified herein. Concrete surfaces shall be kept continuously moist after form removal until
initiation of curing.
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B. MATERIALS

Concrete cured with water shall be kept wet for at least 28 days from the time the
concrete has attained sufficient set to prevent detrimental efforts to the concrete surfaces. The
concrete surfaces to be cured shall be kept wet covering them with water-saturated materials by
using a system of perforated pipes, mechanical sprinklers or porous hose, or by other methods
which will keep all surface continuously (not periodically) wet. All curing methods are subject to
approval of Project Manager.

C. COST

The cost of furnishing all materials and performing all work for curing concrete
shall be included in the price bid in the bill of quantities for the concrete on which the
particular curing methods are required.

4.2.20 REPAIR OF CONCRETE

Concrete shall be repaired in accordance with clause 5.7 of I.S 3873-1978. Imperfections
and irregularities on concrete surface shall be corrected in accordance with paragraph 4.2.12

TYPES OF REPAIR

Repairs to concrete surfaces and addition where required shall be made by cutting
regular opening into the concrete and placing fresh concrete to the required lines. The chipped
openings shall be sharp and shall not be less than 70 mm. in depth. The fresh concrete shall be
reinforced and chipped and toweled to the surface of the openings. The concrete shall be placed
in layers not more than 20 mm, in thickness after being completed each layer shall be compacted
thoroughly. All exposed concrete surfaces shall be cleaned of impurities, lumps of mortar or grout
and unsightly stains.

COST

The cost of furnishing all materials and performing all work required in the repair of
concrete shall be borne by the contractor.

4.2.21 MEASUREMENT OF CONCRETE

Measurement for payment of concrete required to be placed directly upon or against
surfaces of excavation will be made to the lines of construction as per approved drawing.

Measurement for payment of concrete will be made to the neat lines of structures
constructed as shown on the approved drawings and prescribed in the specification. The unit of
measurement will be cubic meter. In measuring concrete for payment, the volume of all opening,
fixtures, embedded pipes and metal work, each of which is larger than 0.1 square meter in cross
section will be deducted.

4.2.22 PAYMENT FOR CONCRETE

Concrete works of different grades and specifications are to be executed as per items of
BOQ. The measurements for these items will be recorded in cubic meter basing on dimensions of
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concrete as per execution with reference to approved drawings. The item rates for different
concrete items includes all costs for labour, material, T&P, machineries, equipment and

consumabl

1.

10.
11.

12.

es required for carrying out the following operations.

Carrying out all necessary operations for setting out works, clearing,
preparation of beds, removal of silt etc. described under section-2 of Technical
Specifications...

Laboratory testing of sample of aggregates, cement, water. (excluding items
specified in BOQ vide Bill-A).

Procurement of fine aggregates, coarse aggregates, cement, admixtures and
water at site of work. (Procurement cost of Reinforcement bars & placement are
excluded)

Batching, mixing, laying of concrete, vibrating and curing as per Specifications.

Erection of gangways, scaffolding, chutes and dismantling the same after
completion of work.

Construction of approach road, haul road, site illumination, construction of
coffer dam till completion of the work and subsequent removal at appropriate
time, and all mobilization and demobilization cost to complete the above
operations.

Recording of photographs. Quality control works. (excluding items specified in
BOQ vide Bill-A).

Payment of all taxes, royalties, VAT etc.

Provision of contraction joints and provision for embedment of items as per
approved drawings.

Cost of all safety precautions.

Any other incidental cost to complete the items of work as per specification and
direction of Project Manager.

Measurement & Payment will be made as per BOQ regardless of methods and
type of equipment used for execution of the work.

The cost of concrete used in (1) wasted concrete, (2) in replacement of damaged or
defective concrete, (3) in extra concrete required as a result of over excavation, (4) in
concrete placed by the contractor in excavations intentionally performed to facilitate the
contractor’s operations, and (5) Extra concrete due to tolerance in concrete finish shall be

borne by
additional

Contractor

the contractor. No extra payment shall be made to contractors for such
quantity.
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SECTION 4.3 SPECIAL REQUIREMENTS FOR CONCRETE STRUCTURES
431 P.V.C.STRIPS

The finished P.V.C. strips shall be manufactured with shapes conforming to dimensions
shown on the drawings and shall be extruded from virgin, pigmented, plasticized P.V.C. The
finished P.V.C. strip shall meet the requirement of Table | and Il of I.S 9766-1981.

The P.V.C. water stops conforming to the above requirements shall be placed in the.
Joints where shown in the drawings. The contractor shall furnish an 1.S.l Test certificate for the
P.V.C. he proposes to use. The unit price bid in the bill of quantities for this item shall include the
cost of all materials and labour involved in the operations.

4.3.2 PLACEMENT OF KRAFT PAPER

The top surface of the masonry / concrete piers and abutments should be leveled and
painted with brush, with asphaltic emulsion of 20/30 grade, such that the bearing surface is
perfectly smooth and uniform. Over this surface, kraft paper of approved quality should be placed
and the top painted with asphaltic emulsion of 20/30 grade The unit price bid in the bill of
guantities for this item shall include the cost of all materials and labour involved in the operations.

4.3.3 EMBEDMENT IN CONCRETE

In some of the locations of structures as shown on the relevant drawings a few conduits or
openings shall have to be provided through RCC / PCC. Construction of the surface for either
placement of concrete shall have to be suitably carried out so as to meet with the placement of
such conduits or openings. No extra payment for such improvidence in construction shall be
made.

4.4 PROVIDING & FIXING NP2/NP3 RCC PIPES WITH SPIGOT & SOCKET ENDS:

SUPPLY OF PIPES

Pipes shall be of specified diameter, non-pressure type conforming to 1S 458. Maximum
length of the pipe shall not be less than 2.5 m, or otherwise directed by the Project Manager. The
Contractor shall order the pipes required for the work on the basis of the construction drawings
supplied to him by the Project Manager. Pipe marked with the following information (A) Class of
pipe, (B) Date of Manufacture, (C) Name of Manufactures or his trade mark or both, (D) IS
Specification mark, shall only be accepted for work.

HANDLING AND LAYING OF PIPES

Work shall be done as per IS 783. Reasonable care shall be exercised in loading,
transporting and unloading of concrete pipes. Handling shall be such as to avoid impact. All pipes
shall be inspected thoroughly before being laid. Broken or defective pipe shall not be used.
Trench shall be of sufficient width to provide for free working space in minimum 30 cm. on either
side of the pipe. Pipes shall be lowered into the trenches by use of standard appliance. Pipe shall
be laid true to line and as specified on the construction drawings. Laying of pipes shall be along
proposed grade of the slope. The socket ends of pipe shall face upstream. The connections of
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