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Section 1 - Instructions to Bidders
This section specifies the procedures to be followed by Bidders in the preparation and
submission of their Bids. Information is also provided on the submission, opening, and
evaluation of bids and on the award of Contract.
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Section 1 - Instructions to Bidders
A.
1.

Scope of Bid

General

1.1

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 Works as specified in Section 5 (Works Requirements). The
name, identification, and number of Contracts of the International Competitive
Bidding (ICB) are provided in the BDS.

1.2

Throughout this Bidding Document:
(a) 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.

2.

Source of Funds

2.1

GoN Funded: In accordance with its annual program and budget, approved by
the GoN, the implementing agency indicated in the BDS plans to apply a
portion of the allocated budget toward the cost of the project named in the BDS.
The GoN intends to apply a portion of the allocated budget to eligible payments
under the contract(s) for which this Bidding Document is issued.
Or
Public Entities' own Resource Funded: In accordance with its annual program and
budget, approved by the public entity, the implementing agency indicated in the
BDS plans to apply a portion of the allocated budget to eligible payments under the
contract(s) for which this Bidding Document is issued.
Or
DP Funded: The GoN has applied for or received financing (hereinafter called
“funds”) from the Development Partner (hereinafter called “the DP”) indicated
in the BDS toward the cost of the project named in the BDS. The GoN intends
to apply a portion of the funds to eligible payments under the contract(s) for
which this Bidding Document is issued.

3.

Fraud and
Corruption

2.2

DP Funded: Payment by the DP will be made only at the request of the GoN and
upon approval by the DP in accordance with the terms and conditions of the
financing agreement between the GoN and the DP (hereinafter called the “Loan
Agreement”), and will be subject in all respects to the terms and conditions of
that Loan Agreement. No party other than the GoN shall derive any rights from
the Loan Agreement or have any claim to the funds.

3.1

The Government of Nepal (GoN) requires that the procuring entities as well as
bidders, suppliers, and contractors and their sub-contractors under GoN/DPfinanced contracts, shall adhere to the highest standard of ethics during the
procurement and execution of such contracts. In this context , the Employer;
(a) defines, for the purposes of this provision, the terms set forth below as
follows:
(i)

Procurement of Works

“corrupt practice” means the offering, giving, receiving, or soliciting,
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directly or indirectly, anything of value to influence improperly the
actions of another party;
(ii) “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;
(iii) “coercive practice” means impairing or harming, or threatening to impair
or harm, directly or indirectly, any party or the property of the party to
influence improperly the actions of a party;
(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)

“obstructive practice” means:
(aa) deliberately destroying, falsifying, altering or concealing of
evidence material to the investigation or making false statements
to investigators in order to materially impede a GoN/DP
investigation into allegations of a corrupt, fraudulent, coercive or
collusive practice; and/or threatening, harassing or intimidating
any party to prevent it from disclosing its knowledge of matters
relevant to the investigation or from pursuing the investigation; or
(bb) acts intended to materially impede the exercise of the
GoN’s/DP’s inspection and audit rights provided for under subclause 3.5 below.

3.2

Procurement of Works

(b)

will reject bid(s) if it determines that the bidder has, directly or
through an agent, engaged in corrupt, fraudulent, collusive, coercive,
or obstructive practices in competing for the contract in question;

(c)

will sanction a firm or individual, including declaring ineligible, for a
stated period of time, to be awarded a GoN/DP-financed contract if it
at any time determines that the firm has, directly or through an agent,
engaged in corrupt, fraudulent, collusive, coercive, or obstructive
practices in competing for, or in executing, a GoN/DP-financed
contract.

The Bidder shall not carry out or cause to carryout the following acts with an
intention to influence the implementation of the procurement process or the
procurement agreement :
(a)

give or propose improper inducement directly or indirectly,

(b)

distortion or misrepresentation of facts,

(c)

engaging in corrupt or fraudulent practice or involving in such act,

(d)

interference in participation of other competing bidders,

(e)

coercion or threatening directly or indirectly to cause harm to the person
or the property of any person to be involved in the procurement
proceedings,

(f)

collusive practice among bidders before or after submission of bids for
distribution of works among bidders or fixing artificial/uncompetitive bid
price with an intention to deprive the Employer the benefit of open
competitive bid price,

(g)

contacting the Employer with an intention to influence the Employer with
regards to the bids or interference of any kind in examination and
evaluation of the bids during the period from the time of opening of the
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bids until the notification of award of contract.
3.3

PPMO on the recommendation of the Employer may blacklist a Bidder for a
period of one (1) to three (3) years for its conduct including the following
grounds and seriousness of the act committed by the bidder:
(a)

if convicted by a court of law in a criminal offence which disqualifies the
Bidder from participating in the contract,

(b)

if it is established that the contract agreement signed by the Bidder was
based on false or misrepresentation of Bidder’s qualification information,

(c)

if it at any time determines that the firm has, directly or through an agent,
engaged in corrupt, fraudulent, collusive, coercive, or obstructive practices
in competing for, or in executing, a GoN/DP-financed contract.

(d)

if the Successful Bidder fails to sign the Contract..

3.4

A bidder declared blacklisted and ineligible by the GoN, Public procurement
Monitoring Office (PPMO) and/or the DP in case of DP funded project, shall be
ineligible to bid for a contract during the period of time determined by the GoN,
PPMO and/or the DP.

3.5

The Contractor shall permit the GoN/DP to inspect the Contractor’s accounts
and records relating to the performance of the Contractor and to have them
audited by auditors appointed by the GoN/DP, if so required by the GoN/DP.

3.6

DP Funded: In pursuance of the fraud and corruption policy, the DP.
(a)

will reject a Bid if it determines that the bidder recommended for award
has directly or through an agent, engaged in corrupt, fraudulent,
collusive, coercive, or obstructive practices in competing for the contract
in question;

(b)

will cancel the portion of the loan/ credit/ grant allocated to a contract if
it determines at any time that representative(s) of the GoN or of a
beneficiary of the fund engaged in corrupt, fraudulent, collusive, or
coercive practices during the procurement or the execution of that
contract, without the GoN having taken timely and appropriate action
satisfactory to the DP to address such practices when they occur.

3.7 A bidder declared blacklisted and ineligible by the GoN, Public Procurement
Monitoring Office (PPMO) and/or the DP in case of DP funded project, may be
ineligible to bid for a contract during the period of time determined by the GoN,
PPMO and/or the DP.
3.8 In case of a natural person or firm/institution/company which is already declared
blacklisted and ineligible by the GoN, any other new or existing firm/institution/company
owned partially or fully by such Natural person or Owner or Board of director of
blacklisted firm/institution/company; shall not be eligible bidder.
4.

Eligible Bidders

Procurement of Works

4.1

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

all partners shall be jointly and severally liable for the execution of the
Contract in accordance with the Contract terms. Maximum number of
JV and other provision for JV shall be as per specified in the BDS. The
qualification requirement of the parties to the JV shall be as specified in
Section 3; Evaluation and qualification Criteria, and

(b)

the JV shall nominate a Representative who shall have the authority to
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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.
4.2

A Bidder, and all parties constituting the Bidder, shall have the nationality of
Nepal or any country or eligible countries mentioned in the BDS. 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 sub Contractors or suppliers for any part of the
Contract including related services.

4.3

A Bidder shall not have a conflict of interest. A Bidder 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:
(a) they have controlling partners 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 information about or
influence on 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.
Participation by a Bidder in more than one Bid will result in the
disqualification of all Bids in which the party is involved. However, this
does not limit the inclusion of the same sub Contractor in more than one
bid; or
(f) a Bidder or any of its affiliates participated as a consultant in the preparation
of the design or technical specifications of the Contract that is the subject of
the Bid; or
(g) a Bidder or any of its affiliates has been hired (or is proposed to be hired) by
the Employer as Engineer for the Contract.

4.4

A firm that is under a declaration of ineligibility by the GoN/DP in accordance
with ITB 3, at the date of the deadline for bid submission or thereafter, shall be
disqualified. The list of debarred firm is available at the electronic address
specified in the BDS.

4.5

Enterprises owned by GoN shall be eligible only if they can establish that they
are legally and financially autonomous and operate under commercial law, and
that they are not a dependent agency of the GoN.

4.6

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

4.7

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

4.8

Firms shall be excluded in any of the cases, if
(a) 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
Employer’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.

Procurement of Works
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(b) DP Funded: as a matter of law or official regulation, Nepal prohibits
commercial relations with that country, provided that the DP is satisfied that
such exclusion does not preclude effective competition for the supply of
goods or related services required;
(c) DP Funded: a firm has been determined to be ineligible by the DP in
relation to their guidelines or appropriate provisions on preventing and
combating fraud and corruption in projects financed by them.

5.

Eligible Materials,
Equipment and
Services

4.9

Domestic Bidder shall be eligible only if the bidder has obtained Permanent
Account Number (PAN) and Value Added Tax (VAT) Registration
Certificate(s) and Tax Clearance Certificate or proof of submission of income
return as stated in BDS from the Inland Revenue Office. Foreign bidder shall be
eligible only if the bidder submits the documents indicated in the BDS at the
time of bid submission and a declaration to submit the document(s) indicated in
the BDS at the time of contract agreement.

5.1

The materials, equipment and services to be supplied under the Contract shall
have their origin in any source countries as defined 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.
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.

B.
6.

Sections of Bidding
Document

6.1

Contents of Bidding Document
The Bidding Document consist of Parts I, II, and III, which include all the
Sections indicated below, and should be read in conjunction with any
Addenda issued in accordance with ITB 8.
PART I

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)

PART II Requirements
Section 5 – Works Requirements (WRQ)
Section 6 – Bill of Quantities (BOQ)
PART III Conditions of Contract and Contract Forms
Section 7 - General Conditions of Contract (GCC)
Section 8 - Special Conditions of Contract (SCC)
Section 9 - Contract Forms (COF)
6.2

Procurement of Works

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

7.

8.

Clarification of
Bidding Document,
Site Visit, Pre-Bid
Meeting

Amendment of
Bidding Document

Procurement of Works

6.3

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.

6.4

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.

7.1

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 any question or curiosity during the pre-bid meeting if
provided for in accordance with ITB 7.4. The Employer shall be required to
make available as soon as possible the answer to such question or curiosity in
writing to any request for clarification, provided that such request is received
as mentioned in 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.

7.2

The Bidder is encouraged 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.

7.3

The Bidder and any of its personnel or agents will be granted permission by
the Employer to enter upon its premises and lands for 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, as far as possible, to submit any questions in writing,
to reach the Employer as mentioned in BDS.

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

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

8.1

At any time prior to the deadline for submission of bids, the Employer 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
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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.
9.

Cost of Bidding

9.1

Preparation of Bids

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.

11. Documents
Comprising the Bid

11.1

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

11.2 The Technical Bid shall comprise the following:
(a) Letter of Technical Bid;
(b) Completed Schedules, in accordance with ITB 12;
(c) Bid Security, in accordance with ITB 19;
(d) Alternative Technical Bids, at Bidder’s option and if permissible, in
accordance with ITB 13;
(e) Written confirmation authorizing the signatory of the Bid to commit the
Bidder, in accordance with ITB 20.2;
(f) Documentary evidence in accordance with ITB 17 establishing the
Bidder’s qualifications to perform the Contract;
(g) Technical Proposal in accordance with ITB 16;
(h) In the case of a bid submitted by a JV, the JV agreement, or letter of
intent to enter into a JV including a draft agreement, indicating at least
the parts of the Works to be executed by the respective partners; and
(i) any other required documents, which is not against the provision of

Procurement Act/Regulation/Directives and Standard Bidding
Document issued by PPMO as specified in the BDS.
11.3 The Price Bid shall comprise the following:
(a) Letter of Price Bid;
(b) completed Bill of Quantities, Price Schedules, in accordance with ITB 12
and ITB 14, or as stipulated in the BDS;

Procurement of Works
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(c) alternative price Bids, at Bidder’s option and if permissible, in accordance
with ITB 13;
(d) Any other document required in the BDS.
11.4 The Bidder is solely responsible for the authenticity of the documents
submitted by the Bidder.
12. Letter of Bid and
Schedules

12.1 The Letter of Technical Bid and Priced Bid, Schedules, and all documents
listed under Clause 11, shall be prepared using the relevant forms in Section 4
(Bidding Forms), if so provided. 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.

13. Alternative Bids

13.1 Unless otherwise indicated in the BDS, alternative bids shall not be
considered.
13.2 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.
13.3 When specified in the BDS pursuant to ITB 13.1, and subject to ITB 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 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.
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 5 (Employer’s Requirements).
The method for their evaluation will be stipulated in Section 3 (Evaluation and
Qualification Criteria).

14. Bid Prices and
Discounts

14.1 The prices and discounts quoted by the Bidder in the Letter of Price Bid and
in the Schedules shall conform to the requirements specified below.
14.2 The Bidder shall submit a Price 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 Unit Rate Contracts, the Bidder shall fill in rates
and prices for all items of the Works described in the Bill of Quantities. Items
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 If so indicated in ITB 1.1, bids are 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 14.3, provided the bids for all Contracts are submitted
and opened at the same time.
14.6 Unless otherwise provided in the BDS and the Conditions of Contract, the
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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 of Adjustment Data in Section 4 (Bidding Forms) and the Employer
may require the Bidder to justify its proposed indices and weightings.
14.7 The bidder is subject to local taxes such as VAT, social charges or income
taxes on nonresident international personnel, and also duties, fees, levies on
amounts payable by the employer under the Contract. All duties, taxes, and
other
levies
payable
by
the
Contractor
under
the Contract, or for any other cause, as of the date 30 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.
15. Currencies of Bid
and Payment

15.1 The unit rates and the prices shall be quoted by the bidder entirely in Nepalese
currency if not otherwise specified in the BDS.
15.2 Bidders shall indicate the portion of the bid price that corresponds to
expenditures incurred in Nepalese currency in the Schedule of Payment
Currencies included in Section 4 (Bidding Forms).
15.3 Bidders expecting to incur expenditures in other currencies for inputs to the
Works supplied from outside the Employer’s country and wishing to be paid
accordingly may indicate up to three convertible foreign currencies included in
daily publication of Nepal Rastra Bank foreign currency exchange rate in the
Schedule of Payment Currencies included in Section 4 (Bidding Forms).
15.4 The rates of exchange to be used by the bidder for currency conversion during
bid preparation shall be the selling rates for similar transactions prevailing on
the date 30 days prior to the deadline for submission of bids published by
Nepal Rastra Bank. Bidders should note that for the purpose of payments, the
exchange rates confirmed by Nepal Rastra Bank as the selling rates prevailing
30 days prior to the deadline for submission of bids shall apply for the
duration of the Contract so that no currency exchange risk is borne by the
bidder.
15.5 Foreign currency requirements indicated by the bidders in the Schedule of
Payment Currencies shall include but not limited to the specific requirements
for
(a) expatriate staff and labor employed directly on the Works;
(b) social, insurance, medical and other charges relating to such expatriate
staff and labor, and foreign travel expenses;
(c) imported materials, both temporary and permanent, including fuels, oil
and lubricants required for the Works;
(d) depreciation and usage of imported Plant and Contractor's Equipment,
including spare parts, required for the Works;
(e) foreign insurance and freight charges for imported materials, Plant and
Contractor's Equipment, including spare parts; and
(f) overhead expenses, fees, profit, and financial charges arising outside the
Employer's country in connection with the Works.
15.6 Bidders may be required by the Employer to clarify their foreign currency
requirements, and to substantiate that the amounts included in the unit rates
and prices and shown in the Schedule of Payment Currencies are reasonable
and responsive to ITB 15.3 above, in which case a detailed breakdown of its
foreign currency requirements shall be provided by the Bidder.
15.7 Bidders should note that during the progress of the Works, the foreign currency
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requirements of the outstanding balance of the Contract Price may be adjusted
by agreement between the Employer and the Contractor in order to reflect any
changes in foreign currency requirements for the Contract, in accordance with
Sub-Clause 14.15 of the Conditions of Contract. Any such adjustment shall be
effected by comparing the percentages quoted in the bid with the amounts
already used in the Works and the Contractor's future needs for imported items.
16. Documents
Comprising the
Technical Proposal

16.1 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.

17. Documents
Establishing the
Qualifications of the
Bidder

17.1 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).
17.2 Domestic Bidders, individually or in joint ventures, applying for eligibility for
domestic preference shall supply all information required to satisfy the criteria
for eligibility as described in ITB 34 if margin of preference for domestic
bidders is applicable in accordance with ITB 34.

18. Period of Validity of
Bids

18.1 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 non responsive.
18.2 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 30 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 and to include any additional conditions against the provisions
specified in Bid Documents.

19. Bid Security

19.1 The Bidder shall furnish as part of its bid, in original form, a bid security as
specified in the BDS. In case of e-submission of bid, the Bidder shall upload
scanned copy of Bid security letter at the time of electronic submission of the bid.
The Bidder accepts that the scanned copy of the Bid security shall, for all
purposes, be equal to the original. The details of original Bid Security and the
scanned copy submitted with e-bid should be the same otherwise the bid shall be
non-responsive.
19.2 The bid security shall be, at the Bidder’s option, in any of the following forms:
(a)

an unconditional bank guarantee from Commercial Bank or Financial
Institution eligible to issue Bank Guarantee as per prevailing Law or;

(b) a cash deposit voucher in the Employer's Account as specified in BDS.
In the case of a bank guarantee, the bid security shall be submitted
either using the Bid Security Form included in Section IV (Bidding
Forms) or in another Form acceptable to the employer. The form must include
the complete name of the Bidder. The bid security shall be valid for minimum
thirty (30) days beyond the original validity period of the bid, or beyond any
period of extension if requested under ITB 18.2.
19.3 The bid security issued by any foreign Bank outside Nepal must be counter
guaranteed by a Commercial Bank or Financial Institution eligible to issue
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Bank Guarantee as per prevailing Law in Nepal.
19.4 Any bid not accompanied by an enforceable and substantially compliant bid
security, if required in accordance with ITB 19.1, shall be rejected by the
Employer as nonresponsive. In case of e- Submission, if the scanned copy of an
acceptable Bid Security letter is not uploaded with the electronic Bid then Bid shall
be rejected.
19.5 The bid security of unsuccessful Bidders shall be returned within three days,
once the successful bidder has furnished the required performance security
and signed the Contract Agreement pursuant to ITB 41.1 and ITB 42.1.
19.6 The bid security shall be forfeited if:
(a) a Bidder requests for withdrawal or modification of its bid, except as
provided in ITB 18.2:
(i) during the period of bid validity specified by the Bidder on the Letter of
Technical Bid and Price Bid, in case of electronic submission;
(ii) from the period twenty-four hours prior to bid submission deadline up to the
period of bid validity specified by the Bidder on the Letter of Technical
Bid and Price Bid, in case of hard copy submission.
(b)

a Bidder changes the prices or substance of the bid while providing
information pursuant to clause 27.1;

(c) a Bidder involves in fraud and corruption pursuant to clause 3.1;
(d) the successful Bidder fails to:
(i) furnish a performance security in accordance with ITB 41.1;
(ii) sign the Contract in accordance with ITB 42.1; or
(iii) accept the correction of arithmetical errors pursuant to clause 32 ;
19.7 The Bid Security 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
shall be in the names of all future partners as named in the letter of intent
mentioned in ITB 4.1.
20. Format and Signing
of Bid

20.1 The Bidder shall prepare one original of the documents comprising the bid as
described in ITB 11 and clearly mark it “ORIGINAL”. 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 the BDS, and clearly mark each of them “COPY.” In
the event of any discrepancy between the original and the copies, the original
shall prevail.
In case of e-submission of bid, the Bidder shall submit his bid
electronically in PDF or web forms files as specified in ITB Clause 21.1(b),
If a Bidder submits both the electronic bid and a bid in hard copy within the bid
submission deadline, then the submitted Bids shall be accepted for evaluation
provided that the facts and figures in hard copy confirm to those in electronic bid.
If there is any major discrepancy in fact and figures in the electronic bid and bid in
hard copy, it shall be treated as two separate bids from one Bidder and both the
Bids shall be disqualified, as per ITB Clause 4.3 (e).
20.2 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
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signature. All pages of the bid, except for unamended printed literature, shall
be signed or initialed by the person signing the bid.
20.3 Any amendments such as interlineations, erasures, or overwriting shall be valid
only if they are signed or initialed by the person signing the bid.

D.
21. Sealing and
Marking of Bids

Submission and Opening of Bids

21.1 Bidders may always submit their bids by mail or by hand or by courier. 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, by hand or by courier
i. Bidders shall enclose the original of the Technical Bid, and the original of
the Price Bid and each copy of the Technical Bid and Price Bid,
including alternative bids, if permitted in accordance with ITB 13, in
separate sealed envelopes, duly marking the envelopes as : “ORIGINAL
TECHNICAL BID”,“ORIGINAL PRICE BID”, “ALTERNATIVE BID”
and “COPY OF TECHNICAL BID” and “COPY OF PRICE BID”. These
envelopes containing the original and the copies shall then be enclosed in
one single envelope.
ii. The inner and outer envelopes shall:
(aa) bear the name and address of the Bidder;
(bb) be addressed to the Employer as provided in BDS 22.1;
(cc) bear the specific identification of this bidding process indicated
in BDS 1.1;
(dd) The outer envelope and the inner envelope containing Technical Bid
shall bear a warning not to open before the time and date for the
opening of Technical Bid in accordance with ITB 25.1.
iii. The inner envelope containing the Price Bid shall bear a warning not to
open until advised by the Employer in accordance with ITB 25.7
iv. 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.
(b) Electronic Bid Submission Procedures : Bidders submitting Bids electronically
shall follow the electronic bid submission procedure specified in this clause as
follows:
i.

For e-submission, the bidder is required to register in the e-GP portal
https://www.bolpatra.gov.np. for downloading and submitting the bid
electronically.

ii.

Interested bidders may either purchase the bidding documents from the
employer's office as specified in the invitation for bid (IFB) or bidders
registered in the e-GP portal of PPMO may download the bidding
document from http://www.bolpatra.gov.np after login. If bidders choose
to download the bidding document and submit the bid electronically, then
the cost of the bidding document shall be deposited as specified in IFB.
In addition, electronic scanned copy (.pdf format) of the bank deposit
voucher/cash receipt should also be submitted along with the electronic
bid files.

iii. The bidder shall then prepare/fill the documents and forms included in
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the issued bid documents or the downloaded bid documents from the eGP portal of PPMO - http://www.bolpatra.gov.np. as applicable. The
required documents and forms shall be prepared in PDF form and/or
shall be filled in the web forms in the e-GP system as specified below:
Technical Bid:
S.
N.

Document

Requirement

Remarks

1

Letter of Technical Bid

Mandatory

PDF/Web
Forms

2

Bid Security (Bank
Guarantee)

Mandatory

PDF

3

Company/Firm
Registration Certificate

Mandatory

PDF

4

VAT registration
Certificate

Mandatory

PDF

5

Tax Clearance
Certificate/Tax return
submission
evidence/evidence of time
extension

Mandatory

PDF

6

Power of Attorney of Bid
signatory

Mandatory

PDF

7

Business Registration
(Licence) Certificate

Mandatory, if
Applicable

PDF

8

Bank Voucher for cost of
bid document

Mandatory

PDF

9

Joint venture agreement

Mandatory

Mandatory in case of
JV Bids Only

10

Qualification Information

Mandatory

Web Forms (Experience,
Turnover, etc.)

11

Additional Document , if
any

Mandatory

PDF

Price Bid;
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S.
N.

Document

Requirement

Remarks

1

Letter of Price Bid

Mandatory

PDF/Web Forms

2

Applicable Price
Adjustment Table

If
applicable

No Price adjustment will
be treated if the indices in
the Price Adjustment
Table are not provided.

3

Completed BOQ or Price
Schedule

Mandatory

Web Forms
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Note:
a) Bidders (all partners in case of JV) should verify/update their profile
documents as appropriate for the specific bid before submitting their bid
electronically.
iv) The Bidder shall then upload the PDF bid files and submit the complete bid
online through e-GP portal of PPMO- http://www.bolpatra.gov.np within the
specified date and time.
v) Bidders are advised to download the bid submission report to ensure that all
the documents/ files are up to date and complete.
vi) The Bidder / Bid shall meet the following requirements and conditions for esubmission of bids;
aa) The e-submitted bids must be readable through open standards interfaces.
Unreadable and or partially submitted bid files shall be considered
incomplete and rejected for further bid evaluation.
bb) In addition to electronically submitted PDF files/web forms, the Bidder
shall be required to submit original bid security letter/ documents and
clarifications as specified in ITB Clause 27. If a bidder does not submit the
original Bid security letter and requested documents and or clarifications
within the specified time limit then the bid shall not be considered for
further evaluation.
cc) If major discrepancy is found between the electronically submitted PDF bid
files and the documents/ clarifications provided by the Bidder as per ITB
Clause 27, then the bid shall not be considered for further evaluation.
dd) The facility for submission of bid electronically through e-submission is to
promote transparency, non-discrimination, equality of access, and open
competition in the bidding process. The Bidders are fully responsible to use
the e- submission facility properly in e-GP portal of PPMOhttp://www.bolpatra.gov.np as per specified procedures and in no case the
Employer shall be held liable for Bidder's inability to use this facility.
ee) When a bidder submits electronic bid through the PPMO e-GP portal, it is
assumed that the bidder has prepared the bid by studying and examining the
complete set of the Bidding documents including specifications, drawings
and conditions of contract.
ff) Bidders who submit electronic bid should deposit the bidding document fee
as specified in IFB and upload the scan copy (in pdf format) of the deposit
voucher at the time of bid submission. The deposited amount shall be
verified by the Employer during the bid evaluation process. The submitted
Bid shall be non-responsive and shall not be evaluated if the cost for
bidding document is not deposited as specified in the IFB.
22. Deadline for
Submission of Bids

22.1 Bids must be received by the Employer at the address and no later than the
date and time indicated in the BDS.
In case of e-submission, the standard time for e-submission is Nepal Standard
Time as set out in the server. The e-procurement system will accept the esubmission of bid from the date of publishing of notice and will automatically
not allow the e-submission of bid after the deadline for submission of bid.
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.
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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, and
Modification of Bids

24.1 A Bidder may withdraw, or modify its bid after it has been submitted either
in hard copy or by e-submission. Procedures for withdrawal or modification of
submitted bids are as follows:
(i) Bids submitted in hard Copy
a) Bidders may withdraw or modify its bids by sending a written notice in a
sealed envelope, duly signed by an authorized representative, and shall
include a copy of the authorization in accordance with ITB 20.2 before
24 hours prior to the deadline of submission of bids. The corresponding
modification of the bid must accompany the respective written notice. All
notices must be:
(aa) prepared and submitted in accordance with ITB 20 and ITB 21,and
in addition, the respective envelopes shall be clearly marked
“WITHDRAWAL”, “MODIFICATION;” and
(bb) received by the Employer twenty four hour prior to the deadline
prescribed for submission of bids, in accordance with ITB 22.
(cc) The bidder shall clearly specify on envelope whether
“MODIFICATION”’ is of Technical Bid or Price Bid.
ii) E-submitted bids.
a) Bidder may submit modification or withdrawal prior to the deadline
prescribed for submission of bid through e-GP system by using the
forms and instructions provided by the system. Once a Bid is
withdrawn, bidder will not be able to submit another bid response for
the same bid.
24.2 Bids requested to be withdrawn in accordance with ITB 24.1 shall be returned
unopened to the Bidders after completion of the bid opening.
24.3 Bidder may submit request for withdrawal or modification only one time.
24.4 No bid may be withdrawn if the bid has already been modified.
24.5 Except in case of any modification or correction in bid document made by
procuring entity, Bidder may submit request for withdrawal or modification
only one time.
24.6 In case of hard copy bid, no bid may be withdrawn if the bid has already been
modified; except in case of any modification or correction in bid document by
procuring entity.
24.7 Request for withdrawal or modification must be made through the same
medium of submission. Request for withdrawal or modifications through
different medium shall not be considered.
24.8 The following provisions apply for withdrawal or modification of the Bids:
(i) In case of bids submitted in hard copy no bid shall be withdrawn or modified
in the interval between 24 hours prior to the deadline for submission of
bids and the expiration of the period of bid validity specified by the Bidder
on the Letter of Bid or any extension thereof.
(ii) In case of e-submitted bids no bids shall be withdrawn or modified in the
interval between deadline for submission of bids and the expiration of the period of
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bid validity specified by the Bidder on the Letter of Bid or any extension thereof.
25. Bid Opening

25.1 The Employer shall open the 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. Then the Employer shall segregates the Technical
Bid and Price Bid separately. 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 inner envelope,
the Employer may reject the entire Bid.
25.2 The Employer shall download the e-submitted Bid files. The e-procurement
system allows the Employer to download the e-submitted bid files (report) only
after bid opening date and time after login simultaneously by at least two
members of the Bid opening committee.
25.3 After downloading the each e-bid, electronically submitted Technical Bid
shall be opened at first in the same time and date as specified above.
Electronic Bids shall be opened one by one and read out. The e-submitted
technical bids must be readable through open standards interfaces. Unreadable
and or partially submitted bid files shall be considered incomplete.
25.4 Thereafter, 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. Next, envelopes marked “MODIFICATION”
shall be opened and read out with the corresponding bid. No
Technical Bid and/or Price Bid modification shall be permitted unless the
corresponding modification notice contains a valid authorization to request
the modification and is read out and recorded at bid opening. Only the
Technical Bid, both Original as well as Modification, are to be opened, read
out, and recorded at the opening. Price Bids, both Original and Modification,
will remain unopened in accordance with ITB 25.1.
25.5 All other envelopes holding the Technical Bid shall be opened one at a
time, reading out: the name of the Bidder; whether there is a modification; the
presence of a bid security and any other details as the Employer may consider
appropriate. Only Technical Bids read out and recorded at bid opening shall be
considered for evaluation. No bid shall be rejected at opening of Technical Bids
except for late bids, in accordance with ITB 23.1.
25.6 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,
or
modification;
and
the presence or absence of a bid security. 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.
25.7 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.
25.8 The Employer will notify Bidders in writing who have been rejected on the
grounds of their Technical Bids being substantially nonresponsive 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`
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representatives who choose to attend at the address, on the 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:
a)

the name of the Bidder;

b) whether there is a modification;
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, modifications, and alternative offers read out and
recorded during the opening of Price Bids shall be considered for evaluation..
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, modifications 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.

E.
26. Confidentiality

Evaluation and Comparison of Bids

26.1 Information relating to the examination, evaluation, comparison, and post
qualification 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 Bids

27.1 To assist in the examination, evaluation, and comparison of the Technical
and Price Bids, and qualification of the Bidders, the Employer may, at its
discretion, ask any Bidder for a clarification of its Bid. Any clarification
submitted by a 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 case of e-submission of bid, upon notification from the employer, the
bidder shall also submit the original of documents comprising the Technical and
Price Bid as per ITB 11 for verification of submitted documents for acceptance of
the e-submitted bid.
27.2 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.

28. Deviations,
Reservations, and
Omissions

Procurement of Works

28.1 During the evaluation of bids, the following definitions apply:
a)

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

29. Determination of
Responsiveness

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

29.1 The Employer’s determination of a bid’s responsiveness is to be based on the
contents of the bid itself, as defined in ITB11.
29.2 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:

(i) 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.

29.3 The Employer shall examine the technical aspects of the Bid submitted in
accordance with ITB 16, Technical Proposal, in particular, to confirm that all
requirements of Section 5 (Works Requirements) have been met without any
material deviation, reservation or omission.
29.4 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.
29.5 In case of e-submission bids, the Employer evaluates the bid on the basis of the
information in the electronically submitted bid files. If the Bidder cannot
substantiate or provide evidence to establish the information provided in esubmitted bid through documents/ clarifications as per ITB Clause 27, the
bid shall not be considered for further evaluation.
29.6 In Case, a corruption case is being filed to Court against the Natural Person or
Board of Director of the firm/institution /company or any partner of JV, such
Natural Person or Board of Director of the firm/institution /company or any
partner of JV such bidder’s bid shall be excluded from the evaluation, if public
entity receives instruction from Government of Nepal.
29.7 Except in case of e-submission, the Financial Bid of the bidder, which is evaluated
as substantially non-responsive in technical bid, shall be returned to the
respective bidders.
30. Nonconformities,
Errors, and
Omissions

30.1 Provided that a bid is substantially responsive, the Employer may waive any
nonconformities in the bid that do not constitute a material deviation, reservation or
omission.
30.2 Provided that a Technical Bid is 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
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Technical Bid related 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.
30.3 Provided that a Technical bid is substantially responsive, the Employer shall
rectify quantifiable nonmaterial nonconformities related to the Bid Price. To
this effect, the Bid Price may 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 methods indicated in Section 3
(Evaluation and Qualification Criteria).
30.4 If minor discrepancies are found such as in technical specification, description,
feature which do not make the bid to be rejected, then the cost, which is
calculated to the extent possible due to such differences shall be included
while evaluating the bid.
30.5 If the value of such non-conformities is found to be more than fifteen percent of
the quoted amount of the bidder on account of minor discrepancies pursuant to
ITB 30.4, such bid shall be considered ineffective in substance and shall not be
involved in evaluation.
31. Qualification of the
Bidder

31.1 The Employer shall determine to its satisfaction during the evaluation of
Technical Bids whether Bidders meet the qualifying criteria specified in Section 3
(Evaluation and Qualification Criteria).
31.2 The determination shall be based upon an examination of the documentary
evidence of the Bidder’s qualifications submitted by the Bidder, pursuant to ITB 17.
31.3 An affirmative determination of qualification 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.

32. Correction of
Arithmetical Errors

32.1 During the evaluation of Price Bids, the Employer shall correct arithmetical
errors on the following basis:
(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;
and
(c) 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) and (b) above.
32.2 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
forfeited.

33. Conversion to Single
Currency

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

34. Domestic Preference

34.1 Unless otherwise specified in the BDS, a domestic preference shall be a
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factor in bid evaluation.
35. Subcontractors

35.1 The Employer may permit subcontracting for certain specialized works as
indicated in Section 3. When subcontracting is permitted by the Employer, the
specialized sub-contractor’s experience shall be considered for evaluation. Section 3
describes the qualification criteria for sub-contractors.
Bidders may propose subcontracting up to the percentage of total value of
contracts or the volume of works as specified in the BDS.

36. Evaluation of Price
Bids

36.1 The Employer shall evaluate Price Bid of each bid for which the Technical Bid
has been determined to be substantially responsive. The Employer shall use the
criteria and methodologies listed in this Clause. No other evaluation criteria or
methodologies shall be permitted.
36.2 To evaluate a Price bid, the Employer shall consider the following:
(a) the bid price, excluding Value Added Tax, Provisional Sums, and the
provision, if any, for contingencies in the Summary Bill of Quantities, for Unit
Rate Contracts, or Schedule of Prices for lump sum Contracts, but including
Day work items, where priced competitively;
(b) price adjustment for correction of arithmetic errors in accordance with
ITB 32;
(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 33;
(e) adjustment for nonconformities in accordance with ITB 30.3;
(f) application of all the evaluation factors indicated in Section 3 (Evaluation
and Qualification Criteria);
36.3 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.
36.4 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 Bid, is specified
in Section 3 (Evaluation and Qualification Criteria).
36.5 if the bid for an Unit Rate Contract, which results in the lowest Evaluated Bid
Price is seriously unbalanced or front loaded or extremely low in the
opinion of the Employer, the Employer may require the Bidder to produce
detailed price analysis 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 analysis, 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 as mentioned in BDS to protect the Employer against financial loss
in the event of default of the successful Bidder under the Contract or may
consider the bid as non-responsive.
36.6 In case of e-submission bids, the Employer evaluates the bid on the basis of the
information in the electronically submitted bid files. If the Bidder cannot
substantiate or provide evidence to establish the information provided in esubmitted bid through documents/ clarifications as per ITB Clause 27, the
bid shall not be considered for further evaluation.
36.7
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Natural Person or Board of Director of the firm/institution /company or any
partner of JV such bidder’s bid shall be excluded from the evaluation, if public
entity receives instruction from Government of Nepal.

37. Comparison of Bids

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

38. Employer’s Right to
Accept Any Bid, and
to Reject Any or All
Bids

38.1 The Employer reserves the right to accept or reject any bid, and to annul the
bidding process and reject all bids at any time prior to Contract award, without
thereby incurring any liability to Bidders. In 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. Letter of Intent to
Award the Contract/
Notification of
Award

40.1 The Employer shall notify the concerned Bidder whose bid has been selected in
accordance with ITB 39.1 within seven days of the selection of the bid, in
writing that the Employer has intention to accept its bid and the information
regarding the name, address and amount of selected bidder shall be given to all
other bidders who submitted the bid.
40.2 If no bidder submits an application within a period of seven days of the notice
provided under ITB 40.1, the Employer shall, accept the bid selected in
accordance with ITB 39.1 and Letter of Acceptance shall be communicated to
the selected bidder prior to the expiration of period of Bid validity, to furnish the
performance security and sign the contract within fifteen days.
40.3 At the same time, the Employer shall affix a public notice on the result of the
award on its notice board and may make arrangements to post the notice into
its website, if it has; and if it does not have, into the website of the Public
Procurement Monitoring Office, 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; (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.
40.4 In Case, a corruption case is being filed to Court against the Natural Person or
Board of Director of the firm/institution /company or any partner of JV, such
Natural Person or Board of Director of the firm/institution /company or any
partner of JV such bidder’s bid shall be excluded from the evaluation, if public
entity receives instruction from Government of Nepal.

41. Performance
Security and Line of
Credit

Procurement of Works

41.1 Within Fifteen (15) days of the receipt of Letter of Acceptance from the
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to issue Bank Guarantee as per prevailing Law in Nepal.
i) If bid price of the bidder selected for acceptance is up to 15 (fifteen) percent
below the approved cost estimate, the performance security amount shall be 5
(five) percent of the bid price.
ii) For the bid price of the bidder selected for acceptance is more than 15
(fifteen) percent below of the cost estimate, the performance security amount
shall be determined as follows:
Performance Security Amount = [ (0.85 x Cost Estimate –Bid Price) x 0.5]
+ 5% of Bid Price.
The Bid Price and Cost Estimate shall be inclusive of Value Added Tax.
Within Fifteen (15) days of the receipt of Letter of Acceptance from the Employer,
the successful Bidder shall furnish the Letter of Commitment for Bank’s
Undertaking for Line of Credit of the amount as specified in the BDS, using Sample
Form for the Line of Credit included in Section 9 (Contract Forms) at the time of
contract agreement.
41.2 Failure of the successful Bidder to submit the above-mentioned Performance
Security and Line of Credit or to sign the Contract Agreement shall constitute
sufficient grounds for the annulment of the award and forfeiture of the bid
security. 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. In such
case, the award process shall be repeated according to ITB 40.
42. Signing of Contract

42.1 The Employer and the successful Bidder shall sign the Contract Agreement
within the period as stated ITB 41.1.
42.2 Within thirty (30) days from the date of issuance of notification pursuant to ITB
40.1 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, requests for debriefing.
42.3 If the bidder whose bid has been accepted fails to sign the contract as stated ITB
42.1, the Public Procurement Monitoring Office shall blacklist the bidder on
recommendation of the Public Entity.

43. Complain and
Review

43.1 If a Bidder is dissatisfied with the Procurement proceedings or the decision
made by the Employer in the intention to award the Contract, it may file an
application to the Chief of the Public Entity (Employer) within Seven (7) days
of providing the notice under ITB 40.1 by the Public Entity, for review of the
proceedings stating the factual and legal grounds.
43.2 Late application filed after the deadline pursuant to ITB 43.1 shall not be
processed.
43.3 The chief of Public Entity (Employer) shall, within five (5) days after receiving
the application, give its decision with reasons, in writing pursuant to ITB 43.1:
(a)

whether to suspend the procurement proceeding and indicate the
procedure to be adopted for further proceedings; or

(b)

to reject the application.

The decision of the chief of Public Entity shall be final for the Bid amount,
less than Rupees Twenty Million (NRs. 20,000,000).
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43.4 If the Bidder is not satisfied with the decision given in accordance with ITB 43.3,
or the decision is not given within five (5) days of receipt of application pursuant
to ITB 43.1, it can, within seven (7) days of receipt of such decision, file an
application to the Review Committee of the GoN, stating the reason of its
disagreement on the decision and furnishing the relevant supporting documents.
The application may be sent by hand, by post, by courier, or by electronic media
at the risk of the Bidder itself.
43.5 Late application filed after the deadline pursuant to ITB 43.4 shall not be
processed
43.6 Within three (3) days of the receipt of application from the Bidder, pursuant
to ITB 43.4, the Review Committee shall notify the concerning Public
Entity to furnish its procurement proceedings, pursuant to ITB 43.3.
43.7 Within three (3) days of receipt of the notification pursuant to ITB 43.6, the
Public Entity shall furnish the copy of the related documents to the Review
Committee.
43.8 The Review Committee, after inquiring from the Bidder and the Public Entity,
if needed, shall give its decision within one (1) month of the receipt of the
application filed by the Bidder, pursuant to ITB 43.4.
43.9 The Bidder, filing application pursuant to ITB 43.4, shall have to furnish a
cash amount or Bank guarantee from Commercial Bank or Financial
Institution eligible to issue Bank Guarantee as per prevailing Law
equivalent to one percent (1%) of its quoted amount with the validity period
of at least ninety (90) days from the date of the filing of application pursuant
to ITB 43.4.
43.10 If the claim made by the Bidder pursuant to ITB 43.4 is justified, the Review
Committee shall return the security deposit pursuant to ITB 43 to the
applicant, within seven (7) days of such decision made.
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Section 2 - Bid Data Sheet
This section consists of provisions that are specific to each procurement and supplement the
information or requirements included in Section I. Instructions to Bidders.

A. General
ITB 1.1

The number of the Invitation for Bids is : KUKL/PID/ICB-03

ITB 1.1

The Employer is: Project Implementation Directorate (PID), Kathmandu Upatyaka
Khanepani Limited, (KUKL)

ITB 1.1

The name of the ICB is: Distribution Network Improvement Works (Package 5)
The identification number of the ICB is: KUKL/DNI - 7B
KUKL/DNI - 7C
KUKL/DNI - 9a, Mandhikatar
KUKL/BDS - 05
The number and identification of lots comprising this ICB is: None

ITB 2.1

The name of the Project is: Kathmandu Valley Water Supply Improvement Project
The Development Partner(DP) is: Not Applicable
The implementing agency is: Project Implementation Directorate (PID), Kathmandu
Upatyaka Khanepani Limited, (KUKL)

ITB 4.1 (a)

Maximum number of partner in a joint venture shall be : 3 (three)
In case of Foreign Bidder, Joint Venture with Nepalese Bidder is Mandatory.

ITB 4.2

Eligible countries : all countries

ITB 4.4

A list of debarred firms is available at http:/www.ppmo.gov.np

ITB 4.9

Tax Clearance Certificate or Proof of submission of income return for: Last Fiscal Year
The foreign bidder shall register in GoN within one month from the date of contract
agreement.
But, Resident foreign bidder shall submit PAN/VAT certificate and tax clearance certificate
or proof of submission of Income Return for last fiscal year

B. Bidding Document
ITB 7.1

For clarification purposes only, the Employer’s address is:
Attention:

Project Director
Project Implementation Directorate
Kathmandu Upatyaka Khanepani Limited

Street Address:

Procurement of Works
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City:

Kathmandu

Country:

Nepal

Telephone:

977 1 5705916

Facsimile number: 977 1 5705057
Electronic mail address: pidmail@kuklpid.org.np
ITB 7.4

A Pre-Bid meeting shall take place.
Date: 10 July 2020
Time: 1400 hrs NST
Place:

Project Implementation Directorate
Kathmandu Upatyaka Khanepani Limited
1235/59 Tankaprasad Acharya Ghumti Sadak, Anamnagar
Kathmandu, Nepal

ITB 7.5

Time for request: Requests for clarification should be received by the Employer no later than
15 days prior to the deadline for submission of bids.

C. Preparation of Bids
ITB 10.1

The language of the bid is: English

ITB 11.2 (i)

The Bidder shall submit with its bid the following additional documents:
Notorized Supporting Documents for Section 3 and Section 4

ITB 11.3 (b)

In accordance with ITB 12 and ITB 14, the following schedules shall be submitted with the
bid, including the priced Bill of Quantities for Unit Rate: None

ITB 11.3 (d)

The Bidder shall submit with its bid the following additional documents:
(a)

Table of Price Adjustment Data as per GCC 13.8

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:
Not Applicable

ITB 14.6

The prices quoted by the Bidder shall be subject to adjustment.

ITB 15.5

Add the following at the end:
However, the percentage of foreign currency shall not exceed 40% of Total contract
amount excluding Provisional Sums.

ITB 18.1

The bid validity period shall be: One Hundred Twenty (120) days].

ITB 19.1

The Bidder shall furnish a bid security, from "A" class Commercial Bank eligible to issue
Bank Guarantee as per prevailing Law with a minimum of NRs. 50 million or equivalent
USD, which shall be valid for 30 days beyond the validity period of the bid.
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Account Name: As mentioned in IFB
Bank Name:

As mentioned in IFB

Bank Address: As

mentioned in IFB

Account Number: As

mentioned in IFB

ITB 20.1

In addition to the original of the bid, the number of copies is: None.

ITB 20.2

The written confirmation of authorization to sign on behalf of the Bidder shall indicate:
a) The name and description of the documentation required to demonstrate the
authority of the signatory to sign the Bid such as a Power of Attorney; and
(b) In the case of Bids submitted by an existing or intended JV, 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.

D. Submission and Opening of Bids
ITB 21.1

Bidders shall submitting their bids electronically only.

ITB 22.1

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

Project Director
Project Implementation Directorate
Kathmandu Upatyaka Khanepani Limited

Street Address:

1235/59 Tankaprasad Acharya Ghumti Sadak, Anamnagar

City:

Kathmandu

Country:

Nepal

Telephone:

977 1 5705916

Facsimile number: 977 1 5705057
Electronic mail address: pidmail@kuklpid.org.np
The deadline for bid submission is:
Date: 30 July 2020
Time: 12:00 Hrs (NST)
ITB 25.1

The bid opening shall take place at:
Street Address: 1235/59 Tankaprasad Acharya Ghumti Sadak, Anamnagar
Floor/Room number: Ground Floor/Meeting Room
City: Kathmandu
Country: Nepal
Date: 30 July 2020
Time: 13.00 hours NST
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E. Evaluation and Comparison of Bids
ITB 33.1

The currency that shall be used for bid evaluation and comparison purposes to convert all bid
prices if permitted and expressed in various currencies into a single currency is: Nepalese
Currency
The source of exchange rate shall be: Nepal Rastra Bank
The date for the exchange rate shall be: 30 days prior to the deadline for submission of bids.

ITB 34.1

Domestic preference shall apply for domestic bidders.
Margin of preference of 5% if applicable to the domestic bidders.
The application methodology shall be as stipulated in Section 3 (Evaluation and
Qualification Criteria).

ITB 35.1

Contractor’s proposed subcontracting: Maximum percentage of subcontracting permitted is: 25%
of the total contract amount.

ITB 36.4

Bidding to following multiple contracts is permitted. The bids to those multiple contracts shall be
evaluated with the criteria of awarding multiple contracts as stated in Section III (Evaluation and
Qualification Criteria):
1.

Distribution Network Improvement Works (Package 5); Contract No. : KUKL/DNI - 7B

2. Distribution Network Improvement Works (Package 6); Contract No. : KUKL/DNI - 7C
3. Distribution Network Improvement Works (Package 7); Contract No. : KUKL/DNI – 9a,
Mandhikatar

4. Bulk Distribution Line from Sundarijal Line to Chabahil); Contract No. : KUKL/BDS - 05
ITB 36.5

The amount of the performance security be increased by Eight (8) percent of the quoted bid price.

ITB 41.1

Letter of Commitment for Bank’s Undertaking for Line of Credit shall be of NRs. 250 million or
equivalent USD.
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Section 3 - Evaluation and Qualification
Criteria
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Evaluation

In addition to the criteria listed in ITB 36.2 (a) – (f) the following criteria shall apply:
1.1

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 5 (Works Requirements).

1.2

Multiple Contracts
Pursuant to Sub-Clause 36.4 of the Instructions to Bidders, evaluation of multiple contracts
will be as follows:
Four Contract Packages: KUKL/BDS – 05; KUKL/DNI - 7B; KUKL/DNI - 7C and
KUKL/DNI - 9a, Mandhikatar are grouped in multiple contracts.
Bidders have the option to Bid for any one or more Contract Packages. Technical Evaluation
for each package shall be carried out independently. Price bids of all technically qualified
bidders shall be opened. If any bidder is found to be lowest evaluated for more than one
Contract package, then its technical qualification is further evaluated whether it meets the
cumulative requirements for more than one Contract package or not.
In case of JV partners participating in different packages with different JV partner(s), the
Technical Qualification Requirements (Turnover, Bid Capacity, Construction
Experiences, Personnel and Equipment.) of each partner of joint venture also shall be
evaluated for cumulative requirements required for a JV partner. The JV partner will be
considered responsive for multiple contracts, if it satisfies the cumulative
requirements for multiple contracts and will be considered responsive for single contract if
it meets requirements for single contract only and will be awarded on the least cost basis to the
Employer.
The contracts will be awarded to the Bidder or Bidders offering the lowest evaluated cost on
the lease cost basis to the Employer, subject to the selected Bidder(s) meeting the required
qualification which shall be the sum (aggregated) of the minimum requirements for respective
individual contracts as specified under items 2.3.2 : Average Annual Construction Turnover;
2.3.3 : Required Bid Capacity; 2.4.2 (a) : Contracts of Similar Size and Nature; 2.4.2 (b) :
Construction Experience in Key Activities; 2.5 : Personnel and 2.6 : Equipment.

1.4

Completion Time
As Specified in Section 8

1.5

Alternative Technical Solutions
Not Applicable

1.6 Domestic Preference
In comparing domestic bids with foreign bids, a Domestic preference as per ITB 34.1
shall be granted to eligible domestic contractors, as defined below, in accordance with
the following provisions.
(a) For application of domestic preference, all responsive bids shall first be classified into
the following two categories:
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(i)
Category I: Bids offered by domestic contractors (domestic bidder firms,
intuitions, or company either in single or in joint venture (all partners)) ; and
(ii)
Category II: Bids offered by International firms, intuitions or company or
collaboration with domestic firms, intuitions, company
(b) The lowest evaluated bid of each category shall then be determined by comparing all
evaluated bids in each category among themselves.
(c) Such lowest evaluated bids shall next be compared with each other and if, as a result of
this comparison, a bid from Category I is found to be the lowest, it shall be selected
for the award of contract.
(d) If, however, as a result of the comparison under (c) above, the lowest bid is found to be
from Category II, it shall be further compared with the lowest evaluated bid from
Category I. For the purpose of this further comparison only an upward adjustment
(domestic preference) shall be made to the lowest evaluated bid price of Category II
by adding an amount equal to Five (5%) of the bid price. If, after such comparison,
the Category I bid is determined to be the lowest, it shall be selected for the award of
contract; if not, the lowest evaluated bid from Category II shall be selected.
1.7

Quantifiable Nonconformities, Errors and Omissions

The evaluated amount of quantifiable nonconformities, errors and/or omissions shall be
determined by ascertaining the price of such effect on an equal basis by adjusting the same to the quoted
price of the bid. A bid having minor deviations and having no material deviation to cause any serious
effect upon the scope, quality, characteristics, terms and conditions, performance or any other
requirements stated in the bidding documents and acceptable to the Employer can be considered to be
substantially responsive.
1.8

Evaluation of Subcontractors

Bidder’s proposed sub-contractor for key activities will be evaluated in the same category as they
were proposed as per criteria set. If the subcontractor does not meet the criteria, they will not be
considered for the evaluation as well as for the execution of the contract.
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2. Qualification
2.1 Eligibility
Criteria

Compliance Requirements

Documents

Joint Venture
Requirement

Single Entity

All
Partners
Combined

Each
Partner

Submission
Requirements

One
Partner

2.1.1 Conflict of Interest
No conflicts of interest in must meet
existing or
must meet
accordance with ITB Sub-Clause requirement intended JV requirement
4.3.
must meet
requirement

not
applicable

Letter of Bid

2.1.2 Government-owned Entity
Applicant required to meet must meet
existing or
must meet
conditions of ITB Sub-Clause 4.5. requirement intended JV requirement
must meet
requirement

not
applicable

Forms
ELI -1, ELI - 2
with attachments

2.1.3 Development Partner Eligibility [if applicable
other mention “Not Applicable”]
Not having been declared ineligible by
Development Partner, as described in ITB
Sub-Clause 4.4.

must
meet
requirement

existing
or
intended JV
must
meet
requirement

must
meet
requirement

not applicable

Application
Submission

Sheet

2.1.4 UN Eligibility
Not
having
been
declared must meet
existing or
must meet
ineligible based on a United requirement intended JV requirement
Nations resolution or Employer’s
must meet
country law, as described in ITB
requirement
Sub-Clause 4.7.

not
applicable

Letter of Bid

2.1.5 VAT and PAN Registration
a. Domestic
Bidder

Bidders required
to meet conditions
of
ITB
SubClause 4.9.

must meet
requirement

existing or
intended JV
must meet
requirement

must meet
requirement

not
applicable

PAN and VAT
registration
certificate

b. Foreign
Bidder

Bidders required
to meet conditions
of
ITB
SubClause 4.9.

must meet
requirement

existing or
intended JV
must meet
requirement

must meet
requirement

not
applicable

Declaration to
submit PAN and
VAT
Registration
Certificate at the
time of Contract
agreement
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2.2 Pending Litigation
Criteria

Compliance Requirements

Documents

Joint Venture
Requirement

Single Entity

2.2.1

All Partners
Combined

Each
Partner

Submission
Requirements

One
Partner

Pending Litigation

All pending litigation shall be must meet
treated as resolved against the requirement
Applicant and so shall in total not by itself or
represent more than 50 (fifty) as partner
percent of the Applicant’s net to past or
worth.
existing JV

not
applicable

must meet
requirement
by itself or
as partner
to past or
existing JV

not
applicable

Form LIT – 1

2.3 Financial Situation
Criteria

Compliance Requirements

Documents

Joint Venture
Requirement

Single Entity

All Partners
Combined

Each
Partner

Submission
Requirements

One
Partner

2.3.1 Historical Financial Performance
Submission of audited balance must meet
sheets and income statements, for requirement
the last 05 (Five) years to
demonstrate the current soundness
of the applicant’s financial
position. As a minimum, a Bidder's
net worth calculated as the
difference between total assets and
total liabilities should be positive.

not
applicable

must meet
requirement

not
applicable

Form FIN - 1
with attachments

2.3.2 Average Annual Construction Turnover
Minimum
average
annual must meet
must meet
must meet
must meet
construction turnover of NRs. requirement requirement twenty five forty (40)
(25) % of
% of the
1,790 million or equivalent USD
the
requirement
calculated as total certified
requirement
payments received for contracts in
progress or completed, within
best three years out of last five
fiscal years.

Form FIN - 2

,

Note: The amount stated above is inclusive of VAT
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2.3.3 Required Bid Capacity
The bidding capacity of the bidder
should be equal to or more than the
NRs 2,200 million or equivalent
USD.

Procurement of Works

must meet
requirement

must meet
requirement

must meet
twenty five
(25) % of
the
requirement

must meet
forty (40)
% of the
requirement

Form FIN
-3,4
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Experience
Criteria

Compliance Requirements

Documents

Joint Venture
Requirement

Single Entity

All Partners
Combined

Each
Partner

Submission
Requirements

One
Partner

2.4.1 General Construction Experience
Experience under construction must meet
contracts in the role of contractor, requirement
subcontractor, or management
contractor for at least the last 05
(five)
years
prior
to
the
applications submission deadline.

not
applicable

must meet
requirement

not
applicable

Form EXP -1

2.4.2 Specific Construction Experience
(a) Contracts of Similar Size and Nature
Participation
as
contractor, must meet
must meet
management
contractor,
or requirement requirement
subcontractor, in at least 01 (one)
contract within the last 10 years,
each with a value of at least NRs.
1,990 million or equivalent USD
that have been successfully or are
substantially1 completed and that
are similar to the proposed works.
The similarity shall be based on the
physical size, complexity, methods,
technology or other characteristics
as described in Section 5, Works
Requirements.

1

not
applicable

not
applicable

Form EXP - 2(a)

Substantially completed refers to completion of works with more than 80% of Revised Contract Amount.
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(b) Construction Experience in Key Activities
(May be complied by Specialist Sub-contractors. Employer shall require evidence of subcontracting agreement
from the Bidder)
For the above or other contracts must meet
must meet
executed during the period
all
all
stipulated in 2.4.2(a) above, a requirements requirements
minimum construction experience
in the following key activities:

not
applicable

not
applicable

Form EXP-2(b)

i. Supplying, laying and installation
of 120 km (cumulative in
maximum two contracts) of DI and
HDPE pipe line (minimum 6 km
DI pipe) works within the last
seven (07) years, that have been
successfully or are substantially
completed and that are similar to
the proposed works
ii.
Supplying,
laying
and
installation
of
trenchless
technologies
for
network
rehabilitation / replacements of
pipes of 53 km (cumulative in
maximum two contracts) in the
range of 150 mm to 400 mm
diameter from projects where
horizontal
directional
drilling
(HDD) have been carried out
within the last seven (07) years,
that have been successfully or
substantially completed.
iii.
Supplying,
laying
and
compaction
of
5,000
cum
(cumulative in maximum two
contracts) of bituminous asphalt
concrete works within the last
seven (07) years, that have been
successfully or are substantially
completed and that are similar to
the proposed work.
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2.5 Personnel
The Bidder must demonstrate that it has the personnel for the key positions that meet the following
requirements:

SN
1

Position (Key Personnel)

Education Qualification

Total Work Experience In
Experience Similar Work
[years]
[years]

Contractor`s Management & Representation
Bachelor’s Degree in Construction
Management /Civil engineering

1.1

Project Manager

1.2

Bachelor’s Degree in Construction
Contractor’s Representative
Management /Civil engineering or in any
(Site Manager)
discipline

2

7

5

7

5

Contractor’s Superintendence (Key Personnel)

2.1

Civil Engineer – Piping &
Chambers

Bachelor’s Degree in Civil Engineering

5

3

2.2

Material Engineer/ Quality
Control Engineer

Bachelor’s Degree in Civil Engineering/
Bachelor’s Degree in Mechanical
Engineering

5

3

2.3

Bachelor in Civil Engineering with
Specialist in Testing and
experience in testing and
Commissioning of Pipeline
Commissioning of DMAs – District
Network
Metering Areas

5

3

2.4

Environmental Expert/
Safety Officer

5

3

Bachelor’s Degree in Environmental
Science/ Environmental Engineering

The Bidder shall provide details of the proposed personnel and their experience records in the relevant
Information Forms included in Section 4 (Bidding Forms).
The numbers of personnel shown above are indicative only which shall be used solely for the purpose of
evaluation of the Bidder. The Bidder must submit the Curriculum Vitae for the above mentioned personnel.
The Bidder shall be responsible for the deployment of necessary personnel in addition to the personnel
listed below for timely completion of the project and shall provide further details of proposed personnel and
their experience using the relevant Form in Section IV (Bidding Forms)

Note:
1. The Contractor’s Representative must be the permanent employee of the firm or
Lead Partner of JV firm for at least last 2 years.
2. Bidder need to provide the availability of following non-key positions/personnel:
SN

Position (Non-key Personnel)

Education Qualification

3.1

Structural Engineer

Bachelor’s Degree in Civil/Structural Engineering

3.2

Construction Planning Engineer

Degree in Construction Mgmt./Civil Engineering with
knowledge in Planning software like MS or Primavera

3.3

Trenchless Technology (HDD)
Technician

Intermediate diploma in engineering discipline with 1 year
training course in HDD operations and 5 years’ experience.

3.4

Pipe Layer Foreman for each
working team (2 nos. at least)

Degree in Civil/Mechanical Construction

3.5

Pressure Test Foreman

Degree in Civil/Mechanical Construction

Procurement of Works
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Mechanical Engineer

Degree in Mechancial Construction

3.7

Electrical Engineer

3.8

GIS Expert / Surveyor

Degree in Electrical Construction
Degree in Civil Engineering
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2.6 Equipment
The Bidder must demonstrate that it has the key equipment listed hereafter:
SN

Equipment Type and Characteristics

Min. Number Required

Contractor`s Mandatory Equipment
1.

Excavator > 40 KW

2

2.

Truck Mounted Crane or hydra >10t (pipe storage area & pipe
laying)

1

3.

Trucks/tipper Trucks (general use)

6

4.

Mini tipper Trucks (general use)

4

5.

Water Tanker 6KL

3

6

HDD machine (25 tons capacity minimum) with all accessories
and tools

2

7

Ground Penetrating Radar (GPR)

1

8

Vibrator Roller > 10 T

1

9

Car mix or transit mix

1

The Bidder/Lease Owner shall be solely responsible for the data provided. However, this shall not limit the right
of employer to verify the authenticity of submitted information.
The Bidder shall provide further details of proposed items of equipment using the relevant Form in Section 4
(Bidding Forms)

Note: Bidder need to provide following additional equipment and confirm availability with
evidence:
SN

Equipment Type and Characteristics
Contractor`s Additional Equipment

1

3

Electro fusion (EF) equipment for HDPE pipe jointing including Generator - fully automatic
Computerized Numerical Control (CNC) machines or computerized microprocessor based machines
or Semi-Automatic CNC machines are authorized. Manual machines are not allowed.
Butt fusion automatic or semi-automatic machine fully automatic Computerized Numerical Control
(CNC) machines or computerized microprocessor based machines or Semi-Automatic CNC machines
are authorized. Manual machines are not allowed.
HDD machine (10 tons capacity minimum) with all accessories and tools

4

Compressor 250 cfm (rock excavation)

5

Hydraulic Pressure Testing Equipment (Sets)

6

Special Pipe Cutting Machine for Ductile Iron Pipes (Rotary Wheel Cutter)

7

Monkey jumper

8

Asphalt/concrete cutting machines (up to 20mm thick)

9

Concrete Cutting machines (up to 20mm thick)

10

Concrete breaker

11

Reversible Vibratory Plates Bomag Type BPR or Equivalent

12

Metal Trench box Shoring Systems- 2 units (30 to 50m length each) suitable for 1.7 to 4 m depth
trench,
Concrete breaking machines

2

13
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14

Large dewatering pumps 6 inch minimum with Generator Set and Well Points (Sets)

15
16

Complete Sets of Ductile Iron Handling Tools at storage areas and at site areas incl. pipe tongs, hooks,
slings, cleaning bells and plain ends,
Mobile Canopy type) lighting facility for night work

17

Portable generators and welding facilities

2.7 Equipment - Manufacturers of Plant and Materials
The bidder must indicate in detail the type of plant and material he intends to supply and
indicate the manufacturers are proposed for carrying out the item of the works indicated.
The bidder must provide catalogues and/or brochures, and any other descriptive literatures, for the
respective item of equipment and materials as supporting documents, indicating in detail the for
the items. If catalogues and/or brochures show several types of products, the offered one needs to
be marked with a red mark. If no catalogue or brochure is available, a copy of drawing and/or
technical data will be acceptable.
If catalogues, brochures, or any other documents written in English are not available, Bidder may
submit non-English version documents, provided that translation into English on relevant parts
will be attached thereto.
Data Sheet A: Summary of Proposed Major Equipment and Materials (Mandatory)

Item
No.

*1)

*2)

Specification
Name
of
Origin
of Proposed Name
of
Equipment/
Country of
Equipment/
Manufacturer
Materials
Product *1)
Materials

Compliance
with
Specification
given
in
Bidding
Documents *2)

Page No.
of
Proposal
where
details
are found

Origin Country is the country where the product will be manufactured and shipped to
the final destination; or for assembled equipment or system, the country where
fabrication/final assembling will be done and shipped to the final destination.
Put “Yes” if it complies with the Specifications given in the Bidding Documents , and
put “No” if it is deviated from the Specifications. If “No”, describe the point of
deviation.
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Data Sheet B: Summary of Proposed Major Equipment and Materials
The bidder must fill out one form for each of the proposed major equipment and material.
The bidder must provide pamphlet, catalogues and drawings accompanied with the bid, their
reference should be quoted in the Schedule of Particulars.
Copies of the technical literature with regards to pipes, specials and fittings shall be submitted to
establish conformity with ISO or other Standards along with ISO 9001 Quality Assurance
Certification, together with the offer.
Copies of the equivalent or updated standards, which the bidder has used in addition to those
specified in the bid document shall be marked and submitted with the offer.
Item No. 1 DI Pipes and Fittings

Item No.:
Item No. and Name of Product indicated in Data Sheet A

Name:

Manufacturer


Name of Company



Registered Country of Company



ISO 9001:2008 Quality Management System Certificate provided to the factory/factories
Pipes
Fittings



Location
of
Factory
actually
manufacturing/fabricating/assembling
the
product

City/Province
Country

Specification Data of Proposed Equipment
Items

Specification Data

Standard to which pipe and fittings conform
Pipe
Fittings
Certificate for Conformity to standard for pipe and fittings to the factory/factories
Pipe
Fittings
Class of pipe and fittings
S/S pipe
Pipes with integrally cast flanges
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Pipe with factory welded flanges
Tees
Bend and Other Fittings
Standard to which flanges conform
Whether flanges integrally casted or screwed and
welded
Type of external coating and grade
Standard to which external coating conforms
Type of internal coating/lining and standard
Make of gasket, Joint rings and Lubricant and date of manufacture
Gaskets
Joint rings
Lubricant
Standard to which nuts and bolts conform,
washers and the material
Standard to which polyethylene sleeving conform
and colour
Standard to which internal restraint joints conform
Port of shipment
Kind of Packing and Protection in Transit
Time of Delivery
Reference of the catalogues, technical literature,
drawing provided with the Bid
Name and Address of the Manufacturer’s agent
(please do not provide contact details of the
Supplier`s agent by Manufacturer`s only).
Deviations from specifications (if any)
Item No. 2 HDPE Pipes and Fittings (incl. Service Connection Material & Domestic Water
Meters)
Item No.:
Item No. and Name of Product indicated in Data Sheet A

Name:

Manufacturer


Name of Company



Registered Country of Company
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ISO 9001:2008 Quality Management System Certificate provided to the factory/factories
Pipes
Fittings



Location of Factory actually
manufacturing/fabricating/assembling the
product

City/Province
Country

Specification Data of Proposed Equipment
Items

Specification Data

Standard to which HDPE pipe and fittings conform
HDPE Pipe
EF Fittings (bend, cap, coupler, reducer,
equal tee)
IMPORTANT: All HDPE pipes installed under
HDD method shall be manufactured as detectable
underground PE piping systems (Dura-Trac™
or similar system). Please precise type of copper
wire of duct proposed.
Certificate for Conformity to standard for HDPE pipe and fittings to the factory/factories
HDPE Pipe
EF Fittings
Standard to which HDPE pipes and fittings conform:
HDPE Pipes
EF Fittings
Standard to which fittings for house connection conform
EF tapping tee DN 15-20-25
with
stainless
steel
cutter incorporated
(PRESTO type or similar) – no saddle and
brass ferrule allowed. EF tapping tee shall
be suitable for installation on HDPE pipes
OD 315 to OD 75
Transition coupling
Compression elbow DN 15-20-25
Standard to which domestic water meter conform
Volumetric water meters DN 15-20-25
Fitting assembly: Globe Valve, Non
return valve, stop cock)
GI pipe & fittings DN 15-20-25 incl.
nipples and elbows
Characteristics of HDPE compound as granules
Procurement of Works
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Compound density
Carbon black content (black compound %
by mass)
Carbon black content (black compound
specifies the grade range)
Mechanical Characteristics
Hydrostatic strength at 20°C
For pipes
For compression fittings
Hydrostatic strength at 80°C
For pipes
For compression fittings
Port of shipment
Kind of Packing and Protection in Transit
Time of Delivery
Reference of the catalogues, technical literature,
drawing provided with the Bid
Name and Address of the Manufacturer’s agent
(please do not provide contact details of the
Supplier`s agent by Manufacturer`s only).
Deviations from specifications (if any)
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Item No. 3 Gate Valves (GV) / Sluice Valves (SV)
Item No.:
Item No. and Name of Product indicated in Data Sheet A

Name:

Manufacturer


Name of Company



Registered Country of Company



ISO 9001:2008 Quality Management System
Certificate provided to the factory/factories



Location
of
Factory
actually
manufacturing/fabricating/assembling
the
product

City/Province
Country

Specification Data of Proposed Equipment
Items

Specification Data

Standard to which valves conform
Certificate for Conformity to standard for valves
to the factory/factories
Length between flanges (mm)
End flanges
Pressure rating
Standard
Dimensions (mm)
Bolt circle dia (mm)
Standard to which nuts and bolts conform,
washers and the material
Material
Body
Spindle
Metal faces and seal
Nuts and bolts and washers
Internal protection
External protective finish
Weight of the valve (kg)
Port of shipment
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Kind of Packing and Protection in Transit
Time of Delivery
Reference of the catalogues, technical literature,
drawing provided with the Bid
Operating System: All valves in chambers shall be
operated by manual and motorized actuator. The
manual actuators shall be easily can be replaced
by motorized actuator. The motorized actuator
shall also be supplied with the valve which shall
be suitable for operating to Nepal power supply
conditions. Instruction and maintenance manuals
for valves and actuators shall be provided.

Specification data of manual actuator (to
be supplied and installed with the valve)

Specification data of motorised actuator
(to be supplied and provided as surplus
items):

Deviations from specifications (if any)
Item No. 4 Butterfly Valves (BF) & Actuators
Item No.:
Item No. and Name of Product indicated in Data Sheet A

Name:

Manufacturer


Name of Company



Registered Country of Company



ISO 9001:2008 Quality Management System
Certificate provided to the factory/factories



Location
of
Factory
actually
manufacturing/fabricating/assembling
the
product

City/Province
Country

Specification Data of Proposed Equipment
Items

Specification Data

Standard to which valves conform
Certificate for Conformity to standard for valves
to the factory/factories
Face to face dimensions of the valves
End flanges
Pressure rating
Standard
Dimensions (mm)
Bolt circle dia (mm)
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Standard to which nuts and bolts conform,
washers and the material
Material and Standard
Valve Body
Valve disc
Valve seat
Shaft
Shaft seals
Nuts and bolts and washers
Valve body: whether rubbed lined? If so, material
Standards to which gaskets conform
Certificate for Conformity to standard for gaskets
Internal protection
External protective finish
Weight of the valve (kg)
Type of operating gear for the valve
Operating method of the valve (manual and
motorised mode are applicable)
Type of gearing arrangement
Gear ratio of gearing
Unbalanced head (bars)
Seat test pressure (bars)
Body test pressure (bars)
Port of shipment
Kind of Packing and Protection in Transit
Time of Delivery
Reference of the catalogues, technical literature,
drawing provided with the Bid
Operating System: All valves in chambers shall be
operated by manual and motorized actuator. The
manual actuators shall be easily can be replaced
by motorized actuator. The motorized actuator
shall also be supplied with the valve which shall
be suitable for operating to Nepal power supply
conditions. Instruction and maintenance manuals
for valves and actuators shall be provided.

Procurement of Works
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Deviations from specifications (if any)
Item No. 5 Air Valves (AV)
Item No.:
Item No. and Name of Product indicated in Data Sheet A

Name:

Manufacturer


Name of Company



Registered Country of Company



ISO 9001:2008 Quality Management System
Certificate provided to the factory/factories



Location
of
Factory
actually
manufacturing/fabricating/assembling
the
product

City/Province
Country

Specification Data of Proposed Equipment
Items

Specification Data

Standard to which air valves conform
Certificate for Conformity to standard for air
valves to the factory/factories
Flanges
Pressure rating
Standard
Dimensions (mm)
Bolt circle dia (mm)
Standard to which nuts and bolts conform,
washers and the material

Orifice Dia ...................... (mm)

Minimum air outflow at 0.5 bar
differential
pressure .................................... (m3/min)
Minimum air outflow at 0.2 bar
differential
pressure .................................... (m3/min)

Make of material of ball (stainless steel /plastic)
Seat test pressure (bars)
Body test pressure (bars)
Internal protective finish
External protective finish
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Weight of the valve (kg)
Type of operating gear for the valve
Operating method of the valve (Hand wheel/Tkey)
Type of gearing arrangement
Gear ratio of gearing
Unbalanced head (bars)
Seat test pressure (bars)
Body test pressure (bars)
Port of shipment
Kind of Packing and Protection in Transit
Time of Delivery
Reference of the catalogues, technical literature,
drawing provided with the Bid
Deviations from specifications (if any)
Item No. 6 Pressure Reducing Valve (PRV)
Item No.:
Item No. and Name of Product indicated in Data Sheet A

Name:

Manufacturer


Name of Company



Registered Country of Company



ISO 9001:2008 Quality Management System
Certificate provided to the factory/factories



Location
of
Factory
actually
manufacturing/fabricating/assembling
the
product

City/Province
Country

Specification Data of Proposed Equipment
Items

Specification Data

Standard to which valves conform
Certificate for Conformity to standard for valves
to the factory/factories
Face to face dimensions of the valves
End flanges
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Pressure rating
Standard
Dimensions (mm)
Bolt circle dia (mm)
Standard to which nuts and bolts conform,
washers and the material
Material and Standard
Valve Body
Valve stem
Valve seat
Seal disc
Nuts and bolts and washers
Standards to which synthetic rubber diaphragm
conform
Certificate for Conformity to standard for
synthetic rubber diaphragm
Internal protection
External protective finish
Weight of the valve (kg)
Type of motorised valve
Operating method of the valve (automatic function
allowed only – no manual mode)
Type of pilot system
Differential pilot type
Adjustable spring setting)
Min./Max flow (each valve)
Min./Max pressure (each valve)
Port of shipment
Kind of Packing and Protection in Transit
Time of Delivery
Reference of the catalogues, technical literature,
drawing provided with the Bid
Deviations from specifications (if any)
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Item No. 7 Mechanical Couplings and Flange Adaptors
Item No.:
Item No. and Name of Product indicated in Data Sheet A

Name:

Manufacturer


Name of Company



Registered Country of Company



ISO 9001:2008 Quality Management System
Certificate provided to the factory/factories



Location
of
Factory
actually
manufacturing/fabricating/assembling
the
product

City/Province
Country

Specification Data of Proposed Equipment
A. Self-anchored or Self restrained large stroke Dismantling Joints (DJ)
Items

Specification Data

Make, Material, hardness range, standard and date of manufacture
Make

material

Hardness
range

Sleeve

N/A

Flange

N/A

Standard

Gaskets
Joint rings
Nuts and bolts
Washers
Type of external material and thickness
Type of internal coating and lining and standard
Joint deflection and longitudinal movement (for
mechanical coupling)
Joint deflection (for restrained coupling)
Port of shipment
Kind of Packing and Protection in Transit
Time of Delivery
Reference of the catalogues, technical literature,
drawing provided with the Bid
Name and Address of the Supplier’s agent
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Deviations from specifications (if any)
B. Very large tolerance (as high as 60 per pipe) DI Mechanical Coupling (MC)
Items

Specification Data

Make, Material, hardness range, standard and date of manufacture
Make

material

Hardness
range

Sleeve

N/A

Flange

N/A

Standard

Gaskets
Joint rings
Nuts and bolts
Washers
Type of external material and thickness
Type of internal coating and lining and standard
Joint deflection and longitudinal movement (for
stepped coupling)
C. Flange Adaptors to connect DI/DI pipe fittings and DI/HDPE pipes/fittings
Items

Specification Data

Make, Material, hardness range, standard and date of manufacture
Make

material

Hardness
range

Sleeve

N/A

Flange

N/A

Standard

Gaskets
Joint rings
Nuts and bolts
Washers
Type of external material and thickness
Type of internal coating and lining and standard
Joint deflection and longitudinal movement (for
flange adaptor)
Joint deflection (for restrained flange adaptor)
Port of shipment
Kind of Packing and Protection in Transit
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Time of Delivery
Reference of the catalogues, technical literature,
drawing provided with the Bid
Name and Address of the Supplier’s agent
Deviations from specifications (if any)
Port of shipment
Kind of Packing and Protection in Transit
Time of Delivery
Reference of the catalogues, technical literature,
drawing provided with the Bid
Deviations from specifications (if any)
Item No. 8 Electromagnetic Flow-Meters (incl. in-line Basket Strainers before Meters)
Item No.:
Item No. and Name of Product indicated in Data Sheet A

Name:

Manufacturer


Name of Company



Registered Country of Company



ISO 9001:2008 Quality Management System
Certificate provided to the factory/factories



Location
of
Factory
actually
manufacturing/fabricating/assembling
the
product

City/Province
Country

Specification Data of Proposed Equipment
Items

Specification Data

Standard to which meters conform
Certificate for Conformity to standard for meters
to the factory/factories
Standard to which meters performance conform
Flow velocities range
Measurement Accuracy
Working pressure
Certificate for Conformity to standard for working
pressure (16 bar) and tests results (16 bar and 25
bar)
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Standard to which nuts and bolts conform,
washers and the material
Material and Standard
Meter Body
Sensor Lining
Signal converters
Nuts and bolts and washers
IP rating of sensor and signal converter
Type of meter power supply
Type of Internal protection and material
Standard and certificate for conformity for
One flanged strainer to be supplied for
working pressure (16 bars) and test results from
each bulk meter.
inline flanged basket strainer
Port of shipment
Kind of Packing and Protection in Transit
Time of Delivery
Reference of the catalogues, technical literature,
drawing provided with the Bid
Deviations from specifications (if any)

Item No. 9 Fire Hydrants
Item No.:
Item No. and Name of Product indicated in Data Sheet A

Name:

Manufacturer


Name of Company



Registered Country of Company



ISO 9001:2008 Quality Management System
Certificate provided to the factory/factories



Location
of
Factory
actually
manufacturing/fabricating/assembling
the
product

City/Province
Country

Specification Data of Proposed Equipment
Items

Specification Data

Standard to which fire hydrants conform
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Certificate for Conformity to standard for fire
hydrants to the factory/factories
Inlet flanges
Pressure rating
Standard
Dimensions (mm)
Bolt circle dia (mm)
Buried length of hydrant (m)
Number of outlet nozzles, nominal diameter and standard
No. of outlet nozzles
Nominal diameter (mm)
Standard
Material and Standard
Hydrant Body
Valve seat
Hydrant Spindle
Nuts and bolts and washers
Weight of the hydrant (kg)
Body test pressure (bars)
Valve and seat test pressure (bars)
Internal protective finish
External protective finish
Direction of closing of the hydrant valve
Material, hardness range and standard
Gaskets
Nuts and bolts
Colour of the finish paint
Port of shipment
Kind of Packing and Protection in Transit
Time of Delivery
Reference of the catalogues, technical literature,
drawing provided with the Bid
Procurement of Works
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Name and Address of the Manufacturer’s agent
Deviations from specifications (if any)
Item No. 10 Miscellaneous Equipment - Pipelines
Manufacturer:
Flat valve (for each wash-out deliver pipe)

Standard (BS 2789)
Brand:
Manufacturer:

Polyethylene Sleeving

Standard (ISO 8080):
Brand:
Manufacturer:

Indicator Plates and Letters for Marker Posts

Standard (DIN 4067 or equivalent)
Brand:
Manufacturer:

Internal Restraint Joint (for Ductile Iron Pipes, if
applicable)

Standard (ISO 2531):
Brand:
Manufacturer.:

Manhole Cover (Valve Chambers)

Standard (NS 104/2042)
Brand:

Item No. 11 Mechanical Equipment for Pump Station
Item No.:
Item No. and Name of Product indicated in Data Sheet A

Name:

Manufacturer (centrifugal pump manufacture)


Name of Company



Registered Country of Company



ISO 9001:2008 Quality Management System
Certificate provided to the factory/factories



Location
of
Factory
actually
manufacturing/fabricating/assembling
the
product

City/Province
Country

Specification Data of Proposed Equipment
Items

Specification Data

Standard to which pump conform
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Certificate for Conformity to standard for pump to
the factory/factories
Single stage centrifugal pump motor set
Design standard
Nominal flow (min. 5.33 m3/min)
Total Head (min. 42 m head)
NPSH required (m)
Nominal speed (t/min)
Efficiency rated/optimum (%)
Flexible shaft coupling type/standard
Gearbox type/standard
Flange type/dimension
Pump details
Case split (type/standard)
Type/number of stages
Impeller dia. Min./Max. (mm)
Radial bearing (type/service life)
Motor details
Transmitted Power (KW)
Pump motor nominal power (KW)
Motor insulation class/Casing type
Interconnecting Pipes & fittings
Stainless steel pipe (type/standard)
Suction strainer (type/standard)
Check-valve (type/standard)
Dismantling piece (type/standard)
Sluice gate valve (type/standard_
Motorised butterfly valve (type/standard)
Surge pressure vessel (type/standard)
Vibration isolator
Port of shipment
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Kind of Packing and Protection in Transit
Time of Delivery
Reference of the catalogues, O&M manual,
drawing provided with the Bid
Warranty certificate for at least period of 3 years
(yes/no)
Name and Address of the Manufacturer`s gent
Deviations from specifications (if any)

Item No. 12 Electrical Equipment for Pump Station
Item No.:
Item No. and Name of Product indicated in Data Sheet A

Name:

Manufacturer (transformer manufacturer)


Name of Company



Registered Country of Company



ISO 9001:2008 Quality Management System
Certificate provided to the factory/factories



Location
of
Factory
actually
manufacturing/fabricating/assembling
the
product

City/Province
Country

Specification Data of Proposed Equipment
Items

Specification Data

Standard to which distribution transformer conform
Certificate for Conformity to standard for
distribution transformer to the factory/factories
Distribution transformer set
Design standard (ISO/IEC)
Primary / Secondary voltage (V)
Frequency (Hz)
Insulation Class / Resistance
Dielectric strength (primary to secondary)
Power rating calculation
Transformer circuit protection type
Flange type/dimension
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Diesel engine operated generator
Engine manufacture / brand / model / type
Engine speed (rpm) / output (KW)
Standby Power / Prime Power (KW)
Fuel system (injection pump, consumption
at 25%, 50%, 75% and 100% load)
Cooling system data (method / capacity)
Lubricant system (method/oil pan capacity)
Motor Control Panel (LV Switchgear)
Power rating (KW) / Nominal current (A)
System voltage / Maximum voltage
Bus ratings
bus/bracing)

(cross

bus

/

vertical

Breaker control & voltage
Cables
Conductor type / single core
Conductor type / two core
Conductor type / three core
Conductor type / four core
Port of shipment
Kind of Packing and Protection in Transit
Time of Delivery
Reference of the catalogues, O&M manual,
drawing provided with the Bid
Warranty certificate for at least period of 3 years
(yes/no)
Name and Address of the Manufacturer`s gent
Deviations from specifications (if any)
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Manufacturers of Plant (Major Equipment and Materials)
Provide the following documents on the manufactures of the proposed equipment and/or materials
for each item of those listed under 2.7 “Equipment - Manufacturers of Plant and Materials”. The
manufacturer proposed for these listed equipment and materials is hereinafter referred to as the
“Proposed Equipment/Materials Manufacturer (PEMM)”.
a) Statement on PEMM’s General Information
Provide general information on each PEMM. For the manufacturer who manufactures
and supplies several items of equipment and/or materials, one (1) Data Sheet can be
prepared by combining those items, but clearly indicating the location of factory
manufacturing each item. These Sheets must be signed respectively by the representative
of the relevant manufacturer.
b) PEMM’s Authorization Letter, addressed to the Employer and authorizing the Bidder to
offer the designated equipment/materials (referred to as “Plant”) and committing to supply
it in time those offered by the Bidder for the Works in a form indicated below.
Form of Authorization Letter
Date:
Invitation to Bid No.:
Tender Package No: KUKL/DNI-7B
To: Project Implementation Directorate / Kathmandu Upatyaka Khanepani Limited
WHEREAS
We [name and address of manufacturer] are reputable manufacturer having factories at
[list of places of factories].
THEREFORE, we do hereby:
1. Authorize [name of Bidder] to submit a Bid in response to the Invitation for Bid
indicated above, the purpose of which is to provide the following Plant,
[description of Plant] maufacturered by us, and to subsequently sign the Contract
for the supply of such Plant; and
2. Extend our full guarantee and warranty with respect to the Plant offered in the Bid.
c) Documentary Evidences for Proving PEMM’s Technical Qualification and
Experiences
The supply of equipment and materials manufactured by the manufacturers who have
adequate technical qualification and manufacturing experiences is one of essential
requirements. In this context, the manufacturers are required to demonstrate with
documentary evidences that they have adequate technical qualification and manufacturing
experiences satisfying the minimum experience years in manufacturing the proposed
equipment and/or materials and also experience years in supplying them to outside of the
countries where these equipment and/or materials were manufactured, as indicated in 2.2
of Section III: Evaluation and Qualification Criteria (para. 2.7).
For substantiating their technical qualification and manufacturing experiences, the Bidder
will submit the following documents for the respective manufacturer:
(1)

A copy of certificates of the manufacturer’s registration with ISO 9001 or ISO 9002
as applicable for the company as well as the relevant product(s) that is valid as of
the bid closing date.

(2)

For the above-mentioned equipment and/or materials, documentary evidences for
proving that the manufacturer has been manufacturing the relevant product or
similar product at least for minimum years indicated in 2.2 of Section III:
Evaluation and Qualification Criteria, para. 2.7 (hereinafter referred to as the
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“Minimum Manufacturing Experience Years (MMEY)”, and also that he has
been supplying such products to outside of the country where these products were
manufactured, at least for minimum years indicated therein (hereinafter referred to
as the “Minimum Supply Experience Years (MSEY)”. These documents will
include the followings:
i)

Annual production record of the relevant product during a period of MMEY
(e.g., 10 years for Butterfly Valves, etc.).

iii)

Annual export record of these products indicating annual export quantities by
destination country for a period of MSEY.
A certificate issued by a user who purchased or used the said product in the
initial year of indicating (a) the name and address of the user, (b) the name
and brief specification of the purchased product, together with a drawing
showing a profile of the product, (c) the name, location and outline of the
facilities in which the product was installed, (d) the year when the product
was purchased or installed, and (e) a copy of original supply/purchase
contract document or purchase order.
A certificate issued by a user outside of the manufacturer’s home country
who purchased or used the said product in the initial year of MSEY
indicating (a) the name and address of the user, (b) the name and brief
specification of the product, together with a drawing showing a profile of the
product, (c) the name, location and outline of the facilities in which the
product was installed, (d) the year when the product was purchased or
installed, and (e) a copy of original supply/purchase contract document or
purchase order.

iv)

v)

All of the above documents must be in English. If the English version documents are
not available, the non-English version documents will be accepted, provided that
translation into English of those documents is attached thereto.
(Note)
In case where the product is manufactured by a subsidiary company of the original
manufacturer holding 50% or more of the equity share, such a subsidiary company is
deemed as a manufacturing division of the original manufacturer if the product is
manufactured based on patent, technical know-how and/or technology of the original
manufacturer. In such a case, the subsidiary manufacturer may be considered to
have adequate experiences in manufacturing and supplying to countries outside of its
manufacturing country even if its experience is less than the required years, as far as
the parent company (original manufacturer) has adequate MMEY and MSEY,
provided that the Bidder shall prove the experiences of the original manufacturer and
the relevant subsidiary company with the following information and documentary
evidences:
(1)

(2)
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i)

Financial and general information of the Subsidiary Company filled
in Data Sheet C
ii) A copy of any document evidencing that the subsidiary company
manufactures the relevant products based on the patent, technical
know-how and/or technologies owned by the original manufacturer
(parent company)
iii) Annual production and export records (indicating export quantities
by destination country) of the relevant products from the initial year
of the production until up-to-the date.
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Data Sheet C: Manufacturer’s General Information
(Name of Product:

)

1. FINANCIAL AND GENERAL DATA
Name of firm:
Head office address:
Telephone No.:

Contact Person:

Fax No.:

E-mail address:

Place of incorporation/ registration:

Year of incorporation/ registration:

Location of factory actually
manufacturing/assembling/fabricating the
product

City/Province
Country

Port of Shipment:
Annual report of the manufacturer shall be attached for last 3 years.
Annual turnover of manufacturer
Annual turnover for export of
Year
(US $ Equivalent)
Manufacturer (US $ Equivalent)

2. REGISTRATION WITH ISO 9001/9002
Enter below the name of products and year registered with ISO 9001/9002 accreditation
Product

Certificate No.

Date of First
Certification

Expiry Date

Accrediting Local Agent
Attach a copy of the ISO 9001/9002 registration certificate, as required in the Data Sheet C.

3.

LIST OF USER’S CERTIFICATE OR OTHER DOCUMENTARY EVIDECE
FOR EACH ITEM OF EQUIPMENT/MATERIALS LISTED IN # 2.7 MAJOR
EQUIPMENT AND MATERIALS.

Prepare a list of the information of end-user’s certificate or documentary evidence submitted for
each item of equipment and materials in accordance with the requirement indicated in the
following form to be filled in for each item:

Serial No. and Name of equipment/Material;
Title of End-user Certificate/Documentary evidence:

Procurement of Works

Date of Supply

KUKL/DNI - 7B

Section 3 – Evaluation and Qualification Criteria

Size and quantity of equipment:

63

Supplied value (US $ Equivalent):

Project name:
Name of end user with Name of contact person (must be able to speak and write in English):

Telephone number, fax number and e-mail address of end user’s contact person:
Serial No. and Name of equipment/Material;
Title of End-user Certificate/Documentary evidence:

Date of Supply

Size and quantity of equipment:

Supplied value (US $ Equivalent):

Project name:
Name of end user with Name of contact person (must be able to speak and write in English):

Telephone number, fax number and e-mail address of end user’s contact person:
1)

Add the above form as required.

Attach the end-user’s certificate or other documentary evidence issued by the end-user for each of
one similar Contract completed as specified in the Data Sheet C.
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Section 4 - Bidding Forms
This Section contains the forms which are to be completed by the Bidder and submitted as part of his
Bid.

Table of Forms

Letter of Technical Bid ............................................................................................................. 66
Letter of Price Bid..................................................................................................................... 68
Bill of Quantities ....................................................................................................................... 69
Tables of Adjustment Data ........................................................................................................ 70
(Please Refer to Price Bid)Bid Security ..................................................................................... 70
Technical Proposal Format ....................................................................................................... 72
1. Personnel ............................................................................................................................... 73
Form PER – 1: Proposed Personnel .......................................................................................... 73
Form PER – 2: Resume of Proposed Personnel ........................................................................ 74
2.Equipment .............................................................................................................................. 75
3. Site Organization ................................................................................................................... 76
4. Method Statement .................................................................................................................. 76
5. Mobilization Schedule ............................................................................................................ 77
6. Programme of Works / Construction Schedule ....................................................................... 78
7.

Schedule of Subcontractors................................................................................................. 78

Bidder’s Qualification ............................................................................................................... 80
Form ELI – 1: Bidder’s Information Sheet ................................................................................. 81
Form ELI - 2: JV Information Sheet .......................................................................................... 82
Form LIT - 1: Pending Litigation ............................................................................................... 83
Form FIN - 1: Financial Situation .............................................................................................. 84
Form FIN - 2: Average Annual Construction Turnover .............................................................. 85
Form FIN - 3: Bid Capacity ........................................................................................................... 86
Form EXP – 1: General Construction Experience ...................................................................... 88
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Form EXP – 2 (a): Specific Construction Experience ................................................................. 89
Form EXP – 2 (b): Specific Construction Experience in Key Activities ....................................... 90
Specifications ............................................................................................................................ 95
Drawings .................................................................................................................................. 96
Supplementary Information ...................................................................................................... 97
Letter of Intent ....................................................................................................................... 129
Letter of Acceptance ............................................................................................................... 130
Contract Agreement ............................................................................................................... 131
Performance Security ............................................................................................................. 133
Advance Payment Security...................................................................................................... 134
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Letter of Technical Bid
The Bidder must accomplish the Letter of Bid in its letterhead clearly showing the Bidder’s complete

Date: ..................................
Bidding No.: ..................................
Invitation for Bid No.: ..................................

To:.......................................................................................................................................................

We, the undersigned, declare that:

2

(a)

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

(b)

We offer to execute in conformity with the Bidding Documents the following Works:
Distribution Network Improvement Works (Package 5)

(c)

Our bid shall be valid for a period of 120 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;

(d)

If our bid is accepted, we commit to obtain a performance security in accordance with the Bidding
Document;

(e)

Our firm, including any subcontractors or suppliers for any part of the Contract, have nationalities
from eligible countries or any 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]; and meet the requirements of ITB 3.7, & 3.8 ,

(f)

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;

(g)

We are not participating, as a Bidder or as a subcontractor, 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;

(h)

Our firm, its affiliates or subsidiaries, including any Subcontractors or Suppliers for any part of the
contract, has not been declared ineligible by the law of Nepal or official regulations or by
Development Partner (if applicable) or by an act of compliance with a decision of the United Nations
Security Council;

(i)

We are not a government owned entity / We are a government owned entity but meet the
requirements of ITB 4.5;2

(j)

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;

Use one of the two options as appropriate.
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Commissions or gratuities, if any, paid or to be paid by us to agents relating to this bid, and to
contract execution if we are awarded the contract, are listed below:
Name and address of agents

Amount and
currency

Purpose of commission or
gratuity

1.
2.
[if none, state “none”]

(l)

(m)

(n)

(o)

(p)

We declare that, we including any subcontractors or suppliers for any part of the contract do not have
any conflict of interest in the proposed procurement proceedings and we have not been blacklisted as per
ITB 3.4 and punished for an offense relating to the concerned profession or business.
We agree to permit the Employer/DP 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 the
Employer.
If our Bid is accepted, we commit to mobilizing key equipment and personnel in accordance with the
requirements set forth in Section 3 (Evaluation and Qualification Criteria) and our technical
proposal, or as otherwise agreed with the Employer.
We declare that we are solely responsible for the authenticity of the documents submitted by us. The
document and information submitted by us are true and correct. If any document/information given is
found to be concealed at a later date, we shall accept any legal actions by the Employer.
We are committed to submit the Letter of Commitment for Bank’s Undertaking for Line of Credit of
……………..Millions at the time of contract agreement, if the bid is awarded to us.

Name ..................................................................................................................................................
In the capacity of ...............................................................................................................................
Signed ................................................................................................................................................
Duly authorized to sign the Bid for and on behalf of .........................................................................
Date ....................................................................................................................................................
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Letter of Price Bid
(Please Refer to Price Bid)
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Bill of Quantities
(Please Refer to Price Bid)
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Tables of Adjustment Data
(Please Refer to Price Bid)
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Bid Security
Bank Guarantee
Bank’s Name, and Address of Issuing Branch or Office
(On Letter head of the Commercial bank or any Financial Institution eligible to issue Bank Guarantee as per prevailing
Law)
Beneficiary: .............................. name and address of Employer ……………………………………….
Date: ……………………………………………………………………………………………………...
Bid Security No.: ..........................................................................................................................................
We have been informed that . …………. .[insert name of the Bidder] (hereinafter called “the Bidder”)
intends to submit its bid (hereinafter called “the Bid”) to you 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 amount of . . ………...amount in figures ………………………. (.
…………..
.amount in words ……………….) 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 or modifies its Bid during the period of bid validity specified by the Bidder in the Form of Bid; or
(b) does not accept the correction of errors in accordance with the Instructions to Bidders
(hereinafter “the ITB”); or
(c) 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.
(d) is involved in fraud and corruption in accordance with the ITB
This guarantee will remain in force up to and including the date ………number…………days after the deadline for
submission of Bids as such deadline is stated in the instructions to Bidders or as it may be extended by the Employer,
notice of which extension(s) to the Bank is hereby waived. Any demand in respect of this guarantee should reach the
Bank not letter than the above date.
This Bank guarantee shall not be withdrawn or released merely upon return of the original guarantee by the Bidder
unless notified by you for the release of the guarantee.
This guarantee is subject to the Uniform Rules for Demand Guarantees, ICC Publication No. 758.
. . .Bank’s seal and authorized signature(s) . . .

Note:
The bid security of ………..……………. has been counter guaranteed by the Bank ……..………... ...…… on
…………... .................................................. ...……..………. (Applicable for Bid Security of Foreign Banks).
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Technical Proposal Format
1.

Personnel

2.

Equipment

3.

Site Organization

4.

Method Statement

5.

Mobilization Schedule

6.

Construction Schedule

7.

Schedule of Sub Contractors

8.

Others
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1. Personnel
Form PER – 1: Proposed Personnel
Bidders should provide the names of suitably qualified personnel to meet the specified requirements for each of
the positions listed in Section 3 (Evaluation and Qualification Criteria). The data on their experience should be
supplied using the Form below for each candidate.

No.

Name

Position*

Academic
Qualification

Total Work
Experience
[Years]

Experience in
Similar Works
[years]

1.
2.
3.
4.
5.

*As listed in Section 3 (Evaluation and Qualification Criteria).
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Form PER – 2: Resume of Proposed Personnel
The Bidder shall provide all the information requested below. Fields with asterisk (*) shall be used for
evaluation.

Position*
Personal Information

Name

Date of Birth

Professional qualifications
Present employment

Name of employer
Address of employer
Telephone

Contact (manager/personnel officer)

Fax

E-mail

Job title

Years with present employer

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

To*

Procurement of Works
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2.Equipment
Equipment – Machineries:
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 III (Evaluation and Qualification Criteria). A separate Form shall be prepared
for each item of equipment listed, or for alternative equipment proposed by the Bidder. The Bidder shall provide all
the information requested below, to the extent possible. Fields with asterisk (*) shall be used for evaluation.
For the equipment under Bidder's ownership
Total Nos. of
Equipment Type and
Equipment under
No.
Characteristics
Bidder's Ownership

No. of Equipment
engaged/proposed for
ongoing/committed contracts

Nos. of Equipment
proposed for this
contract

1.
2.
3.
4.
5.

(i)

No.

For the Equipment to be leased/hired
Equipment Type
Characteristics

and

Total Nos. of Equipment under
the ownership of lease/hire
provider

No.
of
Equipment
engaged/committed
for
other works

Nos.
of
proposed
leased/hired
contract

1.
2.
3.
4.
5.

Type of Equipment*
Equipment Information

Current Status

Name of manufacturer

Model and power rating

Capacity*

Year of manufacture

Current location
Details of current commitments

Source

Indicate source of the equipment
 Owned  Rented  Leased  Specially manufactured

The following information shall be provided only for equipment not owned by the Bidder.
Owner

Name of owner
Address of owner
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Telephone

Contact name and title

Fax

email

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

Equipment – Plants and Materials (for Permanent Works)
The Bidder shall provide adequate information to demonstrate clearly that it has the capability to meet the requirements
for the key plant and material listed in Section III (Evaluation and Qualification Criteria), para. 2.7 Equipment Manufacturers of Plant and Materials. A separate Form shall be prepared for each item of equipment listed, or for
alternative equipment proposed by the Bidder (for Ductile Pipes, valve systems, special fittings such as dismantling
joints and mechancial couplings, hydrants, bulk flow meters, and miscellaneous equipment (pipe sleeves, etc.). The
Bidder shall provide all the information requested below, to the extent possible, incl. manufacturers’ authorization
certificates.

3. Site Organization
The Bidder shall show here in an Organogram format the organization of his site personnel
showing clearly designated duties and responsibilities and the chain of command throughout the
structure. Included in the chart shall be the names of respective personnel.
In particular Bidder shall provide the Bidder’s statement describing the organizational structure and
details of following key activities
Activities
1. Overall project management and quality control of the Works
2. Engineering works as required for executing the civil, and piping works and electro-mechanical
works
3. Civil works; in particular (a) Pipe laying in trenches (open cut excavation) and HDD method”, (b)
concrete works and c) any other related works
4. Procurement of equipment and materials, and quality and delivery control of procured equipment
and materials
5. Shipment and logistic arrangements for the delivery of equipment and materials
6. Installation, testing and commissioning of the works.
In case of a single entity, indicate divisions and/or departments in the company’s organization that
are responsible for the above-mentioned sections and activities.
In case of JV, indicate the role and responsibility of each partner and responsible divisions and/or
departments in the company organization of each partner that are responsible for the abovementioned activities.
If a specialist subcontractor(s) is/are employed for specific activities, indicate the activities to be
carried out by him/them and also his/their role and responsibility in the overall organizational
structure.
The Bidder is required to indicate local subcontractor(s) to be employed for the Works,
including specific activities to be carried out by him/them, his/their role and responsibility, and the
Bidder’s organization for supervising the employed local contractor(s).
4. Method Statement

Brief description of approach and methodology for executing the overall works, and scope of
works, the Bidder’s understandings on nature and characteristics of the Works identified through
pre-investigation of the site conditions, and specific aspects/issues to which the Bidder will pay
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particular attention in executing the works. The methods shall be submitted as per the
Specifications/Employer`s Requirements. More specifically the Method Statement shall include:
Specific work methods, including descriptions and supporting data and charts on the following
activities:
1.

Construction methods and sequencing of each major item of work, including, but not
limited to:
a. Pre-construction activities including, but not limited to, site surveys and
investigations; measurements and setting-out of right-of-way; and application for
obtaining permits from relevant authorities and utility companies;
b. Field engineering (where required) to adjust the tender drawings to construction
drawings based on the result of a) above; and
c. Specific work methods and plans for the execution of civil works; in particular
regarding the following activities:
i)
Excavation, pipe laying, backfilling, compaction, temporary reinstatement,
dewatering, slope protection and trench shoring, and other works.
ii) Method employed for HDD works.
iii) Concrete works including arrangements for ensuring supply of quality
concrete to meet requirements specified in the Specifications and the work
schedule.
iv) Documentation of technical documents and as-build drawings and GIS
documentation to be submitted for the Engineer’s review and approval.
v) Staffing and equipment employed.
d. Inspection and tests of major equipment and materials
e.

Delivery to the site and temporary storage at the site of major equipment and
materials.

f.

Installation of equipment.

g.

Testing of the completed works. including hydrostatic and leakage testing of
completed pipelines. Method for supply of potable water for testing and method
statement for pipe flushing and disinfection incl. supply of potable water and
discharge of water.

h.

Commissioning of the works upon completion of testing: this includes the method
proposed for trail run during a period of 3 months, incl. attendance and repair /
maintenance of the pipelines & facilities, leakage surveillance and periodic water
quality testing control at the key injection nodes of connecting BDS lines.
Arrangements for supply of bulk water from KUKL to conduct the 3-months trial
run shall be part of the method.

2.

Contingency plan for solving any problems which may occur during the construction
works.

3.

Work plans for shut-down of water supply which may be required for the execution of
the Works.

4.

Time-frame for each of the above operations

5. Mobilization Schedule

The Bidder shall provide here a general description of the arrangements and methods which he
proposes to adopt for the execution of the Works which shall include but not be limited to:i)

Mobilization period including periods required for establishing the Contractor’s offices,
workshops etc. and the facilities required for the Engineer and his staff.
ii) Sources of Contractor’s equipment and mobilization periods for items of plant/materials.
iii) Arrangements for the employment of a local subcontractor(s).
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6. Programme of Works / Construction Schedule

Overview of the Proposed Programme of works / Construction Schedule :
The Bidder shall provide here his proposed programme for construction of the Works within the
Time for Completion. The programme shall be presented in the form of a bar chart showing main
construction activities with Milestones. An indicative implementation schedule is proposed in
section 1.1.10 of the Employer`s Requirement.
The Bidder shall provide details of the proposed programme of works / Construction Schedule for each
of major activities including the followings:
a.

CPM Diagram (Critical Path method) showing sequence of construction and completion
with dates for each activity measured in calendar days including;
i)

Interface activities requiring support of the Employer, and

ii)

Giving adequate time allowance for Contractor’s submittals and Engineer’s review
as specified in the Technical Specifications.

iii) Indicate the critical path for the works;

7.

b.

S-curve graph showing progressively cumulated financial value and physical progress
(estimated) of permanent works done from the commencement through completion of
the works, excluding preliminaries, provisional sums and contingencies for the financial
value estimate

c.

Delivery schedule of equipment (plant and materials) to be incorporated into the
permanent works, showing the expected delivery time; and

d.

Graph related to the bar chart showing the build-up of proposed site staff and
management organization including;
i)

Numbers of the Contractor’s supervisors and labours; and

ii)

Numbers of supervisors and labours provided by subcontractors.

Schedule of Subcontractors

The bidder shall enter in the following table a list of the sections and appropriate value of the work
for which he proposes to use subcontractors, together with the names and addresses of the proposed
subcontractors. The bidder shall also enter a statement of similar works previously executed by the
proposed subcontractors, including description, location and value of work, year completed, and
name and address of the employer/engineer.
Item
Nos.

Description of work

Approximate value
(US$ or equivalent)

Name and address
of Subcontractor

Statement of similar works
executed

Note :
Bidder’s proposed sub-contractor for key activities will be evaluated in the same category as they
were proposed as per criteria set in section 3 above. If the subcontractor does not meet the criteria, they will
not be considered for the evaluation as well as for the execution of the contract.
Notwithstanding such information the bidder, if awarded the Contract, shall remain entirely and solely
responsible for the satisfactory completion of the Works.
List of Similar Works executed and/or completed by each sub-contractor during the last five (5) years
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Location of
Project
(City or
Province,
Country)

Description of
Similar Works
Executed and/or
Completed
during Last 5 Years

Years of
Works
from
Commenceme
nt through
Completion

Name and Address of
Employer

KUKL/DNI - 7B

Section 4 – Bidding Forms

80

Bidder’s 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.
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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
constitution

country

of

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.

1. In case of single entity, articles of incorporation or constitution of the legal entity named above, in accordance with
ITB 4.1 and 4.2.
2. Authorization to represent the firm or JV named in above, in accordance with ITB 20.2.
3. In case of JV, letter of intent to form JV or JV agreement, in accordance with ITB 4.1.
4. In case of a government-owned entity, any additional documents not covered under 1 above required to comply
with ITB 4.5.
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Form ELI - 2: JV Information Sheet
Each member of a JV 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.
1.

Articles of incorporation or constitution of the legal entity named above, in accordance with ITB 4.1 and 4.2.

2.

Authorization to represent the firm named above, in accordance with ITB 20.2.

3.

In the case of government-owned entity, documents establishing legal and financial autonomy and compliance with
commercial law, in accordance with ITB 4.5.
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Form LIT - 1: Pending Litigation
Each Bidder or member of a JV must fill in this form
Pending Litigation



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



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

Year

Procurement of Works

Matter in Dispute

Value of
Pending Claim
in US$
Equivalent

Value of
Pending Claim
as a Percentage
of Net Worth

KUKL/DNI - 7B

Section 4 – Bidding Forms

84

Form FIN - 1: Financial Situation

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

Financial Data for Previous 5 Years [in NRs or Equivalent US$]

Year 1

Year2

Year3

Year4

Year5

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

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


All such documents reflect the financial situation of the Applicant 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).

Note: Attested Financial reports, including balance sheets, profit and loss statements and auditors reports
for the last 5 years should be attached.
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Form FIN - 2: Average Annual Construction Turnover
Each Bidder or member of a JV must fill in this form
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 in NRs or in US Dollars in case of
foreign bidders at the rate of exchange at the end of the period reported.
Annual Turnover Data for the Last 10 Years (Construction only)
Year

Amount

Exchange

US$

Currency

Rate

Equivalent

Average Annual Construction Turnover
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Form FIN - 3: Bid Capacity
Each Bidder or member of a JV must fill in this form
Bid Capacity = [(7 x A) – B]

A = Average Annual Turnover of best three years out of last ten fiscal years.
B = Annual Value of the existing commitments and works (ongoing) to be completed, calculated from FIN-4.

SN

Name of Bidder

Pan No.

A, in
Million

B, in
Million

Bid Capacity,
in Million

1
2
3

Total Bid Capacity :

Signature of Bidder
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Form FIN-4: Current Contract Commitments / Works in Progress
Bidders and each partner to a JV should provide information on their 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.
Current Contract Commitments ( For Calculation of B with reference of FIN-3)

No.

Name of
Contract

Name of the
Contractor/s

Employer's
Contact
Address, Tel,
Fax

Contract
Share in %
(a)

Contract
Amount in
Millions
(b)

Contract
Date (yyyymm)
(c)

Initial or Revised
Contract Duration
(months)
(d)

Value of
outstanding
works
[In
Millions, NRS ]#
(e)

Estimated Time in Month to
Complete the outstanding
works
(f) = (c) + (d) – Date of
Invitation of Bid
(f)

1
2
3
4

Signature of Bidder
# The Outstanding Works means Contract Price (excluding Vat) minus Work Evaluated by Employer till the reference date. Bidder shall have to submit the
relevant documentary evidence to substantiate the facts/figures.
Note 1: “B” shall be calculated as : B 



 ( e)  ( a ) 
 ( f )  x12 , If (f) is less than 12, then value of (f) shall be taken as 12.



Note 2: If Initial or Revised Contract Date is run out with respect to Date of Invitation of Bid, the Estimated Time in Month to Complete the outstanding works shall be taken
equal to 12 months.
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Form EXP – 1: General Construction Experience
Each Bidder or member of a JV must fill in this form
General Construction Experience
Starting

Ending

Month

Month

Year

Year

Procurement of Works

Contract Identification and Name
Years

Name and Address of Employer

Role of Bidder

Brief Description of the Works Executed by the Bidder
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Form EXP – 2 (a): Specific Construction Experience
Fill up one (1) form per contract.
Contract of Similar Size and Nature
Contract No . . . . . . of . . . . .

Contract Identification

Award Date

Completion Date

Role in Contract



Total Contract Amount

US$ …………………..

If partner in a JV or
subcontractor, specify
participation of total contract
amount

Percent of Total

Contractor



Management Contractor



Subcontractor

Amount

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

Description of the similarity in accordance with Criteria 2.4.2(a) of Section 3

Note:
The Employer should
insert here contract size,
complexity,
methods,
technology,
or
other
characteristics
as
described in section 5
(Employer's
Requirements)
against
which
the
bidder
demonstrates similarity in
the box on the right-handside.

Procurement of Works

KUKL/DNI - 7B

Section 4 – Bidding Forms

90

Form EXP – 2 (b): 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



Total Contract Amount

US$ …………….

If partner in a JV or
subcontractor, specify
participation of total contract
amount

Percent of Total

Contractor



Management Contractor



Subcontractor

Amount

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

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

Note:
The Employer should
insert here production
rate(s) for the key activity
(activities)
subject
contract against which the
bidder demonstrates in the
box on the right-hand-side
production rates achieved
by him on previous
contracts.
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PART II: REQUIREMENTS
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Section 5 - Works Requirements
This Section contains the Specification, the Drawings, and supplementary information that describe the Works
to be procured.
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Scope of the Contract
Contract No. KUKL/DNI – 7B includes but not limited to the construction of:

 Providing new Distribution Network in the Zones including the DMAs (i.e. Primary,
Secondary & Tertiary pipes)


Horizontal Directional Drilling (HDD) Works



Electricity and electromechanical works (1 no. of pumping station construction)



Repair and maintenance connection of existing pipe lines incl. in DEMO areas



Service connections including new domestic revenue water meters and its associated specials.



New valves, bulk meters, pressure loggers, flow sensors, data loggers etc.



DMA Real Losses determination and DMA Commissioning.



Handing over of commissioned DMA.



Road Reinstatement and associated road infrastructures.



As built drawings and creation GIS data base/platform.



Defect Liability Period.

Summery sheet
SN
A

Particulars of Items
DI pipe

Unit

Quantity

600 mm diameter

m

2,939.00

500 mm diameter

m

910.00

450 mm diameter

m

682.00

400 mm diameter

m

346.50

350 mm diameter

m

2,403.00

300 mm diameter

m

395.50

250 mm diameter

m

50.00

200 mm diameter

m

158.50

150 mm diameter

m

818.50

Sub Total of A

B

8,703.00

HDPE Pipe PE 100 PN 10
Dia 400mm

m

Dia 315mm

m

874.65

Dia 280mm

m

1,818.60

Dia 225mm

m

2,609.25

Dia 160mm

m

61,830.60

140mm diameter HDPE pipe

m

100.00

125mm diameter HDPE pipe

m

200.00

110mm diameter HDPE pipe

m

6,752.00

90mm diameter HDPE pipe

m

5,971.00
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75mm diameter HDPE pipe

C

m
Sub Total of B

232,759.22

Sub Total of A and
B

241,462.22

Horizontal Directional Drilling
Works for HDPE pipe
400mm

m

500.00

315mm

m

874.65

280mm

m

1,818.60

225mm

m

886.00

160mm

m

47,253.00
Sub Total of C

D

152,103.12

51,332.25

Electricity and
Electromechanical Works

Pump
Transformer
Gen Set

nos
no
no

5.00
1.00
1.00

For detail please refer Technical Specifications presented in separate volume
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Specifications
Presented in Separate Volume
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Drawings
Presented in Separate Volume
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Supplementary Information
Detailed in Separate Volume in Technical Specifications
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Section 6 – Preamble to the Bill of Quantities
(Please Refer to Price Bid)
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PART III: CONDITIONS OF
CONTRACT AND CONTRACT FORMS
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Section 7 - General Conditions of Contract
The Conditions of Contract comprise two parts, this Section 7 - General Conditions of Contract (GCC) and the
following Section 8 - Particular Conditions of Contract (PCC)
The General Conditions shall be the Conditions of Contract for Construction for Building and Engineering
Works Designed by the Employer, prepared by the Fédération Internationale des Ingénieurs-Conseil, or FIDIC
(FIDIC MDB Harmonized Construction Contract) available at http://www.fidic.org/

The Conditions of Contract have been prepared for an ad measurement (unit price or unit rate) type of contract
and cannot be used for other types of contract.

Copies of the FIDIC Conditions of Contract can be obtained from:
FIDIC Secretariat
P. O. Box 86
1000 Lausanne 12
Switzerland
Web site: http://www.fidic.org
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Section 8 – Particular Conditions of
Contract (PCC)
Notes on the Particular Conditions of Contract
The PCC complement the GCC to specify data and contractual requirements linked to the special circumstances of
the Country, the Employer, the Engineer and overall Project and the Contract works requirement. Whenever there
is a conflict, the provisions herein shall prevail over those in the GCC.

Part A - Contract Data of the PCC should include datas to complement the GCC in a manner similar to the way in
which the Bid Data Sheet (BDS) complements the Instructions to Bidders (ITB).

Part B - Specific Provisions of the PCC are sample provisions which are used in other Projects in Nepal They are
included here as reference for use by the Employer in preparing the Specific provisions. . They are not a complete
standard set of provisions.. Project-specific provisions needs to be prepared in each case. Project specific
requirement may require the sample provisions to be retained modified or deleted and new provisions added while
preparing the Specific Provisions for each specific Contract.

Note : Clause numbers in the PCC correspond to those in the GCC.
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Part A – Contract Data
Ref. GCC

Conditions
Employer’s name and address

1.1.2.2 &1.3

Engineer’s name and
(if applicable)
Time for Completion

1.1.2.4 & 1.3

address

1.1.3.3

Defects Notification Period
Sections
Electronic transmission systems (if
applicable)

1.1.3.7
1.1.5.6
1.3

Governing Law
Ruling language
Language for communications
Joint and Several Liability

1.4
1.4
1.4
1.14

Time for access to the Site

2.1

Engineer’s Duties and Authority

3.1(b)(ii)

Performance Security

4.2

Data
Project Implementation Directorate, Kathmandu
Upatyaka Khanepani Limited (PID/KUKL),
Anamnagar, Kathmandu, Nepal
As appointed by the Employer.
Replace the provision by “Time of Completion”
means the time for completing the works or a
Section under Sub Clause 8.2 [Time for
Completion] or completion of work in percentage
of contract amount , as stated in the Contract Data
(with any extension under Sub Clause 8.4
[Extension of Time of Completion],calculated
from the commencement date.
900 Days
365 days.
None
Facsimile transmission or email will be an
acceptable form of electronic transmission,
provided that signed written communication in
hard copy is also received within ten (10) days of
the transmission of a fax or email in following Fax
number or email address.
Facsimile number: 977-1-5705057
Electronic mail address: pidmail@kuklpid.org.np
The law of Nepal
English
English
The contractor shall not handover the
responsibility of the contract to any one
member or some members of Joint Venture or
any other parties, not involved in the contract.
14 days after Commencement Date, however the
Employer may give the contractor right to access
to, and possession of the site within such times as
required to enable the Contractor to proceed
without disruptions in accordance with the
program submitted under Sub-Clause 8.3
(program).
Variations resulting in an increase of the Accepted
Contract Amount in excess of 02 (two) percent
shall require approval of the Employer.
i) If bid price of the bidder selected for acceptance is
up to 15 (fifteen) percent below the approved cost
estimate, the performance security amount shall be 5
(five) percent of the bid price.
ii) For the bid price of the bidder selected for
acceptance is more than 15 (fifteen) percent below of
the cost estimate, the performance security amount
shall be determined as follows:
Performance Security Amount = [ (0.85 x Cost
Estimate –Bid Price) x 0.5] + 5% of Bid Price.
The Bid Price and Cost Estimate shall be inclusive of
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Ref. GCC

Data
Value Added Tax.

Normal working hours

6.5

Extension of Time for Completion

8.4

Delay damages for the Works

8.7
14.15(b)

Maximum amount of delay damages
Provisional Sums
Adjustments for Changes in Cost;
Table(s) of Adjustment Data

8.7
13.5.(b)(ii)
13.8

Procurement of Works
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If the bid for an Unit Rate Contract, which results in
the lowest Evaluated Bid Price, is seriously
unbalanced, front loaded in the opinion of the
Employer, the Employer may require the Bidder to
produce detailed price analysis 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 analysis, taking into consideration the
schedule of estimated Contract payments, the
Employer may require that the amount of the
performance security be increased in addition to
mentioned above the expense of the Bidder as
mentioned in BDS to protect the Employer against
financial loss in the event of default of the successful
Bidder under the Contract.
Performance Security submitted to the Employer
shall be “an Unconditional (on demand) Bank
Guarantee” from a recognized Commercial Bank
or Financial Institution eligible to issue Bank
Guarantee as per prevailing Law of Nepal
acceptable to the Employer.
The performance security form shall be in the
format of the Bidding Document, Section 9
Contract forms.
Normal hours during which work will be
permitted to be carried out at the site will be
between 0800 hours to 1800 hours on all days of
the week. The Contractor shall be responsible to
obtain the written consent of the Engineer if he
desires to work outside of these times. No
separate payment shall be made for operations
outside of normal working hours.
The Engineer shall decide whether and by how
much to extend the Intended Completion Date
within 21 days of the Contractor asking the
Engineer for a decision upon the effect of a
Compensation Event or Variation and submitting
full supporting information at least 21 days prior
to the intended completion date. If the Contractor
has failed to give early warning of a delay or has
failed to cooperate in dealing with a delay, the
delay by this failure shall not be considered in
assessing the new Intended Completion Date.
The liquidated damage for whole of the works is
0.05 % of the final Contract Price per day, in the
currencies and proportions in which the Contract
Price is payable.
10 % of the final Contract Price.
8%
Period “n” applicable to the adjustment multiplier
“Pn”: _”Not Applicable”
[Add New paragraphs with the following texts at
the end of Sub-Clause 13.8:
13.8.1“The base cost indices or prices shall be
those prevailing on the day 30 days prior to the
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Data
latest date for submission of bids. Current indices
or prices shall be those prevailing 30 days prior to
the period to which a particular Payment
Certificate is related. If at any time the current
indices are not available, provisional indices
determined by the Engineer shall be used, subject
to subsequent correction of the amounts paid to
the contractor when the applicable indices become
available.
13.8.2 Sources of Indices and Weightings: The
sources of indices shall be those listed in the
Bidding Forms- Table of Price Adjustment
data, as approved by the Engineer. Indices
shall be appropriate for their purpose and
shall relate to the Contractor’s proposed
source of supply of inputs on the basis of
which his Contract shall have been
computed. As the proposed basis for price
adjustment, the Contractor shall have
submitted with his bid the tabulation of
Weightings and Source of Indices in the
Bidding Forms, which shall be subject to
approval by the Engineer.
13.8.3 Weightings: The weightings for each of the
factors of cost given in the Bidding Forms
shall be adjusted if, in the opinion of the
Engineer, they have been rendered
unreasonable, unbalanced or inapplicable as
a result of varied or additional work already
executed or instructed under Clause 13.1 or
for any other reason.
13.8.4 Subsequent Legislation: If, after the date 30
days prior to the latest date for submission of
bids for the Contract, there occur changes to
any National Statute, Ordinance, Decree, or
other Law or any regulation or by-law of any
local or other duly constituted authority, or
the introduction of any such Statute,
Ordinance, Decree, Law, regulation or bylaw which causes additional or reduced cost
to the Contractor, other than under the
preceding sub-clauses of this clause, in the
execution of the Contract, such additional or
reduced cost shall, after due consultation
with the Employer and the Contractor, be
determined by the Engineer and shall be
added to or deducted from the Contract Price
and the Project Manager shall notify the
Contractor accordingly, with a copy to the
Employer.
Notwithstanding the foregoing, such
additional or reduced cost shall not be
separately paid or credited if the same shall
already have taken into account in the
indexing of any inputs to the Price
Adjustment Formulae in accordance with the
provisions of Sub-Clauses 13.8.
The total payment for adjustment for changes in
cost shall be limited to 25% of the initial contract
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Ref. GCC

Data
price.
Notwithstanding the foregoing, such additional or
reduced cost shall not be separately paid or credited if
the same shall already have taken into account in the
indexing of any inputs to the Price Adjustment
Formulae in accordance with the provisions of SubClauses 13.8.

14.1

The following sentence under Clause 14.1 shall
not apply:
“Notwithstanding the provisions of sub-paragraph
(b), Contractor’s Equipment, including essential
spare parts therefor, imported by the Contractor
for the sole purpose of executing the Contract
shall be exempt from the payment of import duties
and taxes upon importation.”

Total advance payment

Repayment amortization of advance
payment

Procurement of Works
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14.2(b)

The Advance Payments shall be up to 10% (ten
percent) of the Accepted Contract Amount
payable in the currencies and proportions in which
the Accepted Contract Amount is payable
excluding provisional sums, Value Added Tax and
contingencies and shall be paid to the Contractor
in two instalments of 5% and 5% after receipt of
acceptable required advance payment security.
The advance payment shall be paid as mentioned
below in two instalments:
- 1st instalment: 5% shall be paid after signing
the Contract Agreement within 30 days of
submission of request, and by submission of
separate bank guarantees issued by Class A
commercial bank for each currency. If the
bank guarantees are issued by a bank located
outside of Nepal, the guarantees shall be
counter-guaranteed by Class A commercial
bank located in Nepal.
- 2nd instalment: 5% shall be paid after the
Contractor’s mobilization at the site as
mentioned below and by submission of
separate bank guarantees issued by Class A
commercial bank for each currency. If the
bank guarantees are issued by a bank located
outside of Nepal, the guarantees shall be
counter-guaranteed by Class A commercial
bank located in Nepal:
i. Personnel as mentioned in Personnel
Requirements (Section 6, Employer’s
Requirements)
ii. Equipment as mentioned in Equipment
Requirements (Section 6, Employer’s
Requirements)
iii. Establishment of Engineer’s site office,
Contractor’s site office, site laboratory,
etc.
Deduction from payment certificates will
commence in the first certificate in which the
value of works executed exceeds 30% of the
contract value and the deduction will be at the rate
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Percentage of Retention
Limit of Retention Money
Plant and Materials

14.3
14.3
14.5 (b)(i)

Minimum Amount of Interim
Payment Certificates
Maximum total liability of the
Contractor to the Employer
Periods for submission of insurance:
a. evidence of insurance.
b. relevant policies
Maximum amount of deductibles for
insurance of the Employer's risks
Minimum amount of third party
insurance
Date by which the DAB shall be
appointed
The DAB shall be comprised of
List of potential DB sole members
Appointment (if not agreed) to be
made by
Arbitration

14.6

Procurement of Works

17.6

106

Data
of 20% of the respective Interim Payment
Certificate.
Deduction shall be made in the currencies and
proportions of the advance payment until such
time as the advance payment has been repaid;
provided that the advance payment shall be
completely repaid prior to the time when eighty
per cent (80%) of the Accepted Contract Amount
less Provisional Sum and Contingencies has been
certified for payment.
05 %
05 % of the Accepted Contract Amount.
Plant and Materials for payment when delivered to
the Site: Pipes, Pipe Fittings and Valves.
The additional amount to be certified shall be
maximum upto 40% (fifty percent) of the
Contractor’s quoted relevant item rate for supply
and installation as per clause no. 10 of Preamble
to BoQ.
01 (one) % of the Accepted Contract Amount.
The product of 1.1 times the Accepted Contract
Amount

18.1

18.2(d)

a. evidence of insurance
b. relevant policies
NRs. 300,000.00

21 days
21 days

18.3

NRs 10 Million per occurrence, with no limit on
the number of occurrence

20.2

As required by any of the parties

20.2
20.2
20.3

Three Members
NA
Nepal Council of Arbitration (NEPCA)

20.6(a)

International arbitration shall be:
(i)
Administered by Singapore International
Arbitration Centre (SIAC) shall be the institution
to administer the arbitration.
(ii)
Conducted in accordance with the rules
of SIAC rules shall apply.
Domestic Arbitration shall be:
According to Arbitration Act 2005, Nepal.

20.6 (b)

Replace the provision by “The place of Arbitration
shall be Kathmandu, Nepal”
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Part B - Specific Provisions
{The following sample provisions are included here as reference for use by the Employer in preparing the Specific
provisions. . They are not a complete standard set of provisions. Project-specific provisions needs to be prepared in
each case. Project specific requirement may require the sample provisions to be retained modified or deleted and
new provisions added while preparing the Specific Provisions for each specific Contract]
General Conditions

Ref. GCC

Base Date

1. 1. 3

Data
Delete 1.1.3 “Base Date” and substitute as follows:
“Base Date” means the date 30 days prior to the latest date for
submission and completion of the Tender
Replace the first line of the paragraph by the following:
“The parties shall enter into a Contract Agreement within 15 days
after the Contractor receives the Letter of Acceptance.

Contract Agreement

1.6

Assignment

1.7

Add the following text at the end of Sub-Clause 1.7:
“Any charge to the legal or beneficial shareholding of the Contractor
or in any joint venture partnership or consortium which would have
the effect of changing the effective control of the Contractor shall be
deemed to be an assignment requiring the consent of the Employer
under this clause.”

of

1.8

Add the following text at the end of Sub-Clause 1.8:
Irrespective of the above, the Contractor shall be responsible for the
production of detailed construction drawings as may be necessitated
by his work program pursuant to Sub-Clause 8.3 and as the Engineer
may deem necessary for the proper execution of the Works. The
Contractor shall supply two copies of draft prints of all such detailed
construction drawings for the Engineer’s review and when approved
by the Engineer shall supply six final prints together with a
reproducible copy on computer disk or as may be otherwise approved
by the Engineer.

Inspection and Audit of
the Bank

1.15

Engineer’s Duties and
Authority

3.1

Replace the Provision by the following:
“Inspection and Audit of the Bank or Employer
The Contractor shall permit the Bank or employer and /or persons
appointed by the Bank/Employer to inspect the Site and /or the
Contractor’s accounts and records audited by auditors appointed by
the Bank/Employer if required by the Bank/Employer. “
Add the following provisions at the end of Sub Clause 3.1:
(e) Approving subcontracting of any part of the Works as per SubClause 4.4
(f) Issuing the Notice for Commencement of the Works as per SubClause 8.1
(g) Fixing Rates or Prices as per Sub-Clause 13:

Contractor’s
Obligations

4.1

Add the following paragraph at the end of sub clause 4.1(d):
The Contractor shall also be responsible for the preparation of “As
Built” drawings of all completed permanent works. The Contractor
shall supply two copies of draft prints of all such “As Built”
drawings for the Engineer’s review and when approved by the
Engineer, shall supply six final prints together with a reproducible
copy in electronic format or as may be otherwise approved by the
Engineer.
The Contractor shall, where applicable, comply with the
requirements stated in the Environmental Management Plan when
provided in the Contract Document.

4.2

Delete and replace the second paragraph with the following text:
The Contractor shall deliver the Performance Security to the
Employer within fifteen (15) days after receiving the Letter of

Care and
Documents

Supply

General

Performance Security
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Acceptance , and shall, send a copy to the Engineer. The
Performance Security shall be denominated in the types and
proportions of currencies in which the Contract Price is payable. The
Contractor shall notify the Engineer when providing the Performance
Security to the Employer. The Performance Security shall be issued
either
(a) by a bank located in Nepal or
(b) directly by a foreign bank through a counter guarantee by a bank
in Nepal.
Add new text to this Sub-Clause 4.4, after item (d) as follows:
(e) In the event of approved subcontracting the Contractor shall
ensure that Subcontractors do not further sub-let their contract;
(f) The Contractor shall not terminate the engagement of a
subcontractor without the prior written consent of the Employer.”
g) The Contractor shall keep a log showing the following
information on the Sub Contractors, suppliers and transporters
engaged in the contract works:


Name and Address



Copy of Sub Contracting Agreement



Works and value contract



Commencement and completion dates



Copy of payment certificates\

Co-operation

4.6

Add the following text after the final paragraph:
“The provisions of Sub-Clause 4.6 notwithstanding, the Contractor
shall allow free passage to other contractors working under contract
to the Employer through and over the Site in the furtherance of their
obligations under their contracts.”

Site Data

4.10

At the end of the Sub-Clause add new paragraph with the following
text:
“Site Data made available by the Employer in accordance with SubClause 4.10 [Site Data] shall be deemed to include data listed
elsewhere in the Contract as open for inspection at [Insert office
name]”.
Insert the following text as the first paragraph of Sub-Clause 4.13:
“The Contractor shall ascertain the location of all existing public
utilities and other structures which may be encountered during the
execution of the Works. He shall temporarily support or divert and
subsequently reinstate all such utilities and structures as necessary
and to the satisfaction of the Engineer. As soon as any such utilities
or structure is encountered during the performance of the Contract,
the Contractor shall make a record of the location and description of
such service or structure and shall send the same forthwith to the
Engineer.
Where permanent diversion or support of such service or structure is
rendered necessary as the unavoidable result of the execution of the
Works in accordance with the Contract, the Engineer after
consultation with the Employer will instruct the Contractor regarding
the works to be carried out and the Contractor shall be paid the costs
thereof in accordance with Clause 13 hereof if the work is not
already apart of the contract.”.
Add the following paragraph at the end of Sub-clause 4.18 as:
The Contractor shall (a) comply with the measures relevant to the
Contractor set forth in the Initial Environmental Examination (IEE),
the Environmental Management Plan (EMP) (attached hereto as

Rights of
Facilities

Way

Protection of the
Environment
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Appendix A), and the Resettlement Plan (RP) (to the extent they
concern impacts on affected people during construction), and any
corrective or preventative actions set forth in a safeguards monitoring
report; (b) make available a budget for all such environmental and
social measures; (c) provide the Employer with a written notice of
any unanticipated environmental, resettlement or indigenous peoples
risks or impacts that arise during construction, implementation or
operation of the Works that were not considered in the IEE, the EMP,
and the RP; (d) adequately record the condition of roads, agricultural
land and other infrastructure prior to starting to transport materials
and construction; and (e) reinstate pathways, other local
infrastructure, and agricultural land to at least their pre-project
condition upon the completion of construction.
a. All associated soil is to be removed offsite temporarily and stored
properly until it is needed for backfilling. The following associated
works shall also be undertaken;
- The backfill needs to be completed within the same day,
immediately followed by reinstatement with sub base material within
the same day and base material the following day unless due to
unforeseen circumstances.
- The sub base and base material road surface shall be rolled daily as
required or minimum 4-5 days for removal of undulation after
reinstatement.
- Sealing of the pipe laid trench area with concrete asphalt shall be
undertaken within one week of the pipe installation works of a
particular stretch. No pipe laid trench area, shall be left not sealed
with concrete asphalt for more than 7 days.
- Stone and brick pavements, particularly in heritage areas and old
city areas shall be reinstated properly using required percentage of
new stone and bricks within a day of opening the trench. Skilled
labour in laying stone and brick pavements shall be kept at standby
by the contractor at all times.
- Contractor to have standby machinery (per say Backhoe loader and
10T roller) 24x7 to “rescue” any vehicles bogged in the trench area
for a minimum 3-4 days after pipe laying for the particular day of
road stretch that had been worked.
- Contractor has to sprinkler water over pipe laid trench area using
water trucks on a daily basis for a minimum 4-5 times a day or the
number of times as instructed by the Engineer until the road is
blacktopped.
- Contractor is reminded that the Employer/ Engineer can engage
others at cost to undertake any non-compliance of the above said.
Further, the Contractor agrees that a notice by way of a phone SMS
to engage others shall be considered as contractually binding and that
no other formal notices shall be required to be issued. Contractor
shall be given the authorized numbers that will apply in the above
case. (Any decision taken through SMS shall be recorded in written
within 3 days.)
b. The contractor has to dig trial trenches as directed by the engineer
in the Project Roads at designated locations in order to exactly locate
the underground utilities. The trial trenches shall be to the required
size and full depth i.e. invert level of pipe. The work shall be carried
out at Contractor’s cost.
c. For trenches deeper than 1.5 m or as directed by the Engineer,
shoring is to be installed in order to stabilize the slope/cut.
d. Pressure test at first stretch of the pipeline is to be done upon
laying 300m for a particular diameter only then second stretch pipe
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line work can be allowed to be laid. However, third stretch of pipe
laying shall not be allowed until 1st stretch of 300m is pressure tested.
d. 1 % of IPC amount will be deducted for non-compliance of any
environmental safeguard requirements as mentioned in EMP.
Damaged Utility Repair
The Contractor shall take special attention for management/taking
care of the utilities and the associated responsibilities as follows;
- Relocation of Utilities: at cost to the Employer
- Repair of Damage to water pipes of dia 50 mm and less: shall be
undertaken before backfilling the excavated trench i.e. within the
same day of pipe laying if possible and at cost to the Employer
- Repair of Damaged water and sewer pipes of dia 50 mm and above,
shall be undertaken within 2 days of the damage depending upon
circumstances and at cost to the Contractor
- Repair of Damage to all other utility: at cost to the Contractor
Relocation and repair of damage to the utility is the responsibility of
the Contractor to coordinate the relocation and repair with the
concerned Authority.
The Employer/ Engineer can engage others at cost to undertake any
non-compliance of the above said works.

Progress Report

4.21

Insert the following text after the last paragraph of the Sub Clause
4.21:
“The Contractor shall keep a Site Diary wherein full details of all
work carried out each day shall be recorded. The Site Diary may be
prepared in sections relating to different parts of the works being
carried out in different locations if applicable. The Contractors shall
submit a copy of the Site Diary progress record every week to the
Engineer.

Fossils

4.24

Insert the following text after the first paragraph:
All materials and things of any kind obtained from excavations or
found on or under the Site, or under any additional Site which the
Contractor may be allowed to occupy, shall remain the property of
the Government and shall not be used in the works or sold or
otherwise disposed of without the written authority of the Engineer
unless otherwise expressly provided in the Specification.

Site Meetings

4.25

Add new Sub-Clause 4.27 with the following text:
The Engineer shall arrange regular site meeting and prepare the
minutes of the meetings. The Engineer shall summon all parties
concerned to the first Site Meeting where the date, time and place of
future meetings shall be decided. t is the duty of the Contractor or his
Representative to participate in the Site Meetings.
The purpose of the Site Meetings is to co-ordinate the Works with
the Contractor, to review the progress of the Works in relation to the
Programme and to record understandings and agreed arrangements
regarding the conduct and execution of the Works.
Agreements recorded in Minutes of the Site Meetings are binding on
all parties, if objections to the minutes have not been given in due
time. Any objections to the Minutes of a Site Meeting shall be raised
in writing at the next Site Meeting and in any case not later than 4
weeks after the meeting to which the Minutes refer. If the Contractor

Procurement of Works

KUKL/DNI - 7B

Section 8 – Particular Conditions of Contract (PCC)

General Conditions

Domestic
Security

Ref. GCC

Preference

4.26

111

Data
at this time has not received the Minutes of the Site Meeting, the
objection must be given in writing to the Engineer no later than 4
working days after the subsequent receipt of the said Minutes. The
Minutes of the Site Meetings shall be numbered consecutively.
Minutes shall be deemed to have been received by the Contractor
unless the Contractor gives notice at the following meeting that the
Minutes were not received and there is no evidence to the contrary
Add new Sub-Clause 4.28:
If the Contractor consists of a joint venture which is awarded the
Contract through the application of the domestic preference, the
Contractor:
(i) throughout the execution of the Contract, shall not modify the
work-sharing characteristics of the joint venture with which it
satisfied the criteria of eligibility for the award of the Contract
under domestic preference; and
(ii) concurrently with the above Performance Security, shall provide
security ("the domestic preference security") to guarantee that
such characteristics of the joint venture will not be so modified.

Rates of Wages and
Conditions of Labour

6.2

Insert the following text after the first paragraph:
The Contractor’s scales of wages shall be such as to ensure that there
is no differentiation between wages for men and women for work of
equal value.

Labour Laws

6.4

Health and Safety

6.7

Commencement
Works

Time for Completion
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8.1

8.2

Add the following text at the end of Sub-Clause 6.4:
The Contractor and subcontractors shall comply with all applicable
laws.
Add the following sentence at the end of para 6. of GCC Sub-Clause
6.7 The Contractor shall conduct health and safety programs for
workers employed under the project, and shall include information
on the trafficking of women and the risk of sexually transmitted
diseases, including HIV/AIDS in such programs. The contractor shall
provide at cost all labour and materials and construct/install and
maintain site safety, hard barricading, flexible green net, signboards,
temporary day/light traffic diversions throughout the construction
activities and provide Personal Protective Equipment (PPE) to all the
labour working at the construction site. Contractor must take special
precautions for public safety to minimize the scale and extent of
disruption to public and commercial life.
A 01 % payment will be deducted for non-compliance of
occupational health and safety requirements as mentioned above
under the respective IPC.
The Commencement date shall be 14 days after the Contractor
receives Letter of Acceptance. The requirements of Sub-Clauses 8.1
(b) and 8.1 (d) shall not be precedent conditions to Commencement
of the Works.
Insert the following additional text after the last bullet :
“c) Handing over all documents that are required to be delivered to
the Employer prior to the Taking –Over Certificate being issued
as stated in the Employer’s Requirements.”
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Time of

8.4

Add the following text at the end of Sub-Clause 8.4:
The granting of an extension of time for completion shall not entitle
the Contractor to any additional payment. Where, in the opinion of
the Contractor, additional costs have been incurred as a result of the
cause or the event for which an extension of time for completion has
been granted, such costs shall be well documented and may be
claimed separately, in accordance with the provisions of Clause 20.1.

By

15.2

Add Sub-clause (g), (h), (i)
The Employer may terminate the Contract at any time if the
contractor :
g) does not commence the work as per the Contract,
h) abandons the work without completing,
i) fails to achieve progress as per the Contract.

Corrupt or Fraudulent
Practices

15.6

Replace sub-clause: (a; (b); (c) and (d) by:
(a)
(vi) “corrupt practice” means the offering, giving, receiving, or
soliciting, directly or indirectly, anything of value to influence
improperly the actions of another party;
(vii) “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;
(viii) “coercive practice” means impairing or harming, or threatening
to impair or harm, directly or indirectly, any party or the
property of the party to influence improperly the actions of a
party;
(ix) “collusive practice” means an arrangement between two or
more parties designed to achieve an improper purpose,
including influencing improperly the actions of another
party.

Extension of
Completion

Termination
Employer

(x) “obstructive practice” means:
deliberately destroying, falsifying, altering or concealing of
evidence material to the investigation or making false statements
to investigators in order to materially impede a GoN/DP
investigation into allegations of a corrupt, fraudulent, coercive or
collusive practice; and/or threatening, harassing or intimidating
any party to prevent it from disclosing its knowledge of matters
relevant to the investigation or from pursuing the investigation;
or
(xi) acts intended to materially impede the exercise of the
GoN’s/DP’s inspection and audit rights provided for under subclause 1.15
(b) will sanction a firm or individual, including declaring ineligible,
for a stated period of time, to be awarded a GoN/DP-financed
contract if it at any time determines that the firm has, directly or
through an agent, engaged in corrupt, fraudulent, collusive,
coercive, or obstructive practices in competing for, or in
executing, a GoN/DP-financed contract

Corrupt or Fraudulent
Practices

Insurance of the Works
and
Contractor’s
Equipment
Insurance of the Works
and
Contractor’s
Procurement of Works

18.2

The Insuring Party shall be the Contractor.

18.2

Add the following text after Sub-paragraph 18.2 (e)(iv):

KUKL/DNI - 7B

Section 8 – Particular Conditions of Contract (PCC)

General Conditions
Equipment

Consequence
Majeure

of

Ref. GCC

Force

113

Data
It shall be the responsibility of the Contractor to notify the insurance
company of any change in the nature and extent of the Works and to
ensure the adequacy of the insurance coverage at all times during the
period of the Contract.

19.4

Replace the provision of Sub Clause 19.4 (b) as follows:
If the event or circumstances is of the kind described in subparagraphs (i) to (iv) of Sub Clause 19.1[Definition of Force
Majeure] and, .in the case of sub paragraphs (ii) and (iv), occurs in
the Country, payment of any such cost. In the case of sub paragraph
(iii) occurs then cost compensation shall be applicable only if the
Force Majeure situation exists for more than three consecutive days
and the cost compensation shall only made for the cost incurred
during the period after the first 3 days . However if the total Force
Majeure situation exceeds 7 days period in a calendar month then
the cost compensation shall be applicable for the period in excess of
seven days even if the Force majeure situation did not exist
continuously for more than three days .

Customs and Tax Provisions
for Contractors of Donor
Funded Projects if it is an
requirement

21

Insert New Clause:

General

21.1

Unless otherwise specifically declared in the Contract
Documents, the prices bid by the Contractor and its suppliers
and Subcontractors shall include all kinds of taxes and duties
that may be levied by relevant governmental department or
office or any other local statutory agency or body in accordance
with the laws and regulations of Nepal.

Staff Income Tax

21.2

The Contractor’s staff, personnel and labourers, and those of its
Subcontractors, will be liable to pay personal income taxes in
the Employer’s country, irrespective of whether they be local or
foreign nationals, on income earned including salaries and
wages as applicable under the laws and regulations of Nepal.
The Contractor shall perform such duties in regard to Tax
Deduction at Source (TDS) thereof as may be applicable by
such laws and regulations.

Import License

21.3

The Contractor shall inform the Employer and the Engineer in
writing the details of the equipment and materials to be imported
into Nepal for use on the Works at least 45 days prior to arrival
of shipment at disembarkation port, and shall submit a formal
written request for assistance from the Employer for importation
processing. The Employer will assist the Contractor to obtain
the necessary permits for import such equipment and materials
into Nepal. Import license fees or any other charges shall be at
the cost of the Contractor. The Contractor shall be responsible
for transport from the Port of Disembarkation to the Site or
location of the Works. The Contractor shall be fully responsible
to determine these rates and the amount at the time of preparing
tender document and include such costs in its bids. In failing to
do so, the Employer shall not be liable to pay such costs and the
Contractor shall pay such charges as local or any customs
authorities en-route may impose, which will not be an eligible
item for refund from the Employer.

Duties & Taxation on Goods

21.4

(a) VAT shall be imposed according to prevailing laws and
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regulations of GoN, on all materials and equipment
purchased for the use in the contract Works. The Contractor
shall submit request with VAT bills to the VAT office of
GoN for reimbursement of the paid VAT within the
prescribed time.
Income Tax

21.5

(a) Income tax assessed in accordance with the prevailing
Income Tax Act of Nepal and as per the provision of specific
Double Taxation Agreement, shall be imposed on the
Contractor, its subcontractor and nominated subcontractor.
An advance income tax as per the prevailing Income Tax and
Finance Act shall be deducted from the monthly progress
payments of the Contractor.

Duties, Taxes regulations etc.

21.6

(a) The Contractor shall pay all duties, taxes, fees and
contributions levied in Nepal in Nepalese Rupees as directed
by the relevant governmental department or office or any
other local statutory agency or body in accordance with the
relevant rules and regulations including custom duties
imposed by the government on importation of any permanent
or temporary goods.
(i) The provisions of the clause shall apply equally to foreign
subcontractors or nominated subcontractors of the Contractor
employed for the Works.
(ii) The Contractor and any foreign subcontractors or
nominated subcontractors employed on the Works, if not
already registered in Nepal, shall be required to get registered
with the Inland Revenue Department (IRD) for the purpose
of the Contract, which shall be undertaken within 30 days
after signing of the Contract Agreement. The Contractor,
subcontractor or the nominated subcontractor shall submit
Certified copies of the Registration Certificate(s) to the
Engineer within 14 days of registration.
(iii) Other local fees and charges (toll taxes) shall be applied in
accordance with the prevailing laws and regulations of
Nepal.

Royalties for Extraction of
Aggregates, etc. from River
Bed

21.7

The Contractor shall pay, and shall not be entitled to the
reimbursement of the costs of, all charges and royalties levied in
connection with the extraction of aggregates such as sand,
stone/boulders, gravel, etc. from the river beds or from quarry
sites or borrow pits and in connection with the winning of
borrow material. Such charges will be levied by the local
District Development Committee (DDC) or the Village
Development Committee (VDC) or by other local committees in
accordance with such regulations as may be in force at the time.

Use of Explosives

22

Insert New Clause:

Compliance with Regulations
for Explosives

22.1

The Contractor shall comply with all relevant ordinances,
instructions and regulations which the Government, or other
person or persons having due authority, may issue from time to
time regarding the handling, transportation, storage and use of
explosives.

Permission for Blasting

22.2

The Contractor shall at all times maintain full liaison with and
inform well in advance, and obtain such permission as is
required from all Government authorities, public bodies and
private parties whatsoever concerned or affected, or likely to be
concerned or affected by blasting operations.

Engineer’s Approval for Use
of Explosives

22.3

No explosives of any kind shall be used by the Contractor
without the prior consent of the Engineer in writing and the
Contractor shall provide, supply, handle, store and transport all
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explosives, ancillary materials and stores and all other things of
every kind whatsoever required for blasting operation, all at his
own expense in a manner approved in writing by the Engineer
and acceptable to the police and military authorities.
Records of Explosives

Procurement of Works

22.4

Throughout the execution of the Contract, the Contractor shall
account, on a continuous basis, to the satisfaction of the
Engineer and the police and military authorities for all
explosives brought on to the Site and for all explosives
consumed in the Works.
The Contractor shall remove all unused explosives from the
Site on completion of the Works or shall dispose of such
explosives in a manner acceptable to the police and military
authorities.
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Appendix A: Environment Management Plan (EMP) with Mitigation Measures
Project Activity

Environmental Impacts

Detail design
Incorporation of sloped Soil erosion
areas in project design instability

and

slope

Mitigation Measures




Manual preparation

Health and safety of
community and workers



Location of pipes and
photographs of sites
and existing utilities
prior to construction

False claims from people;
water quality changes due to
construction. Interference
with other utilities and
photo record of existing
character of areas to avoid
impacts to structures during
construction








Pre- construction
Apply for relevant Delay in project due to
permits
absence
of
necessary
statutory
permits
and
approvals

Procurement of Works



Parameters to be Location
monitored

Contractor’s SEMP Project Site
with design on
drainage
incorporation and
spoil
material
dumping site
Prepare training manuals in Review information Project Site
for
errors
and
Nepali with sketches on
quality
community health and
safety and potential
occupational health and
safety
Ensure
pre- Project site
Place water pipes away
construction
from existing utilities
photographs
and
during design
Design drawing/GIS
Provide budget for
restoration/replacement of maps are prepared
indicating existing
damaged utilities
utilities and pipe
Avoid placing alignment
line alignment.
near buildings
Photograph all sites within
areas to enable before and
after comparison (note: all
roads are to be reinstated to
original character especially
in heritage areas)
Incorporate measures and
sites for handling excessive
spoil materials
Incorporate drainage plan in
final design

Apply for all tree cutting,
Archaeology, road cutting,
etc., if required. This is to
be done early in the design
period.

Letter of approval, Project Site
permits
and
submitted to DSC
for
information/action
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Measurement

Responsibil Frequency
ity

Mitigation Cost
(NRs)

Design report

DSC/PID

No
additional
cost needed

None

Contractor/ Once
DSC /PIDSSU

100,000.00

Maps,
photographs

DSC/PID

Cost included in
reinstatement of
damaged
community
services
and
infrastructures

Approvals
Contractor/
received from DSC/PID
authorities or
not

Once

Once

Once

No
additional
cost required
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Mitigation Measures


Utilities

Telephone lines, electric
poles and wires, water lines
within proposed project area





Right of way (RoW) Public
and
private
required by the project properties, Business loss
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Parameters to be Location
monitored

Consult relevant authorities
and submit applications to
get approvals. Submit such
agreement and permits to
DSC for official
information. Obtain Letters
of Approval and agreement
for:
(i)
temporary
acquisition/easements
of
land and
properties;
(ii)
disruption of water
supply and other utilities;
(iii) required permits from
relevant authorities
Project Site
Identify and include
 List of affected
locations and operators of
utilities if any
these utilities in the detailed
and operators;
design documents to
prevent unnecessary
disruption of services
during construction phase
Require construction
contractors to prepare a
 bid document to
contingency plan to include
include
actions to be done in case of
requirement for a
unintentional interruption of
contingency plan
services
for service
interruptions
Project site
Ensure community
 Review records
consultations prior to the
of meeting
commencement of civil
minutes
works
 Review
Prepare resettlement plan
resettlement
for any foreseen income
plans
losses during construction
KUKL/DNI - 7B

Measurement

Records
verification

Responsibil Frequency
ity

Contractor/
DSC/PID

Mitigation Cost
(NRs)

Once
Will be included
in the BOQ
items

Record
DSC/PID
verification on
agreements and
compensation
settlements

Once

719,202.00
(Cost included
in Resettlement
Plan)
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Mitigation Measures


Identify the temporary May result in social tensions
areas, if required by
the project and locate
them
with
proper
marking









Construction of labor Haphazard camps resulting
camp
in
social
stress
and
degradation
of
local
environment

Make
employment Local people may be
policy for local and deprived of opportunities,
Procurement of Works





Provide compensation as
per resettlement plan
Prepare the details of
contractor’s temporary land
use and other private
properties and discuss with
owners
Submit to DSC
Temporary easements
should avoid displacement
or resettlement impacts.
Follow resettlement plan,
where applicable.
Ensure community
consultations prior to the
commencement of civil
works
Establish the labor camps in
designated sites as per IFC
EHS Guidelines and in
consultation with local
community. All camps are
to be included with sanitary
facilities for men and
women.

Employ local people (and
women in jobs and follow

Parameters to be Location
monitored

Measurement

Responsibil Frequency
ity

Mitigation Cost
(NRs)

 List of selected
locations
 Review
agreements/
meeting minutes
with owners

Project site

Record
verification

DSC/ PID

No
additional
cost required

 Ensure labor
camps are
identified in
contractor’s
design

Project Site

none

Project Site

List of
employees

Contractor/
DSC

Once

Monthly

3,000,000.00

 Ensure workforce
camps are
established
within designated
area
 Records of
vegetation and
other properties
maintained
 Number of
SPAF, PAF.
KUKL/DNI - 7B

Contractor/
During
DSC
construction

No additional
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Mitigation Measures


core labor standards)
Equal pay for men and
women

Parameters to be Location
monitored
Local person’s
employees,
number of underaged people
employed

Measurement
(SPAF, PAF,
Local people);
Age of
employees,
wages

Responsibil Frequency Mitigation Cost
ity
(NRs)
every month cost required

 Examine whether
the wage rate is
as per DWEC

Social stress



Level Social stress



Air quality Monitoring
(Base line)

Noise
Monitoring
(Base line)

Construction phase: Physical environment
Disposal of excess Soil erosion, and slope
materials in designated instability due to topsoil
area only.
stripping and excavation for
trenches. Surface water
discharges to local drainage
from trench construction.
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Air
sample Project Site
collection
and
analyses
by
accredited
third
party laboratory
Noise level analysis Project Site
Monitoring of Status of
in
house
Noise at each ward (13, 14, by
laboratory
or
15 and 16)
accredited
third
party laboratory

PM10, SPM

Separate stockpiling of

topsoil for further use; spoil
disposal at designated and
stabilized sites; excavated
areas backfill to be
compacted and include
replacement of topsoil;
adopt cut and fill approach;
avoid work during the rainy
season as much as possible; 
Soil / sand stockpiles to be
graded to prevent erosion.

Visual
Contractor/
inspections and DSC
the
local
people’s views
if
excavation
and other site
works
have
been
taken
offsite
immediately
and
whether
spoils
have
been disposed

Monitoring of Status of
ambient air quality at each
ward (13, 14, 15 and 16)

Standby truck Project Site
or tractor to
carry the excess
soil for proper
disposal at an
approved
location by the
Engineer
Management of
excessive spoil
materials

KUKL/DNI - 7B

Contractor

Quarterly

500,000.00

Sound
level DSC/Contra Quarterly
(dBA);
ctor
feedback from
nearby
residents

During
Cost allocated in
construction respective BOQ
(Daily/Wee item
kly)

Section 8 – Particular Conditions of Contract (PCC)

Project Activity

Environmental Impacts

120

Mitigation Measures

Parameters to be Location
monitored

Measurement

Responsibil Frequency
ity

Mitigation Cost
(NRs)

in
approved
areas or not and
whether
the
contractor has
taken
mitigation
measures
or
not.
Quarrying from river Change in river hydrology
bed
and morphology
Dumping of waste in Water and land pollution
the river; Construction
of toilets in the camps;
Storing of materials in
the project area;
Handling
of
toxic
materials; Dumping of
excess material;












Quarrying operations;
Procurement of Works

Air quality deterioration,



No quarrying/mining
activities in river/streams
Provide designated areas
with collection bins for
wastes.
Provide toilet facilities with
septic tank and prohibit
open defecation.
Prohibit washing of
vehicles next to rivers and
streams.
Proper storage of
construction aggregates,
hazardous and toxic
materials, lubricating oils
and used batteries in safe
areas and the proper
segregation and disposal of
chemical containers,
packaging materials, plastic
bags etc.
Provide training to
workforce on
environmental mitigation
and management.

Dust suppression on roads

Project Site
 Water quality
and health
status of
workers before
and during
construction
 Production and
management of
solid waste







Air quality
KUKL/DNI - 7B

Project Site

Baseline
water
quality of
receiving
water
(complete
physical,
chemical
and
bacteriolog
ical tests).

Contractors/
DSC
Contractors/ Quarterly
DSC

Health of
workers in
camp

 Check
amount of
solid waste
generated
and if solid
waste
management
is carried out
efficiently.
Contractor
 PM10, SPM

300,000.00

Monthly
during the
construction
period



Quarter 2,040,000.00
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Movement of vehicles; Impact on nearby houses.
Operation of crusher;
Health impact of workers
Earthworks;
Stockpiling
of
construction waste and
construction materials
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Mitigation Measures










Movement of vehicles; Noise
Operation of crusher;
Operation
of
construction
machineries
and
equipment;
Horn honking









Construction phase: Biological environment
Vegetation clearance
Vegetation clearance

Procurement of Works




Parameters to be Location
monitored
or at open sites by
analysis
sprinkling water as required  Implementation
at regular intervals.
of dust control
Cover earth stockpiles using
procedures
plastic sheets or cement jute  Vehicle
bags while spoil shifting.
maintenance
Routine monitoring of dust
records,
(total suspended
renewal of
particulates) to meet air
“green
quality standards
stickers”.
Limit vehicle speed.
See that vehicles comply
with the National Vehicle
Mass Emission Standards,
2056 BS.
Regular maintenance of
vehicles.
Provide proper ventilation
in confined working areas.
Project Site
Monitoring of noise levels  Adoption of
regularly at site to meet the
noise level
noise standards
control
measures as
Fit mufflers in vehicles to
specified
control noise.
Limit the speed of vehicles.
Regular maintenance of
equipment and vehicles
Compensate and repair the
damages caused by
vibration if caused by
construction activities.
Prohibit the horn honking
Avoid tree cutting,
Use of LPG cylinder for
cooking

Availability
LPG/Kerosene

of Project Site

KUKL/DNI - 7B

Measurement

Responsibil Frequency
ity
ly


 Visual
inspection if
water is
sprinkled or
not

During
constru
ction/
everyda
y



 Check
maintenance
records and
“green
stickers”

 Sound level
(dBA);
feedback
from nearby
residents
 Check
vehicle
maintenance
records ;
renewal of
“green
stickers”

Mitigation Cost
(NRs)

Before
constru
ction
and
during
constru
ction
(Half
yearly)
Contractors/ Quarterly
LS
cost
DSC
allocated in air
and
noise
quality
monitoring

Check
Contractors/ Regularly
availability of DSC
LPG gas to the
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Parameters to be Location
monitored

Measurement

Responsibil Frequency
ity

Mitigation Cost
(NRs)

work force
Construction phase: Socioeconomic environment
Laying of DNI pipes Temporary easements and 
on narrow roads
impacts to business activity
including
temporary
relocation of vendors.














Procurement of Works

Project Site
Prior to construction, hold
 Community
community meetings to
meeting minutes
inform them of construction
works. Distribute project
 Visual inspections
information. Advanced
of project
notice should be provided at information
least 1-2 weeks in advance.
boards,
Place KULK/PID phone
hotline on signs in visible
areas. Make community
 Grievance records
fully aware of grievance
mechanism and provide
contact info of PID and
KUKL branch offices
Prepare traffic management
plan
Erect traffic diversion signs
including necessary
barricades
Maintain access to avoid
disturbance to residents and
businesses by providing
planks and leaving spaces
for businesses and residents
to maintain access.
Manage traffic flows,
conduct work at night
where possible
Open trenches shall backfill
quickly after the work
completed to extent
possible
Avoid full street closure to
fullest extent possible
KUKL/DNI - 7B

Check meeting Contractor
minutes
/DSC/Griev
ance
Redress
Committee/
PID

During
4,500,000.00
construction
(Daily/Wee
kly)
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Reinstatement
of Reinstatement
damaged community community services
services
and infrastructures
infrastructures

Procurement of Works

of
and



Parameters to be Location
monitored

Businesses losing income
due to disturbance, are
compensated as per the
resettlement plan.
Avoid involuntary
displacement
Temporary sites to be
restored to natural and
stable conditions as per
agreement with land owner
Proponent report in writing
that temporary areas have
been vacated and restored
to pre-project conditions
before acceptance of the
works
Provide employment
opportunity to the affected
people to extent possible
Assist vendors in shifting
prior to construction and to
return to original location
when construction is
complete in relevant
sections
Avoid disturbance to tourist
areas
Reinstatement
Compensate or
damaged
reinstate/relocate
infrastructures
community assets that are
disturbed such as irrigation
canals, electricity poles,
telephone lines, drinking
water pipes, sewerage lines,
roads, etc. to the
satisfaction of the people.

of Project Site

KUKL/DNI - 7B

Measurement

Responsibil Frequency
ity

Field
Contractor/
observation to DSC
visually assess
if
disturbed
community
assets
are
reinstated.

Once
construction
in the area/
stretch
is
over.

Mitigation Cost
(NRs)
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Influx
of
outside Increase in crime
workforce, money and community stress
unwanted activities

and






Health and Safety Health and hygiene
issues at work areas
(Unsafe working conditions,
accidents,
fire
hazard,
transmission
of
communicable diseases etc.)








Procurement of Works

Avoid disturbance to any
culturally significant
buildings or structures by
taking necessary
precautions (work away
from any culturally
significant buildings, hand
digging, no heavy
equipment, etc.)
Prohibit gambling and
alcohol consumption in
contractors’ campsites.
Instruct the outside
workforce to respect the
local cultures, traditions,
rights etc.
Provide security in
contractors’ camps.
Ensure protective measures
(fencing and/or barriers) to
protect public from
construction site
Provide regular health
check-ups, proper sanitation
and hygiene at labor
campsite, and control of
epidemic diseases to the
workforce.
Launch awareness
programs concerning
human trafficking and the
possibility of spread of
STDs and HIV/AIDS using
brochures, posters, and
signboards
Make available first aid

Parameters to be Location
monitored

Measurement

Situation of social Project Site
disharmony
awareness program

Contractor
Crime records /DSC
and
causes;
camp
issues;
enforcement of
remedies;
security
situation
in
camps.

The use of safety Project Site
equipment
by
workforce

Health records; PID-SSU/
Annually
records
of DSC/Contra
outbreak
of ctor
diseases;
maintenance of
health
clinic;
health
complaints;
number
of
awareness
programs
launched;
number
of
persons trained.

The provision of
health measures and
training
Awareness program,
Signs and posters,
Compensation for
health

KUKL/DNI - 7B

Responsibil Frequency
ity

Once
month

Mitigation Cost
(NRs)

a No
additional
cost required

4,000,000.00

Section 8 – Particular Conditions of Contract (PCC)

Project Activity

Environmental Impacts

125

Mitigation Measures

















Procurement of Works

Parameters to be Location
monitored

kits, and fire extinguishers
in campsites
Provide insurance to the
workers and training in
OHS and community health
and safety.
Ensure all work areas are
clearly demarcated and
marked and protect public
from getting near to the
trenches.
Provide alternate potable
water supply during
maintenance works and
notify the public in
advance.
Develop and Implement a
traffic management plan to
minimize traffic flow
interference
Erect alternative routing
signage in Nepali and
English
Use of metal plates or other
temporary materials across
trench facilities in key areas
such as pedestrian access
and sidewalks and parking
areas
Arrange for night time
construction activities in
congested/ heavy daytime
traffic areas
Coordinate with local
authorities (police, local
area committees, etc.) to
KUKL/DNI - 7B

Measurement

Responsibil Frequency
ity

Mitigation Cost
(NRs)
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Mitigation Measures






Work in archaeological Loss of archaeological and
and/or heritage areas
cultural sites;
Finding
of
any
archaeological
artifact
during excavation works.
Heritage buildings and
character of heritage areas;



Project
activities
relating to health and
safety issues at work
areas



Health and hygiene
(Unsafe working conditions,
accidents,
fire
hazard,
transmission
of
communicable diseases etc.)








Procurement of Works

Parameters to be Location
monitored

Measurement

Responsibil Frequency
ity

Letter of approval, Project Site
permits
and
submitted to DSC
for
information/action

Approvals
Contractor/
received from DSC/PID
authorities or
not

Mitigation Cost
(NRs)

manage traffic during
construction period.
Employ sufficient staff to
monitor OHS issues at site
Prepare safety management
plan as per ADB's
safeguards policy
statement/guideline
Conduct training on health
and safety and
environmental mitigation
measures
Obtain permit from DoA, if
required.
Since the alignment does
not pass through any
archaeological and/or
heritage areas, there will be
no any loss of
archaeological and heritage
sites
Provide regular health
checkups, proper sanitation
and hygiene, health care,
and control of epidemic
diseases to the workforce.
Make available first aid
kits, and fire extinguishers
in work site
Make available protection
gears (PPEs) to all
workers/supervisors and
compensate for the loss of
life or any type of injuries.
Provide insurance to the

Project Site
 The use of
safety
equipment by
workforce
 The provision of
health measures
and training
 Awareness
program, Signs
and posters,
Compensation
for health

KUKL/DNI - 7B

Once

Annually
Health records; PID-SSU/
records
of DSC/Contra
outbreak
of ctor
diseases;
maintenance of
health
clinic;
health
complaints;
number
of
awareness
programs
launched;
number
of
persons trained.

No
additional
cost required

3,000,000.00
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Mitigation Measures



Operational phase
Water quality



Parameters to be Location
monitored

Procurement of Works

Responsibil Frequency
ity

Mitigation Cost
(NRs)

workers and training in
OHS on Health and Safety.
Provide alternate potable
water supply during
maintenance works and
notify the public in
advance.

Conduct regular monitoring Water
analysis
of water quality from
treatment plants and service
reservoirs to ensure water
delivered to public meets
national standards
 Provide safe drinking water
to public
Total environmental pollution and site safety measures implementation cost
Water quality does not meet
national drinking quality
standards

Measurement

quality Project site

KUKL/DNI - 7B

Baseline water KUKL
quality
of
receiving water

Regularly

18,159,202.00
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Section 9 - Contract Forms
This Section contains forms which, once completed, will form part of the Contract. The forms for Performance
Security and Advance Payment Security, when required, shall only be completed by the successful Bidder after
contract award.

Table of Forms
Letter of Intent ....................................................................................................................................... 99
Letter of Acceptance ............................................................................................................................ 100
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Letter of Commitment for Bank’s Undertaking for Line of Credit ................................................ 102
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Advance Payment Security ................................................................................................................. 104
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Letter of Intent
[on letterhead paper of the Employer]

. . . . . . . date. . . . . . .

Notes on Letter of Intent
The issuance of Letter of Intent is the information of the selection of the bid of the successful bidder by the
Employer and for providing information to other unsuccessful bidders who participated in the bid as regards to
the outcome of the procurement process. This standard form of Letter of Intent to Award should be filled in and
sent to the successful Bidder only after evaluation and selection of substantially responsible lowest evaluated
bid.

To: . . . . . . . . . . name and address of the Contractor . . . . . . . . . .
Subject:

. . . . . . . . . . Issuance of letter of intent to award the contract . . . . . . . . . .

This is to notify you that, it is our intention to award the contract ………. dated …….…….. for execution of
the . . . . . . . . .name of the contract and identification number, as given in the Contract Data/SCC to you as your bid price
. . . . . . . . .amount in figures and words in Nepalese Rupees/US$ ………………. as corrected and modified in
accordance with the Instructions to Bidders is hereby selected as substantially responsive lowest evaluated
bid.

Authorized Signature: ...................................................................................
Name: ............................................................................................................
Title: ..............................................................................................................

CC:
[Insert name and address of all other Bidders, who submitted the bid]
[Notes on Letter of Intent
The issuance of Letter of Intent is the information of the selection of the bid of the successful bidder by the
Employer and for providing information to other unsuccessful bidders who participated in the bid as regards to the
outcome of the procurement process. This standard form of Letter of Intent to Award should be filled in and sent to the
successful Bidder only after evaluation and selection of substantially responsible lowest evaluated bid.]
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Letter of Acceptance
[on letterhead paper of the Employer]

. . . . . . . date. . . . . . .

To: . . . . . . . . . . name and address of the Contractor . . . . . . . . . .
Subject:

. . . . . . . . . . Notification of Award

This is to notify that your Bid dated . . . . date . . . . for execution of the . . . . . . . . . .name of the contract and
identification number, as given in the Contract Data/SCC . . . . . . . . . . for the Contract price of the equivalent of
[iamount in figures and words in the currency…….………….], as corrected in accordance with the Instructions to
Bidders is hereby accepted by our Agency..
You are hereby instructed to contract this office to sign the formal contract agreement within 15 days. As
per the Conditions of Contract, you are also required to submit Performance Security, as specified in SCC,
consisting of a Bank Guarantee in the format included in Section 9 (Contract Forms) of the Bidding
Document.
The Employer shall forfeit the bid security, in case you fail to furnish the Performance Security and to sign
the contract within specified period.

Authorized Signature: ...................................................................................
Name and Title of Signatory: ........................................................................

Procurement of Works
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Contract Agreement
THIS AGREEMENT made the . . . . . .day of . . . . . . . . . . . . . . . . ., . . . . . . ., between . . . . .
name of the Employer. . . . .. . . . . (hereinafter “the Employer”), of the one part, and . . . . . name
of the Contractor. . . . .(hereinafter “the Contractor”), of the other part:
WHEREAS the Employer desires that the Works known as . . . . . name of the Contract. . . . .should be executed
by the Contractor, and has accepted a Bid by the Contractor for the execution and completion of these
Works and the remedying of any defects therein,
The Employer and the Contractor agree as follows:
1.

In this Agreement words and expressions shall have the same meanings as are respectively
assigned to them in the Contract documents referred to.

2.

The following documents shall be deemed to form and be read and construed as part of this
Agreement.
-

the Letter of Acceptance;

-

the Letter of Bid;

-

the Addenda Nos . . . . . insert addenda numbers if any. . . . .

-

the Special Conditions;

-

the General Conditions;

-

Bills of Quantities (BOQ);

-

the Specification;

-

the Drawings;

-

the completed Schedules; and

-

Any other document

3.

In consideration of the payments to be made by the Employer to the Contractor as indicated in
this Agreement, the Contractor hereby covenants with the Employer to execute the Works and to
remedy defects therein in conformity in all respects with the provisions of the Contract.

4.

The Employer hereby covenants to pay the Contractor in consideration of the execution and
completion of the Works and the remedying of defects therein, the Contract Price or such other
sum as may become payable under the provisions of the Contract at the times and in the manner
prescribed by the Contract.
IN WITNESS whereof the parties hereto have caused this Agreement to be executed in
accordance with the laws of . . . . . NEPAL. . . . .on the day, month and year indicated above.

Signed by ................................................................

Signed by .....................................................................

for and on behalf of the Employer
in the presence of

for and on behalf the Contractor
in the presence of

Witness, Name, Signature, Address, Date

Witness, Name, Signature, Address, Date
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Letter of Commitment for Bank’s Undertaking for Line of
Credit
Bank’s Name, and Address of Issuing Branch or Office
(On Letter head of the Commercial bank or any Financial Institution eligible to issue Bank Guarantee as per prevailing
Law)

Date:
Contract No:
Name of Contract :

To:
[Name and address of the Employer]

CREDIT COMMITTMENT No: [insert number]
We are pleased to know that [name of Contractor] (hereinafter called “the Contractor”) has been awarded the
Contract for the execution of the Works of [description of works] for above contract.
Furthermore, we understand that, according to your conditions, the Contractor’s Financial Capacity i.e. Liquid
Asset must be substantiated by a Letter of Commitment of Bank’s Undertaking for Line of Credit.
At the request of, and arrangement with, the Contractor, we [name and address of the Bank] do hereby agree and
undertake that [name and address of the Contractor] will be provided by us with a revolving line of credit, for
execution of the Works viz. [insert name of the works], for an amount not less than NRs …….[in figure] ( in words)
for the sole purpose of the execution of the above Contract. This Revolving Line of Credit will be maintained by us
until [Insert “Initial Contract Period”] months by the Procuring Entity.
This committed line of credit shall not be terminated or cancelled without the prior written approval of Employer.
In witness whereof, authorised representative of the Bank has hereunto signed and sealed this Letter of
Commitment.
Signature
Name :
Designation:

Procurement of Works
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Performance Security
................................................................ Bank’s Name, and Address of Issuing Branch or Office ................................................................

Beneficiary: .............................................................. Name and Address of Employer ..............................................................................
Date: ................................................................................................................................................................................................................
Performance Guarantee No.: ..............................................................................................................................................................
We have been informed that . . . . . name of the Contractor. . . . . (hereinafter called "the Contractor") has
entered into Contract No. . . . . . reference number of the Contract. . . . . dated . . . . . . . .with you, for the
execution of . . . . . . name of contract and brief description of Works. . . . . (hereinafter called "the Contract").
Furthermore, we understand that, according to the conditions of the Contract, a performance guarantee is
required.
At the request of the Contractor, we . . . . . name of the Bank. . . . . hereby irrevocably undertake to pay you
any sum or sums not exceeding in total an amount of . . . . . name of the currency and amount in figures*. . . . . . (. .
. . . amount in words. . . . . ) such sum being payable in Nepalese Rupees, upon receipt by us of your first
demand in writing accompanied by a written statement stating that the Contractor is in breach of its
obligation(s) under the Contract, without your needing to prove or to show grounds for your demand or the
sum specified therein.
This guarantee shall expire, no later than the . . . . . Day of . . . . . . . . . . , . . . . . . **, and any demand for
payment under it must be received by us at this office on or before that date.

............................
Seal of Bank and Signature(s)

Note: All italicized text is for guidance on how to prepare this demand guarantee and shall be deleted
from the final document.

* The Guarantor shall insert an amount representing the percentage of the Contract Price specified in
the Contract in Nepalese Rupees.

** Insert the date thirty days after the end of Defect Notification Period. The Employer should note that
in the event of an extension of the time for completion of the Contract, the Employer would need to
request an extension of this guarantee from the Guarantor. Such request must be in writing and must be
made prior to the expiration date established in the guarantee. In preparing this guarantee, the Employer
might consider adding the following text to the form, at the end of the penultimate paragraph: “The
Guarantor agrees to a one-time extension of this guarantee for a period not to exceed [six months], in
response to the Employer’s written request for such extension, such request to be presented to the
Guarantor before the expiry of the guarantee”.
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Advance Payment Security
................................................................ Bank’s Name, and Address of Issuing Branch or Office ................................................................

Beneficiary: .............................................................. Name and Address of Employer ..............................................................................
Date: ................................................................................................................................................................................................................
Advance Payment Guarantee No.: ...................................................................................................................................................
We have been informed that . . . . . name of the Contractor. . . . . (hereinafter called "the Contractor") has
entered into Contract No. . . . . . reference number of the Contract. . . . . dated . . . . . . . .with you, for the
execution of . . . . . . name of contract and brief description of Works. . . . . (hereinafter called "the Contract").
Furthermore, we understand that, according to the Conditions of the Contract, an advance payment in the
sum . . . . . name of the currency and amount in figures*. . . . . . (. . . . . amount in words. . . . . ) is to be made against
an advance payment guarantee.
At the request of the Contractor, we . . . . . name of the Bank. . . . . hereby irrevocably undertake to pay you
any sum or sums not exceeding in total an amount of . . . . . name of the currency and amount in figures*. . . . . . (. .
. . . amount in words. . . . . ) upon receipt by us of your first demand in writing accompanied by a written
statement stating that the Contractor is in breach of its obligation under the Contract because the Contractor
used the advance payment for purposes other than the costs of mobilization in respect of the Works.
It is a condition for any claim and payment under this guarantee to be made that the advance payment
referred to above must have been received by the Contractor on its account number . . . . . Contractor’s account
number. . . . . at . . . . . name and address of the Bank. . . . . .
The maximum amount of this guarantee shall be progressively reduced by the amount of the advance
payment repaid by the Contractor as indicated in copies of interim statements or payment certificates which
shall be presented to us. This guarantee shall expire, at the latest, upon our receipt of a copy of the interim
payment certificate indicating that eighty (80) percent of the Contract Price has been certified for payment,
or on the . . . day of . . . . . . . , . . . . .**, whichever is earlier. Consequently, any demand for payment under
this guarantee must be received by us at this office on or before that date.

............................
Seal of Bank and Signature(s)

Note: All italicized text is for guidance on how to prepare this demand guarantee and shall be deleted
from the final document.

* The Guarantor shall insert an amount representing the amount of the advance payment in Nepalese
Rupees of the advance payment as specified in the Contract.

** Insert the date Thirty days after the expected completion date. The Employer should note that in the
event of an extension of the time for completion of the Contract, the Employer would need to request an
extension of this guarantee from the Guarantor. Such request must be in writing and must be made prior
to the expiration date established in the guarantee. In preparing this guarantee, the Employer might
consider adding the following text to the form, at the end of the penultimate paragraph: “The Guarantor
agrees to a one-time extension of this guarantee for a period not to exceed [six months], in response to the
Employer’s written request for such extension, such request to be presented to the Guarantor before the
expiry of the guarantee”.
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Letter of Price Bid
The Bidder must accomplish the Letter of Price Bid in its letterhead clearly showing the
Bidder’s complete name and address.
Date: .........................................................
Name of the contract: .........................................................
Invitation for Bid No.: .......................................................
To: ……………………………………………………………………………………………………….....
We, the undersigned, declare that:

(a) We have examined and have no reservations to the Bidding Documents, including Addenda
issued in accordance with Instructions to Bidders (ITB) Clause 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 120 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;

(f) If our bid is accepted, we commit to obtain a performance security in accordance with the
Bidding Document;
(g) 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;
(h) We understand that you are not bound to accept the lowest evaluated bid or any other bid that
you may receive;
(i)

We agree to permit the Employer/DP 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 the Employer; and

(j) If awarded the contract, the person named below shall act as our Representative:
Name: .................................................................................................
In the capacity of ............................................................................
Signed …………………………………………………………...
Duly authorized to sign the Bid for and on behalf of …………
Date …………………………………………………………....
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Schedules
Schedule of Payment Currencies
For ...........................insert name of Section of the Works ...............................................
Separate tables may be required if the various sections of the Works (or of the Bill of Quantities) will have local
currency requirements. [Insert the names of each Section of the Works].

A
Name of Payment Currency

Local currency

Amount of
Currency

B
Rate of Exchange
to Local Currency

C

D

Local Currency Equivalent
C=AxB

Percentage of
Net Bid Price (NBP)
100xC
NBP

1.00

Foreign Currency #1
Foreign Currency #2
Foreign Currency #3

Net Bid Price

Provisional Sums Expressed
in Local Currency

100.00

1.00

BID PRICE

Note:
The rates of exchange shall be the selling rates 30 days prior to the deadline for submission of bids
published by the source specified in BDS 15.
Separate tables may be required, if the various sections of the works (or of the Bill of Quantities) will have
local currency requirements. The Employer should insert the names of each section of the works.
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Tables of Adjustment Data
Table A - Local Currency
Bidder’s
Weighting
Bidder’s
Local Currency range (in %) Proposed
Amount
to be applied Weighting

Index
Code

Index
Description

Source of Index

Base Value
and Date

A

Nonadjustable

—

—

B

Labour

National Salary and Wage Rate
Index- "Construction Labor" of
Nepal Rastra Bank

20 – 25

C

Material

National Wholesale Price Index "Construction Materials" of
Nepal Rastra Bank

40 – 55

D

Equipment

National Wholesale Price Index "Machinery and Equipment" of
Nepal Rastra Bank

5 – 15

—

15

Total

0.15 (fixed)

100

1.00

Table B - Foreign Currency
NOT APPLICABLE
Name of Currency: .........................................................................................................
If the Bidder wishes to quote in more than one foreign currency, this table should be repeated for each foreign
currency.

Index Code

Index
Description

A

Nonadjustable

B

Adjustable

Source of
Index

Base Value
and Date

Bidder’s
Currency in
Type/Amount

—

Bidder’s
Proposed
Weighting

Equivalent in
FC1

A: 0.15
B:
C:
D:
E:
Total

1.00

Note:
As per GCC 1.1.3.1, "Base Date" means the date 30 days prior to the latest date for submission and completion of
the tender

Procurement of Works

KUKL/DNI - 7B

Price Bid

4

Bill of Quantities

Procurement of Works

KUKL/DNI - 7B

Price Bid

5

BILL OF QUANTITIES
Preamble
General
1.

The Bill of Quantities shall be read in conjunction with the General Conditions, Conditions of
Particular Application, Technical Specifications, and Drawings.

2.

The quantities given in the Bill of Quantities are estimated and provisional, and are given to provide a
common basis for bidding. The basis of payment will be the actual quantities of work ordered and
carried out, as measured by the Contractor and verified by the Engineer and valued at the rates and
prices tendered in the priced Bill of Quantities, where applicable, and otherwise at such rates and
prices as the Engineer may fix within the terms of the Contract.

3.

The rates and prices tendered in the priced Bill of Quantities shall, except insofar as it is otherwise
provided under the Contract, include design, preparation of working drawings based on theodolite/
level survey to provide the elevation of each junction/ node with established on bench mark as
instructed by the Engineer and all constructional equipment, labor, supervision, materials, erection,
testing, maintenance, insurance, profit, taxes and duties, together with all general risks, liabilities and
obligations set out, safety or implied in the Contract. The above cost should be included in contractor
quoted rate in respective item to be executed at the site.

4.

The rates and prices shall be quoted entirely in Nepalese Rupees, while the foreign currency
requirements, included in said rates and prices, are given in the Schedule attached to the Letter of
Bid.

5.

The whole cost of complying with the provisions of the Contract shall be included in the items
provided in the priced Bill of Quantities; and where no items, are provided, the cost shall be deemed
to be distributed among the rates and prices entered for the related Items of Work.

6.

General directions and descriptions of work and materials are not necessarily repeated or summarized
in the Bill of Quantities and the bill is deemed to be included for completing works described in the
Contract Documents.

7.

Provisional Sums / Provisional Works included and so designated in the Bill of Quantities shall be
expended in whole or in part at the direction and discretion of the Engineer in accordance with SubClause 13.5 of the General Conditions. The amount/quantity may or may not be used as a whole as
well as in part. The Contractor shall, when required by the Engineer, produce at least three quotations,
invoices, vouchers for the finalization of rates/ prices/ amount, etc to the satisfaction of the Engineer.

8.

The method of measurement of completed work for payment shall be in accordance with the
following Measurement and Payment clauses. In the case of lump sum items which comprise a
number of work activities, the activities shall not be measured separately and payment shall be based
on the lump sum item or on prorate basis/cost breakdown as instructed by the Engineer. However,
Engineer may ask the details of cost of each activities to be perform the stipulated task given in the
BoQ of such items. Furthermore, when requested by the Employer for the purposes of making
payments or part payments, valuing variations or evaluating claims, or for such other purposes as the
Employer may reasonably require, the Contractor shall provide the Employer with a breakdown of
any activity items included in the BoQ

9.

Payment for Supply and Installation of Pipe and Fittings shall be as following:

10.

Payment for Supply and Installation of Pipe and Fittings for primary pipeline shall be as
following:
i)

ii)

Procurement of Works

Maximum up to 40% of the Contractor’s quoted item rate for supply and
installation of pipes and fittings shall be paid as per clause no. 58.1 of PCC of
CoC upon delivery and acceptance of procured pipes and necessary fittings for
the said procured length of pipe.
Maximum 60% of the Contractor’s quoted item rate for supply and installation of
pipes and fittings shall be paid after laying & jointing of the pipes and fittings and
successful sectional testing as per Technical Specifications.
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Payment for Supply and Installation of Pipe and Fittings for Secondary and tertiary pipeline
shall be as following:
iii)

Maximum up to 40% of the Contractor’s quoted item rate for supply and installation of
pipes and fittings shall be paid as per clause no. 58.1 of PCC of CoC upon delivery
and acceptance of procured pipes and necessary fittings for the said procured length
of pipe.
Maximum 40% of the Contractor’s quoted item rate for supply and installation of pipes
and fittings shall be paid after laying & jointing of the pipes and fittings and successful
sectional testing as per Technical Specifications.

iv)

v)

12.

Remaining 20% amount of the Contractor’s quoted item rate for supply and
installation: upon meeting the functional guarantees as per the General Requirements/
upon completion of full DMA testing including disinfection works as per Technical
Specifications Section 4.8.

Payment for Excavation and Backfilling of Secondary and Tertiary Pipeline Trench will be:

i.
ii.
iii.

40% of the rate, for completed excavation work
20% of the rate, for completed bedding
20% of the rate, for completed backfilling and compaction and disposal of excess
material
20% amount of the Contractor’s quoted item rate for Excavation and Backfilling of
Secondary Pipeline Trench: upon meeting the functional guarantees as per the
General Requirements.

iv.

13.

Payment for Construction of Valve/Meter/Fire Hydrant Chambers and Installation of Pipe,
Fittings and Specials

i.

80% of the Contractor’s quoted item rate for supply and installation, minus any
amounts already certified for payment under PCC 14.5(c): upon completion of
installation works, including pipelaying and sectional testing as per Technical
Specifications Section 3.3.7 (Section 6B).
20% of the Contractor’s quoted item rate for supply and installation: upon meeting
the functional guarantees as per the General Requirements (Section 6A)/upon
completion of full DMA testing including disinfection works as per Technical
Specifications
Section 4.8.

ii.

14.

Payment for House Hold Connection

i.
ii.
iii.

50% of the Contractor's quoted item rate for supply and installation shall be paid as
per clause no. 14.5(c)(i) of PCC of CoC upon delivery at the site.
30% of the Contractor's quoted item rate for supply and installation shall be paid
upon completion of installation and successful sectional testing.
20% of Contractor's quoted item rate for supply and installation shall be paid upon
completion of full DMA testing

PART 1 – PRELIMINARY AND GENERAL ITEMS
1. Insurance
The cost of providing insurance of Works and Contractor’s Equipment shall be paid to the
Contractor as provisional sum amount against submission of required insurance policies with the
appropriate payment receipts, in the form acceptable to the Employer.
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The cost of providing Third Party Insurance (Including Employer’s Property) shall be paid to the
Contractor as provisional sum amount against submission of required insurance policies with the
appropriate payment receipts, in the form acceptable to the Employer.
The cost of providing Insurance against accident to workmen shall be paid to the Contractor as
provisional sum amount against submission of required insurance policies with the appropriate
payment receipts, in the form acceptable to the Employer.
The Contractor shall extend the validity period of all kinds of insurances until the completion of the
project including extension of time given, if any, plus defect liability period.
2.

Facilities for the Engineer, and the Engineer’s Representative and Staff
This covers site offices, services and facilities for the Engineer, the Engineer’s representative and
staff as per Clause 1.3 of the General Technical Specifications.
Payment for the provision of the site office & its related services will be made on the pro-rata basis of
actual months of use of site office facility by the Engineer, the Engineer’s Representative and Staff.
Payments for the provision of survey equipment and field survey assistance will be made as per
clause 1.2.2. of the General Technical Specifications and safety equipment, and field survey
assistance will be made on the basis of the actual number of months use of the equipment by the
Engineer, the Engineer’s Representative and Staff. The Engineer may use or may not use those
equipment and actual use of the equipment will be paid.
Payment for the operation and maintenance of pick-up vehicles will be made on the basis of the actual
number of months the Employer, Engineer, the Engineer’s Representative and Staff will make use of
the said vehicles.
Payment for the operation and maintenance of motorcycles will be made on the basis of the actual
number of months the Employer/Engineer, the Engineer’s Representative and Staff will make use of
the said vehicles.

3.

Provision and Maintenance of Site Installations
Site installations covers mobilization and demobilization work, and provision and maintenance of
contractor’s camp and offices, as per Clause 2.3 of the Technical Specifications. No payment shall be
made for this facilities. All the cost associated with this provision is deemed to be included in the
item rates of the Bill of Quantities.

4.

Provision of Temporary Facilities
This provision covers all temporary facilities, including diversion of utilities, detours and traffic
controls, temporary services and protection of adjoining properties, and all other requirements as per
Clause 2.4 of the Technical Specifications. No payment shall be made for this facilities. All the cost
associated with this provision is deemed to be included in the item rates of the Bill of Quantities.

5.

Quality Control
This covers the provision of quality control plan and procedures, sampling, material / plant
certificates, maintaining of site records and daily log books and testing facilities and laboratories
including materials, manpower and equipment needed for all testing required to ensure quality of
work, and all other requirements as per Clause 2.7 of the Technical Specifications. Payment shall be
made per actual month, but total months should not exceed the time specified in PCC 1.1.3.3.

6.

Submissions by the Contractor
Payment for the provision of reports, records, programs, manuals, design and drawings and other
requirements as per Clause 1.7. of the General Technical Specifications, but excluding sub-clauses
1.7.4 and 1.7.4.1, shall be made per month, but total months should not exceed the time specified in
PCC 1.1.3.3.
Training for Operations and Maintenance
Payment for operations and maintenance training as specified in Clause 1.8.7 of the General
Technical Specifications will be paid as per actual as approved by the Employer/Engineer. Payment
shall be made on pro-rata basis approved by the Engineer.(upon completion of classroom-type
training sessions and field trainings - as required under the Specifications).

7.
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8.

Construction Safety/Safeguard/Traffic Control Equipment
Payment for Construction Safety/Safeguard/Traffic Control Equipment undertaken as per Sub-clause
GCC 4.18 (Protection of the Environment), Part B Specific Provisions of Section 8 (PCC) and Item f.
Mitigation and Monitoring, para. C.1.2, Construction Phase, Section C Environment and OHS
Management Plan of Appendix D (EMP) of the General Technical Specifications shall be made per
month. Payment shall be made after completion of all requirements and scoring minimum 60% as per
Safety, Environment and Social Safeguard (SESS) Checklist and after approval by the Engineer.
Failing to score minimum 60% on the said SESS checklist at any one day of the month, the
Contractor will not be paid for the said month.
9. Preparation of As-built Drawings and GIS Data Creation
Payment for as-built drawings and GIS data as per Clause 1.1.5 of the Employer Requirements,
Clause 1.7.4 of the General Technical Specifications and Clause 1.4.7.1 of Particular Specifications
shall be lump sum payable on monthly basis (but total months should not exceed the time specified in
PCC 1.1.3.3).. Payment shall be made after approval by the Engineer of the submitted As-Build
Drawings and related GIS Data. The As-built drawings and GIS Data shall be submitted along with
the Contractor`s monthly statement/progress payment request. No payment will be authorized by the
Engineer for Record Drawings (only validated As-Built Drawings will be authorized for payment).
The drawings and GIS Data shall be incorporated in every monthly progress report.
10. General and preliminary items
All lump sum (LS) items under Part No. A1: Preliminary and General Work of BoQ are considered
for the entire construction period until the Taking Over Certificate issued. Quantity variation shall
not be applicable in these items even if contract period is extended. However, the payment for these
items shall be made periodically on quarterly basis. Total amount of lump sum (LS) Item will be
divided/ derived into monthly amount and payment shall be made for the period of completed work.

PART 2 – CIVIL WORKS
1.
Pipe Trenches
All pipe line trench excavation (in open cut method) shall be excavated either by machine or
manually or by both methods as instructed / approved by the Engineer.
The rates and prices for excavations shall be for, but not be limited to, all types of ground
encountered, including those above, or below, water level. Excavation shall be paid in cum of actual
work done at site. For the pipe laying works, the width of trench will not be more than the width
given in the pipe trench drawing/ table. In no case shall any of the following be included in the
measurement for payment:
•

quantity of any excavations performed prior to the taking of measurements of the
undisturbed, original, natural ground;

•

removal of slides, cave-ins, silting or filling due to the action of the elements or weather
and/ or carelessness of the Contractor. Any costs of dealing with unsound material if, in
the opinion of the Engineer, the cause of unsoundness is due to the failure of the
Contractor to comply with the Specifications.

.
For unsuitable material, the excavated material shall be measured as the volume of material directed
to be removed by the Engineer
No allowance shall be made for any bulking or for any extra transport required due to bulking.
No separate cost for the backfilling shall be paid. The cost of backfilling is deemed to be included in
the rate of excavation.
The level of backfilling shall be from the top of sand bedding to the bottom of reinstatement works. If
contractor cannot do the reinstatement work after backfilling work, the Contractor shall backfill the
trench up to the existing pavement at their own cost. The additional back filling work at reinstatement
Procurement of Works
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will be the temporary works and will not be paid additional. The backfilling works will be paid only
after the compaction test report submission.
Rates for trench excavation and backfilling shall cover the cost of excavating in all types of soil and
re-use of the excavate soil, testing, dewatering, backfilling and compaction, forming embankments,
terraces, side support arrangements up to 2.4 depth, protection of structures, provision for existing
services, dealing with storm and ground water, dewatering, supply & installation of pipe warning
tapes, protection of slopes, and the import of any suitable material required for backfill, and disposal
of excess excavated material.
Trench excavation will be measured in cum.
The sand bedding will be measured in cum and will be paid separately in cum after deducting the
volume of pipe occupied.
Fill shall be measured as the net volume, above ground level, of the permanent earthwork to the
dimensions shown on the Drawings or directed by the Engineer, irrespective of source of material.
The rate shall include for, but not be limited to, selection, handling, placing, and compaction of
excavated or imported material.
2.

Pipe laying
The rates for laying of gravity or pressure pipelines in open cut excavation and HDD method shall
include but not limited to design, and establishment of all plant whether temporary or permanent for
the production of the pipes and fittings, the quality control, providing, fabricating, testing,
transporting, and handling ductile iron and fittings. The rate includes lining and coating of the pipes
and fittings, transportation of pipes and fittings to the stockyard/site, transport of the pipes and fittings
from the stockyard, , provision and installation of polyethylene sleeving for ductile iron pipes,
provision and installation of warning tape, supply & installation of various types of necessary valves
and chambers, laying and jointing of the pipe and fittings, and protection of joints and flanges as
specified in Technical Specifications. All ancillary parts, minor fittings, bolts, nuts, gaskets, washers,
fixings, etc. joining materials, protective coatings and sleevings and other items not specifically listed,
but necessary for the proper installation of the materials, pipework and equipment are deemed
included in the rates.
For HDD operations, rate include the drilling and reaming of the Horizontal borehole for HDPE pipes
PE 100 SFR 17 (PN 10) of different size (excluding the supply and installation of pipes), but
including all other operations and supplies, as stated in Bill B9
Pipe laying (in open excavation and HDD method) will be measured in meter for each pipe diameter
as the distance along the centerline of the pipeline actual length laid at site as below:
For the measurement of DI pipe, DI fittings will be measured & paid separately as per BoQ. The DI
pipe length will be measured deducting the length of DI fittings.
Pipework, valves and fittings inside structures, from the outside joint nearest to the structure will be
included in the cost of the internal pipework for the structure, or as otherwise specified.
Pipeline structures including pipe crossings , valve chambers, air valve chambers, washout
chambers, sumps, manholes and the like shall be measured by number and shall include for all work
necessary to complete the structure, excluding piling, but including excavation and backfilling,
blinding, formwork, concrete, blockwork, reinforcement, rendering, waterproofing, structural
steelwork, metalwork including ladders or step irons, protective coatings, etc. and all connecting
pipes, valves, fittings, surface boxes, covers, including all necessary supports, hangers, clamps and
for all building in of the pipes.
Crossings of watercourses and culverts, except where detailed as a pipe crossings or culvert crossings
(in the drawings), shall not be measured separately and the specified requirements including trench
cut-off walls, riprap and concrete surround, shall be included in the appropriate rate for the pipeline
section.
No separate valuation shall be made in respect of concrete barriers; interconnecting pipework;
detectable marker tape; polyethylene sleeving; survey of all underground utilities and trial holes. The
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Contractor's costs for meeting his obligations under the Contract with respect to these items shall be
deemed to be included in the rates for pipe laying.

3.

Rates for erection of marker posts shall include, but not be limited to, for all excavation, refilling,
ramming, disposing of surplus, concrete, shuttering, reinforcement, making good ground surface,
information plates and fixing and painting. Important note: The Contractor shall employ the Ductile
Iron pipe manufacturer to demonstrate laying and jointing initially, as per Clause 3.3.3.4.2, Laying of
Pipes of Technical Specifications. The rates include the costs of engagement by the Contractor of a
Senior Pipe Manufacturer`s Instructor for full time presence at sites during initial 6 months for (i)
Training of Contractor`s pipe laying foremen and testing foremen as well as Employer’s staff, and (ii)
for instructions and control of pipe storing, handling, laying/jointing, hydrostatic pressure test and
leakage test. The training shall also include the cutting of pipes and the repair of damaged pipes
(internal and external coatings). No pipe laying works will be authorized by the Engineer during
initial 6 months without full time presence and instructions at site from the Manufacturer`s Pipe
Laying and Testing Instructor.
Management of Excavated/ Backfill Material for Worked Sealed/ Black Top Roads
The Contractor shall NOT place any excavated material on the work place ground whist executing
contract works on all black top roads and other sealed roads i.e. interlocking pavers, stone pavers,
brick pavers etc. All excavated material is to be immediately loaded on to trucks.
Excavated material consists of excess and backfill material for the contract works.
All excess material is to be safely disposed to an area approved by the concerned Authority and the
Contractor is responsible to attain the said approval and submit to the Engineer before commencing
works. See also the preamble associated with excavation works.
All backfill material may either be retained loaded on trucks on-site or removed off-site and either
option is to meet all safety and environmental obligations stated in the contract. The on-site truck
option needs an approved traffic diversion and/or truck waiting plan and the off-site removed material
is to be temporarily and safely stored and at an area approved by the concerned Authority. The
Contractor is responsible to obtain either of the said approvals and submit to the Engineer before
commencing works. Upon readiness of the pipe line works, the off-site stored backfilling material is
then to be returned to the work site and used to backfill the contract works. The quoted rate shall
include ALL cost associated with either the on-site or off-site approach including haulage, if
applicable (whatever distance), loading and unloading, storage etc., etc. No extra cost is to be
entertained for the rate shall be deemed to be ALL inclusive for either method.

4.

Hydraulic/Leakage Tests and Disinfection

Hydrostatic and leakage testing and disinfection will be measured as the length of all
pipeline tested including the length of fittings, chambers, and river/bridge./culvert crossings.
The rate shall include all labour, material, equipment & other incidental including cleaning
the pipe prior to the test, sealing the pipe after the test to prevent contamination of the
pipeline, cost of potable water required for the hydraulic and leakage tests (incl. for
complete flushing of the pipe sections prior to the hydraulic test), cost of disinfection of the
pipeline, etc. All costs of water analysis, taking of samples and reporting is included in the
rates (including the provision of potable water for the entire duration of the tests and if
required re-testing).
5.

Thrust and Anchor Blocks
Thrust Blocks and anchor blocks will be measured as the net volume of the concrete block calculated
using the dimensions shown on the drawings, with no allowance for additional concrete to fill areas of
over excavation. Measurement shall include for all work necessary to complete the block, including
excavation and backfilling, blinding, formwork, reinforcement, reinstatement, etc.

PART 3 - SUPPLY OF PIPES AND FITTINGS FOR OPERATION AND MAINTENANCE
1. Supply of Ductile Iron and HDPE Pipes
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Where indicated in the Bill of Quantities, measurement for the supply of DI and HDPE pipes shall be
made per linear meter. The rates shall be deemed to include all works including but not limited to
design, and establishment of all plant whether temporary or permanent for the production of the pipes,
the quality control, providing, fabricating, testing, transporting, and handling DI and DHPE pipes.
The rate includes lining and coating of the pipe (for DI pipes), the copper wire system for HDPE
detectable HDPE pipes installed in HDD method, the transportation of pipes to specified warehouse,
loading and unloading to site all complete. The rate also includes any repair (material and labor) of
potential damages to internal or external coatings of any ductile iron pipe or HDPE pipe due to weak
handling or storing of pipes of the contractor, on instruction of the Engineer
Supply of Ductile Iron Fittings

Measurement for the supply of DI fittings shall be made per number. The rates shall be
deemed to include all works including but not limited to design, and establishment of all
plant whether temporary or permanent for the production of the fittings, the quality control,
providing, fabricating, testing, transporting, and handling DI fittings. The rate includes
lining and coating of the fittings, transportation of fittings to specified warehouse, loading
and unloading. The rate also includes any repair (material and labor) of potential damages to
internal or external coatings of any ductile iron fittings due to weak handling or storing of
pipes of the contractor, on instruction of the Engineer.
3.

Surplus Pipes and Fittings
Any surplus pipe, fittings & valves quantities after the completion of works and deemed necessary for
future use by the PID/KUKL shall be paid for at a rate as per following:
DI Pipes :
10 percent less than Contractor’s quoted rate for the supply, laying and jointing of
respective diameter of DI pipe
HDPE Pipes :
20 percent less than Contractor’s quoted rate for the supply, laying and jointing of
respective diameter of HDPE pipe
DI Fittings :
10 percent less than Contractor’s quoted rate for the supply, installation and jointing of
respective diameter of DI fittings
Valves :
10 percent less than Contractor’s quoted rate for the supply, laying and jointing of
respective diameter of Valves

PART 4 - DAYWORKS
1.
General
Reference is made to Clause 13.6 of the General Conditions of Contract. Work shall not be executed on
a daywork basis except on the written order of the Engineer. The rates for dayworks entered in the
schedules shall be applicable to any quantity of daywork ordered by the Engineer. Nominal quantities
are indicated against each of the item of daywork. The extended total for daywork shall be carried
forward as a provisional sum to the Summary Total Bid Amount.
The Contractor is to enter below the fully inclusive rates which he will charge for works carried out on a
day work-basis. These rates are to cover for all overtime, subsistence and condition payments, transport
of labor, supervisory cost and expenses, overhead charges and profit, waste, fuel, power, water and
other consumable stores, use of all hand and pneumatic tools, light and non-mechanical plant, use of rail
tracks, roads, scaffolding, staging, pumps, pipelines, hoists, derricks or cableways erected or in the
operation for other purpose and used incidentally, spares and maintenance to plant, all as necessary for
the purpose and efficient carrying out of the dayworks ordered, all as applicable. All quantities are
provisional and the works shall be executed on the instructions of the Engineer only. Unless otherwise
adjusted, payments for daywork shall be subject to price adjustment in accordance with the provisions in
the Conditions of Contract. If requested during Bid evaluation the Bidder has to show that the Daywork
rates quoted in this bill are “fair and reasonable”.
2.

Dayworks Labor
In calculating payments due to the Contractor for the execution of daywork, the hours for labor shall be
reckoned from the time of arrival of the labor at the job site to execute the particular item of daywork to
the time of departure, but excluding meal breaks and rest periods. Only the time of classes of labor
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directly doing work ordered by the Engineer and for which they are competent to perform shall be
measured, but not the time of foremen or other supervisory personnel.
The Contractor shall be entitled to payment for the total time that labor is employed on daywork,
calculated at the rates entered by the Contractor.
Rates in the Dayworks Schedules shall apply to labor of trade and qualification as described and to labor
of other trades with similar skills and qualifications. The rates for labour shall cover all direct costs to
the Contractor, including (but not limited to) the amount of wages paid to such labour, transportation
time, overtime, subsistence allowances, and any sums paid to or on behalf of such labour for social
benefits in accordance with Nepalese law
3.

Dayworks Materials
The Contractor shall be entitled to payment in respect of materials used for daywork in accordance with
Sub-Clause 13.6 of the General Conditions of Contract. The Contractor shall be entitled to payments in
respect of Materials at the rates entered by him in the Schedule of Daywork. The said rates shall be
deemed to include any applicable taxes, freight, insurance, and handling expenses for delivery to the
storage or stockpile on the Site.
The costs of hauling materials for use on work ordered to be carried out as daywork from the storage or
stockpile on the Site to the place where it is to be used will be paid in accordance with the terms for
Labor and Construction Equipment.
1.

Dayworks Equipment
The Contractor shall be entitled to payments in respect of Construction Equipment used for dayworks at
the rental rates entered by him in the Schedule of Daywork. The said rates shall be deemed to include
complete allowance for depreciation, interest, indemnity and insurance, repairs, maintenance, supplies,
fuel, lubricants, driver/operator, helper and all other consumables and all overheads, profit and
administrative costs related to the use of such equipment.
In calculating the payment due to the Contractor for Constructional Plant employed on daywork, only
the actual number of working hours will be eligible for payment.
Important Note: No claim will be considered for further payment in respect of any work or method of
execution, which may be described in the Contract or is inherent in the construction of the work and
detailed on the drawings on account of:
•

items omitted from the Bill of Quantities, but depicted on the drawings;

•

any omission from the wording of the items or from a clause in the Preamble; or

•

no mention of such work or method of execution having been in the Preamble
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Bill of Quantities

Procurement of Works

KUKL/DNI - 7B

This sheet is only for reference. For bidding purpose visit website "www.bolpatra.gov.np"

Item Name & Description

Unit

Quantity

PS

1

PS

1

PS

1

PS

1

1.4. Cost for complying with any other requirement (study or construction or
compensation) not covered in BOQ, General or Particular Conditions of Contract which
may have a financial implication and instructed by the Engineer during execution of the
Work.

PS

1

1.5. Provision for cutting existing water line, dismantling and reinstatement of the line in
initial state including dismantling, cleaning of the area, temporary closure, supply,
jointing of new Medium Class pipe, all new fittings (Bends, Nipples, Flange Sets, Unions
and Valves), specials and other material as necessary for complete work as instructed by
the Engineer and including all cost of material, labour, all lead and lift (Technical
specification :clause 3.1.5)

PS

1

1. Provisional Sum
1.1 Allow for all cost providing Insurance:
1.1.1 Contractor's all Risk Insurance cover for the Works, Damages to third Party and
Contractor's equipment (Technical specification :clause 2.9.2)
1.1.2 Insurance cover against Workman's compensation (Employees of Employer,
Engineer and Contractor) ( Technical specification :clause 2.9.3 & 2.9.5)
1.2. Provisional sum for third party inspection for pipes, valves, fitting and accessories
(Technical specification :clause 2.9.4)
1.3. Provision for inspection and testing of pipes, valves, fittings and accessories at the
manufacturer's premises by employer, engineer and/or their representative (Technical
specification :clause 2.7.4)

Rate

7,000,000.00

Amount

7,000,000.00

5,000,000.00

5,000,000.00

10,000,000.00

10,000,000.00

1,500,000.00

1,500,000.00

5,000,000.00

5,000,000.00

5,000,000.00

5,000,000.00

1.6. Provision of cutting, dismantling and reinstatement of the CI/DI mains in initial state
of various pipe sizes including dismantling, cleaning of the area, temporary closure,
supply of new C25/40 Class Di pipes, all new fittings (Bends, Tail piece, Flange Sets,
Mechanical couplings, DI Gate valves), specials and other material as necessary for
complete work as instructed by the Engineer with all cost of material, labour, lead and
lift (Technical specification :clause 3.1.5).

PS

1

PS

1

1.8. Provide payments to other statutory undertakings for diverting electricity including
re-alignment of cables, shifting of poles of any capacities/kind and transformers of any
type/capacities , which will be reimbursed as per actual (Technical specification :clause
3.1.5).

PS

1

1.9. Provide payments to other statutory undertakings for diverting Telecommunication
and other communication services, which will be reimbursed as per actual (Technical
specification :clause 3.1.5).

PS

1

PS

1

PS

1

1.7. Provision for relocating existing control valves of water mains dismantling and
reinstatement/relocating of the valves in initial state for various pipe sizes including
dismantling, temporary closure, supply of DI Valves (for pipe >125mm), Gate valves (for
pipe size ≤125mm), all new fittings (Tail piece, Flange Sets, Mechanical couplings, Unions,
and other material as necessary for complete work as instructed by the Engineer and
with all cost of material, labour, lead and lift (Technical specification :clause 3.1.5).

1.10. Provide payments to other statutory undertakings for tree cutting which will be
reimbursed as per actual.
1.11. Reinstate or new laying of sewer or storm water drainage lines by new pipes of
NP3 Series RCC Hume Pipes or by using existing pipes including supply, laying, leveling
and jointing of the pipes of various sizes with required collar and jointing them by 1:2
cement sand mortar including caulking with bitumen and jute, dewatering all complete
works as per specification and as directed by the Engineer for all disposal of debris, lead
and lift.

10,000,000.00

10,000,000.00

5,000,000.00

5,000,000.00

5,000,000.00

5,000,000.00

5,000,000.00

5,000,000.00

2,000,000.00

2,000,000.00

15,000,000.00

15,000,000.00

1.12. Dismantling and repairing to the original finish of compound walls and other
structures as per technical specification including all cost of labour, material,
transportation with all lead and lift.

PS

1

1.13. Provide for payment for easements like temporary way-leaves, across cost, and
other minor compensation in the area of the permanent works which will be paid at the
rate approved by the Engineer.

PS

1

PS

1

PS

1

PS

1

PS

1

LS

1

LS

1

LS

1

1.14. Training on OHS, Environmental mitigation and compliance, operation and
maintenance (Section B :clause 3.5)
1.14.1 Training to project personnel on Health safety and operational management
(Section B :clause 3.5)
1.14.2 Training to project personnel on environmental mitigation and management
(Section B :clause 3.5)
1.14.3 Training to Employer's personnel on operation and maintenance (Technical
Specificatio :clause 2.6.7)
1.15. Disposal of spoil/ earth material, excavated soil in designated area, for the cost not
covered under payable item of the BoQ
2. A1: Preliminary and General Work
2.1. Provide all monthly physical and financial progress reports, programs, manuals and
design & drawings( Technical specification Clause : 2.6).
2.2. Provide record photographs with Digital Copy in CD and two color prints there from
each on glossy paper mounted for inclusion in progress reports(Technical Specification:
Clause 2.6.8).
2.3. As built drawing and GIS Data Creation: Preparation and submission of as built
drawing showing newly laid pipe, HH connection point & meter point, fittings, chambers,
thrust block, existing utilities (electrical, telecommunication, water and sewer lines) in
GIS database as well as in hard copy at the completion of each DMA (Technical
specification :Clause 2.6.5)
2.4. Engineer's Site Office and Other Services

2,500,000.00

2,500,000.00

2,000,000.00

2,000,000.00

300,000.00

300,000.00

300,000.00

300,000.00

600,000.00

600,000.00

2,500,000.00

2,500,000.00

2. 4.1 Provide furnished Site Offices at the approved location for the Engineer or his
representative at Work Sites with furniture and equipped (Technical specification: Clause
2.2.1)

no

1

2.4.2 Maintain Engineer's site office (Service for the Engineer), equipments, office
premises, with payment of rents, fees and charges for services, provision of one office
assistant, in office including regular supply of stationary, office consumables . etc
(Technical Specification : clause 2.2.2) .

Month

30

2.5. Compliance of quality control/Assurance plan as per approval: the work includes,
details of sampling, material/plant certificates, maintaining site records, daily log books,
testing facilities and providing and maintaining laboratories including materials,
manpower and equipment needed for all kind of testing facilities required to maintain
the quality of works and including all expences for water, electricity, communication,
transportation (Technical specification: Clause 2.7)

Month

30

2.6. Supply and operation of Vehicle: Provide following vehicles on rent with fuel and
lubricant including maintenance during construction period on monthly cost basis for
the use of Engineer or his staffs and as itemized below (Technical specification: Clause
2.2.5)
2.6.1 Provided of Four Wheel Drive Pick Up at least 2200 CC with driver 2019 AD model
or latest on rent with all necessary fuel, libricant, insurance, maintenance, servicing
(Technical specification :clause 2.2.5)

Month

2.6.2 Supply of Motorbikes of at least 125 CC 2019 AD model or latest on rent with all
Motorbikes including fuel, lubricant, insurance, maintenance, regular servicing and
others(Technical specification :clause 2.2.5)

Month

2.7. Provide a set of survey equipments for the exclusive use of Engineer including
maintenance, services of adequate number of surveyors, survey assistants and labors for
the site during entire construction period of the project , and also during defect liabilities
period of the project on demand basis; (General Technical Specification clause no.2.2.4)

Month

50.00

180.00

30.00

2.8. Provide and place signboards as per drawing (Dwg No: DPR/MISC/021) at each
project office and at three location of each section of the Contract( Technical
specification: clause no. 2.3.17)
2.9. Construction Safety/Safeguard/Traffic Contrl/ Environmental mitigation (Technical
specification: Clause 2.2.6.2)
2. 9.1 Provide safety equipment for the exclusive use of Engineer at site offices of the
types and number specified for the period of the Contract (Technical specification:
Clause 2.2.6.1)
2.9.2 Conduct air, noise and wataer quality test as base line survey and during
construction period, as per the approval (Annex:3)
2.9.3 Provide, place, safety equipments, safeguard accessories including PPEs, First aid
box, fire extinguisher, health surveillance, west collection bins as per the specifiction
(Technical specification :clause 2.2.6).
2.9.4 Construction of labor camp as per international standard with toilet facilities and
construction of chemical storage area
2.9.5 Provide, place, errect traffic diversion furnitures, traffic control signs & signal
including dedicated manpower, necessary barricades, separate safeguard cum traffic
control team, road safety awareness programme as per Traffic Management Plan etc.
and complince of all above (Technical specifiction :clause 2.2.6.3)
2.9.6 Placement of a dedicated team of one safety lead, one safety assistant, for
maintaining safety and protection agaisnt accidents with one standby 4 wheeled vehicle,
for the compliance of EMP safeguard (Technical specification :clause 2.2.6)
2.9.7 Sprinkling of water three times a day during dry period at day time along excavated
trench untill reinstatement with blacktop and as per Engineer's instruction
2.10. Preparation of Safety management plan as per ADB's safeguard policy
statement/guideline
2.11.Preparation of manual for training on health and safety (Technical specification
:clause 3.2.4)

Nos

Month
LS
Month
LS

Month

Month
km

1.00

30.00
1.00
30.00
1.00

30.00

30.00
136.00

LS

1

LS

1

2.12. Provide canopy type Mobile Diesel Generator Set, lighting arrangement, necessary
accessories (lamps, lamp stands, cables, fuel, lubricant, etc.) and other associated
manpower for construction during night time/night shift (each night shift comprises 8
hours of working) for illumination of working gang and surrounding area. The rate shall
includes supply, operation and maintenance of the generator set, all lighting
arrangements, associated manpower including cost of manpower for executing civil work
at Night. If the night shift is lesser than 8 hours of working period, than the payment will
be made on prorata basis (Technical specification: Clause 2.2.8)

Shift

300

m2

11135.96

3.1.2. Earthwork Excavation for secondary and tertiary pipeline trench through all types
of soil, for all/any depths, including cost of dewatering, safe disposal of excess earth from
pipeline trench, with all complete works with all lead and lift (Technical specifications
:Clause 3.2)

m3

103776.16

3.1.3. Earthwork excavation work in foundation of Structures except pipeline works for
any depth in all types of soil including backfilling with compaction by layers, supporting
excavation, protection structures and dewatering with all temporary facilities and safe
disposal of extra material all complete works and direction of the Engineer with all lead
and lift (Technical specifications :Clause 3.2).

m3

8240.72

m2

23684

3.B: Civil Works
3.1 B1: Site Clearance Earthwork Sand Filling Shoring and Other Earth Material Related
Works
3.1.1. Cutting/Excavating of Bitumen Surface Paved Road as per the instruction of the
Engineer including clearing debris from site with all lead and lift, loading unloading and
disposal. The Excavation shall be according to (DWG. NO. DPR-7c/MISC/008) or as
instructed by the Engineer.

3.1.4. Supply of materials including erection of hardwood shoring on both sides of trench
as a support for trench excavation deeper than 1.2m including selection of materials,
measuring, cutting, fixing and nailing with all lead and lift complete as per approved
drawing.and dismantling and removing from site (Technical specifications :Clause 3.2)

3.1.5. Supply of materials and providing sand bedding (pipe zone) in pipeline trenches
and sand filling in other areas as per drawings and instruction of the Engineer including
supply of material at site, watering, compaction in layers as per approval, dressing work
with all necessary lead and lift (Technical specifications :Clause 5.2).

m3

33231.88

3.1.6. Temporary transportation of excavated earth from pipeline trenches to be
backfilled in the trench including loading, transporting to a safe distance, unloading and
stacking manually, barricading, shifting the stacked earth back to pipeline trench for
backfilling with all cost of trasnsportation, complete (Technical specification :clause
5.1.5.7).

m3

69880.53

3.1.7. Earthwork Filling Work in landscaping, plinth of rooms and other elevated area
including supply of filling material at site (excavation at borrow pit, transportation of
earth material from borrow pit to site, dumping, spreading, etc.) with filling of soil by
each 15cm thick layer, sprinkling water, compaction (as per instruction of the Engineer),
dressing, all lead, lift and safe disposal of surplus material for complete the work
(Technical specification :clause 3.2) .

m3

71.8

3.2 B2: Brickwork and Stone work
3.2.1. Supply of materials at site and complete Flat Brick Soling Work on top of sand bed
of minimum 50mm thick by First Class Brick in base of foundation as per drawing and
instruction of the Engineer including filling of minor depression and void by sand with all
lead and all lift (Technical specification :Clause 3.4.4.8)
3.2.2. Supply of materials at site and complete Brick Ballast Filling Works by 15 to 150
mm in size for foundation, flooring treatment, soak pit, etc. as per drawing and
instruction of the Engineer with thorough compaction, voids filled by graded sand
material all complete works including all lead and lift (Technical specification :Clause 3.4).

m2

m3

8,147.17

0.88

3.2.3. Supply of materials (including First Class Chimney Made Bhatta Brick) and
complete Brickwork in cement sand mortar (1:6) in sub structures, super structures,
walls (half brick to two brick thick), honeycombed wall etc. as per drawing and
instruction of the Engineer with proper level and uniform thickness giving the surface of
brick work a neat finish including necessary scaffolding (complete supply, installation,
complete dismantling and removing from site), curing of the work with all lead and lift
(Technical specification :Clause 3.4).

m3

3.2.4. Supply of materials (including First Class Chimney Made Bhatta Brick) and
complete Brickwork in cement sand mortar (1:4) in sub structures, super structures,
walls (half brick to four brick thick), honeycombed wall etc. as per drawing and
instruction of the Engineer with proper level and uniform thickness giving the surface of
brick work a neat finish including necessary scaffolding (complete supply, installation,
complete dismantling and removing from site), curing of the work with all lead and lift
(Technical specification :Clause 3.4).

m3

3.3 B3: Concrete Related Work
3.3.1. Supply, mixing and placing of M15 concrete work for PCC of any size and shape all
complete with proper curing of the work including all lead and lift, drawing or instruction
of the engineer, all complete (Technical specifications :Clause 3.3).

1,511.13

7.98

m3

96.62

3.3.2. Supply, mixing and placing of M20 concrete work for PCC/RCC of any size and
shape all complete with proper curing of the work including all lead and lift, drawing or
instruction of the engineer, all complete (Technical specifications :Clause 3.3).

m3

2723.63

3.3.3. Supply of materials and fabricating Reinforcement Steel of Grade Fe 500 or
approved for any RCC Works, the drawing and direction of the Engineer including
cutting, bending, placing in position of binding by Bind Wire, including all lap
length/wastage, etc, with all lead and lift complete (Technical specifications :Clause
3.3.5.1).

Kg

246192.9

3.3.4. Supply of Wooden Formwork, Steel Tubular Props and other material for complete
scaffoldings /centering‐shuttering of Formwork for all height including shuttering,
propping, installation and removal of formwork all complete or instruction of the
Engineer for sub structure and super structure of RCC/PCC Works with all lead and lift
(Technical specifications :Clause 3.3.5.2).

m2

11805.94

m2

2375.14

3.4.2. Supply of material and complete Cement Sand Plastering Work of 12.5mm thick in
1:6 Cement Sand ratio in Outer Walls/Inner wall shown in drawing, mixing, laying,
leveling, proper curing with all lead and lift complete (Technical specifications :Clause
3.6).

m2

1187.57

3.4.3. Supply of materials at site and complete Cement Punning work of 3mm thick
(Cement: Sand ratio of 1:1) on plaster surface, drawing or instruction of engineer with all
lead and lift complete (Technical specifications :Clause 3.7.5.3)

m2

795.84

3.4.4. Supply, laying and finish approved quality of glazed ceramic tiles of size
150x200/200x250mm of 6mm thick in Kitchen Slab, Kitchen Walls, Bathroom walls and
other instructed area, laid on a bed of neat cement slurry (1:3) including grindings,
polishing for nicely finished joints using water proof joint filler powder and finishing with
flush pointing in white cement mixed with pigment to meet the shade of tiles (tiles) all
complete works (Technical specification :Clause 3.7.5.6).

m2

29

3.4.5. Supply, laying and finish approved quality of Anti-Skid Floor ceramic tiles of size
200x250/300x300mm of 10mm thick on floor of Bathroom, Kitchen and other instructed
area, laid on a bed of 25 mm thick cement mortar (1:3) including grindings, polishing for
nicely finished joints using water proof joint filler powder and finishing with flush
pointing in white cement mixed with pigment to meet the shade of tiles (Technical
specification :Clause 3.7).

m2

13

3.4 B4: Surface Finishing Work
3.4.1. Supply of material and complete Cement Sand Plastering Work of 12.5mm thick in
1:4 Cement Sand ratio in concrete surface, shown in drawing, mixing, laying, leveling,
proper curing with all lead and lift complete (Technical specifications :Clause 3.6).

3.4.6. Supply of materials and complete Painting with 3 Coats (including single coat of
primer) by Water Proof Cement Paint of approved color (color may vary from one project
component to another project component) to give even shade including, painting,
curing, scaffolding with all lead and lift for external and internal surfaces as directed by
Engineer all complete works (Technical specification :Clause 3.7.5.7).

m2

930.91

3.4.7. Painting of door, window, shutter, rolling shutter and other area specified by
Engineer with 2 Coats of Readymade Enamel Paint of approved color to give even shade
on top of single coat of primer including cleaning surface, filling up voids if any,
scaffolding, supply of material and painting all complete works (Technical specification
:Clause 3.7.5.11).

m2

90

m2

7500

3.5.1.2 Supplying, mixing, laying/spreading, watering, leveling and compaction of subbase coarse in pipeline trench with compaction as per Technical specification (clause
4.2), drawing and instruction of Engineer all complete.

m3

1500

3.5.1.3 Supplying, mixing, laying/spreading, watering, leveling and compaction of
crushed stone base material as per Technical specification (clause 4.3) drawing and
instruction of Engineer all complete.

m3

750

m2

7500

m3

140.62

3.5 B5: Reinstatement and Pavement Work
3.5.1. Temporary Reinstatement of Asphalt Road including supply of materials and
complete reinstatement Works in pipeline trench of any shape as per drawing or
instruction of the Engineer, including all lead and lift all complete
3.5.1.1 Subgrade preparation by scarifying existing surface and recompaction all
complete as per specification, drawing and instruction of Engineer as per Technical
specification (Clause 4.1)

3.5.1.4 Supply, heat, mix, spray and cure the Prime coat (MC30) as per Technical
specifications (clause 4.4), drawing and instruction of Engineer all complete.
3.5.1.5 Supplying, heating, mixing, laying, compacting, curing the Asphalt concrete work
as a wearing coarse as per Technical specification (clause 4.6 & 4.7) and instruction of
Engineer all complete.

3.5.1.6 Supplying,mixing, laying, compacting the cold mix concrete (with emulsion) work
as a sealing coarse as per specification and engineer's instruction all complete as per
Technical specifications (clause 4.9)
3.5.2. Reinstatement of Surface Pavement Works
3.5.2.1 Road reinstatement of Gravel road including dismantling, supply of materials at
site and complete reinstatement Works in pipeline trenches route of any shape as per
drawing and by instruction of the Engineer with following items with proper curing,
compaction including all lead and lift as per the drawing No. DPR/DNI-7B-MISC-08(a).
Subgrade preparation by scarifying existing surface and recompaction all complete as per
specification, drawing and instruction of Engineer ( Technical specification:Clause 4.1)
3.5.2.2 Road Reinstatement of Asphalt Road Works (one time reinstatement) including
preparation of surface, supply of materials and complete reinstatement Works in
pipeline route of any shape as per drawing and by instruction of the Engineer with
following items with proper curing, compaction including all lead and lift as per the
drawing No. DPR/DNI-7BMISC-08(a) or as per instruction of engineer all complete .
Subgrade preparation by scarifying existing surface and recompaction all complete as per
specification, drawing and instruction of Engineer ( Technical specification:Clause 4.1)

m3

140.62

m2

12640

m3

3.5.2.3 Supplying, mixing, laying/spreading, watering, leveling and compaction of subbase coarse in pipeline trench with compaction as per drawing and instruction of
Engineer all complete (Technical specification :clause 4.2)
3.5.2.4 Supplying, mixing, laying/spreading, watering, leveling and compaction of
crushed stone base material drawing and instruction of Engineer all complete (Technical
specification: clause 4.3)
3.5.2.5 Supply, heat, mix, spray and cure the Prime coat (MC30) , drawing and instruction
of Engineer all complete (Technical specifications:clause 4.4).
3.5.2.6 Supply, heat, mix, spray and cure the Tack Coat as per specifications and
engineer's instruction all complete.

126,400.00

18,960.00
m3
m2
m2

12,640.00
126,400.00
126,400.00

3.5.2.7 Supplying, heating, mixing, laying, compacting, curing the Asphalt concrete as a
binding coarse as per Technical specification (clause 4.6 & 4.7) and engineer's instruction
all complete

m3

3.5.2.8 Supplying, heating, mixing, laying, compacting, curing the Asphalt concrete as a
wearing coarse as per Technical specification (clause 4.6 & 4.7) and engineer's
instruction all complete

m3

3.5.3 Surface Drain
3.5.3.1 construction of M20 concrete surface drain (road side) in all types of soil
including cost of excavation, backfilling, compaction, shoring, supporting, soling,
concreting etc all complete works as shown in the Drawing No. DPR/DNI-7B-MISC-08(b)
and with safe disposal of excess earth and all lead and lift (Technical specification :clause
4.9)
3.5.3.2 Construction of catchpit in all types of soil including all cost of excavarion,
backfilling in layers, dewatering, shoring, soling, concreting, brick wall construction in 1:6
cement sand mortar, 1:4 plaster works,supply and laying of 160mm dia HDPE pipe etc all
complete works as shown in drawing No. DPR/DNI-7B-MISC-08(b) and with all lead and
lift (Technical specification :clause 4.10)
3.5.3.3 Raising of existing manhole covers and frames: It should be flushed with
finishing road surface.
3.5.3.4 Replacement of broken cast iron manhole should comply with IS: 1726-1991.
Manholes for carriage way and shoulder should be heavy duty with circular covers and in
footpaths, medium duty circular covers.
Heavy Duty
3.5.3.5 Replacement of broken cast iron manhole should comply with IS: 1726-1991.
Manholes for carriage way and shoulder should be heavy duty with circular covers and in
footpaths, medium duty circular covers.
- Light Duty
3.6 B6: Metal Related Work

RM

Nos

2,528.00
3792

5,000.00

50.00

Nos

200

Nos

20

Nos

30

3.6.1 Supply & Complete Installation of Heavy Duty Manhole cover for chambers, of 600
mm diameter (not les than 40 Kgs weight) as per IS 1726 made of Mild Steel or Cast Iron
as per the drawing, specification and instruction of the Engineer including all lead and
lift for complete work.as per Technical Specification (Clause 5.3.6.4)

No

61

3.6.2 Supply and complete Installation of Heavy Duty 150mm diameter cover made of
Cast Iron for HDPE valve box/ housing as per the drawing, specification and instruction
of the Engineer including all lead and lift for complete .as per Technical Specification
(Clause 5.3.6.4)

No

68

3.6.3 Supply and complete Installation of Heavy Duty Cast Iron Cover of 250mm diameter
in Washout chambers, with lockable arrangements as per the drawing No. DPR/DNI4/MISC-11, specification and instruction of the Engineer including all lead and lift all
complete. work.as per Technical Specification (Clause 5.3.6.4)

No

228

No

70

3.6.5 Supply and complete installation of Safety Rung as per drawing in reservoirs and
other specified chambers as per the instruction of the engineer wherever necessary with
all lead and lift work.as per Technical Specification (Clause 5.3.6.4)

kg

686.15

3.6.6 Supply of materials and complete Mild Steel Grill Work of 4.5x20mm size (in Wood
frame, Brickwork and Concrete finished openings) for opening of building as per
drawings and pattern specified by Engineer including 2 coats of aluminum paints over
one coat of anti corrosive paint with all lead & lift for the complete work.

kg

815.64

m2

10.5

kg

2517.6

3.6.4 Supply and complete Installation of Heavy Duty Cast Iron Cover of 400mm*400mm
in Fire hydrant chambers, with lockable arrangements as per the drawing No. DPR/DNI7B/MISC-06, specification and instruction of the Engineer including all lead and lift for
complete work.as per Technical Specification (Clause 5.3.6.4)

3.6.7 Supply of materials and installation of rolling shutter at the entrance of pump
house and generator room all complete work with all lead and lift
3.6.8 MS flat gitter for catch pit
3.7 B7: Other Building and Electric Work
3.7.1 Wood works

3.7.1.1 Supply of materials and complete Wood Frame Works of Sal Wood of
100mmx75mm in size and fixing them in position as per the drawing including fixing of
holdfast, necessary nail and screw, scaffolding works with all lead and lift (Technical
specification :Clause 3.9).

m3

1.2

3.7.1.2 Supply of material, Making, fitting and Fixing Shutter of 20mm thick Sal Wood
Paneled Shutter (as per the drawings) in 38x100mm thick sale wood frame for Shutter
with approved quality fixtures including screws etc., with complete fitting and fixing
(Technical specification :Clause 3.9).

m2

8

3.7.1.3 Supply of materials, Making, fitting and fixing of Flushed Sal Wood Door of 3.5mm
thick commercial plywood (Both Side) on 38x100mm thick Sal wood frame with
approved quality fixtures including screws etc., with complete fitting and fixing
(Technical specification :Clause 3.9).

m2

8

3.7.1.4 Supply of materials, Making, fitting and fixing of Flushed Sal Wood Door with 26
Gauge Aluminum Sheet on top of 3.5mm thick commercial plywood (Both Side) on
38x100mm thick Sal wood frame with approved quality fixtures including screws etc.,
with complete fitting and fixing (Technical specification :Clause 3.9).

m2

4

3.7.1.5 Supply of material, Making, fitting and fixing (as per the drawings) of 3.5mm
glazed glass shutter in 75x38mm Sal wood frame with approved quality of fixtures
including screws etc., with complete fitting and fixing.

m2

30.32

Sets

2

Sets

2

3.7.2 Plumbing and Sanitation Work
3.7.2.1 Supply and fixing of Indian Style Porcelain Pan of 20" in size, Foot Rest, flushing
cistern system (10 lit capacity) with gas trap in toilet of Guard House including jointing
materials, cartage and all other necessary hardware & fittings (elbow and Socket of
uPVC) for all lead and lift to complete works.
3.7.2.2 Supply and fixing of porcelain Wash Basin of Size 16"x22" including its plug
cartage, council valve, inlet hose pipe of 15mm dia, 50mm diameter wastewater hose
pipe and Looking Mirror (450mmx750mmx5mm) fixing with 15mm diameter basin CP tap
with other necessary fittings and hardware as directed by the engineer to complete the
job in toilets of Guard House for all lead and lift.

3.7.2.3 Supply and fixing of 1 no. CP Shower head and two Nos. CP Tap (1 no. in
bathroom and 1 no. Water Closet) with necessary fittings, fixtures and joining all
complete works with all lead and lift.

Sets

2

3.7.2.4 Supply, laying, installation, fixing and jointing of 15mm dia. Medium Grade G.I.
pipes in position for plumbing work as per drawings and instruction of the Engineer
including all necessary dismantling work, complete reinstating of dismantle work, all
excavation & all backfilling of earthwork during installation, laying and jointing of the
pipe lines for complete water supply and plumbing work of Guard House for all lead and
lift.

M

60

3.7.2.5 Supply, laying, installation, fixing and jointing of 25mm dia. Medium Grade G.I.
pipes in position for plumbing work as per drawings and instruction of the Engineer
including all necessary dismantling work, complete reinstating of dismantle work, all
excavation & all backfilling of earthwork during installation, laying and jointing of the
pipe lines for complete water supply and plumbing work of Guard House for all lead and
lift.

M

30

3.7.2.6 Supply at site & Complete Installation of 100mm diameter CP Floor Trap Cover
with 110mm Diameter HDPE Siphon connected to waste line (in toilets of Guard House)
as per the drawing and instruction of the engineer including all necessary hardware, all
lead and lift for complete work.

Sets

2

3.7.2.7 Supply, installation, fixing, jointing and laying of Unplasticized polyvinyl chloride
(uPVC) pipes as per latest version, IS 4985 or equivalent of follwing diamater as per
drawings and instruction of engineer with all necessary dismantling work (dismantling of
brickwork, PCC, RCC, cement-sand plaster, etc.), complete reinstating of dismantle work,
all excavation, all backfilling including supply and fixing on wall face unplasticised- PVC
moulded fittings/accessories for unplasticised PVC pipes conforming to IS:13592 Type A
or equivalent including jointing with seal ring conforming to IS:5382 for complete
sanitation work for all lead and lift.
- 90 mm diameter pipes

m

40

3.7.2.8 Supply, installation, fixing, jointing and laying of Unplasticized polyvinyl chloride
(uPVC) pipes as per latest version, IS 4985 or equivalent of follwing diamater as per
drawings and instruction of engineer with all necessary dismantling work (dismantling of
brickwork, PCC, RCC, cement-sand plaster, etc.), complete reinstating of dismantle work,
all excavation, all backfilling including supply and fixing on wall face unplasticised- PVC
moulded fittings/accessories for unplasticised PVC pipes conforming to IS:13592 Type A
or equivalent including jointing with seal ring conforming to IS:5382 for complete
sanitation work for all lead and lift.
- 110 mm diameter pipes

m

50

Sets

1

3.7.4 Supplying and installation of Stainless Steel Kitchen sink of size not less than 450 x
900 mm size including a set of CP Sink Faucet, CP Hose Pipe, PVC Bottle Trap of approved
quality with all material. Labour, lead and lift to complete sink installation works.

Sets

2

3.7.5 Supplying and fixing of 1000 liters capacity approved quality PVC water tank set as
per drawing with inlet, outlet, over flow, nipples, wash out plug, control gate valve for
25mm diameter pipe, float valve, other necessary fittings & fixture all complete works.

Sets

1

Set

1

3.7.3 Supply and installation of all necessary pipe fittings, fixtures, hardware and other
gadgets including valves required for completion of Plumbing and Sanitation works of
Guard House for above mentioned items (2.1 to 2.10 ) as directed by the Engineer
including all lead and lift.

3.7.6 Supply and Installation of Centrifugal pump for 2m suction and 14 m delivery head
and discharge capacity of >0.5 lps from underground water tank to overhead HDPE tank
(tentative range in 1 HP Pump) as per approved quality by the Engineer including all
hardware including all plumbing works required for pumping from under ground water
tank to elevated HDPE water tank.
3.7.7 ELECTRIFICATION WORK

3.7.7.1 Main Distribution Board (MDB) Supply, installation and testing of Main
Distribution Board (MDB) wall mounting concealed type , dust and vermin proof made of
16 SWG mild steel sheet cubical with the double cover and locking arrangement as per
drawing and specification with the followings:- 1 no of 63 amp TP MCCB Used as DP
(Siemens, 25kA )- 1 set of 60 amp DP copper bus bars (80 sq.mm ) - 1 no of earth bus bar
( 100 sq. mm ) - 3 nos of 40 amp DP MCB (Siemens, 10kA )- 1 nos of 32 amp DP MCB
(Siemens, 10kA )- 1 no. of 0 - 500 V voltmeter with selector switch ( 8 positions)- R-Y-B
indicator lamps and fuse- Cable glands for incoming and outgoing cables

3.7.7.2 Distribution Board (DB)
Supply, installation and testing of Distribution Board (DB) wall mounting concealed type,
dust and vermin proof made of 16 SWG mild steel sheet cubical with the double cover
and locking arrangement as per drawing and specification.
GF-DB / FF-DB each with followings:
- 1 no of 32 amp DP MCB (Siemens, 10kA or equivalent)
- 1 no of 30 amp copper bus bars to tie-up SP MCB
- 1 no of neutral bus bar
- 1 no of earth bus bar
- 4 nos. of 6 amp single pole MCB ( Siemens, 10kA )
- 6 nos. of 16 amp single pole MCB ( Siemens, 10 kA )

Set

1

Set

2

3.7.7.3 Distribution Board (DB)
Supply, installation and testing of Distribution Board (DB) wall mounting concealed type,
dust and vermin proof made of 16 SWG mild steel sheet cubical with the double cover
and locking arrangement as per drawing and specification.GF-DB / FF-DB each with
followings:
Ex-DB with followings:
- 1 no of 25 amp DP MCB (Siemens, 10kA or equivalent)
- 1 no of 30 amp copper bus bars to tie-up SP MCB
- 1 no of neutral bus bar
- 1 no of earth bus bar
- 4 nos. of 10 amp single pole MCB ( Siemens, 10kA )
- 4 nos. of 10 amp single pole plate switchs ( Siemens, 10kA )

Set

1

3.7.7.4 Internal power cable
Supply and installation of power cable from MDB to DB through concealed conduit as per
drawing and specification including cable shoes at both ends
-.'2x6sq.mm copper conductor PVC insulated unarmoured cable

Rm

12

3.7.7.5 Internal power cable
Supply and installation of power cable from MDB to DB through concealed conduit as per
drawing and specification including cable shoes at both ends
-.'2x10 sq.mm copper conductor PVC insulated unarmoured cable

Rm

36

3.7.7.6 Earth wire
Supply and installation of 7/20 PVC insulated copper wire through 16 mm internal dia
HDPE conduit concealed from MDB to various DB as per drawing and specification.

m

48

point

53

3.7.7.7 Light point wiring
Supply and installation of light point wiring from DB to various points with 2 nos of 3/20
PVC insulated copper wire through 16 to 20mm internal dia HDPE conduit concealed via
junction box and switch.switch as per drawing and specification including the cost [ Note
: Orange brand moudular switch shall be used.]

3.7.7.8 Power Point Wiring
Supply and installation of 3pin socket point wiring with 2 nos of 7/20 + 1 no of 3/22 pvc
insulated copper wires through 16 to 20 mm internal dia HDPE conduit concealed from
DB to various points as per drawing and specification

point

24

3.7.7.9 Supply and installation of following FTL/CFL/ incandescent light fixture complete
with tube, choke, capacitor as per drawing and specification
-1x36 watt FTL plain box type fixture attached to ceiling ( Wipro-WIF14140)

set

10

3.7.7.10 Supply and installation of following FTL/CFL/ incandescent light fixture
complete with tube, choke, capacitor as per drawing and specification
-Surface mounting Sq.fixture with 2x11 W CFL lamp, mirror optics and louvers.(WiproWVP 41211 )

set

10

3.7.7.11 Supply and installation of following FTL/CFL/ incandescent light fixture
complete with tube, choke, capacitor as per drawing and specification
-Wall bracket fixture with inverted conical frosted glass cover with heavy metal base
bracket and 11 Watt CFL lamp of warm color. (Decon - Shrilanka model)

set

14

3.7.7.12 Supply and installation of following FTL/CFL/ incandescent light fixture
complete with tube, choke, capacitor as per drawing and specification
-Oval shape water proof bulk head fixture with 60 watt bulb (Homedec - HL 1055)

set

10

3.7.7.13 'Supply and installation of following FTL/CFL/ incandescent light fixture
complete with tube, choke, capacitor as per drawing and specification
-95mm dia Cylindrical down light fixture with13W CFL lamp (Decon-Minipaul)

set

1

3.7.7.14 Supply and installation of following FTL/CFL/ incandescent light fixture
complete with tube, choke, capacitor as per drawing and specification
-1x11 watt CFL plain box type fixture with acrylic cover and color end rim cap (Wipro Pearl Channel - WRP 21111 )

set

2

3.7.7.15 Supply and installation of following FTL/CFL/ incandescent light fixture
complete with tube, choke, capacitor as per drawing and specification
-Electric Musical bell including push bell switch

set

2

3.7.7.16 Power socket
Supply and installation of 13A 3 pin (flat pin)/16 A (round pin) combined universal switch
socket 3.5''x 3.5'' sq. modularplate (unbreakable) with GI box concealed as per drawing
and specification.(Oragne- Shrilanka make)

Set

24

3.7.7.17 Ceiling Fan
Supply and Installation of 54'' sweep ceiling fan with electronic speed regulator complete
with necessary hook and hangning arrangement as drawing and specification.( Almonard
/ Usha make)

Set

4

3.7.7.18 Exhaust Fan
Supply and installation of 6'' sweep exhaust fan with bird guard protection and wall cawl
made of 16 SWG GI sheet. (Almonard / Crompton)

Set

4

Point

4

3.7.7.20 Telephone System
Supply and installation of telephone junction box(TJB) made of 18 swg ms sheet cubical,
concealed type with enamel paint complete with 5 pair IDC connector as per drawing
and specification

Set

2

3.7.7.21 Telephone System
Supply and installation of telephone socket (3''x3'' plate type) with GI metal box
concealed as per drawing and specification.(Orange-shrilanka-modular)

Set

4

3.7.7.22 Earthing
'Supply and installation of earthing electrode made of 25 mm dia copper coated 2m long
GI rod eletrode burried vertically 1 m below the ground level and the rod covered by soil
resistivity reducing compound as per drawing and specification and complete with
connection to system with 10 SWG bare copper wire.

Set

3

3.7.7.19 Telephone SystemSupply and installation of telephone point wiring from
telephone junction box to individual point with 2 pair drop wire (0.5mm copper wire)
through 15 mm external dia HDPE conduit concealed as per drawing and specification.

3.8 B8: Miscellaneous Works

3.8.1 Supply and complete installation of air valve housing made by metal plate with
nuts and bolts, hinge and padlock all complete as per drawing No. DPR/DNI-7B MISC-09
(c), specification or as instructed by the engineer with all lead and lift

No

69

Ton

2

m2

120

m3

72

3.8.5 Supply of materials, filling and packing of Rip Rap Stone work in aprons &
revetments with stone of minimum diameter of 300mm in one axis of approved quality
from approved quarry including cost, conveyance of all materials, cost of all labour
including filling the interstices with small stones by wedging & hammering & finishing to
proper slope including T&P articles etc. as per specification & direction of the Engineerall
complete works as per Technical Specfication 3.5.8.

m3

4.2

3.8.6 Supply of materials at site and complete Random Rubble Masonry Work in cement
sand mortar (1:4) in wall as per drawing and instructed by the Engineer with proper level
and uniform thickness, giving the surface of stone work a neat finish including necessary
scaffolding, curing with all lead and lift for the complete work Technical Specification
3.5.5.

m3

360

3.8.7 Supply, laying, Leveling and jointing of RCC Hume pipe of 450mm diameter of NP2
Series with required collar and jointing them by 1:2 cement sand mortar including
cauling with bitumen and jute, dewatering all complete works as per specification and as
directed by the Engineer for all lead and lift as per Technical Specification 3.3.5.4

RM

100

3.8.2 Lifting of Pre cast RCC (slab) unit from casting yard and placing in position (average
Distance = 30m)
3.8.3 Supply and laying of Geotextile fibre (wt≥180 g/Sq.m, Tensile strength≥711N) in
back side of retainning wall, filter media of weep hole arrangement and below filter
media of river crossing as per drawings and instruction of the Engineer with all lead and
lift. The quality of the fabric should be as per ISO 9073-1 or equivelent with all lead and
lift.
3.8.4 Supply of materials at site and Laying Stone Soling Work using 300 mm thick stones
on sand bed in foundation base and filling sand in voids all complete work instructed by
the Engineer including all lead and lift as per Technical Specfication 3.5.8.

3.8.8 Supply & fixing of steel gate made of GI pipe section with minor MS Section & GI
sheet as per drawing (Dwg. No: DPR/MISC/018) for premises as instructed by the
Engineer with lead & lift for complete the work as per Technical Specfication 3.8.
3.9 B9: Horinzontal Direction Drilling (HDD) Work
Drilling and reaming of the Horizontal borehole for HDPE pipes PE 100 SDR 17 of
different size (excluding the supply and installation of pipes), but including all other
operations and supplies, as follow:
Drilling and tooling operations, incl. tracking electronics, Locators, truck trailer with
mixing system, drilling fluid activities. vacuum system, mobilization, demobilization,
pilot drilling, back reaming and pullback of pipe material, all complete job as per
Technical specification (clause 5.4), drawing and instruction of Engineer, all complete
Pulling and fixing of pipes by Horizontal Directional Drilling (HDD) Method having
Horizontal Directional Drilling unit
Works include services, site investigation & utility surveys (e.g. test pit underground
utilities and Ground Penetration Radar (GPR) surveys), detailed engineering & boring
profiles, equipment, materials, and labor for the complete and proper installation,
testing, maintenance of underground pipelines and environmental protection.

kg

244

Drilling and reaming of the Horizontal borehole for HDPE pipes PE 100 SFR 17 of different
size (excluding the supply and installation of pipes), but including all other operations
and supplies, as follow:
Drilling and tooling operations, incl. tracking electronics, Locators, truck trailer with
mixing system, drilling fluid activities. vacuum system, mobilization, demobilization, pilot
drilling, back reaming and pullback of pipe material, all complete job as per Technical
specification (clause 5.4), drawing and instruction of Engineer, all complete
Pulling and fixing of pipes by Horizontal Directional Drilling (HDD) Method having
Horizontal Directional Drilling unit
Works include services, site investigation & utility surveys (e.g. test pit underground
utilities and Ground Penetration Radar (GPR) surveys), detailed engineering & boring
profiles, equipment, materials, and labor for the complete and proper installation,
testing, maintenance of underground pipelines and environmental protection.
-3.9.1 400mm HDPE pipes PE 100 Standard Dimension Ratio (SDR) 17 (PN 10)

m

3.9.2 315mm HDPE pipes PE 100 SDR 17(PN 10)

m

500.00

874.65
3.9.3 280mm HDPE pipes PE 100 SDR 17 (PN 10)

m
1,818.60

3.9.4 225mm HDPE pipes PE 100 SDR 17 (PN 10)

m
886.00

3.9.5 160mm HDPE pipes PE 100 SDR 17 (PN 10)

m
46,121.00

3.10 B10: All Civil and Pipe Line Works for different DEMO Area (Kalopul, New
Baneswor and Kusanti)
3.10.1 Site Clearance, Earthwork, Sand Filling, Shoring and Other Earth Material
Related Works

3.10.1.1 Cutting/Excavating of Bitumen Surface Paved Road as per the instruction of the
Engineer including clearing debris from site with all lead and lift, loading unloading and
disposal. The Excavation shall be according to (DWG. NO. DPR-7B/MISC/008) or as
instructed by the Engineer.

m2

3.10.1.2 Earthwork Excavation for secondary and tertiary pipeline trench through all
types of soil, for all/any depths, including cost of dewatering, safe disposal of excess
earth from pipeline trench, with all complete works with all lead and lift (Technical
specifications :Clause 3.2)

m3

3.10.1.3 Earthwork excavation work in foundation of Structures except pipeline works for
any depth in all types of soil including backfilling with compaction by layers, supporting
excavation, protection structures and dewatering with all temporary facilities and safe
disposal of extra material all complete works and direction of the Engineer with all lead
and lift (Technical specifications :Clause 3.2).

m3

3.10.1.4 Supply of materials and providing sand bedding (pipe zone) in pipeline trenches
and sand filling in other areas as per drawings and instruction of the Engineer including
supply of material at site, watering, compaction in layers as per approval, dressing work
with all necessary lead and lift (Technical specifications :Clause 5.2).
3.10.1.5 Temporary transportation of excavated earth from pipeline trenches to be
backfilled in the trench including loading, transporting to a safe distance, unloading and
stacking manually, barricading, shifting the stacked earth back to pipeline trench for
backfilling with all cost of trasnsportation, complete (Technical specification :clause
5.1.5.7).
3.10.2 Brickwork and Stone work
3.10.2.1 Supply of materials at site and complete Flat Brick Soling Work on top of sand
bed of minimum 50mm thick by First Class Brick in base of foundation as per drawing and
instruction of the Engineer including filling of minor depression and void by sand with all
lead and all lift (Technical specification :Clause 3.4.4.8)

m3

m3

m2

3,400.00

4,889.08

5,845.84

501.77

4,013.09

136.13

3.10.2.2 Supply of materials (including First Class Chimney Made Bhatta Brick) and
complete Brickwork in cement sand mortar (1:4) in sub structures, super structures,
walls (half brick to four brick thick), honeycombed wall etc. as per drawing and
instruction of the Engineer with proper level and uniform thickness giving the surface of
brick work a neat finish including necessary scaffolding (complete supply, installation,
complete dismantling and removing from site), curing of the work with all lead and lift
(Technical specification :Clause 3.4).
3.10.3 Concrete Related Work
3.10.3.1 Supply, mixing and placing of M20 concrete work for PCC/RCC of any size and
shape all complete with proper curing of the work including all lead and lift, drawing or
instruction of the engineer, all complete (Technical specifications :Clause 3.3).

m3

m3

3.10.3.2 Supply of materials and fabricating Reinforcement Steel of Grade Fe 500 or
approved for any RCC Works, the drawing and direction of the Engineer including
cutting, bending, placing in position of binding by Bind Wire, including all lap
length/wastage, etc, with all lead and lift complete (Technical specifications :Clause
3.3.5.1).

Kg

3.10.3.3 Supply of Wooden Formwork, Steel Tubular Props and other material for
complete scaffoldings /centering‐shuttering of Formwork for all height including
shuttering, propping, installation and removal of formwork all complete or instruction of
the Engineer for sub structure and super structure of RCC/PCC Works with all lead and
lift (Technical specifications :Clause 3.3.5.2).

m2

3.10.4 Reinstatement and Pavement Work
Temporary Reinstatement of Asphalt Road including supply of materials and complete
reinstatement Works in pipeline trench of any shape as per drawing or instruction of
the Engineer, including all lead and lift all complete

57.75

11.00

200.00

301.50

Temporary Reinstatement of Asphalt Road including supply of materials and complete
reinstatement Works in pipeline trench of any shape as per drawing or instruction of the
Engineer, including all lead and lift all complete
3.10.4.1 Subgrade preparation by scarifying existing surface and recompaction all
complete as per specification, drawing and instruction of Engineer as per (Technical
specification :Clause 4.1)

m2

3.10.4.2 Supplying, mixing, laying/spreading, watering, leveling and compaction of subbase coarse in pipeline trench with compaction, drawing and instruction of Engineer all
complete (Technical specifications :Clause 4.2).

m3

3.10.4.3 Supplying, mixing, laying/spreading, watering, leveling and compaction of
crushed stone base material drawing and instruction of Engineer all complete (Technical
specifications :Clause 4.3).

m3

3.10.4.4 Supply, heat, mix, spray and cure the Prime coat (MC30), drawing and
instruction of Engineer all complete (Technical specifications :Clause 4.4).
3.10.4.5 Supplying, heating, mixing, laying, compacting, curing the Asphalt concrete work
as a wearing coarse as per and instruction of Engineer all complete (Technical
specification:clause 4.6 & 4.7).
3.10.4.6 Supplying,mixing, laying, compacting the cold mix concrete (with emulsion)
work as a sealing coarse as per specification and engineer's instruction all complete
3.10.5 Reinstatement of Surface Pavement Works
3.10.5.1 Road reinstatement of Gravel road including dismantling, supply of materials at
site and complete reinstatement Works in pipeline trenches route of any shape as per
drawing and by instruction of the Engineer with following items with proper curing,
compaction including all lead and lift as per the drawing No. DPR/DNI-7B-MISC-08(a).
- Supplying and laying of Sub base course with gravel with sufficient compaction as per
specification, drawing and instruction all complete

m2
m3
m3

m3

275.00

68.75

41.25
275.00
13.75
13.75

60.00

3.10.5.2 Road Reinstatement of Asphalt Road Works (one time reinstatement) including
preparation of surface, supply of materials and complete reinstatement Works in
pipeline route of any shape as per drawing and by instruction of the Engineer with
following items with proper curing, compaction including all lead and lift as per the
drawing No. DPR/DNI-7BMISC-08(a) or as per instruction of engineer all complete
-Subgrade preparation by scarifying existing surface and recompaction all complete as
per specification, drawing and instruction of Engineer ( Technical specification:Clause
4.1)

m2

3.10.5.3 Road Reinstatement of Asphalt Road Works (one time reinstatement) including
preparation of surface, supply of materials and complete reinstatement Works in
pipeline route of any shape as per drawing and by instruction of the Engineer with
following items with proper curing, compaction including all lead and lift as per the
drawing No. DPR/DNI-7BMISC-08(a) or as per instruction of engineer all complete Supplying, mixing, laying/spreading, watering, leveling and compaction of sub-base
coarse in pipeline trench with compaction as per drawing and instruction of Engineer all
complete (Technical specification :clause 4.2)

m3

3.10.5.4 Road Reinstatement of Asphalt Road Works (one time reinstatement) including
preparation of surface, supply of materials and complete reinstatement Works in
pipeline route of any shape as per drawing and by instruction of the Engineer with
following items with proper curing, compaction including all lead and lift as per the
drawing No. DPR/DNI-7BMISC-08(a) or as per instruction of engineer all complete
- Supplying, mixing, laying/spreading, watering, leveling and compaction of crushed
stone base material drawing and instruction of Engineer all complete (Technical
specification: clause 4.3)

m3

4,600.00

1,165.00

755.00

3.10.5.5 Road Reinstatement of Asphalt Road Works (one time reinstatement) including
preparation of surface, supply of materials and complete reinstatement Works in
pipeline route of any shape as per drawing and by instruction of the Engineer with
following items with proper curing, compaction including all lead and lift as per the
drawing No. DPR/DNI-7BMISC-08(a) or as per instruction of engineer all complete
- Supply, heat, mix, spray and cure the Prime coat (MC30) , drawing and instruction of
Engineer all complete (Technical specifications:clause 4.4).

m2

3.10.5.6 Road Reinstatement of Asphalt Road Works (one time reinstatement) including
preparation of surface, supply of materials and complete reinstatement Works in
pipeline route of any shape as per drawing and by instruction of the Engineer with
following items with proper curing, compaction including all lead and lift as per the
drawing No. DPR/DNI-7BMISC-08(a) or as per instruction of engineer all complete
- Supply, heat, mix, spray and cure the Tack Coat as per specifications and engineer's
instruction all complete.

m2

3.10.5.7 Road Reinstatement of Asphalt Road Works (one time reinstatement) including
preparation of surface, supply of materials and complete reinstatement Works in
pipeline route of any shape as per drawing and by instruction of the Engineer with
following items with proper curing, compaction including all lead and lift as per the
drawing No. DPR/DNI-7BMISC-08(a) or as per instruction of engineer all complete
- Supplying, heating, mixing, laying, compacting, curing the Asphalt concrete as a binding
coarse as per Technical specification (clause 4.6 & 4.7) and engineer's instruction all
complete

m3

5,800.00

5,800.00

290.00

3.10.5.8 Road Reinstatement of Asphalt Road Works (one time reinstatement) including
preparation of surface, supply of materials and complete reinstatement Works in
pipeline route of any shape as per drawing and by instruction of the Engineer with
following items with proper curing, compaction including all lead and lift as per the
drawing No. DPR/DNI-7BMISC-08(a) or as per instruction of engineer all complete
- Supplying, heating, mixing, laying, compacting, curing the Asphalt concrete as a wearing
coarse as per Technical specification (clause 4.6 & 4.7) and engineer's instruction all
complete
3.10.6 Other Pavement Reinstatement Works
3.10.6.1 Supply of all materials and complete PCC/RCC concrete of M20 up to 200mm
thickness with single layer flat brick soling as per drawing for Surface Reinstatement of
PCC/RCC including Cutting/Dismantling of all grade existing concrete pavement of all
thickness, reinforcement of any grade, and removal of debris from site with proper
curing of the work for all lead, lift as per the drawing No. DPR/DNI-7B-MISC-08(a)
and/or instruction of Engineer.

m3

m2

3.10.6.2 Dismantling of the existing interlocking concrete blocks along pipeline, supply of
all materials and reinstatement with 40% additional new interlocking blocks (not less
than 50mm thick) of Grade M30, color, size and shape as per drawing, specification and
instruction of the engineer including leveling with sand bed of 30mm thick over 75mm
Sub-base course as per the drawing No. DPR/DNI-7BMISC-08(a) or instructon of
Engineer, all complete

m2

3.10.6.3 Dismanting of existing brick soling or brick work along pipeline, supply of all
materials and Brick on Edge Paving work in specified pattern as per specification, on level
sand bed of 30mm thick over 75mm Sub-base course, filling of voids by sand as per
drawing and instruction of the Engineer with all lead and lift all complete works

m2

3.10.6.4 Supply of material and laying of Flag Stone of not less than 50 mm thick on top
of sand bed as per drawing including joining and rule pointing by 1:4 Cement sand
mortar for complete pavement works as per specification and instruction of the
Engineer with

m2

290.00

360.00

2,300.00

120.00

2,525.00

3.10.7 Metal Related Work
3.10.7.1 Supply and complete Installation of Heavy Duty 150mm diameter cover made
of Cast Iron for HDPE valve box/ housing as per the drawing, specification and
instruction of the Engineer including all lead and lift for complete work.
3.10.8 Miscellaneous Works
3.10.8.1 Supply and complete installation of PE 100, PN10 HDPE valve box/ housing of
diameter 160mm on the gate valve in perfect position as per the drawing, specification
or as instructed by the engineer in perfect position with all lead and lift
3.10.8.2 Cutting pipe and fittings of old pipe line for removing damage HH connection
3.10.8.3 Supply of materials at site and complete Random Rubble Masonry Work in
cement sand mortar (1:4) in wall as per drawing and instructed by the Engineer with
proper level and uniform thickness, giving the surface of stone work a neat finish
including necessary scaffolding, curing with all lead and lift for the complete work.
3.10.9 c1: Pipe Supply, laying and jointing works
Supply of all materials and laying/installation of spigot and socket DI pipes with
necessary rubber gaskets including storing properly, loading the pipes at store, delivery
to site, unload, distribute, multiple handling, cutting, jointing,dewatering, successful
sectional presure and leakage testing, including cost of water and cost of all testing
arrangements/ equipments, supply and installation of PE sleeving, non detectable
warning tape at specified levels as shown in the drawing and all other associated works
to complete with all lead and lift (Technical specifications :clause 6.4).

No

No
m

m3

50.00

50.00
1,500.00

57.75

3.10.9.1 Supply of all materials and laying/installation of spigot and socket DI pipes with
necessary rubber gaskets including storing properly, loading the pipes at store, delivery
to site, unload, distribute, multiple handling, cutting, jointing,dewatering, successful
sectional presure and leakage testing, including cost of water and cost of all testing
arrangements/ equipments, supply and installation of PE sleeving, non detectable
warning tape at specified levels as shown in the drawing and all other associated works
to complete with all lead and lift (Technical specifications :clause 6.4).- 350 mm
diameter DI Pipe of Class C40 as per ISO 2531 or equivalent
3.10.9.2 300 mm diameter DI Pipe of Class C40 as per ISO 2531 or equivalent
3.10.9.3 250 mm diameter DI Pipe of Class C40 as per ISO 2531 or equivalent
3.10.9.4 200 mm diameter DI Pipe of Class C40 as per ISO 2531 or equivalent
3.10.9.5 150 mm diameter DI Pipe of Class C40 as per ISO 2531 or equivalent

m

m
m

22.00

396.00

m
m

49.50
159.5
825

m
m
m
m
m

300
100
200
6552
4921

3.10.10 Supply HDPE pipe PE 100 PN 10 and installation/laying wirh Electro Fusion joint
excluding necessary pipe fittings (e.g. EF coupler, Tee, Bend, Reducer, Cap etc.) as per
instruction of engineer including storing in proper location, loading the pipes & fittings
at store, deliver to site, unload, distribute, multiple handling, cutting, fusion jointing,
dewatering, successful sectional pressure and leakege testing, including cost of water
and cost of all testing arrangements/equipments,supply and installation of detectable
warning tape at specified level as shown in the drawing and all other associated works
to complete and drawing with all lead and lift (Technical specification :clause 6.5)
3.10.10.1 160mm diameter HDPE pipe
3.10.10.2 140mm diameter HDPE pipe
3.10.10.3 125mm diameter HDPE pipe
3.10.10.4 110mm diameter HDPE pipe
3.10.10.5 90mm diameter HDPE pipe

3.10.10.6 75mm diameter HDPE pipe

m

4000

No

10

No

10

No

1

No

6

No

2

No

10

3.10.11.6 Supply and installation of Flange Adapters to connect DI/HDPE pipe/fitting
Complete with sets of gaskets, nuts & bolts, fasteners, sealing Rings and required
accessories etc, all complete (Technical Specification :clause 6.4).
-DI / HDPE Flange adapter set, dia 100mm*110mm

No

10

3.10.11.7 Supply and Installation of very large tolerance DI Mechanical Coupling (MC) as
per Specification, drawing and instruction of the Engineer including all transportation
and lift for complete work (Technical specification :clause 6.4)
-Dia 500mm

No

3

3.10.11 C 2 Supply and Installation of Pipe Fittings, Valves and Appurtenances
-Supply of all material and Installation of following DI, GI and HDPE Pipe fittings to the
Site as per Drawing, Specification and instruction of the Engineer with all necessary
gasket, nut bolt, etc. including all transportation and lift for complete work (Technical
specification :clause 6.4).
3.10.11.1 DI all flanged Equal Tee
- Dia 80mm
3.10.11.2 DI all flanged Equal Tee
- Dia 100mm
3.10.11.3 DI all flanged Unequal Tee
- Dia 500mm*500mm*300mm
3.10.11.4 DI Single Flange Tail Piece
- 300mm dia.
3.10.11.4 DI Single Flange Tail Piece
- 500mm dia.
3.10.11.5 Supply and installation of Flange Adapters to connect DI/HDPE pipe/fitting
Complete with sets of gaskets, nuts & bolts, fasteners, sealing Rings and required
accessories etc, all complete (Technical Specification :clause 6.4).
-DI / HDPE Flange adapter set, dia 80mm*90 mm

3.10.11.8 Supply and Installation of very large tolerance DI Mechanical Coupling (MC) as
per Specification, drawing and instruction of the Engineer including all transportation
and lift for complete work (Technical specification :clause 6.4)
- Dia 350mm

No

2

3.10.11.9 Supply and Installation of very large tolerance DI Mechanical Coupling (MC) as
per Specification, drawing and instruction of the Engineer including all transportation
and lift for complete work (Technical specification :clause 6.4)
-Dia 300mm

No

12

3.10.11.10 Supply and Installation of very large tolerance DI Mechanical Coupling (MC)
as per Specification, drawing and instruction of the Engineer including all transportation
and lift for complete work (Technical specification :clause 6.4)
-Dia 250mm

No

4

3.10.11.11 Supply and Installation of very large tolerance DI Mechanical Coupling (MC)
as per Specification, drawing and instruction of the Engineer including all transportation
and lift for complete work (Technical specification :clause 6.4)
- Dia 200mm

No

20

3.10.11.12 Supply and Installation of very large tolerance DI Mechanical Coupling (MC)
as per Specification, drawing and instruction of the Engineer including all transportation
and lift for complete work (Technical specification :clause 6.4)
- Dia 150mm

No

45

3.10.11.13 Supply and Installation of DI double flanged Gate Valves PN16 compatible to
acutators supported by SCADA system, drawing No. DPR/DNI-7B-1/MISC-13 and
instruction of the Engineer including all transportation and lift for complete work
(Technical Specification :Clause 6.6).
- Dia 65mm

No

10

3.10.11.14 Supply and Installation of DI double flanged Gate Valves PN16 compatible to
acutators supported by SCADA system, drawing No. DPR/DNI-7B-1/MISC-13 and
instruction of the Engineer including all transportation and lift for complete work
(Technical Specification :Clause 6.6).
- Dia 80mm

No

30

3.10.11.15 Supply and Installation of DI double flanged Gate Valves PN16 compatible to
acutators supported by SCADA system, drawing No. DPR/DNI-7B-1/MISC-13 and
instruction of the Engineer including all transportation and lift for complete work
(Technical Specification :Clause 6.6).
- Dia 100mm

No

18

No

4

3.10.11.17 Supply and Installation of DI double flanged Gate Valves PN16 compatible to
acutators supported by SCADA system, drawing No. DPR/DNI-7B-1/MISC-13 and
instruction of the Engineer including all transportation and lift for complete work
(Technical Specification :Clause 6.6).
- Dia 150mm

No

6

3.10.11.18 Supply and Installation of DI double flanged Gate Valves PN16 compatible to
acutators supported by SCADA system, drawing No. DPR/DNI-7B-1/MISC-13 and
instruction of the Engineer including all transportation and lift for complete work
(Technical Specification :Clause 6.6).
- Dia 300mm

No

3

3.10.11.16 Supply and Installation of DI double langed Gate Valves PN16 compatible to
acutators supported by SCADA system, drawing No. DPR/DNI-7B-1/MISC-13 and
instruction of the Engineer including all transportation and lift for complete work
(Technical Specification :Clause 6.6).- Dia 125mm

3.10.11.19 Supply and installation of Electro-magnetic type bulk flow meters complying
with ISO 4064 and OIML R49 Class 1 complying with European EN-14154, and with PN16
flanges sets of Nuts and bolts, washers, Sealing Rings and required accessories etc. as per
specification all complete as indicated in drawing No. DPR/DNI-7b-MISC-14
-Dia 150mm

3.10.11.20 Supply and installation of Electro-magnetic type bulk flow meters complying
with ISO 4064 and OIML R49 Class 1 complying with European EN-14154, and with PN16
flanges sets of Nuts and bolts, washers, Sealing Rings and required accessories etc. as per
specification all complete as indicated in drawing No. DPR/DNI-7b-MISC-14
- Dia 300mm
3.10.11.21 REVENUE WATER METERS & SERVICE CONNECTIONS
Supply and Installation of all pipes, fittings (Electrofusion tapping tee, EF coupler, hdpe
pipe 15mm PN 16, GI nipple, elbow etc), valves (Globe Valve, Non return valve),
Volumetric Water meter etc including all minor accessories and testing including
demolition of PCC, RCC, brick masonry, stone masonry etc, concrete encasement all
complete work with necessary testing for service connection from demo pipeline as per
specification and as shown on Dwg No. DPR/DNI-7B MISC-05 (Technical specification
:clause 6.6 and 6.8)
-Dia 15mm

No

11

No

1

No

650

3.10.11.22 REVENUE WATER METERS & SERVICE CONNECTIONS
Supply and Installation of all pipes 15mm hdpe PN 16, fittings (GI nipple, elbow etc),
valves (Globe Valve, Non return valve) etc and Installation only for volumetric water
meter which is already supplied to house owner including all minor accessories and
testing including demolition of PCC, RCC, brick masonry, stone masonry etc, concrete
encasement all complete work for service connection from the demo pipeline
distribution system as per specification and as shown on Dwg No. DPR/DNI-7B MISC-05
(Technical specification :clause 6.6 and 6.8) - (Volumetric Water meter is already with
house owner and connection upto meter point is ready)
- dia. 15mm
3.10.11.23 REVENUE WATER METERS & SERVICE CONNECTIONS
Supply and Installation of all pipes 15mm hdpe PN 16, fittings (GI nipple, elbow etc),
valves (Globe Valve, Non return valve), Volumetric Water Meter etc including all minor
accessories and testing including demolition of PCC, RCC, brick masonry, stone masonry
etc, concrete encasement all complete work for service connection from the demo
pipeline distribution system as per specification and as shown on Dwg No. DPR/DNI-7B
MISC-05 (Technical specification :clause 6.6 and 6.8) (Household connection up to the compound of house owner is completed, but needs to
be identified either by excavating and install volumetric water meter which is already
with house owner and reinstate)
- dia 15mm
3.10.11.24 Supply and installation HDPE Mechanical Coupling
- Dia 75mm
3.10.11.25 Supply and installation HDPE Mechanical Coupling
- Dia 90mm
3.10.11.26 Supply and installation HDPE Mechanical Coupling
- Dia 110mm
310.11.27 Supply and installation HDPE Mechanical Coupling
- Dia 125mm

No

3500

No

2812

No

160

No

510

No

730

No

80

3.10.11.28 Supply and installation HDPE Mechanical Coupling
- Dia 140mm

No

40

m
m
m

6552
4921
4000

m

60000

m

10000

m
m
m

2967.39
950.5
716.1

3.10.12 c 3 Successful hydrostatic testing of completed stretches of Pipelines with
supply of potable water all necessary equipments and safe disposal of water after
testing and Disinfection and sterilizing of completed pipeline with supply of potable
water, necessary equipments and safe disposal of water after disinfection and water
quality test, all complete work and engineer's instruction of following Pipe Size
(Technical specification :clause 5.3.7)
3.10.12.1 Dia 110mm
3.10.12.2 Dia 90mm
3.10.12.3 Dia 75mm
3.10.12.4 Leakage Test for Demo project laid uPVC pipelines / DMA commissioning work
as per instruction of engineer
- For Pipe DN ≤ 150
3.10.12.5 Leakage Test for Demo project laid DI pipelines DMA commissioning work as
per instruction of engineer
- For Pipe DN ≤ 300
4 C1: Pipe Supply, laying and jointing works
4.1 Supply of all materials and laying/installation of spigot and socket DI pipes with
necessary rubber gaskets including storing properly, loading the pipes at store, delivery
to site, unload, distribute, multiple handling, cutting, jointing,dewatering, successful
sectional presure and leakage testing, including cost of water and cost of all testing
arrangements/ equipments, supply and installation of PE sleeving, non detectable
warning tape at specified levels as shown in the drawing and all other associated works
to complete with all lead and lift (Technical specifications :clause 6.4).
4.1.1 600 mm diameter DI Pipe of Class C30 as per ISO 2531 or equivalent
4.1.2 500 mm diameter DI Pipe of Class C30 as per ISO 2531 or equivalent
4.1.3 450 mm diameter DI Pipe of Class C30 as per ISO 2531 or equivalent

4.1.4 400 mm diameter DI Pipe of Class C30 as per ISO 2531 or equivalent
4.1.5 350 mm diameter DI Pipe of Class C40 as per ISO 2531 or equivalent
4.2 Supply of all materials and Installation of DI pipe pieces for structures other than
pipeline trenches, including storing and proper location,loading the pipes at store,
delivery to site, unload, distribute, multiple handling, cutting, jointing,dewatering,
successful sectional presure and leakage testing, including cost of water and cost of all
testing arrangements/equipments, supply and installation of PE sleeving, non
detectable warning tape at spcified levels as shown in the drawing and all other
associated works to complete, with all lead and lift. DI pipes shall comply with ISO
2531 or equivalent. All flanges shall be PN16 (Technical specifications :clause 6.4).
4.2.1 DI pipe 2000mm long piece (FExPE)Dia 80mm
4.2.2 DI pipe 2000mm long piece (FExPE) Dia 100mm
4.2.3 DI pipe 2000mm long piece (FExPE )Dia 200mm
4.2.4 DI pipe 2000mm long piece (FExPE) Dia 250mm
4.2.5 DI pipe 2000mm long piece (FExPE)Dia 300mm
4.2.6 DI pipe 2000mm long piece (FExPE)Dia 350mm
4.2.7 DI pipe 2000mm long piece (FExPE)Dia 400mm
4.2.8 DI pipe 2000mm long piece (FExPE)Dia 500mm
4.2.9 DI pipe 5000mm long piece (FExPE)Dia 150mm
4.2.10 DI pipe 5000mm long piece (FExPE)Dia 200mm
4.2.11 DI pipe 5000mm long piece (FExPE)Dia 250mm
4.2.12 DI pipe 5000mm long piece (FExPE)Dia 300mm
4.2.13 DI pipe 5000mm long piece (FExPE) Dia 350mm
4.2.14 DI pipe 5000mm long piece (FExPE) Dia 400mm
4.2.15 DI pipe 5000mm long piece (FExPE) Dia 500mm
4.2.16 DI pipe 500mm long piece (FExPE)Dia 150mm
4.2.17 DI pipe 500mm long piece (FExPE)Dia 200mm
4.2.18 DI pipe 500mm long piece (FExPE)Dia 250mm

m
m

346.5
2502.15

Nos
Nos
Nos
Nos
Nos
Nos
Nos
Nos
Nos
Nos
Nos
Nos
Nos
Nos
Nos
Nos
Nos
Nos

12
216
12
6
6
4
4
2
2
6
3
3
2
2
1
2
2
1

4.2.19 DI pipe 500mm long piece (FExPE)Dia 300mm
4.2.20 DI pipe 500mm long piece (FExPE) Dia 400mm
4.2.21 DI pipe 500mm long piece (FExPE) Dia 500mm
4.2.22 DI pipe 500mm long piece (FExPE) Dia 600mm
4.2.23 DI pipe piece length 1500mm (FExFE) Dia. 500mm
4.2.24 DI pipe piece length 1500mm (FExFE) Dia. 600mm
4.2.25 DI pipe piece length 2000mm (FExFE) Dia 250mm
4.2.26 DI pipe piece length 2000mm (FExFE) Dia 200mm
4.2.27 DI pipe piece length1200mm (FExPE) Dia 100mm
4.3 Supply GI pipe Medium Duty and installation/laying with socket, union, bend etc.
excluding necessary pipe fittings as per instruction of engineer including storing in
proper location, loading the pipes & fittings at store, deliver to site, unload, distribute,
multiple handling, cutting, jointing, dewatering, successful sectional pressure and
leakege testing, including cost of water and cost of all testing
arrangements/equipments,supply and installation of detectable warning tape at
specified level as shown in the drawing and all other associated works to complete and
drawing with all lead and lift (Technical specification :clause 6.5)

Nos
Nos
Nos
Nos
Nos
Nos
Nos
Nos
Nos

2
2
10
10
8
8
5
5
9

4.3.1 Dia 65mm Medium duty GI pipe
4.4 Open Cut : Supply HDPE pipe PE 100 SDR 17 (PN 10) and installation/laying with
Electro Fusion joint t excluding necessary pipe fittings (e.g. EF coupler, Tee, Bend,
Reducer, Cap etc.) as per instruction of engineer including storing in proper location,
loading the pipes & fittings at store, deliver to site, unload, distribute, multiple
handling, cutting, fusion jointing, dewatering, successful sectional pressure and
leakege testing, including cost of water and cost of all testing
arrangements/equipments,supply and installation of detectable warning tape at
specified level as shown in the drawing and all other associated works to complete as
per specification and drawing with all lead and lift.

m

26.25

4.4.1 110mm diameter HDPE pipe PE 100 SDR 17 (PN 10)

m

200

4.4.2 90mm diameter HDPE pipe PE 100 SDR 17 (PN 10)
4.4.3 75mm diameter HDPE pipe PE 100 SDR 17 (PN 10)
4.5 HDD : Supply HDPE pipe and Installation/laying with Butt Fusion joint and Electrofusion Joint excluding pipe fittings to be used for HDD and open cut procedures as per
instruction of engineer including storing in proper location, loading the pipes & fittings
at store, deliver to site, unload, distribute, multiple handling, cutting, fusion jointing,
dewatering, successful sectional pressure and leakege testing, including cost of water
and cost of all testing arrangements/equipments,supply and installation of detectable
warning tape at specified level as shown in the drawing and all other associated works
to complete as per specification and drawing with all lead and lift.

m
m

1050
149459.8

4.5.1 HDPE pipe PE 100 SDR 17 (PN 10) Dia 400mm
4.5.2 HDPE pipe PE 100 SDR 17 (PN 10) Dia 315mm
4.5.3 HDPE pipe PE 100 SDR 17 (PN 10) Dia 280mm
4.5.4 HDPE pipe PE 100 SDR 17 (PN 10) Dia 225mm
4.5.5 HDPE pipe PE 100 SDR 17 (PN 10) Dia 160mm
5. C2: Supply and Installation of Pipe Fittings, Valves and Appurtenances
5.1 Supply of all material and Installation of following DI, GI and HDPE Pipe fittings to
the Site as per Drawing, Specification and instruction of the Engineer with all necessary
gasket, nut bolt, etc. including all transportation and lift for complete work (Technical
specification :clause 6.4).

m
m
m
m
m

500
874.65
1818.6
2609.25
60375.96

Nos
Nos
Nos
Nos
Nos
Nos
Nos

8
69
4
4
4
1
1

5.2.1 DI Double Flanged Bends
5.2.1.1 Dia 80mm 90 deg bend
5.2.1.2 Dia 100mm 90 deg bend
5.2.1.3 Dia 350mm 90 deg bend
5.2.1.4 Dia 400mm 90 deg bend
5.2.1.4 Dia 500mm 90 deg bend
5.2.1.5 Dia 400mm 45 deg bend
5.2.1.6 Dia 400mm 22.5 deg bend

5.2.1.7 Dia 150mm 11.25 deg bend
5.2.1.8 Dia 200mm 11.25 deg bend
5.2.1.9 Dia 250mm 11.25 deg bend
5.2.1.10 Dia 300mm 11.25 deg bend
5.2.1.11 Dia 400mm 11.25 deg bend
5.2.2 DI Spigot Socket Bends
5.2.2.1 Dia 350mm 90 deg bend
5.2.2.2 Dia 400mm 90 deg bend
5.2.2.3 Dia 450mm 90 deg bend
5.2.2.4 Dia 500mm 90 deg bend
5.2.2.5 Dia 600mm 90 deg bend
5.2.2.6 Dia 80mm 45 deg bend
5.2.2.7 Dia 150mm 45 deg bend
5.2.2.8 Dia 400mm 45 deg bend
5.2.2.9 Dia 500mm 45 deg bend
5.2.2.10 Dia 600mm 45 deg bend
5.2.2.11 Dia 80mm 22.5 deg bend
5.2.2.12 Dia 150mm 22.5 deg bend
5.2.2.13 Dia 350mm 22.5 deg bend
5.2.2.14 Dia 400mm 22.5 deg bend
5.2.2.15 Dia 450mm 22.5 deg bend
5.2.2.16 Dia 500mm 22.5 deg bend
5.2.2.17 Dia 600mm 22.5 deg bend
5.2.2.18 Dia 150mm 11.25 deg bend
5.2.2.19 Dia 350mm 11.25 deg bend
5.2.2.20 Dia 400mm 11.25 deg bend
5.2.2.21 Dia 450mm 11.25 deg bend
5.2.2.22 Dia 500mm 11.25 deg bend

Nos
Nos
Nos
Nos
Nos

3
1
1
1
1

Nos
Nos
Nos
Nos
Nos
Nos
Nos
Nos
Nos
Nos
Nos
Nos
Nos
Nos
Nos
Nos
Nos
Nos
Nos
Nos
Nos
Nos

1
1
2
3
4
4
4
1
3
9
4
4
5
2
4
7
9
4
9
3
7
8

5.2.2.23 Dia 600mm 11.25 deg bend
5.2.3 DI all flanged Equal Tee
5.2.3.1 Dia 80mm equal Tee
5.2.3.2. Dia 150mm equal Tee
5.2.3.3 Dia 200mm equal Tee
5.2.3.4 Dia 250mm equal Tee
5.2.3.5 Dia 300mm equal Tee
5.2.3.6 Dia 350mm equal Tee
5.2.3.7 Dia 400mm equal Tee
5.2.3.8 Dia 500mm equal Tee
5.2.3.9 Dia 600mm equal Tee
5.2.4 DI all flanged Unequal Tee
5.2.4.1 Dia 350mm*350mm*150mm unequal Tee
5.2.4.2 Dia 350mm*350mm*300mm unequal Tee
5.2.4.3 Dia 400mm*400mm*150mm unequal Tee
5.2.4.4 Dia 400mm*400mm*250mm unequal Tee
5.2.4.5 Dia 500mm*500mm*200mm unequal Tee
5.2.4.6 Dia 600mm*600mm*200mm unequal Tee
5.2.4.7 Dia 600mm*600mm*250mm unequal Tee
5.2.4.8 Dia 600mm*600mm*400mm unequal Tee
5.2.4.9 Dia 600mm*600mm*500mm unequal Tee
5.2.4.10 Dia 1000mm*1000mm*500mm unequal Tee
5.2.4.11 Dia 1000mm*1000mm*600mm unequal Tee
5.2.5 DI Double Socket Tee with Flanged branch
5.2.5.1 Dia 350mm*350mm*80mm
5.2.5.2 Dia 350mm*350mm*100mm
5.2.5.3 Dia 350mm*350mm*150mm
5.2.5.4 Dia 400mm*400mm*150mm

Nos

15

No
No
No
No
No
No
No
No
No

1
5
12
6
6
5
4
5
1

No
No
No
No
No
No
No
No
No
No
No

5
1
2
1
5
1
5
1
1
1
2

No
No
No
No

4
5
1
1

5.2.5.5 Dia 450mm*450mm*100mm
5.2.5.6 Dia 500mm*500mm*100mm
5.2.5.7 Dia 600mm*600mm*100mm
5.2.5.8 Dia 600mm*600mm*150mm
5.2.6 DI double flanged Reducer (CT)
5.2.6.1 Dia 350mm*150mm
5.2.6.2 Dia 350mm*250mm
5.2.6.3 Dia 400mm*300mm
5.2.6.4 Dia 500mm*200mm
5.2.6.5 Dia 500mm*300mm
5.2.6.6 Dia 500mm*450mm
5.2.6.7 Dia 600mm*250mm
5.2.6.8 Dia 600mm*300mm
5.2.6.9 Dia 600mm*400mm
5.2.7 DI Single Flange Tail Piece
5.2.7.1 Dia 80mm
5.2.7.2 Dia 150mm
5.2.7.3 Dia 200mm
5.2.7.4 Dia 250mm
5.2.7.5 Dia 300mm
5.2.7.6 Dia 350mm
5.2.7.7 Dia 400mm
5.2.7.8 Dia 450mm
5.2.7.9 Dia 500mm
5.2.7.10. Dia 600mm
5.2.7.11 Dia 1000mm
5.2.8 DI Double Flange Tail Piece
5.2.8.1 Dia 150mm

No
No
No
No

2
3
2
2

No
No
No
No
No
No
No
No
No

4
1
1
1
1
1
1
1
3

No
No
No
No
No
No
No
No
No
No
No

4
8
6
2
2
4
4
1
2
6
3

No

12

5.2.8.2 Dia 200mm
5.2.8.3 Dia 250mm
5.2.8.4 Dia 300mm
5.2.8.5 Dia 350mm
5.2.8.6 Dia 400mm
5.2.8.7 Dia 500mm
5.2.9 Supply and installation of Flange Adapters to connect DI/DI pipe/fitting
Complete with sets of gaskets, nuts & bolts, fasteners, sealing Rings and required
accessories etc, all complete (Technical Specification :clause 6.4).

No
No
No
No
No
No

36
18
18
12
12
6

5.2.9.1 Dia 80mm Flange adopter
5.2.9.2 Dia 100mm Flange adopter
5.2.9.3 Dia 150mm Flange adopter
5.2.9.4 Dia 200mm Flange adopter
5.2.9.5 Dia 250mm Flange adopter
5.2.9.6 Dia 300mm Flange adopter
5.2.9.7 Dia 350mm Flange adopter
5.2.9.8 Dia 400mm Flange adopter
5.2.9.9 Dia 500mm Flange adopter
5.2.9.10 Dia 600mm Flange adopter
5.2.9.11 Dia 1000mm Flange adopter
5.2.10 DI / HDPE Flange adapter set
5.2.10.1 Dia 80mm*90mm
5.2.10.2 Dia100mm*110mm
5.2.10.3 Dia 150mm*160mm
5.2.10.4 Dia 200mm*225mm
5.2.10.5 Dia 250mm*280mm
5.2.10.6 Dia 300mm*315mm
5.2.11 DI double flanged pipe piece with puddle flange (FExFE)

No
No
No
No
No
No
No
No
No
No
No

2
9
6
6
2
2
4
5
5
10
5

No
No
No
No
No
No

16
135
591
41
25
18

5.2.11.1 Dia 150mm
5.2.11.2 Dia 200mm
5.2.11.3 Dia 250mm
5.2.11.4 Dia 300mm
5.2.11.5 Dia 350mm
5.2.11.6 Dia 400mm
5.2.11.7 Dia 500mm
5.2.12 DI Duck Foot 90 deg bend
5.2.12.1 Dia 100mm
5.2.12.2 Dia 500mm
5.2.12.3 Dia 600mm
5.2.13 Supply and Installation of following size Self-anchored or Self restrained large
stroke Dismantling Joints (DJ) as per Specification, drawing and instruction of the
Engineer including all transportation and lift for complete work (Technical specification
:clause 6.4).

No
No
No
No
No
No
No

4
12
6
6
4
4
2

No
No
No

70
1
1

5.2.13.1 Dia 65mm DJ
5.2.13.2 Dia 150mm DJ
5.2.13.3 Dia 200mm DJ
5.2.13.4 Dia 250mm DJ
5.2.13.5 Dia 300mm DJ
5.2.13.6 Dia 350mm Dj
5.2.13.7 Dia 400mm DJ
5.2.13.8 Dia 500mm DJ
5.2.14 Supply and Installation of following size very large tolerance DI Mechanical
Coupling (MC) as per Specification, drawing and instruction of the Engineer including
all transportation and lift for complete work (Technical specification :clause 6.4)

No
No
No
No
No
No
No
No

4
8
29
17
12
9
8
8

5.2.14.1 Dia 600mm MC

No

6

5.2.14.2 Dia 500mm MC
5.2.14.3 Dia 400mm MC
5.2.14.4 Dia 350mm MC
5.2.14.5 Dia 300mm MC
5.2.14.6 Dia 250mm MC
5.2.14.7 Dia 200mm MC
5.2.14.8 Dia 150mm MC
5.2.14.9 Dia 100mm MC
5.2.14.10 Dia 80mm MC
5.2.15 Supply and Installation of following size DI double flanged Gate Valves PN16
compatible to acutators supported by SCADA system, drawing No. DPR/DNI-7B1/MISC-13 and instruction of the Engineer including all transportation and lift for
complete work (Technical Specification :Clause 6.6).

No
No
No
No
No
No
No
No
No

7
6
9
6
6
12
6
11
6

5.2.15.1 Dia 65mm Gate Valve
5.2.15.2 Dia 80mm Gate Valve
5.2.15.3 Dia 100mm Gate Valve
5.2.15.4 Dia 150mm Gate Valve
5.2.15.5 Dia 200mm Gate Valve
5.2.15.6 Dia 250mm Gate Valve
5.2.15.7 Dia 300mm Gate Valve
5.2.16 Supply and Installation of following size DI double flanged, double eccentric
Butterfly Valves PN16 compatible to acutators supported by SCADA system, drawing
No. DPR/DNI-7B-1MISC-12 and instruction of the Engineer including all transportation
and lift for complete work (Technical Specification :clause 6.6.6).

No
No
No
No
No
No
No

228
4
67
290
24
19
9

5.2.16.1
5.2.16.2
5.2.16.3
5.2.16.4

No
No
No
No

7
7
7
3

Dia 350mm Butterfly valve
Dia 400mm Butterfly valve
Dia 500mm Butterfly valve
Dia 600mm Butterfly valve

5.2.16.5 Dia 1000mm Butterfly valve
5.2.17 Supply and installation Corporation stop /Ball Valve
5.2.17.1 50mm dia corporation stop /Ball Valve
5.2.18 Supply and installation of Electro-magnetic type bulk flow meters complying
with ISO 4064 and OIML R49 Class 1 complying with European EN-14154, and with
PN16 flanges sets of Nuts and bolts, washers, Sealing Rings and required accessories
etc. as per specification all complete as indicated in drawing No. DPR/DNI-7b-MISC-14

No

1

No

98

5.2.18.1 Dia 65mm Bulk flow meter
5.2.18.2 Dia 150mm Bulk flow meter
5.2.18.3 Dia 200mm Bulk flow meter
5.2.18.4 Dia 250mm Bulk flow meter
5.2.18.5 Dia 300mm Bulk flow meter
5.2.18.6 Dia 350mm Bulk flow meter
5.2.18.7 Dia 400mm Bulk flow meter
5.2.18.8 Dia 500mm Bulk flow meter
5.2.19 Supply and installation of double flanged pressure reducing valve PN16
Complete with sets of Nuts and bolts, washers, gaskets, Sealing Rings and required
accessories etc as per specification all complete as indicated in the drawing No.
DPR/DNI-7b-MISC-10(a)

No
No
No
No
No
No
No
No

1
2
6
3
3
2
2
1

5.2.19.1
5.2.19.2
5.2.19.3
5.2.19.4
5.2.19.5
5.2.19.6
5.2.19.7

No
No
No
No
No
No
No

2
6
3
3
2
2
1

Dia 150mm Pressure Reducing Valve
Dia 200mm Pressure Reducing Valve
Dia 250mm Pressure Reducing Valve
Dia 300mm Pressure Reducing Valve
Dia 350mm Pressure Reducing Valve
Dia 400mm Pressure Reducing Valve
Dia 500mm Pressure Reducing Valve

5.2.20 Supply and installation sets of air valves having following orifice size
combination ( a set comprises of anti-vacuum and air relief valves), drawing and
instruction of the engineer with all lead and lift (Technical specificatins :Clause 6.7)
5.2.20.1 Dia 50mm Air valve
5.2.20.2 Dia 80mm Air valve
5.2.20.3 Dia 100mm Air valve
5.2.21 Supply and installation DI Fire hydrant Underground type complete set
5.2.21.1 Dia 100mm Fire hydrant
5.2.22 Supply and installation Fire hydrant stand post type with breakable piece
complete set
5.2.22.1 Dia 100mm Fire hydrant stand post type
5.2.23 Supply and installation of the flow sensor and data logger for the Bulk flow
meters, including all necessary accessories (Technical specification :clause 6.15).
5.2.24 Supply and installation of the pressure sensor and data logger for the pressure
test points including all necessary accessories (Technical specification :clause 6.15).
5.2.25.1 Supply and installation Float Valve 65mm dia.
5.2.25.2 Supply and installation Pressure gauge 1"
5.2.26 Supply and installations DI basket type strainer (FE x FE) with all complete nut,
bolt,washers, rubber gasket as per drawing and all complete (Technical specification
:clause 6.13)

No
No
No

63
4
2

No

70

No
No

65

No
No

1
1

5.2.26.1
5.2.26.2
5.2.26.3
5.2.26.4
5.2.26.5
5.2.26.6
5.2.26.7
5.2.26.8

No
No
No
No
No
No
No
No

1
2
6
3
3
2
2
1

Dia 65mm Strainer (FEXFE)
Dia 150mm Strainer (FEXFE)
Dia 200mm Strainer (FEXFE)
Dia 250mm Strainer (FEXFE)
Dia 300mm Strainer (FEXFE)
Dia 350mm Strainer (FEXFE)
Dia 400mm Strainer (FEXFE)
Dia 500mm Strainer (FEXFE)

No

10
10

5.2.27 Supply and installation of oil filled pressures gauges at pressure test points
including all materials/pipes, fittings and specials etc complete as per drawing and with
all lead and lift (Technical specifications :clause 6.14)
- Dia 50mm
5.2.28 Supply and installation Nipple Coated with coal tar epoxy
- Dia 25mm
5.2.29 Supply and Installation of following GI fittings to the Site as per Drawing and
instruction of the Engineer including all transportation and lift for complete work
,(Technical Specification :clause 6.6).
5.2.29.1 Dia 50mm GI nipple 200mm long
5.2.29.2 Dia 65mm GI nipple 200mm long
5.2.29.3 Dia 80mm Long radius 90ᵒ bend (FExFE)
5.2.29.4 Dia 1000mm Long radius 90ᵒ bend (FExFE)
5.2.29.5 Dia 50*63mm, GI HDPE Flange Adaptor
5.2.29.6 Dia 65*75mm, GI HDPE Flange Adaptor
5.2.29.7 Dia 65mm, GI Tee
5.2.29.8 Dia 65mm, GI Socket
5.2.29.9 Dia 65mm, GI Union
5.2.29.10 Dia 65mm, GI Elbow
5.2.29.11 Dia 65mm, GI GI Flange
5.2.29.12 Dia 100*65mm, GI Reducer
5.2.30 Supply and Installation of following PE Pipe electro fusion fittings of SDR 11 to
the Site as per Drawing and instruction of the Engineer including all transportation and
lift for complete work ,(Technical Specification :clause 6.6).
5.2.30.1 Dia 75mm 45 degree, EF bend
5.2.30.2 Dia 75mm 90 degree, EF bend

No

40

No

35

No

65.00

No
No
No
No
No
No
No
No
No
No
No

No
No

2.00
4
26
63
475
4
5
5
5
9
1

542.00

459.00
5.2.30.3 Dia 160mm 45 degree EF bend
5.2.30.4 Dia 160mm 90 degree EF bend
5.2.30.5 Dia 225mm 45 degree EF bend
5.2.30.6 Dia 225mm 90 degree EF bend
5.2.30.7 Dia 280mm 45 degree EF bend
5.2.30.8 Dia 280mm 90 degree EF bend
5.2.30.9 Dia 315mm 45 degree EF bend
5.2.30.10 Dia 315mm 90 degree EF bend
5.2.30.11 Dia 400mm 45 degree EF bend
5.2.30.12 Dia 400mm 90 degree EF bend
5.2.30.13 Dia 315mm, EF Cap
5.2.30.14 Dia 280mm, EF Cap
5.2.30.15 Dia 225mm, EF Cap
5.2.30.16 Dia 75mm, EF Cap
5.2.30.17 Dia 75mm, EF coupler
5.2.30.18 Dia 90mm, EF coupler
5.2.30.19 Dia 110mm, EF coupler
5.2.30.20 Dia 160mm, EF coupler
5.2.30.21 Dia 225mm, EF coupler

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

153.00
49.00
5.00
16.00
1.00
7.00
2.00
6.00
3.00
1.00
4
3
5
661
29342
190
191
1435
65

5.2.30.22 Dia 280mm, EF coupler
5.2.30.23 Dia 315mm, EF coupler
5.2.30.24 Dia 400mm, EF coupler
5.2.30.25 Dia 75mm * 63mm, EF Reducer
5.2.30.26 Dia 110mm * 75mm, EF Reducer
5.2.30.27 Dia 160mm * 75mm, EF Reducer
5.2.30.28 Dia 160mm * 110mm, EF Reducer
5.2.30.29 Dia 225mm * 110mm, EF Reducer
5.2.30.30 Dia 225mm * 160mm, EF Reducer
5.2.30.31 Dia 280mm * 110mm, EF Reducer
5.2.30.32 Dia 280mm * 160mm, EF Reducer
5.2.30.33 Dia 280mm * 225mm, EF Reducer
5.2.30.34 Dia 315mm * 160mm, EF Reducer
5.2.30.35 Dia 315mm * 225mm, EF Reducer
5.2.30.36 Dia 315mm * 280mm, EF Reducer
5.2.30.36 Dia 160mm, EF Equal Tee
5.2.30.37 Dia 225mm, EF Equal Tee
5.2.30.38 Dia 280mm, EF Equal Tee
5.2.30.39 Dia 315mm, EF Equal Tee
5.2.30.40 Dia 75mm, EF Equal Tee
5.2.31 Supply and installation HDPE Electrofusion saddle clamp
5.2.31.1 Dia 250-315mm*25mm, Saddle clamp
5.2.31.2 Dia 160-225mm*25mm, Saddle clamp
5.2.31.3 Dia 75mm*25mm, Saddle clamp
5.2.31.4 Supply and installation Compression joint with threaded male end 50mm

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

49
36
11.11
63
21
351
116
11
22
6
1
3
2
17
2
538
20
3
16
1552

No
No
No
No

5
20
10
63

5.2.32 Supply and Installation of all pipes, fittings (electrofusion tapping Tee, transition
coupling etc), specials & accessories and testing including trench excavation,
dewatering, shoring, backfilling and temporary surface reinstatement all complete work
for service connection from new distribution system and as shown on Dwg No. DPR/DNI7B/MISC-05 (Technical specification :clause 6.6 and 6.8)
5.2.32.1 Dia 15mm
5.2.32.2 Dia 20mm
5.2.32.3 Dia 25mm
5.2.33 Supply and Installation of all pipes, fittings (GI nipple, elbow etc), valves (Globe
Valve, Non return valve), Volumetric Water meter etc and testing including demolition
of PCC, RCC, brick masonry, stone masonry etc, concrete encasement all complete
work for service connection from new distribution system as per specification and as
shown on Dwg No. DPR/DNI-7B MISC-05 (Technical specification :clause 6.6 and 6.8)

No
No
No

24379
503
250

5.2.33.1 Dia 15mm
5.2.33.2 Dia 20mm
5.2.33.3 Dia 25mm
5.2.34 Supply and installation of marker posts for primary pipelines as per the
standard practice, direction and instruction of Engineer all complete.
5.2.34.1 Supply and installation of marker posts for primary pipelines as per the
standard practice, direction and instruction of Engineer all complete.
6.0 C3: Pressure Testing and Disinfection

No
No
No

24379
503
250

No

100

m

2967.39

6.1 Successful hydrostatic testing of completed stretches of Pipelines with supply of
potable water all necessary equipments and safe disposal of water after testing and
Disinfection and sterilizing of completed pipeline with supply of potable water,
necessary equipments and safe disposal of water after disinfection and water quality
test, all complete work and engineer's instruction of following Pipe Size (Technical
specification :clause 5.3.7)
6.1.1 Dia 600mm Pipe

6.1.2 Dia 500mm Pipe
6.1.3 Dia 450mm Pipe
6.1.4 Dia 400mm Pipe
6.1.5 Dia 350mm Pipe
6.1.6 Dia 315mm Pipe
6.1.7 Dia 280mm Pipe
6.1.8 Dia 225mm Pipe
6.1.9 Dia 160mm Pipe
6.1.10 Dia 110mm Pipe
6.1.11 Dia 90mm Pipe
6.1.12 Dia 75mm Pipe
6.1.13 Dia 65mm GI Medium Duty pipe

m
m
m
m
m
m
m
m
m
m
m
m

950.5
716.1
846.5
2502.15
874.65
1818.6
2609.25
60292.09
200
1050
149459.8
26.25

m

2967.39

m
m
m
m
m
m
m
m
m

950.5
716.1
846.5
2502.15
874.65
1818.6
2609.25
60292.09
200

6.2 Flushing and disinfection of all completed and tested pipeline sections with supply
of potable water at the cost of the Contractor, all necessary equipment and safe
disposal of water after flushing and disinfection and sterilizing of completed pipeline
section. Works include the provision of all labour, materials, equipment, disinfectant,
dosing pump, etc. as well as all necessary bacteriological analyses.
6.1.1 Dia 600mm Pipe
6.1.2 Dia 500mm Pipe
6.1.3 Dia 450mm Pipe
6.1.4 Dia 400mm Pipe
6.1.5 Dia 350mm Pipe
6.1.6 Dia 315mm Pipe
6.1.7 Dia 280mm Pipe
6.1.8 Dia 225mm Pipe
6.1.9 Dia 160mm Pipe
6.1.10 Dia 110mm Pipe

-

6.1.11 Dia 90mm Pipe
6.1.12 Dia 75mm Pipe
6.1.13 Dia 65mm GI Medium Duty pipe
7.0 D1 : Supply of Pipes, Fittings and Accessories for Operation & Maintenance
7.1 Supply and delivery of standard length following DI pipes as per ISO 2531:2009 and
required rubber ring as per ISO certification for complete installation (Technical
specification :clause 6.4).
7.1.1 DI pipes with spigot and socket joints
7.1.1.1 600 mm diameter DI Pipe of Class C30 as per ISO 2531
7.1.1.2 500 mm diameter DI Pipe of Class C30 as per ISO 2531
7.1.1.3 450 mm diameter DI Pipe of Class C30 as per ISO 2531 or equivalent
7.1.1.4 400 mm diameter DI Pipe of Class C30 as per ISO 2531
7.1.1.5 350 mm diameter DI Pipe of Class C40 as per ISO 2531 or equivalent
7.2 Supply and delivery of HDPE (PE 100, PN 10) Pipes including Specials & Fittings (PE
100, PN 16) suitable for Electro fusion joint as per the specified standards (Technical
specification :clause 6.5).
7.2.1 Supply and delivery of HDPE (PE 100, PN 10) Pipes
7.2.1.1 400mm diameter HDPE pipe
7.2.1.2 315mm diameter HDPE pipe
7.2.1.3 280mm diameter HDPE pipe
7.2.1.4 225mm diameter HDPE pipe
7.2.1.5 160mm diameter HDPE pipe
7.2.1.6 140mm diameter HDPE pipe
7.2.1.7 125mm diameter HDPE pipe
7.2.1.8 110mm diameter HDPE pipe
7.2.1.9 90mm diameter HDPE pipe
7.2.1.10 75mm diameter HDPE pipe

m
m
m

1050
149459.8
26.25

m
m
m
m
m

16.5
16.5
16.5
16.5
16.5

m
m
m
m
m
m
m
m
m
m

25
40
40
40
40
40
40
500
500
5000

7.2.2 Supply and delivery of HDPE Electrofusion (PE 100) saddle of following diameter
(Technical specification :clause 6.6).
7.2.2.1 Dia 15mm Saddle
7.2.2.2 Dia 20mm Saddle
7.2.2.3 Dia 25mm Saddle
7.2.3 Supply and delivery of HDPE metal inserted compression joint of following
diameter (Technical specification :clause 6.6.3).
7.2.3.1 Dia 15mm
7.2.3.2 Dia 20mm
7.2.3.3 Dia 25mm
7.3 Supply and delivery of following DI Pipe fittings as per ISO 2531, Specification and
instruction of the Engineer to the site with all necessary gasket, nut bolt, etc. including
all transportation, lift and stacking for proper storing (Technical specification :clause
6.4).
7.3.1 DI Double Flanged bend
7.3.1.1 Dia 80mm, 90 deg. Bend
7.3.1.2 Dia 100mm 90 deg. Bend
7.3.1.3 Dia 350mm 90 deg. Bend
7.3.1.4 Dia 400mm 90 deg. Bend
7.3.1.5 Dia 500mm 90 deg. Bend
7.3.1.6 Dia 400mm 45 deg bend
7.3.1.7 Dia 400mm 22.5 deg bend
7.3.1.8 Dia 150mm 11.25 deg bend
7.3.1.9 Dia 200mm 11.25 deg bend
7.3.1.10 Dia 250mm 11.25 deg bend
7.3.1.11 Dia 300mm 11.25 deg bend
7.3.1.12 Dia 400mm 11.25 deg bend
7.3.2 DI Spigot Socket Bends

No
No
No

500
20
10

No
No
No

500
20
10

No
No
No
No
No
No
No
No
No
No
No
No

2
10
1
1
1
1
1
1
1
1
1
1

7.3.2.1 Dia 350mm 90 deg. Bend
7.3.2.2 Dia 400mm 90 deg. Bend
7.3.2.3 Dia 450mm 90 deg. Bend
7.3.2.4 Dia 500mm 90 deg. Bend
7.3.2.5 Dia 600mm 90 deg. Bend
7.3.2.6 Dia 80mm 45 deg. Bend
7.3.2.7 Dia 150mm 45 deg. Bend
7.3.2.8 Dia 400mm 45 deg. Bend
7.3.2.9 Dia 500mm 45 deg. Bend
7.3.2.10 Dia 600mm 45 deg. Bend
7.3.2.11 Dia 80mm 22.5 deg bend
7.3.2.12 Dia 150mm 22.5 deg bend
7.3.2.13 Dia 350mm 22.5 deg bend
7.3.2.14 Dia 400mm 22.5 deg bend
7.3.2.15 Dia 450mm 22.5 deg bend
7.3.2.16 Dia 500mm 22.5 deg bend
7.3.2.17 Dia 600mm 22.5 deg bend
7.3.2.18 Dia 150mm 11.25 deg bend
7.3.2.19 Dia 350mm 11.25 deg bend
7.3.2.20 Dia 400mm 11.25 deg bend
7.3.2.21 Dia 450mm 11.25 deg bend
7.3.2.22 Dia 500mm 11.25 deg bend
7.3.2.23 Dia 600mm 11.25 deg bend
7.3.3 DI all flanged Equal Tee
7.3.3.1 Dia 80mm Equal Tee
7.3.3.2 Dia 100mm Equal Tee
7.3.3.3 Dia 150mm Equal Tee
7.3.3.4 Dia 200mm Equal Tee

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

1
1
1
1
1
1
1
1
1
2
1
1
1
1
1
2
2
1
1
1
1
1
3

No
No
No
No

3
3
1
2

7.3.3.5 Dia 250mm Equal Tee
7.3.3.6 Dia 300mm Equal Tee
7.3.3.7 Dia 350mm Equal Tee
7.3.3.8 Dia 400mm Equal Tee
7.3.3.9 Dia 500mm Equal Tee
7.3.3.10 Dia 600mm Equal Tee
7.3.4 DI all flanged Unequal Tee
7.3.4.1 Dia 350mm*350mm*150mm Unequal Tee
7.3.4.2 Dia 350mm*350mm*300mm Unequal Tee
7.3.4.3 Dia 400mm*400mm*150mm Unequal Tee
7.3.4.4 Dia 400mm*400mm*250mm Unequal Tee
7.3.4.5 Dia 500mm*500mm*200mm Unequal Tee
7.3.4.6 Dia 500mm*500mm*300mm Unequal Tee
7.3.4.7 Dia 600mm*600mm*200mm Unequal Tee
7.3.4.8 Dia 600mm*600mm*250mm Unequal Tee
7.3.4.9 Dia 600mm*600mm*400mm Unequal Tee
7.3.4.10 Dia 600mm*600mm*500mm Unequal Tee
7.3.4.11 Dia 1000mm*1000mm*500mm Unequal Tee
7.3.4.12 Dia 1000mm*1000mm*600mm Unequal Tee
7.3.5 DI Double Socket Tee with Flanged branch
7.3.5.1 Dia 350mm*350mm*80mm
7.3.5.2 Dia 350mm*350mm*100mm
7.3.5.3 Dia 350mm*350mm*150mm
7.3.5.4 Dia 400mm*400mm*150mm
7.3.5.5 Dia 450mm*450mm*100mm
7.3.5.6 Dia 500mm*500mm*100mm
7.3.5.7 Dia 600mm*600mm*100mm
7.3.5.8 Dia 600mm*600mm*150mm

No
No
No
No
No
No

1
1
1
1
1
1

No
No
No
No
No
No
No
No
No
No
No
No

1
1
1
1
1
1
1
1
1
1
1
1

No
No
No
No
No
No
No
No

1
1
1
1
1
1
1
1

7.3.6 DI double flanged Reducer (CT)
7.3.6.1 Dia 350mm*150mm
7.3.6.2 Dia 350mm*250mm
7.3.6.3 Dia 400mm*300mm
7.3.6.4 Dia 500mm*200mm
7.3.6.5 Dia 500mm*300mm
7.3.6.6 Dia 500mm*450mm
7.3.6.7 Dia 600mm*250mm
7.3.6.8 Dia 600mm*300mm
7.3.6.9 Dia 600mm*400mm
7.3.7 DI Single Flange Tail Piece
7.3.7.1 Dia 80mm
7.3.7.2 Dia 150mm
7.2.7.3 Dia 200mm
7.2.7.4 Dia 250mm
7.2.7.5 Dia 300mm
7.2.7.6 Dia 350mm
7.2.7.7 Dia 400mm
7.2.7.8 Dia 450mm
7.2.7.9 Dia 500mm
7.2.7.10 Dia 600mm
7.2.7.11 Dia 1000mm
7.3.8 DI Double Flange Tail Piece
7.3.8.1 Dia 150mm
7.3.8.2 Dia 200mm
7.3.8.3 Dia 250mm
7.3.8.4 Dia 300mm
7.3.8.5 Dia 350mm

No
No
No
No
No
No
No
No
No

1
1
1
1
1
1
1
1
1

No
No
No
No
No
No
No
No
No
No
No

1
1
1
1
1
1
1
1
1
1
1

No
No
No
No
No

1
2
1
1
1

7.3.8.6 Dia 400mm
7.3.8.7 Dia 500mm
7.3.9 Supply and installation of Flange Adapters to connect DI/DI pipe/fitting
Complete with sets of gaskets, nuts & bolts, fasteners, sealing Rings and required
accessories etc, all complete (Technical Specification :clause 6.4).

No
No

1
1

7.3.9.1 Dia 80mm
7.3.9.2 Dia 100mm
7.3.9.3 Dia 150mm
7.3.9.4 Dia 200mm
7.3.9.5 Dia 250mm
7.3.9.6 Dia 300mm
7.3.9.7 Dia 350mm
7.3.9.8 Dia 400mm
7.3.9.9 Dia 500mm
7.3.9.10 Dia 600mm
7.3.9.11 Dia 1000mm
7.3.10 DI / HDPE Flange adapter set
7.3.10.1 Dia 80mm*90mm
7.3.10.2 Dia100mm*110mm
7.3.10.3 Dia 150mm*160mm
7.3.10.4 Dia 200mm*225mm
7.3.10.5 Dia 250mm*280mm
7.3.10.6 Dia 300mm*315mm
7.3.11 DI double flanged pipe piece with puddle flange (FExFE)
7.3.11.1 Dia 150mm
7.3.11.2 Dia 200mm
7.3.11.3 Dia 250mm
7.3.11.4 Dia 300mm

No
No
No
No
No
No
No
No
No
No
No

1
1
1
1
1
1
1
1
1
1
1

No
No
No
No
No
No

3
10
100
8
2
1

No
No
No
No

1
1
1
1

7.3.11.5 Dia 350mm
7.3.11.6 Dia 400mm
7.3.11.7 Dia 500mm
7.3.12 DI Duck Foot 90 deg bend
7.3.12.1 Dia 100mm
7.3.12.2 Dia 500mm
7.3.12.3 Dia 600mm
7.3.13 Supply and Installation of following size Self-anchored or Self restrained large
stroke Dismantling Joints (DJ) as per Specification, drawing and instruction of the
Engineer including all transportation and lift for complete work (Technical specification
:clause 6.4).

No
No
No

1
1
1

No
No
No

5
1
1

7.3.13.1 Dia 65mm DJ
7.3.13.2 Dia 150mm DJ
7.3.13.3 Dia 200mm DJ
7.3.13.4 Dia 250mm DJ
7.3.13.5 Dia 300mm DJ
7.3.13.6 Dia 350mm DJ
7.3.13.7 Dia 400mm DJ
7.3.13.8 Dia 500mm DJ
7.3.14 Supply and Installation of following size very large tolerance DI Mechanical
Coupling (MC) as per Specification, drawing and instruction of the Engineer including
all transportation and lift for complete work (Technical specification :clause 6.4)

No
No
No
No
No
No
No
No

1
1
5
2
2
1
1
1

7.3.14.1
7.3.14.2
7.3.14.3
7.3.14.4
7.3.14.5

No
No
No
No
No

1
1
1
2
2

Dia 600mm MC
Dia 500mm MC
Dia 400mm MC
Dia 350mm MC
Dia 300mm MC

7.3.14.6 Dia 250mm MC
7.3.14.7 Dia 200mm MC
7.3.14.8 Dia 150mm MC
7.3.14.9 Dia 100mm MC
7.3.14.10 Dia 80mm MC
7.3.15 Supply and Installation of following size DI double flanged Gate Valves PN16
compatible to acutators supported by SCADA system, drawing No. DPR/DNI-7B1/MISC-13 and instruction of the Engineer including all transportation and lift for
complete work (Technical Specification :Clause 6.6).

No
No
No
No
No

1
3
3
1
1

7.3.15.1 Dia 65mm Gate Valve
7.3.15.2 Dia 80mm Gate Valve
7.3.15.3 Dia 100mm Gate Valve
7.3.15.4 Dia 125mm Gate Valve
7.3.15.5 Dia 150mm Gate Valve
7.3.15.6 Dia 200mm Gate Valve
7.3.15.7 Dia 250mm Gate Valve
7.3.15.8 Dia 300mm Gate Valve
7.3.16 Supply and Installation of following size DI double flanged, double eccentric
Butterfly Valves PN16 compatible to acutators supported by SCADA system, drawing
No. DPR/DNI-7B-1MISC-12 and instruction of the Engineer including all transportation
and lift for complete work (Technical Specification :clause 6.6.6).

No
No
No
No
No
No
No
No

10
5
8
1
30
3
2
1

7.3.16.1 Dia 350mm Butterfly Valve
7.3.16.2 Dia 400mm Butterfly Valve
7.3.16.3 Dia 500mm Butterfly Valve
7.3.16.4 Dia 600mm Butterfly Valve
7.3.16.5 Dia 1000mm Butterfly Valve
7.3.16.6 Supply and installtion of Corporation stop /Ball Valve
-50mm dia

No
No
No
No
No

1
1
1
1
1

No

10

7.3.17 Supply and installation of District Flow Meter, Woltman type complying with
ISO 4064 with PN16 flanges , sets of Nuts and bolts, washers, Sealing Rings and
required accessories etc., all complete as indicated in drawing No. DPR/DNI-7B-MISC14 (Technical Specification (Clause 6.9)
7.3.17.1 Dia 65mm District Flow Meter
7.3.17.2 Dia 150mm District Flow Meter
7.3.17.3 Dia 200mm District Flow Meter
7.3.17.4 Dia 250mm District Flow Meter
7.3.17.5 Dia 300mm District Flow Meter
7.3.17.6 Dia 350mm District Flow Meter
7.3.17.7 Dia 400mm District Flow Meter
7.3.17.8 Dia 500mm District Flow Meter
7.3.18 Supply and installation of double flanged pressure reducing valve PN16
Complete with sets of Nuts and bolts, washers, gaskets, Sealing Rings and required
accessories etc., all complete as indicated in the drawing No. DPR/DNI-7B-MISC-10(a)
(Technical Specification (Clause 6.11)

No
No
No
No
No
No
No
No

1
1
1
1
1
1
1
1

7.3.18.1 Dia 150mm pressure reducing valve PN16
7.3.18.2 Dia 200mm pressure reducing valve PN16
7.3.18.3 Dia 250mm pressure reducing valve PN16
7.3.18.4 Dia 300mm pressure reducing valve PN16
7.3.18.5 Dia 350mm pressure reducing valve PN16
7.3.18.6 Dia 400mm pressure reducing valve PN16
7.3.18.7 Dia 500mm pressure reducing valve PN16
7.3.19 Supply and installation sets of air valves having following orifice size
combination ( a set comprises of anti-vacuum and air relief valves), drawing and
instruction of the engineer with all lead and lift (Technical specificatins :Clause 6.7)

No
No
No
No
No
No
No

1
1
1
1
1
1
1

7.3.19.1 Dia 50mm Air valve
7.3.19.2 Dia 80mm Air valve

No
No

3
1

7.3.19.3 Dia 100mm Air valve
7.3.20 Supply and installation DI Fire hydrant Underground type complete set
-100mm
7.3.21 Supply and installation Fire hydrant stand post type with breakable piece
complete set
- 100mm
7.3.22 Supply and installation of the flow sensor and data logger for the Bulk flow
meters, including all necessary accessories (Technical specification :clause 6.15).
7.3.23 Supply and installation of the pressure sensor and data logger for the pressure
test points including all necessary accessories (Technical specification :clause 6.15).
7.3.24 Supply and installation Float Valve 65mm dia.
7.3.25 Supply and installation Pressure gauge 1"
7.3.26 Supply and installations DI basket type strainer (FE x FE) with all complete nut,
bolt,washers, rubber gasket as per drawing and all complete (Technical specification
:clause 6.13)
7.3.26.1 Dia 65mm
7.3.26.2 Dia 150mm
7.3.26.3 Dia 200mm
7.3.26.4 Dia 250mm
7.3.26.5 Dia 300mm
7.3.26.6 Dia 350mm
7.3.26.7 Dia 400mm
7.3.26.8 Dia 500mm
7.3.27 Supply and installation of oil filled pressures gauges at pressure test points
including all materials/pipes, fittings and specials etc complete as per drawing and with
all lead and lift (Technical specifications :clause 6.14)
- 50mm dia.
7.3.28 Supply and installation Nipple Coated with coal tar epoxy
- 25mm dia.

No

1

No

7

No

2

No

1

No

1

No
No

1
1

No
No
No
No
No
No
No
No

1
1
1
1
1
1
1
1

No

1

No

1

7.3.29 Supply and Installation of following GI fittings to the Site as per Drawing and
instruction of the Engineer including all transportation and lift for complete work
,(Technical Specification :clause 6.6).
7.3.29.1 GI Nipple 200mm long- 50mm dia
7.3.29.2 GI Nipple 200mm long
- 65mm dia
7.3.29.3 Long radius 90ᵒ bend (FExFE)
-80mm dia.
7.3.29.4 Long radius 90ᵒ bend (FExFE)
-100mm dia.
7.3.29.5 GI HDPE Flange Adaptor Dia 50mmx63mm
7.3.29.6 GI HDPE Flange Adaptor Dia 65mmx75mm
7.3.29.7 Dia 65mm GI Tee
7.3.29.8 Dia 65mm GI Socket
7.3.29.9 Dia 65mm GI union
7.3.29.10 Dia 65mm GI Elbow
7.3.29.11 Dia 65mm GI /GI Flange set
7.3.29.12 Dia 100mmX65mm GI Reducer
7.3.30 Supply and Installation of following PE Pipe electro fusion fittings of SDR 11 to
the Site as per Drawing and instruction of the Engineer including all transportation and
lift for complete work ,(Technical Specification :clause 6.6).
7.3.30.1 Dia 75mm 45 degree EF bend
7.3.30.2 Dia 75mm 90 degree EF bend
7.3.30.3 Dia 160mm 45 degree EF bend
7.3.30.4 Dia 160mm 90 degree EF bend
7.3.30.5 Dia 225mm 45 degree EF bend
7.3.30.6 Dia 225mm 90 degree EF bend
7.3.30.7 Dia 280mm 45 degree EF bend

No

1

No

1

No

1

No

1

No
No
No
No
No
No
No
No

10
45
1
1
1
5
1
1

No
No
No
No
No
No
No

50
50
10
5
5
5
1

7.3.30.8 Dia 280mm 90 degree EF bend
7.3.30.9 Dia 315mm 45 degree EF bend
7.3.30.10 Dia 315mm 90 degree EF bend
7.3.30.11 Dia 400mm 45 degree EF bend
7.3.30.12 Dia 400mm 90 degree EF bend
7.3.30.13 Dia 315mm EF Cap
7.3.30.14 Dia 280mm EF Cap
7.3.30.15 Dia 225mm EF Cap
7.3.30.16 Dia 75mm EF Cap
7.3.30.17 Dia 75mm EF Coupler
7.3.30.18 Dia 90mm EF Coupler
7.3.30.19 Dia 110mm EF Coupler
7.3.30.20 Dia 160mm EF Coupler
7.3.30.21 Dia 225mm EF Coupler
7.3.30.22 Dia 280mm EF Coupler
7.3.30.23 Dia 315mm EF Coupler
7.3.30.24 Dia 400mm EF Coupler
7.3.30.25 Dia 75mm 63mm EF Reducer
7.3.30.26 Dia 110mm 75mm EF Reducer
7.3.30.27 Dia 160mm 75mm EF Reducer
7.3.30.28 Dia 160mm 110mm EF Reducer
7.3.30.29 Dia 225mm 110mm EF Reducer
7.3.30.30 Dia 225mm 160mm EF Reducer
7.3.30.31 Dia 280mm 110mm EF Reducer
7.3.30.32 Dia 280mm 160mm EF Reducer
7.3.30.33 Dia 280mm 225mm EF Reducer
7.3.30.34 Dia 315mm 160mm EF Reducer
7.3.30.35 Dia 315mm 225mm EF Reducer

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

7
2
6
3
1
1
1
1
60
500
50
50
20
6
6
6
2
6
2
30
10
10
2
1
1
1
1
6

7.3.30.36 Dia 315mm 280mm EF Reducer
7.3.30.37 Dia 160mm EF Equal TEE
7.3.30.38 Dia 225mm EF Equal TEE
7.3.30.39 Dia 280mm EF Equal TEE
7.3.30.40 Dia 315mm EF Equal TEE
7.3.30.41 Dia 75mm EF Equal TEE
7.3.30.42 Dia 250-315mm*25mm HDPE Electrofusion saddle clamp
7.3.30.43 Dia 160-225mm*25mm HDPE Electrofusion saddle clamp
7.3.30.44 Dia 75mm*25 HDPE Electrofusion saddle clamp
7.3.31 supply and installation Compression joint with threaded male end 50mm
7.3.31.1 supply and installation Compression joint with threaded male end 50mm
7.3.32 Supply and Installation of all pipes, fittings (electrofusion saddle, brass ferrule,
transition coupling etc), specials & accessories and testing including trench excavation,
dewatering, shoring, backfilling and temporary surface reinstatement all complete work
for service connection from new distribution system and as shown on Dwg No. DPR/DNI7B/MISC-05 (Technical specification :clause 6.6 and 6.8)

No
No
No
No
No
No
No
No
No

1
50
1
1
1
10
1
1
1

No

6

7.3.32.1 Supply and Installation of all pipes, fittings (electrofusion saddle, brass ferrule,
transition coupling etc), specials & accessories and testing including trench excavation,
dewatering, shoring, backfilling and temporary surface reinstatement all complete work
for service connection from new distribution system and as shown on Dwg No. DPR/DNI7B/MISC-05 (Technical specification :clause 6.6 and 6.8)
-15mm dia.

No

7.3.32.2 Supply and Installation of all pipes, fittings (electrofusion saddle, brass ferrule,
transition coupling etc), specials & accessories and testing including trench excavation,
dewatering, shoring, backfilling and temporary surface reinstatement all complete work
for service connection from new distribution system and as shown on Dwg No. DPR/DNI7B/MISC-05 (Technical specification :clause 6.6 and 6.8)
- 20mm dia

No

25

6

7.3.32 Supply and Installation of all pipes, fittings (electrofusion saddle, brass ferrule,
transition coupling etc), specials & accessories and testing including trench excavation,
dewatering, shoring, backfilling and temporary surface reinstatement all complete work
for service connection from new distribution system and as shown on Dwg No. DPR/DNI7B/MISC-05 (Technical specification :clause 6.6 and 6.8)
- 25mm dia

No
6

7.3.33 Supply and Installation of all pipes, fittings (GI nipple, elbow etc), valves (Globe
Valve, Non return valve), Volumetric Water meter etc and testing including demolition
of PCC, RCC, brick masonry, stone masonry etc, concrete encasement all complete
work for service connection from new distribution system as per specification and as
shown on Dwg No. DPR/DNI-7B MISC-05 (Technical specification :clause 6.6 and 6.8)
7.3.33.1 Supply and Installation of all pipes, fittings (GI nipple, elbow etc), valves (Globe
Valve, Non return valve), Volumetric Water meter etc and testing including demolition
of PCC, RCC, brick masonry, stone masonry etc, concrete encasement all complete work
for service connection from new distribution system as per specification and as shown on
Dwg No. DPR/DNI-7B MISC-05 (Technical specification :clause 6.6 and 6.8)
- 15mm dia.

No

7.3.33.2 Supply and Installation of all pipes, fittings (GI nipple, elbow etc), valves (Globe
Valve, Non return valve), Volumetric Water meter etc and testing including demolition
of PCC, RCC, brick masonry, stone masonry etc, concrete encasement all complete work
for service connection from new distribution system as per specification and as shown on
Dwg No. DPR/DNI-7B MISC-05 (Technical specification :clause 6.6 and 6.8)
- 20mm dia

No

25

6

7.3.33.3 Supply and Installation of all pipes, fittings (GI nipple, elbow etc), valves (Globe
Valve, Non return valve), Volumetric Water meter etc and testing including demolition
of PCC, RCC, brick masonry, stone masonry etc, concrete encasement all complete work
for service connection from new distribution system as per specification and as shown on
Dwg No. DPR/DNI-7B MISC-05 (Technical specification :clause 6.6 and 6.8)
- 25mm dia
8. D2 : Days Work
8.1 D2 : Supply of labours and equipments and construction materials
8.1.1 Labour
8.1.1.1 Unskilled Labour
8.1.1.2 Semi Skilled labour
8.1.1.3 Plumber
8.1.1.4 Skilled
8.1.1.5 Blacksmith (Steel Fixer)
8.1.1.6 Helper
8.1.1.7 Supervisor
8.1.2 Eqipment
8.1.2.1 Loader
8.1.2.2 Crane
8.1.2.3 Electrofusion machine
8.1.2.4 Truck (5 cum capacity)
8.1.2.5 Truck (3 cum capacity)
8.1.2.6 Water Tanker (min 6 KL)
8.1.3 General Materials
8.1.3.1 Filling Earth Material from imported earth material
8.1.3.2 63mm down natural river gravel

No

6

Day
Day
Day
Day
Day
Day
Day

400
100
100
200
50
50
50

HRS
HRS
HRS
HRS
HRS
HRS

50
50
50
50
100
100

Cum
Cum

50.00
200.00

8.1.3.3 Boulder (Natural Boulder)
8.1.3.4 Concreting aggregates of size 10-20mm
8.1.3.5 Clear Sand of size 2mm (maximum)
8.1.3.6 Portland Cement of 50kg Bag (>33 Grade)
8.1.3.7 First Class Bhatta made Brick
9. Electromechanical Components
9.1 Supply, Delivery , Installation and testing and Commissioning of Pump set and
accessories
9.1.1 Supply, installation, align, testing, commissioning and trail run of 55KW End
Suction single stage centrifugal pump motor set directly coupled and mounted on base
frame, with neccessary foundation bolts etc. to deliver 5.33 m3/min clean water with to
a total head of 42m, including supply and installation of all accessories such as pressure
gauge mounted on the pump suction and delivery pipe in addition with connection pipe
for pressure gauge, consumables for bearings, spare parts, nut bolts, necessary
appurtenances etc., and issuance of warranty certificate for a least period of 3 years, all
complete as per specification (Technical specification :Clause 8.1).
9.1.2 Supplying, installing, aligning, testing commissioning and trail run of non-clog type,
fully submersible pump coupled with a suitable direct online starter to be installed in a
sump pit, capable of delivering a discharge of at 0.1 m3/min at 10 m head 0.75kW with
3-Phase, 400 V +10%, 50 HZ submersible motor, including supply and installation of all
accessories such as submersible cables, nut bolts, necessary appurtenances etc. and
supply of spare parts and issuance of warranty certificate for a least period of 3 years, all
complete as per specification (Technical specification :Clause 8.1).

Cum
Cum
Cum
Bags
Nos.

100.00
100.00
20.00
40.00
1,000.00

set

5

set

2

9.2 Pipe and Fittings
9.2.1 Supplying, storage, handling, cutting (if applicable), preparation of weld groove
joints, fixing flanges on both ends at site through welding for listed flangeless pipes
and fittings, installing, aligning and positioning of high pressure rubber gaskets with
required holes on the periphery for flanged end joints etc. testing and commissioning
all complete (Technical specification :Clause 7.1)
9.2.1.1 DN 200mm, SS304 Flangeless Pipe Sch 10S
9.2.1.2 DN 50mm, SS304 Flangeless Pipe Sch 20S
9.2.1.3 DN 15mm, SS304 Flangeless Pipe Sch 20S

m
m
m

30.00
4.60
5.20

9.2.2 Supplying, installing, fixing, aligning in correct position for listed fitting items,
preparation of weld groove joints and weld at site to the common adjacent pipe ends
etc, testing and commissioning all complete (Technical specification :Clause 7.1)
9.2.2.1 DN 250mm x 150mm, SS304 Flangeless Reducer Sch 20S
9.2.2.2 DN 200mm x 125mm, SS304 Flangeless Reducer Sch 10S
9.2.2.3 DN 80mm x 50mm, SS304 Flangeless Reducer Sch 20S
9.2.2.4 DN 250mm, SS304 Slip-on type Flange 10K
9.2.2.5 DN 200mm, SS304 Slip-on type Flange 10K
9.2.2.6 DN 150mm, SS304 Slip-on type Flange 10K
9.2.2.7 DN 125mm, SS304 Slip-on type Flange 10K
9.2.2.8 DN 80mm, SS304 Slip-on type Flange 10K
9.2.2.9 DN 50mm, SS304 Slip-on type Flange 10K
9.2.2.10 DN 50mm, SS304 Flangeless Equal Tee Sch 20S
9.2.2.11 DN 15mm, SS304 Flangeless Equal Tee Sch 20S
9.2.2.12 DN 200mm, 90o Flangeless Elbow SS304 Sch 10S
9.2.2.13 DN 80mm, 90o Flangeless Elbow SS304 Sch 20S
9.2.2.14 DN 50mm, 90o Flangeless Elbow SS304 Sch 20S

set
set
Nos.
Nos.
Nos.
Nos.
Nos.
Nos.
Nos.
each
each
each
each
each

5
5
1
10
15
5
5
1
10
1
5
10
1
2

9.2.2.15 DN 250mm, SS304 Double Flanged Bellows type Flexible joint 10K
9.2.2.16 DN 200mm, SS304 Double Flanged Bellows type Flexible joint 10K
9.2.2.17 DN 50mm, SS304 Double Flanged Bellows type Flexible joint 10K
9.3 Valve
9.3.1 Motorized Butterfly Valve
9.3.1.1 Supplying, installing, fixing, aligning, testing and commissioning of DN 200 mm,
10K pressure rating motorized butterfly valve, Cast Iron body, End to end connection of
wafer type, provided with an electrical actuator and provision of Manual Hand Wheel
and Control Panel etc, including supply of spare parts, high pressure gaskets and issuance
of warranty certificate for a least period of 3 years etc., all complete as per specification
(Technical specification :Clause 8.3).
- Butterfly Valve 200mm dia

each
each
each

5
5
2

sets

5

each
each

6
6
2

9.3.2 Supplying, installing, fixing, aligning, testing commissioning and trail run of Cast
Iron Sluice Gate Valve, Outside Stem & Yoke type with bolted bonnet, and Raised Face
Flanged ends with provision of hand wheel operated and body tested at pressure not
less than 1.5 times the test pressure etc. including supply of spare parts, high pressure
gaskets and issuance of warranty certificate for a least period of 3 years etc., all
complete as per specification (Technical specification :Clause 8.3).
9.3.2.1 DN 250mm CI Gate Valve, 10K
9.3.2.2 DN 200mm CI Gate Valve, 10K
9.3.2.3 DN 50mm CI Gate Valve, 10K
9.3.3 Supplying, installing, fixing, aligning, testing commissioning and trail run of Cast
Steel Non Return Valve with double flanged ends and body tested at pressure not less
than 1.5 times of test pressure or at least 20 bar which is greater etc., including supply
of spare parts, and issuance of warranty certificate for a least period of 3 years etc., all
complete as per specification (Technical specification :Clause 8.3).

set

9.3.3.1 DN 200 mm, Non-slam Dashpot with counter weight loaded type flanged end
Check Valve, 10K (Technical specification :Clause 8.3).
9.3.3.2 DN 50mm Swing type Check Valve, 10K
9.3.4 Ball Valve
9.3.4.1 Supplying, installing, fixing, aligning, testing commissioning and trail run of Cast
Iron DN 15mm, 10K Ball Valve with threaded ends and body tested at pressure not less
than 1.5 times of test pressure, all complete as per specification (Technical specification
:Clause 8.3). .
9.4 Hoisting system
9.4.1 Supply, design, erection, load testing commissioning and trail run of portable
gantry type with monorail trolley hoist, including supply of manual chain pulley block of
capacity of 1.0 ton span (L) = 3.0m and lifting (H) = 8.0m mounted on the monorail trolley
as per design drawing and including supply of spare parts, consumables required and
issuance of warranty certificate for at least period of 3 years etc., all complete as per
specification (Technical specification :Clause 8.4).

each

5

each

2

each

10

set

1

set
nos.
nos.
nos.
nos.
nos.

216
504
48
48
16
96

nos.
nos.
nos.

18
42
6

9.5.1 Nut bolts and accessories:
Supply and fixing of SS 304 Hex bolt with single nut and single washernut for complete
laying of pipe and fittings etc. as per specification (Technical specification :Clause 7.1).
9.5.1.1 DN 250mm, Stainless Steel Nut, bolt and washer set, M22x80mm,10K
9.5.1.2 DN 200mm, Stainless Steel Nut, bolt and washer set, M20x70mm,10K
9.5.1.3 DN 150mm, Stainless Steel Nut, bolt and washer set, M20x70mm,10K
9.5.1.4 DN 125mm, Stainless Steel Nut, bolt and washer set, M20x65mm,10K
9.5.1.5 DN 80mm, Stainless Steel Nut, bolt and washer set, M16x60mm, 10K
9.5.1.6 DN 50mm, Stainless Steel Nut, bolt and washer set, M16x55mm, 10K
9.5.2 High Pressure Gasket for min. 20 kg/cm2 pressure rating
9.5.2.1 DN 250mm, Rubber Gasket
9.5.2.2 DN 200mm, Rubber Gasket
9.5.2.3 DN 150mm, Rubber Gasket

9.5.3 Pipe support and accessories
-Supply, fabrication, painting, fixing, aligning and positioning of pipe support for
clamping and supporting of the pipe and its fittings all complete (Technical
specification :Clause 7.1).
9.5.3.1 ISMC- 150x75x6.5t (Channel), [1.6M, 3 sets], [ 3.6M, 3 sets]
9.5.3.2 ISA - 50x50x6t (Angle), [0.5M, 2 sets]
9.5.3.3 Chemical anchor bolts/nuts M12
9.5.3.4 Chemical anchor bolts/nuts M16
9.5.3.5 PL- 300x300x6t (Plate), [4 ea, 6 sets]
9.5.3.6 PL- 300x75x6t (Plate), [16 ea, 6 sets]
9.5.3.7 PL- 150x150x6t (Plate), [1 ea, 2 sets]
9.5.3.8 U-bolt/nut, Φ50mm
9.5.3.9 U-bolt/nut, Φ200mm
9.5.3.10 Anticorrosive paint
9.5.3.11 Ready mixed paint
9.6 Water hammer control system
9.6.1 Water hammer control system
10 E2 : Electrical works
10.1 11kV Outside Sub-Station

kg
kg
set
set
kg
kg
kg
set
set
m3
m3

609
9.24
10
102
112.2
111.76
6.82
6
14
26.33
26.33

set

1

10.1.1 Supply, Installation, Testing and Commissioning of 10 m long Pre-stressed
Concrete (PSC) Pole having 380 × 150mm at bottom and 180 × 150mm at the top, Grade
of concrete 400 with loading hook as per NEA standard and specification including Cross
arm, Pin Insulator, Disc Insulator complete earthwork excavation and backfilling with
stone and earth properly compressed and fixing of channel at an average pole span of
45m.- Pole Frame - Single Arm/Double Arm- Pin Insulator with Spindle as required.- Disc
Insulator with Back Strap and Tension Clamp as required.- 100 × 50 × 6.4 × 300mm long
MS Red Oxide Painted ISMC Channel.- 100 × 50 × 6.4 × 120000mm long MS Red Oxide
Painted ISMC Channel.- 40 × 6 × 660mm Red Oxide Painted Flat Cross Arm Bracingwith all
required clamps, Nuts and Bolts.

10.1.2 Supply, Installation, Testing and Commissioning of 3 W, 11 KV line using 50 sq.
mm ACSR Rabbit conductor including jumper & binding works of the conductors as per
NEA rules, design, specification, instructions all complete. Above highway crossing
conductors shall be raised with 1.5 mtrs. long cross arms with all required accessories .
(Nepal Cable or equivalent Make)
10.1.3 Supply, installation & testing of HT stay set comprising of
- 600 × 600 × 6mm earth plate,
- 19mm Stay Rod,
- turnbuckle,
- Stay insulator,
- 16 × 305mm eye bolt,
- 7/4mm stay wire average length 9mtrs
including pit excavation and refilling same after stay fixing as per NEA rules, design,
specification, instructions all complete.

set

11

m

500

set

5

10.1.4 Supply, Installation, Testing and Commissioning of 10 m long Pre-stressed
Concrete (PSC) Pole having 380 × 150mm at bottom and 180 × 150mm at the top, Grade
of concrete 400 with loading hook as per NEA standard and specification including Cross
arm, Pin Insulator and Disc Insulator complete earthwork excavation and backfilling with
stone and earth properly compressed and fixing of channel.
- Pole Frame For - 11 KV disconnector
- Disc Insulator with Back Strap and Tension set.
- 100 × 50 × 6.4 × 300mm long MS Red Oxide Painted ISMC Channel.
- 100 × 50 × 6.4 × 120000mm long MS Red Oxide Painted ISMC Channel.
- PVC Pipes for 8 SWG Earthing Wire for LA
10.1.5 Supply, installation, testing and commissioning of 11 KV GOAB switch as per NEA
standard
10.2 Distribution Transformer :
10.2.1 Supply of 400 KVA Three phase ,11/0.415 KV. 50 Hz ,,Dyn-11, Oil type Distribution
Transformer as per Single Line Diagram, technical specification and applicable Standards(
ISO certified company and IEC Standard)
- Installation of Distribution Transformer : Nepal Electricity Authority (NEA) Scope
(Technical specification :Clause 9.50)
10.3 Motor Control Panel (LV Switchgear) :

set

set

set

1

1

1

10.3.1 Supply ,Installation and testing of Three phase four wire 400 Volt.Motor Control
Panel with Auto transfer switch as per Single Line Diagram,applicable Standards ( ISO
certified company & IEC Standard) and technical specification (Technical specification
:Clause 9.6) :
Icomings as below:
- 400 AF/ 200 AT,Four pole MCCB for incoming line: 1 set
- Potential transformers 400/110V : 1 set
- 200/5A Current transformers with Digital multi function meter: 1 set
- R-Y-B Indication lamp with fuses : 1 set
- 400A Four pole Auto- transfer Switch : 1 set
Outgoings as below:
- 150 AF/100 AT, Three pole MCCB , 18.5 KW Star-Delta starter , Digital motor protection
relay,CTs ,PF Capacitor and Magnetic Contractor for pump motor circuit : 5 set
- 50 AF/15 AT,Four pole MCCB for Discharge valves : 5 set
- 50 AF/15 AT,Three pole MCCB, 0.75 KW DOL starter,Digital motor protection relay and
CTs for Sump pump : 2 set
- 50 AF/15 AT,Double pole MCCB for Lighting Panel : 1 set
- 50 AF/10 AT, Double pole MCCB for UPS : 1 set
- 100 AF/75 AT,Double pole MCCB for Lighting Panel (Existing Guard house) : 1 set
- 50 AF/50 AT,Four pole MCCB for spare : 2 set
- 50 AF/50 AT, Double pole MCCB for spare : 2 set
- Metal clad enclosed type,free standing,IP 41,front door openable motor control panel
with five split sections for transportation to installation site of size 2400mm
(600+600+600+600) length x 400mm width x 1900mm height with three coats of paints
applied on it : 1 set
- 300 A,Three phase and neutral, tin-plated copper busbars with epoxy
bushing,insulation sleeves and hardware : 1 set
- Electrical equipments wiring, control cables,lugs and testing of switchgears etc.
complete : 1 set
- Inverter(Variable speed Controller)
- Inverter : V.V.V.F. type motor speed controller : 5 set

set

1

- Erection of MCC Panel charge

10.4 Diesel Generator : (Technical specification :Clause 9.7)

10.4.1 Supply ,Installation ,testing and commissioning of Three phase four wire,400-230
V AC, 50 Hz,0.8 PF,1500 RPM Diesel engine operated generator with Control Panel as
per Single Line Diagram and technical specification with followings :
- Capacity : 400 KVA (Prime)
- In -built Fuel tank
- Diesel Engine : Multi cylinder, in-line 4 stroke, radiator cooled engine.
- Maintenance free Lead acid batteries (24 V DC)
- Alternator :Phase 3 φ 4 W, 4 Pole, Insulation class H.
- Control Panel : Integrated with set ,Microproccessor based monitoring, metering and
control system with MCCB of suitable rating, copper busbars with incoming and
outgoing terminals,Indicating lamps for 'Load On' and 'Set Running'.
- Installation of generator set

set

1

meter
meter
meter
meter
meter
meter
meter
meter

760
152
34
352
112
420
198
2028

10.5 Cables :
10.5.1 Supply ,laying and testing of 600/1000 AC Voltage grade, Copper conductor,
XLPE Insulated , PVC sheathed Unarmoured power cable via underground in HDPE
pipe and on cable tray (inside building) from Transformer and Generator to MCC Panel
and from MCC to Pumps,Discharge valves,Water hammer control system,Sump
pumps,Lighting panels and UPS panel concealed wirings as per SLD and Specification
with following : (Technical specification :Clause 9.8)
10.5.1.1. Single core 90 sqmm. ( CU / XLPE / PVC)
10.5.1.2 Single core 120 sqmm. ( CU / XLPE / PVC)
10.5.1.3 Two core 4 sqmm. ( CU / XLPE / PVC)
10.5.1.4 Two core 16 sqmm. ( CU / XLPE / PVC)
10.5.1.5 Three core 4 sqmm. (CU / XLPE / PVC)
10.5.1.6 Three core 16 sqmm. (CU / XLPE / PVC)
10.5.1.7 Four core 4 sqmm. (CU / XLPE / PVC)
10.5.1.8 Labour charge for laying and termination of cables

10.5.2 Supply and Installation of 600/1000 AC Voltage grade, Copper conductor, PVC
insulated, PVC sheathed Unarmoured control cable for sump pump control wiring.
10.5.2.1 Four core 2.5 sqmm. (CU / PVC / PVC)
10.5.2.2 Fifteen core 2.5 sqmm. (CU / PVC / PVC)

meter

28.00

meter
99.00

10.5.2.3 Labour charge for laying and termination of cables and level switch.

meter
127.00

10.5.2.4 Electrode type Level switch with controller.

set
1.00

10.5.3 Supply and Installation of Green/ Yellow colored ,PVC insulated, Copper
conductor Grounding wire for eletrical equipments safety connection to earth bar.
10.5.3.1 4 sqmm
10.5.3.2 10 sqmm.
10.5.3.3 95 sqmm.
10.5.3.4 Installation charges of above wires
10.5.4 Supply and installation Terminal lug :
10.5.4.1 16 sqmm. Long neck copper terminal lug
10.5.4.2 90 sqmm. Long neck copper terminal lug
10.5.4.3 120 sqmm. Long neck copper terminal lug
10.5.5 Supply and installation Cable tray :
10.5.5.1 400W x 100H , 2.5 mm thickness ,straight, Hot Dip Galvanized ladder type cable
tray with cover, clamp and nutbolts
10.5.5.2 400W x 100H , 2.5 mm thickness ,Horizontal 90 Elbow, Hot Dip Galvanized
ladder type cable tray with cover, clamp and nutbolts
10.5.5.3 400W x 100H , 2.5 mm thickness ,Horizontal Tee, Hot Dip Galvanized ladder
type cable tray with cover, clamp and nutbolts

meter
meter
meter
meter

344
562
38
944

nos.
nos.
nos.

88
16
16

meter

62

no.

2

no.

2

10.5.5.4 400W x 100H , 2.5 mm thickness ,Vertical 90 inside , Hot Dip Galvanized ladder
type cable tray with cover, clamp and nutbolts
10.5.5.5 Miscellaneous Material
10.5.5.6 Cable tray separator (100H)
10.5.5.7 Labour charge for installation of cable trays
10.5.6 Supply and installation Polyethalene Conduit :
10.5.6.1 28 mm Polyethalene conduit
10.5.6.2 36 mm Polyethalene conduit
10.5.6.3 42 mm Polyethalene conduit
10.5.6.4 104 mm Polyethalene conduit
10.5.7 Supply and installation Flexible Conduit with connector :
10.5.7.1 28 mm Flexible Conduit with connector :
10.5.7.2 36 mm Flexible Conduit with connector :
10.5.7.3 42 mm Flexible Conduit with connector :
10.5.8 Supply and installation Pull Box :
10.5.8.1 (150x150x150)mm Pull box
10.5.8.2 (300x300x300)mm Pull box
10.6 Earth works & other small civil works:
10.6.1 Earth excavation
10.6.2 Single brick layer on top along both HDPE pipes
10.6.3 Sand
10.6.4 Back filling
10.6.5 Underground warninig tape "Caution Buried Cable"
10.7 Lightning protection
10.7.1 Supply and Installation of Lightning protection system as per drawing and
specification with following :(Technical specification :Clause 9.10)
10.7.1.1 Air Terminal with multiple points , EC grade copper ( 1000mm length and 3/4 "
threaded diameter)

no.

6

L.S
meter
meter

1
62
72

meter
meter
meter
meter

52
332
36
142

meter
meter
meter

8
36
12

set
set

6
2

cu.m
nos.
cu.m
cu.m
meter

264
2400
34
232
240

set

5

10.7.1.2 Air Terminal Base ,suitable to install Air Terminal and positive continuity to
earthing conductor ( High grade copper alloy with stainless steel bolts,suitable for 95
sqmm. Conductor

set

5

set

5

set
meter

7
272

nos.

14

10.7.1.7 95 sqmm. Long neck copper terminal lug
10.7.1.8 Concrete foundation (450mmx450mmx450mm)
10.7.1.9 Installation charge for lightning system.
10.8 Earthing system :
10.8.1 Supply and Installation common earthing system, copper plate earthing
electrodes, copper strained bare conductor bonding around pumping station as per
drawing and specification with followings (Technical specification :Clause 9.10) :

nos.
cum.
lot

23
0.5
5

10.8.1.1 Electrolytic grade copper plate (600x600x3.14 mm)
10.8.1.2 95 sqmm. electrolytic grade copper strained bare conductor
10.8.1.3 High grade copper alloy Tee type clamp suitable for 95 sqmm. Bare conductor

nos.
meter

8
444

nos.

120

10.8.1.4 36 mm Dia HDPE pipe conduit
10.8.1.5 Earthing terminal box with copper busbar
10.8.1.6 95 sqmm. Green/ Yellow colored ,PVC insulated, Copper conductor Grounding
wire for eletrical equipments safety connection to earth bar.
10.8.1.7 95 sqmm. Long neck terminal Lug
10.8.1.8 Installation charges
10.8.1.9 Earth excavation
10.8.1.10 Back filling

meter
nos.

138
1

meter

152

nos.
meter
cu.m
cu.m

14
734
109
109

10.7.1.3 3500 mm length,50 mm Dia. Hot Dip Galvanized heavey type pipe with flange
on top and base plate anchoring on concrete foundation.
10.7.1.4 Ground wire termination box with copper busbar and insulator
10.7.1.5 95 sqmm. electrolytic grade copper strained bare conductor
10.7.1.6 High grade copper alloy Tee type clamp suitable for 95 sqmm. Bare conductor

10.8.1.11 300 x300 mm. Cast iron cover for water pouring into pit
10.8.1.12 Funnel with wire mesh
10.8.1.13 Charcoal
10.8.1.14 Salt
10.8.1.15 Installation labor charge for complete installation.
10.9 Light and Power for pumping station :
10.9.1 Supply and Installation of Distribution Board, Lighting Fixtures and Power
Sockets in concealed HDPE conduit wiring as per drawing and specification with
followings(Technical specification :Clause 9.9, 9.11, 9.12) :
10.9.1.1..Concealed type ,10- way Single phase & neutral Distribution Board with
busbar,neutral link,earth bar,Din rail,14 SWG CRCA sheet housing with double cover and
cable glands
10.9.1.2 16 A DP MCB ,10 KA
10.9.1.3 6A / 10A SP MCB, 10 KA
10.9.1.4 20 A SP MCB Tie busbar
10.9.1.5 Labor ( @ 200 per way)
10.9.2 Light / socket point wiring with 2x 2.5 sqmm. + 1x1.5 sqmm. PVC insulated
copper wires through 22 mm Dia. HDPE conduit concealed from DB to various points
(Technical specification :Clause 9.9, 9.11, 9.12) .
10.9.2.1 2.5 sqmm.
10.9.2.2 1.5 sqmm.
10.9.2.3 22 mm Dia. HDPE pipe
10.9.2.4 Installation charge
10.9.3 13 A Flat pin/ 6 A Round pin Univarsal type Dual switch socket modular
plate,unbreakable with box (C-vivace clipsal )
10.9.3.1 13 A Flat pin/ 6 A Round pin Univarsal type Dual switch socket modular
plate,unbreakable with box (C-vivace clipsal )
10.9.3.2 one gang switch with box
10.9.3.3 Two gang switch with box

set
set
bag
kg
set

4
4
12
400
2

set

2

no.
nos.
nos.
nos.

2
16
2
20

meter
meter
meter
meter

499
250
222
971

nos
nos
no.

8
8
1

10.9.3.4 2x36w fluorecent tube light
10.9.3.5 mirror light fixture , 11W CFL fixture
10.9.3.6 Installation charge
10.9.4 Outdoor Lighting :
10.9.4.1 Supply and Installation of a basic solar powered LED street light system
complete set as per drawing and specification with followings (Technical specification
:Clause 9.9, 9.11, 9.12) :
- Mono crystalline, solar PV 200 W
- Maintenance free 12V ,100AH, gel type battery
- PWM, charge controller
DC, 40 W LED street light
Hot Dip Galvanized ,7 meter long, street light pole complete with erection.
10.9.4.2 Supply and Erection of 7 meter street light pole
10.9.4.3 Supply Two core 4 sqmm.,0.6/1 KV power cable (CU/XLPE/PVC)
10.9.4.4 Supply 4 sqmm.Green / yellow color,PVC insulated copper conductor
10.9.4.5 Labour charge for laying and termination of cables
10.9.4.6 Supply 28 mm Dia. HDPE pipe
10.9.4.7 Earth excavation
10.9.4.8 Single layer brick
10.9.4.9 sand
10.9.4.10 Back filling
10.9.4.11 Cement concrete foundation for street light
10.9.4.12 Undergroung warning tape
10.9.5 Testing and Commissioning
10.9.5.1 Testing and Commissioning

nos.
nos.
nos.

25
1
43

lot

3

lot
meter
meter
meter
meter
cum.
nos.
cum.
cum.
cum.
meter

3
98
98
196
90
66
600
8
58
0.84
60

Lumsum
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SECTION 5A : EMPLOYER'S REQUIREMENT

The Employer’s requirements given in this section shall be read in conjunction with Technical
Specifications and Conditions of Contract.
1 SPECIALS SERVICES TO BE PROVIDED BY THE CONTRACTOR
The following services are to be provided by the Contractor during the entire period of the Contract. Unless
otherwise provided in the Contract, no separate measurements and/or payment shall be made for all
materials and works required under this clause 1. All cost in connection with the work specified herein
shall be considered to be included with other related items of works in the Bill of Quantities.
1.1 SURVEYING EQUIPMENT
a.

The contractor shall provide the Survey Equipment and assistance for surveying as mentioned in
clause 1, 2 and 3 of Technical specifications
All equipment shall be supplied with their tripods, staff and such other equipment/item as the
Engineer’s Representative may require for the measuring, or setting -out of the work.
The Contractor shall be solely responsible for the maintenance of all such instruments and
equipment and shall ensure they are, at all times, in good repair and adjustment. All equipment
other than expendable items shall revert to the Contractor upon completion of the works.
The Contractor shall provide the Engineer, throughout the Contract period, with all necessary
surveyors, assistants and chainmen to assist with surveying work. The assistant shall keep the
survey equipment in good order.

b.
c.

d.

1.2 LABORATORY TESTING AND LABORATORY BUILDING
a.

b.

c.

d.

e.

f.

g.

Testing of materials for backfilling trenches and for items such as concrete structures shall be
carried out by a site laboratory established and allocated exclusively for that purpose, all testing
shall be carried out by the Contractor’s Senior Materials Engineer under the direction and
supervision of the Engineer’s staff. All tests shall be performed in strict accordance with the
appropriate Indian Standards or other standards as approved by the Engineer.
The Laboratory shall be adequately staffed by the contractor with materials technicians and
assistants in the numbers deemed necessary by the Engineer so that no interruption of
unnecessary delay shall occur to construction activities due to delays in sampling or testing, in-site
or in the laboratory, as required by the Contract. The testing equipment provided in the laboratory
shall be sufficient to carry out the following tests;
•
modified Proctor compaction tests
•
Field Density tests using core cutter and sand replacement methods
•
Crushing strength of 150mm size concrete cubes.
•
Sieve analysis
Alternatively the contractor can get the testing done in an approved laboratory as agreed to by the
Engineer-in- Charge. If in case the tests are to be done in an approved laboratory, such an approval
shall be obtained from the Engineer within 15 days of commencement of Contract.
Any testing relating to the Works as required by the Engineer which cannot be carried out in the
site laboratory or in the approved external laboratory shall be carried out at the Contractor’s
expense, at an independent laboratory approved by the Engineer.
The provision of laboratory facilities on site, as specified, shall in no way relieve Contractor of the
responsibility for providing additional laboratory space and testing equipment as necessary in order
to control materials at mixing plants and elsewhere and enable him to fulfill his obligations under
the Contract.
The Contractor shall provide, furnish, equip, keep clean and maintain to the satisfaction of the
Engineer a laboratory building of a floor area not less than 30sq.m. The building shall be provided
with electrical power, potable water, drainage, and shall have adequate daylight and artificial
lighting.
The Contractor shall, at the Commencement of the Contract, submit a detailed list of the equipment
he is proposing to provide showing for each item its type and model, serial number, manufacturer’s
name and year of manufacture for the Engineer’s approval.
The testing of the works by the Engineer, in no way, absolves the Contractor from his
responsibilities to carry out his own testing of the quality of his works and the materials used.
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The laboratory building and equipment shall be used exclusively for the purposes for which they
are intended and shall, together with all equipment, all samples and records, be open to inspection
by the Engineer during all working hours.
After removal of the laboratory the Contractor shall clean and level the site removing all
foundations, drain water pipes and other services installed for the laboratory and return the ground
to its original condition.
h.

Contractor’s Senior Materials Engineer
The Contractor shall provide a full-time senior materials Engineer to be responsible for the day-today activities of the laboratory and for site testing. He shall be directly and solely responsible to
the Engineer or designated members of his staff. The senior materials Engineer shall have not less
than five (5) years experience of the testing of earthworks and of concrete for structures, and shall
be fully conversant with the testing of materials as per latest Indian Standards. The experience
and qualifications of the senior materials Engineer shall be to the approval of the Engineer.

i.

Sample
The Contractor shall submit samples of all materials and goods for inclusion in the works to the
Engineer and only those approved by the Engineer and to the standards specified elsewhere in
the Contract may be ordered for supply. Samples shall be submitted promptly in order not to delay
the works.
All work executed shall be of equal standard in all respects to the approved samples and the
Engineer may reject any work which, in his opinion, does not comply with the approved samples.

j.

Payment
There is no pay item for provision of establishment of testing laboratory or testing of materials.
Payment for the provision of testing instrument and support service is deemed to be included in the
rates for other pay items of the bill of quantities

1.3 SITE SURVEYS, SETTING OUT AND DETAILING
1.3.1 Description
The Contractor shall be responsible for the true and proper setting-out of the works in relation to the lines
and levels of reference given by the Engineer or shown on the Drawings and for the correctness of the
position, levels, dimensions and alignment of all parts of the works and for the provision of all necessary
instruments, appliances and labour used in connection therewith.
He shall carry out a detailed pre-construction survey of the site in advance of his commencement of
Construction work, and shall supply full details to the Engineer.
All setting out and leveling shall be based on permanent Benchmarks (BM) provided by the
Employer/Engineer and correlated/close traversed with the BMs attained from the concerned authority by
the Contractor. Please see also clause no. 2.6.5 of Section 6C: Technical Specifications for GIS geo-referring
the survey data/points/BMs at the Contractor’s cost and deemed to be included in the relevant quoted items.
1.3.2 Existing levels and Layouts
a. Before commencing operations of any section of the works, the Contractor shall survey all existing detail
in that section, in plan and in level and shall plot the results in such detail and to such scales as shall be to
the satisfaction of the Engineer. These survey plots shall be supplied to the Engineer at least four weeks
before the intended commencement of construction on the section. Unless otherwise instructed by the
Engineer the detailed survey plots will be supplied in 1:200 scales both as soft and hard copy.
b. In addition to the above mentioned requirements above, horizontal control lines shall be marked out by
pegs at intervals of not more than 20m and the lines traversed with theodolite by steel band or by any other
method acceptable to the Engineer. The alignments established shall be referenced by pegs offset at
suitable distance on each side of the horizontal control lines. These offset pegs shall be painted in a
conspicuous colour.
Cross sections of the existing ground and of the ground after completion of earthworks shall be taken at
intervals not exceeding 20m along the horizontal control lines in an approved and acceptable manner

1.3.3 Bench Marks, Survey Points and Deliverables
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a. As the work proceeds, the Contractor shall establish, at suitable location, substantial permanent
benchmarks, clear of the works, from which, all subsequent setting out and levelling shall be carried out.
The location of the benchmarks shall be agreed with the Engineer before they are established.
b. Benchmarks shall be constructed in M 20/20 concrete, with minimum dimensions of 0.3m x 0.3m, the
upper surface being approximately 50mm above ground level. A 20mm diameter mild steel rod, not less
than 300mm in length, shall be cast into the concrete so that it projects about 10mm above the centre of the
surface of the concrete. The concrete surface shall be clearly engraved with the reference number of the
benchmark. The co-ordinates and level of each benchmark shall be determined in meter to 3 decimal places.
c. The Contractor shall check co-ordinates and levels of benchmarks at monthly intervals and immediately
notify the Engineer of any discrepancies.
d. The cost of alignment survey as explained above shall be included in the relevant quoted items.
1.3.4 Working and Shop Drawings
a. General
The Contractor is advised to note that the following requirements are part of the Contract and he will not
have any right to claim at any time for delays or for expenditure incurred by him in fulfilling the same.
b. Tender Drawings :
The drawings issued with these Bidding Documents are Tender Drawings. Tender Drawings are prepared
in such detail as are necessary to give a comprehensive idea of the works. These drawings may be, to suit
the site requirements clarified subsequent to the bid, modified, expanded or replaced subsequent to opening
of bid. The Tender Drawings if stands finalized at the time of executing the agreement, together with
additional drawings and/or modified drawings, signed and made part of the contract will be called
Construction drawings for the Contract. Any questions or alterations affecting the requirements or
information on the Contract Drawings shall be submitted in writing to the Engineer and shall be reviewed
by the Engineer.
The lines indicated on the Construction Drawings denoting locations of the existing utilities or services are
approximate locations. The Contractor is not to assume that they are exact. He has to confirm the exact
location of the utilities in consultation with the relevant authorities and also by taking trial trenches which
is a BoQ item
The Contractor shall note that the Drawings and Quantities in the Tender Documents, whilst detailed, have
to be considered as preliminary, and only provide an indication of the locations, layouts and scope of works.
The locations, layout and scope of works may be altered and in such cases the Contractor shall not be
entitled to any claim whatsoever for such alterations over and above the measured works or measured
variations at the tendered rates except in accordance with the provisions of relevant Clauses of the
Conditions of Contract.
c. Working drawings
a. The Construction Drawings shall be supplemented by working drawings or shop drawings
prepared by the Contractor which are required for the execution of the works. Contractor shall
prepare alignment survey drawings as part of his working drawings soon as he commences work.
Existing ground levels shall be taken at intervals not exceeding 10 m. Information related to all
existing structures, obstructions and services should be located in the survey drawing.
b. Plan of the alignment showing the location of the proposed water main, the width of right of way of
roads in relation to the water main, the existing services and obstructions to proposed pipeline and
edges of existing asphalt carriageway shall all be presented in Working Drawings before
commencing the work. The contractor can utilize the drawings of existing services supplied to him
as the base drawing and modify the same to include accurate details from the site. The drawing
shall clearly indicate the location of the plot boundary walls wherever available. The existing
services, as determined by site excavation, should also be marked up on these plans.
c. The working drawings shall also be made for all pipe laying layouts and details to suit the
contractor’s submission, mechanical drawings, piping drawings, reinforcement details such as barbending schedules for all structures including valve chambers, valve chamber schedules, setting
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d.

e.
f.

g.

h.
i.
j.

out details, interconnection works (incl. reinforcement details , interconnection details with primary
and secondary DI pipeline of DNIs), utility relocation and protection if any required, and any other
detail the Engineer may ask during construction.
The working drawings/shop drawings and documents, including diagrams and schedules shall
show the details of proposals for the execution of the works at specific chainages and shall include
information necessary for the following purposes:
• To illustrate in detail the arrangement of the various section of the works and to identify the
various components.
• To integrate the various sections of the works
All drawings shall be computerized and shall be submitted both in hard copy as well as digital data.
The shop drawings required shall include but not be limited to the following
 General layout drawings for equipment and like items as deemed necessary by the Engineer.
• Detailed layout drawings of all pipe laying works and interconnections with existing/future
works.
• Detailed civil work drawings of all structures including all valve chambers (gate/sluice valves,
butterfly valves, air-valves, washout system) and bulk meters chambers
• The drawings, specifications and technical information for plant, materials and equipment used
for the permanent works.
Delays to work by reason of lack of approvals of working drawings and shop drawings are deemed
to be a risk the Contractor is taking with full knowledge and no compensation shall be claimed by
the Contractor or none given by the Employer, on account of such delay.
The costs of furnishing working drawings shall be included in the rates for various paying items
given in the Bill of Quantities.
Working drawings and documents shall be made available in sufficient time in order to maintain the
Programme of Work on site.
In this respect the Contractor shall employ his Engineers and AutoCAD Technicians specifically for
planning and preparation of working drawings. The Contractor’s Staff mobilization schedule shall
specify the Engineers and AutoCAD technicians he intends to mobilize. The Contractor shall also
provide as part of the mobilization to site, latest model of Pentium Computers and software together
with new color printer, for the preparation of his working Drawings. The Engineer shall have access
to this Computer. In case the Contractor fails to mobilize such staff and equipment as described
above to site, the Employer reserves the right to mobilize the necessary staff and deduct the cost
of such mobilization from any money due to the Contractor

1.3.5 Approvals of working drawings and Materials, RFA for Materials and Construction
a. The Contractor shall liaise with the Engineer for the period required for any approval, which shall be a
maximum of two weeks.
The Engineer shall mark up the drawing in yellow and red; Yellow showing acceptance and red
showing requirement for revision; The Contractor shall revise the portions marked up in red and round
it off in green color to show that he has complied with the correction required. On resubmission of the
drawing, the engineer shall check the revisions made and if his instructions are complied with mark the
revisions also in yellow and approve the drawing. The approved shop drawing/working drawing shall
be filed for future reference.
b. The Contractor shall ensure that all items to be ordered by him can be accommodated in the positions
shown on the drawings and for taking all necessary dimensions on site together with any supporting
information which may be necessary for preparing working drawings.
c. No materials or equipment shall be ordered nor construction of the associated works be commenced
until such approval has been obtained from the Engineer.
d. The Contractor shall be deemed to have obtained a full and proper understanding of the Engineer’s
design and design intents and to have satisfied himself with their accuracy and suitability. In this
respect, the Engineer will meet all reasonable requests made by the Contractor in furnishing design
information and the like to he Contractor. No claim in respect of lack of knowledge will be admissible.
e. The contractor shall submit Request for Approvals (RFA) for all materials to be incorporated in the
Works as early as possible in the contract period, so that the Engineer gets sufficient time to study the
request and compare the submissions with the specifications. If the Engineer so requests, then the
Contractor shall submit samples of materials prior to approval. The Material Approval Request forms
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f.

shall be finalized by the Contractor in consultation with the Engineer. The Approval Request shall, as
a minimum, comprise the reference to BoQ item, clause of specification, details of source and
supplier/manufacturer’s specifications. In the normal course, the Engineer shall give his
comments/approval within fifteen days of submission of the RFA.
Request for Approval for Construction
The contractor shall submit RFA for construction prior to commencing any construction. The RFA shall
be for specific stretches of pipelines. The RFA shall indicate each stage of construction i.e. Excavation,
laying pipe bedding, pipe laying, in the same application. Each stage of construction shall got approved
by the Engineer prior to and after completion of the particular stage. The RFA for construction shall be
accompanied by a copy of the approved working drawing for that particular stretch or location.

1.3.6.As Built Drawings and As Built GIS Data
The contractor shall prepare and submit as built drawing for approval immediately on completion of a
pipeline stretch . The As built drawing shall be developed from the approved working drawing. As built
drawing of a pipeline shall show the plan and profile of the pipeline, all major fittings (such as valves and
other appurtenances) and also the various services that are existing close to the pipeline or have been
relocated while constructing the pipeline. The plan of the pipeline shall show the distances to the pipeline
from nearby landmarks. The Final (after incorporating the corrections advised by the Engineer) shall be
submitted in soft and hard copies. The As Built GIS Data shall also be submitted along with As Built
Drawings.
The As built drawings, As built GIS Data shall be submitted along with the IPC and also included in every
monthly progress report and also the progress payment request submitted by the Contractor.

1.3.7. Site Safety
1.3.7.1. Site Safety (please also refer to Appendix D for other compliance)
In order to improve the general vehicular traffic condition and to guarantee public safety from and around
the work the Contractor shall provide all labour, and materials, and construct and maintain temporary traffic
diversions throughout the construction activities, to the directive and approval of the Engineer. It is therefore
recognized that there is a particular responsibility placed upon the Contractor to take special precautions
for public safety and to minimize the scale and extent of disruption to public and commercial life. Plans for
traffic diversion shall always be submitted to the Engineer and to the traffic police for their prior approval.
The Contractor shall deploy a full time Safety Officer at the site form the commencement of the work. The
Safety Officer shall have the qualification and the authority to issue instructions to the Contractor's
personnel regarding protection measures to prevent accidents. The Safety Officer shall be assisted by an
experienced safety in-charge/assistant for each SESS working team. Moreover the Contractor must deploy
separate independent SESS team(s) of workers managed by the Safety Officer to install & remove the
safeguard /traffic items installed during the execution of the work for all working SESS team. The Contractor
to demonstrate that adequate SESS working team are mobilized comparable to the installation working
teams.
The Contractor shall provide the public with adequate information on all risks with respect to the
construction works. If the general public sustains any kind of bodily injury or death, the Contractor shall be
responsible for providing all necessary medical care and compensation.
During construction the Contractor shall erect, maintain and subsequently remove sufficient barricades,
hoarding boards, guards, lighting, sheeting, shoring, temporary sidewalks and bridges, danger signals as
well as temporary covering of potential accident areas.
The Contractor shall be responsible for ensuring that all persons working in the vicinity of power lines are
aware of the relatively large distance that high voltage electricity can "short" to earth when cranes or other
large masses of steel are in the vicinity of power lines. Where work is to be carried out in the proximity of
buildings, bridges, tanks or other structures, the Contractor shall take all necessary precautions, including
shoring and strutting, where necessary, to ensure the safety of the structures that are at risk.
The Contractor shall be responsible for all damages or injury which may be caused on any property by
trespass by the Contractor's or his Sub-Contractor's employees in the course of their employment, whether
the said trespass was committed with or without the consent or knowledge of the Contractor.
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The Contractor shall ensure that the works are carried out in a safe manner, according to internationally
accepted guidelines on safe working procedures and to the satisfaction of the Engineer.
The Contractor shall ensure that all personnel inclusive of workers on site are supplied with the necessary
protective clothing such as safety helmets, goggles, face masks, ear muffs, gloves, boots, depending on
the operations being performed.
Working in existing manholes etc., checks shall be carried out before entry to ensure that the atmosphere
is fit for respiration and no smoking naked lights or flames are to be permitted in any sewer, manhole or
chambers or in their vicinity when these are open.
In addition to the listed equipment in clause 2.2.6 item of general application of the specification, the
following equipment which shall be made available shall include but not limited to:
•
•
•
•
•
•

Lifting harness with ropes
Hand-lamps with spare batteries
First aid kit.
Protective head gear.
Rubber Gloves.
Breathing apparatus.

Throughout the period of the Contract, the Contractor shall provide safety helmets and high reflectivity
jackets to all Consultant’s staff and visitors. Barriers must be provided to all excavations for the safety of
the public and flagmen must be used for all items of plant for the safety of the operatives, supervision staff
and members of the public.
The Contractor shall strictly comply with the Safety, Environment and Social Safeguard (SESS) Checklist
appended in Annex -1 under Appendix D. Failure to comply with the SESS checklist and attain minimum
score of 60%, will result in the suspension of all works under the contract. To resume the work, the
Contractor will need to demonstrate that compliance can be attained to the satisfaction of the Engineer.
The Contractor shall strictly comply the requirements of Occupational Health and Safety (OHS) for its
workers and personnel as per ADB- SPS Policy 2009 and \ilo-OHS-2001
The following requirements shall be complied with by the Contractor:
a.

b.

Excavation - The contractor should note that the pipe trenches shall be minimum 2.5m deep and
maximum 6.3m deep. The trenches have to be taken in a single step as the width available will not
permit stepping of trenches. The Contractor should mobilize excavation machinery suitable for
taking deep trenches, at the same time ensuring that the machinery provided are less than 2.4m
wide and can work from the road while lowering the pipes into deep trenches.
All excavations shall be adequately supported to avoid collapses and effective safety barriers shall
be erected with warning signs and devises around all open excavations to the satisfaction of the
Engineer.
Struts and walling shall not be used as ladders and for the purpose of access to the base of
excavation the Contractor shall provide proper ladders which shall be suitably secured.
Reflective wearing shall be worn by all workmen on or close to a highway and, where necessary,
temporary road signs and cones shall be provided to ensure a safe working area.
While excavating along the road reserve, sufficiently strong and wide timber bridges shall be
provided for pedestrian crossings.
As far as possible the excavations in front of entrances shall be backfilled the same day.
Sufficient written notice shall be given to the residents who may be affected by the excavation.

c.

d.

Protective Clothing - The Contractor shall ensure that all personnel on site are supplied with the
necessary protective clothing such as safety helmets, goggles, face masks, ear muffs, gloves,
boots, depending on the operations being performed.
Scaffolding - Suitable and sufficient scaffolds shall be provided and properly maintained for all work
that cannot safely be carried out from the ground or from part of the structure or from a ladder.
Every scaffold shall be of good construction, of suitable and sound material and of adequate
strength for the purpose for which it is used. Unless designed as an independent structure, every
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scaffold shall be rigidly connected to a part of the structure which is of sufficient strength to afford
safe support. Protective headgear shall always be worn.
Lifting Device - Every rope, chain, pulley, bloc, hook, winch, crane or other lifting gear used for
raising or lowering pipes of as a means of suspending them shall be of good construction, sound
material, adequate strength and free from defects. They shall be properly maintained and tested at
regular intervals by a competent person, who shall be to the approval of the Engineer.
Working in existing manholes etc.,- Checks shall be carried out before entry to ensure that the
atmosphere is fit for respiration and no smoking naked lights or flames are to be permitted in any
sewer, manhole or chambers or in their vicinity when these are open
In addition to the listed equipment in clause 1.2.5 item of general application of the specification,
the equipment which shall be made available shall include but not limited to following:
•
Lifting harness with ropes
•
Hand-lamps with spare batteries
•
First aid kit including infrared thermometers
•
Protective head gear.
•
Rubber Gloves.
•
Breathing apparatus.

e.

f.

g.

Throughout the period of the Contract, the Contractor shall provide safety helmets and high reflectivity
jackets to all Consultant’s staff and visitors. Barriers must be provided to all excavations for the safety of
the public and flagmen must be used for all items of plant for the safety of the operatives, supervision staff
and members of the public

1.3.7.2. Traffic Management
The Contractor shall develop a detailed traffic management Plan for the work under the contract. The
purpose is to develop a Traffic Management plan to cope with traffic as a result of construction activity by
identifying strategies for traffic management on the roads and neighborhood impacted by the construction
activities. The Contractor is responsible for attaining traffic diversion and traffic management plan from
concern authority. The Contractor shall implement the Traffic Management Plan throughout the whole
period of the Contract.
Principles for traffic management:
The basis for the Plan shall into consideration four principles:
a. to minimize the inconvenience for road users and the interruption to surface traffic through the
area impacted by the construction activities;
b. to ensure the safety of road users in the impacted area;
c. to facilitate access to the construction site, and to maintain reasonable construction progress.
d. to ensure traffic safety at each construction site.
Integrated Traffic Management Plan:
The Contractor shall prepare an integrated plan showing the arrangement to be made for accommodating
road and pedestrian traffic, at individual construction site and continuously along the alignment, to smooth
traffic operations and for the safety of both construction workers and road users.
The Plan shall consider different measures such as:
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.
l.

proper phasing and timing of traffic signals;
modifications to intersection geometry,
changes in lane usage;
parking prohibitions;
re-location of bus stops;
reduction with of footpaths and median;
right-turn prohibition;
work site access management;
minimizing the duration of any road closure;
reversible lane operations;
modification of roadway alignment affected by the construction, which shall be in conformance
with the requirements and regulations defined by the relevant authorities; and
Other traffic Employer's engineering measures as may be applicable.
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Mitigation of Traffic Disturbances:
The Contractor shall manage the vehicular and pedestrian right of way during the period of construction.
The Contractor shall take account of the need to maintain essential traffic requirements, as these may
influence the construction process.
The Contractor shall include local traffic diversion routes and assess traffic impacts caused by the
construction in the affected areas. Signage layout shall be including to ensure that adequate will be provided
for traffic diversions.
The Contractor shall mobilize separate independent team(s) for the traffic management at the site during
entire execution of the works.
Where it becomes necessary to close a road or intersection, or supplementary lanes are required to satisfy
the traffic demands, traffic diversion schemes to adjacent roadways shall be development with quantitative
justifications, The Contractor shall co-ordinate with all relevant authorities.
Others considerations include:
a. The minimum lane widths for fast traffic and mixed traffic shall follow the regulations of the different
authorities;
b. any road or intersection that have no alternative access shall not be fully closed for construction;
c. Emergency access to all properties shall be maintained at all times;
d. Access to business premises and property shall be maintained to the extent that normal activities are
not seriously disrupted;
e. Minimum footpath width shall be 1.5 m, unless otherwise indicated. The footpath shall be separated
from vehicle traffic and not necessarily immediately adjacent to vehicle traffic;
f. where existing footbridges and underpasses are demolished or closed, provision shall be made for
pedestrian crossing to minimize the conflicts between traffic lanes;
g. Construction traffic shall be separated from other traffic wherever possible;
h. Any traffic related facilities (bus stop, parking, etc) which are affected by the construction works shall
be maintained or relocated to appropriate locations;
i. Motorists, pedestrians, workmen, plant and equipment shall be protected from accident at all times;
j. Roadway design, traffic management schemes, and Supply &installation of traffic control devices shall
be in conformance with the requirements and regulations defined by the relevant authorities; and
k. Where applicable, utility diversions shall be incorporated in the traffic management plan.
Approval for temporary Traffic Arrangements and Control
The Contractor shall make all arrangements with and obtain the necessary approval from the transport
authorities and the Traffic Police Department for temporary traffic arrangements and control on public
roads. In the event that the Contractor, having used its best endeavors, fails to secure the necessary approval
from the transport authorities and the Traffic Police Department for temporary traffic arrangements and
control on public roads, then the Employer will use its best endeavors to assist the Contractor to secure
such approval but without responsibility on the part of the Employer to do so.
Temporary Traffic Arrangements and Control
a. Temporary traffic diversions and pedestrian routes shall be surfaced and shall be provided where work
on roads or footpaths obstruct the existing vehicular or pedestrian access. The relevant work shall not
be commenced until the approved temporary traffic arrangements and control have been implemented.
b. Temporary traffic arrangements and control for work on public roads and footpaths shall comply with
the requirements of the Traffic Police. Copies of documents containing such requirements shall be kept
on the Site at all times.
c. Temporary traffic signs, including road marking, posts, backing plates and faces, shall comply with
the requirements of the Traffic Police and should be in accordance with the requirements of Ministry
of Surface Transport. All overhead traffic management signs that are fixed to bridges and gantries shall
be illuminated at night. Pedestrian routes shall be illuminated at night to a lighting level of not less
than 50 lux.
d. Adequate number of traffic marshals shall be deployed for smooth regulation of traffic.
e. Temporary traffic arrangements and control shall be inspected and maintained regularly, both by day
and night. Lights and signs shall be kept clean and legible. Equipment which are damaged, dirty,
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incorrectly positioned or not in working order shall be repaired or replaced promptly.
7 Particulars of Temporary Traffic Arrangements and Control
The following particulars of the proposed temporary traffic arrangements and control on public roads shall
be submitted to the Engineer for consent at least 28 days before the traffic arrangements and control are
implemented:
a. Details of traffic diversions and pedestrian routes;
b. Details of lighting, signage, guarding and traffic control arrangements and equipment;
c. Any conditions or restrictions imposed by Traffic Police or any other relevant authorities, including
copies of applications, correspondence and approval.
d. Where concrete barriers are used to separate flows of traffic, the barriers shall be in a continuous
unbroken line. No gaps shall be left between any sections of the barrier.
e. Site perimeter fencing and barriers along the roadway, shall have flashing amber lights positioned on
the top of them every 50 meters apart and at every change in location. Directly below the flashing
light shall be fixed, in the vertical position, a white fluorescent light with a waterproof cover.
Use of Roads and Footpaths
a. Public roads footpaths on the Site in which the work is not being carried out shall be maintained in a
clean and passable condition.
b. Measures shall be taken to prevent the excavated materials, site or debris from entering gullies on roads
and footpath; entry of water to the gullies shall not be obstructed.
c. Surfaced roads on the Site and leading to the Site shall be not used by tracked vehicles unless protection
against damage is provided.
d. Contractor's Equipment and other vehicles leaving the Site shall be loaded in such a manner that the
excavated material, mud or debris will not be deposited on roads. All such loads shall be covered or
protected to prevent dust being emitted. The wheels of all vehicles shall be washed when necessary
before leaving the Site to avoid the deposition of mud and debris on the roads.
Refer to Appendix D of this document and to Appendix A of particular Condition of Contract (Environment
Management Plan (EMP) with Mitigation Measures) for detail Traffic Management plan requirements
1.2 UTILITY SERVICES
1.2.1 Contractor to establish location of Utilities
Before the Contractor proceeds with the Works in any given area he is required to establish the precise
location of all services in that area.
The utilities especially house connection sewers may have to be dismantled and reinstated to facilitate the
construction. In such cases, the Contractor will make arrangements for discontinuing temporarily the house
connection sewer line and make alternative arrangement of collecting and disposing off of sewage from the
blocked inspection chamber/manhole. In certain cases the house connection sewers shall have to be
dismantled to enable the construction and later reinstated with a new house connection sewer main. The
utilities such as power cables and telecom cables shall be protected at site during excavation. Contractor
only is responsible for the said utilities, if damage occurs during trench excavations due to his negligence.
The contractor has to dig trial trenches in the Project Roads at designated locations in order to exactly
locate the water pipelines. The trench needs to be as narrow as can be; however the depth could be as much
as 1.0 to 1.5m or till the water pipelines are encountered. This is a payment item of work. The number of
location of trenches shall be decided in consultation with the Engineer.
Locating services in unpaved areas
The contractor is to locate all existing services by cutting trenches in unpaved areas across the proposed
pipe alignment at least at an interval of 100m or at the interval as per Engineer's decisions. The trench shall
be excavated manually without the use of machinery, so as not to damage any service. The width of the
trench shall be decided at site. Once the service is located, its position, location and depth together with
any other significant details, shall be marked up on the existing utilities drawing, provided by the Engineer,
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and got approved by the Engineer.
Locating services in paved areas
Where asphalt or concrete pavements exist, the contractor shall establish the house connections sewers by
inspecting the sewer manholes and inspection chambers. Profile of the existing house service sewer
connections should be marked up together with the proposed water pipeline in a working drawing and
submitted for the engineer’s approval. The engineer will then decide, depending on the constructability,
whether to revise the alignment of water pipeline.
Making allowance in Work Programme for location of utilities
After collecting the details the trench shall be backfilled with the permission of the Engineer. The
backfilling shall follow the specification for earthwork excavation. The Contractor is required to make
adequate allowance in his programming for this process and may be required to adapt his programme to
accommodate the service protection and /or relocation works ordered as a result of these investigations.
Final reinstatement of trial trenches could be using concrete if so desired by the Engineer.
Shifting of utilities
The utilities especially house connection sewers may have to be dismantled and reinstated to facilitate the
construction of water pipeline. In such cases, the contractor will make arrangements for discontinuing
temporarily the house connection sewer line and make alternative arrangement of collecting and disposing
off of sewage from the blocked inspection chamber/manhole. In certain cases the house connection sewers
shall have to be dismantled to enable the construction of water pipelines and later reinstated with a new
house connection sewer main.
The utilities such as power cables and telecom cables shall be protected at site during excavation
1.2.2 Coordination with the concern authorities
The Contractor is reminded of his duty and responsibility associated with coordination of the pipe laying
works with all concerned utility authorities inclusive of any temporary diversion/relocation and/or
repair/replace of damaged utilities. The Contractor to allow sufficient time in his work program for the
above said work of any readjustment/relocation. No additional cost and time will be entertained for the
above said.
1.3 OTHER REQUIREMENTS
1.3.1. Additional Documents to be provided
Bidders have to provide details (Name of manufacturers, makes, and specifications) of the following
equipment (Plants and Materials) to be supplied for installation under Section 4. Bidding Forms of the
Technical Proposal and considering the requirements specified in Section: 3 (Evaluation and Qualification
Criteria), para. 2.7 Equipment - Manufacturers of Plant and Materials:
a)
b)
c)
d)
e)
f)

Pipes (DI and HDPE)
Fittings (DI and HDPE)
Valves (Gate/Sluice valves, Butter-fly valves, Air valves and Pressure Reducing Valves))
Electro-magnetic flowmeter
Other specials such as hydrants, dismantling joints, mechanical couplings, etc.
Electro-mechanica equipment for the pumping station

The details provided must be sufficient to arrive at a determination of whether the pipes, fittings
appurtenances and other specials proposed by the bidder meet the functional requirements and technical
specifications. The Bidder shall include all common information requested in the specification in particular
the following for Butterfly Valves, Gate/Sluice Valves,) and Air Valves:
•
•
•
•
•
•

Width of the body
Discharge Coefficient Value (Kv) in full open position
Standard (e.g. ISO, others)
PN Pressure Nominal))
Corrosion protection (if relevant)
Quantity and size of Bolts and Nuts needed for each appurtenance
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The bidder shall provide the name of the manufacturers in Section 4: Technical Proposal under the heading
‘Others’, The above named pipes, fittings appurtenances and other specials being critical for the success
of the functional operation of implemented system under this contract, If these requirements are not
adequately satisfied by the bidder, the bid would be deemed to be non-responsive.

1.3.2. Records procedures and reports
A work order book shall be maintained by the contractor at site/workshop for taking instructions from
employer or his representative. The Contractor shall maintain records pertaining to the quality of installation
/ erection work and inspection, testing, compliance with all technical requirements in respect of all this
works as described before. The Contractor shall submit such records to the Employer after the completion
of any particular work before submitting the bill. All such records shall be as verified and approved by the
Engineer.

1.3.3 Personnel
The Contractor shall depute sufficient staff to carry out installation, the maintenance and repair work
efficiently and satisfactorily at their own cost.
The Contractor shall deploy suitably qualified and experienced Contractor’s representative responsible to
perform overall contractual obligations including but not limiting to project planning, management and
resource mobilization on behalf of the Contractor.
The Contractor shall undertake to comply with applicable legislation and the code of labour law on matters
of health, hygiene and safety, and shall assume responsibility for works required in the event of any change
in applicable regulations. The Contractor shall provide all necessary superintendence during the execution
of works and during maintenance. The Contractor’s staff shall include adequate and competent persons with
proven suitable, previous experience on similar contracts to supervise the works and sufficient skilled, semiskilled and unskilled labour to ensure completion of works in time. The Contractor shall not remove any
representative or skilled labour from the site without prior approval of the Employer for the proper fulfilling
of the Contractor’s obligations under the contract. The Contractor or a competent and authorized agent
or representative approved in writing by Employer on the basis of qualification and experience to be
furnished by the Contractor, which approval may at any time be withdrawn, is to be constantly on the works
and shall give his whole time to the superintendence of the work. If the Contractror fails to deploy any of
his proposed expert, the client will mobilize such expert at the cost of the Contractor. The payment for such
expert will be paid by the client and will be deducted from contractor's upcoming IPCs.
The Contractor’s Representative must be the permanent employee of the firm or Lead Partner of JV firm
for at least last 2 years
Using Form PER-1 and PER-2 in Section 4 (Bidding Forms), and considering the qualification of the key
required personnel (para. 2.5. of Section III), the Bidder must demonstrate it shall deploy at site the Key
personnel having the following qualifications:
Table 1: Manpower Requirement
SN
1

Position (Key Personnel)

Education Qualification

Experience In
Total Work
Similar Work
Experience [years]
[years]

Contractor`s Management & Representation

1.1

Contract Manager

Bachelor’s Degree in Construction
Management /Civil engineering

10

5

1.2

Contractor’s
Representative

Bachelor’s Degree in Construction
Management /Civil engineering

7

5

Contractor’s Superintendence (Key Personnel)

2
2.1

Civil Engineer – Piping &
Chambers

Bachelor’s Degree in Civil Engineering

5

5

2.2

Material Engineer

Bachelor’s Degree in Civil Engineering

5

5

Quality Control Specialist

Bachelor’s Degree in Civil/Mechanical
Engineering

5

5

2.3

KUKL/DNI - 7B

11 | P a g e

SECTION 5 : WORKS REQUIREMENTS

2.4

Specialist in Testing and
Commissioning of
Pipeline Network

(Bachelor in Civil Engineering with
experience in testing and
Commissioning of DMAs – District
Metering Areas

5

3

2.5

Environmental Expert

Bachelor’s Degree in Environmental
Science/ Environmental Engineering

5

5

2.6

Safety Officer

Bachelor’s Degree with relevant OHS
training and certifications

5

5

The Contractor need to provide the availability of additonal non-key positions/personnel which are listed in
Section 4. Bidding Forms of the Technical Proposal and considering the requirements specified in Section:
3 (Evaluation and Qualification Criteria), para. 2.5 Personnel:
Need to add nonkey personnels listed in section-III personnel requirement
Position (Non-key
Personnel)

SN

Education Qualification

3.1

Structural Engineer

Bachelor’s Degree in Civil/Structural Engineering

3.2

Construction Planning Engineer

Degree in Construction Mgmt./Civil Engineering with
knowledge in Planning software like MS or Primavera

3.3

Trenchless Technology (HDD)
Technician

Intermediate diploma in engineering discipline with 1 year
training course in HDD operations and 5 years’ experience.

3.4

Pipe Layer Foreman for each
working team (2 nos. at least)

Degree in Civil/Mechanical Construction

3.5

Pressure Test Foreman

Degree in Civil/Mechancial Construction

3.6

Mechanical Engineer

Degree in Mechancial Construction

3.7

Electrical Engineer

Degree in Electrical Construction

3.8

GIS Expert / Surveyor

Degree in Civil Engineering

Public Relations Officer

Degree in Basic Sciences or Arts

3.9

1.3.4 Public Authorities
The Contractor shall comply with all rules & regulations, bye laws and directives given from time to time
by any local or public authority in connection with this work and shall himself pay fees or charges which
are leviable on him without any extra cost.
1.3.5 Safety of Materials supplied to site
The Contractor will be responsible for safety of the material supplied and kept in joint custody of the
employer and the Contractor till completion of contract. The Contractor shall at his own expense arrange for
the safety of his labour / supervisor staff employed by him directly or indirectly for performing the work, as
per statutory requirement. The Contractor shall report any accident or unusual occurrence with the work at
site that take place to employer immediately with the action, which he might have taken.
1.3.6 Acquaintance with Site and Work Conditions
The Bidder shall study the site and general conditions in respect of access to the site, method/sequence of
work construction, site logistics, approaches, labourers, climate and the data included in the tender
documents and get it verified with actual inspections of the site, before submitting the tender. In case of
doubt about any item or data included in the tender, the same shall be got clarified in pre-bid meeting. Once
the tender is accepted, it shall be concluded that the Contractor has verified and made himself conversant
with all the details required for completing the work as stipulated conditions and specifications and will
not be eligible for the claim related to above said.
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1.3.7 Store Shed Repairs Shop, Office etc
The Contractor shall make necessary arrangement at his own cost for store shed, repairs shop/office, meter
test bench etc.
1.3.8 Equipment Requirements
Using Form EQU in Section 4 (Bidding Forms), the Bidder must demonstrate it has the key equipment listed
below:
Table 2: Equipment Requirement
No.

Min. Number
Requirement

Equipment Type and Characteristics (Key Equipment)

1.

Excavator > 40 KW

2

2.

Truck Mounted Crane or hydra >10t (pipe storage area & pipe
laying)

1

3.

Trucks/tipper Trucks (general use)

6

4.

Mini tipper Trucks (general use)

4

5.

Water Tanker 6KL

3

6

HDD machine (25 tons capacity minimum) with all accessories
and tools

2

7

Ground Penetrating Radar (GPR)

1

8

Vibrator Roller > 10 T

1

9

Car mix or transit mix

1

The Contractor shall be solely responsible for the data provided. However, this shall not limit the right of employer to
verify the authenticity of submitted information.

The Contractor shall provide additional equipment and confirm availability with evidence as listed
in Section 4. Bidding Forms of the Technical Proposal and considering the requirements specified in
Section: 3 (Evaluation and Qualification Criteria), para. 2.6 Equipment
Need to add additional equipments listed in section-4 requirement of equipments
No.
1

Equipment Type and Characteristics

Additional
Requirement
4 sets

3

Electro fusion (EF) equipment for HDPE pipe jointing including Generator
- fully automatic Computerized Numerical Control (CNC) machines or
computerized microprocessor based machines or Semi-Automatic CNC
machines are authorized. Manual machines are not allowed.
Butt fusion automatic or semi-automatic machine fully automatic
Computerized Numerical Control (CNC) machines or computerized
microprocessor based machines or Semi-Automatic CNC machines are
authorized. Manual machines are not allowed.
HDD machine (10 tons capacity minimum) with all accessories and tools

4

Compressor 250 cfm (rock excavation)

1

5

Hydraulic Pressure Testing Equipment (Sets)

5 sets

6

Special Pipe Cutting Machine for Ductile Iron Pipes (Rotary Wheel Cutter)

2

7

Monkey jumper

5

8
9
10
11

Asphalt/concrete cutting machines (up to 20mm thick)
Concrete Cutting machines (up to 20mm thick)
Concrete breaker
Reversible Vibratory Plates Bomag Type BPR or Equivalent

5
5
1
5

2
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12
13
14
15
16
17

Metal Trench box Shoring Systems- 2 units (30 to 50m length each)
suitable for 1.7 to 4 m depth trench,
Concrete breaking machines

2

Large dewatering pumps 6 inch minimum with Generator Set and Well
Points (Sets)
Complete Sets of Ductile Iron Handling Tools at storage areas and at site
areas incl. pipe tongs, hooks, slings, cleaning bells and plain ends,
Mobile Canopy type) lighting facility for night work

1

Portable generators and welding facilities

1

2
2
2

1.3.9 Method Statements
The contractor shal submit method statements for construction of his chosen work fronts. These method
statements shall as a minimum describe the following;
a. Length of section/stretch proposed to be taken up
b. Equipment to be mobilized for excavation and pipe laying considering the depth of pipeline and
also the narrowness of the work area
c. The maximum depth of trench to be taken and the material and diameter of pipe to be laid
d. The special requirements for effecting the excavation, such as shoring.
e. The special requirements for carting away the excavated material
f. The nearest location where the excavated material could be stored ready for reuse.
g. The method statement for the installation of electo-mechanical equipment
h. The duration of each task – excavation, laying, jointing, testing and backfilling
i. The number of equipment and plant that will be deployed for working on the given stretch
j. The number and details of supervisory staff and skilled staff to be deployed
k. Hydro testing and leakage test procedure
l. Commissioning of DMAs/NRW Asessment Reports/Functional Gaurantees of DMAs
m. Commissionjg of Pumping Station.

1.3.10. Survey of sewer and water mains to be carried out immediately on the commencement of
Project
The Contractor, immediately upon commencement of the Project, shall carry out a survey of sewer mains
and house connection sewer connections along the pipeline route. The location of manholes are marked
up on the Utilities drawing included in the Tender drawings volume, The contractor has to verify these
locations and mark up any manhole which he finds additionally at site. Further he has to identify the house
service sewer connections irrespective whether the connection is authorized or not,

1.3.11. Temporary hoardings for protection of work area
The contractor shall protect the work area with temporary hoardings. These hoarding shall be light weight
and easy to dismantle and relocate. Their purpose is to prevent public from entering the work area and
creating work hazard.
The hoarding shall be made of hot dipped galvanized iron corrugated sheet of 0.6 mm thickness, fixed on
self-standing M.S. frames. The sheets shall have 100mm thick zinc coating. They need to be painted as
shown in drawing. There shall be provision for interlocking the M.S. frames in order to increase its stability.
The hoarding shall be 2.0m high.

1.4. PROGRAMME OF WORKS
In respect of the programme of works required under Clause 8.3 of the General Conditions of Contract the
following specific requirements shall apply:
The Work Programme shall be prepared using software such as MS Project or Primavera. The programme
shall state the sequencing of work, the interrelationship between elements of work, critical path work item,
time taken for completion of different elements of work; it will also show the histograms of
plant/equipment/ personnel/workers and key work elements. The program should clearly indicate
nonworking periods of certain activities per say the monsoon period and major festivals. Further the
program should allow minimum
The works shall be programmed in such a way as to minimize disruption to public traffic. Works shall not
be carried out simultaneously over large areas of the site but shall be sequenced so that all operations likely
KUKL/DNI - 7B
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to cause disruption to public traffic shall be undertaken and completed in discrete area before
commencement of operations in other areas.
Works which, by their nature, will create disruption and / or obstructions to vehicular or pedestrian traffic
work shall be programmed to be undertaken in a continuous sequence of events from the initial disruption
until the restoration of access without and significant delay between operations.
The programme submission shall be accompanied by outline traffic management plans in sufficient detail
to indicate to the Engineer that the Contractor has considered this aspect of the work in his programme.
Notwithstanding the above, acceptance of the Contractor’s programme will not in any way relieve of his
responsibilities for traffic management under Clause 2.2.6.3 .Traffic Management of this Employer’s
Requirement.
The Contractor’s Programme shall, insofar as it is practicable to do so, take into consideration the
commercial interest of individual shopkeepers e.g. operations should not be sequenced so as to disrupt
access to individual shops having only one access from the road.
The Contractor’s Programmed of Works, submitted in accordance with Clause 8.3 of the General
Conditions of Contract, shall be subject to the approval of the Engineer and of Employer. If the Contractor’s
programme, in the opinion of the Engineer/Employer has not properly achieved the objectives of the
programme, then the Contractor shall be instructed to revise his Programme and the Contractor shall revise
the programme forthwith; for this reason the Contractor is advised to liaise closely with the Engineer
during the production of his Programme.
In addition to the Works Programme required under Clause 8.3 of the General Conditions of Contract, the
Contractor shall produce individual programmes for each element of the works likely to cause significant
disruption to public and vehicular traffic, for the approval of the Engineer and prior to commencement of
the element of the works, clearly showing the sequencing of construction operations is such a manner as
to minimize the duration of the disruption.
The Contractor shall note that different work in various parts of site by other Contractors may be in progress
or may commence during the Contract Period. It will be the Contractor’s responsibility to liaise with
Contractors on adjacent sites in order to ensure the detail progress. The Contractor’s Programme will be
phased and will make full allowance for the need for a co-operative timing with adjacent Contractors.
An indicative schedule is provided in below figure (Bidders are responsible to develop their own schedule
based their resource mobilisation plan).
Note to Bidders to establish their Construction Schedule:
Using the above general indicative overall schedule and the Construction Schedule Form in Section 4
(Bidding Forms), the Bidder must elaborate a detailed schedule to demonstrate that, as minimum, the
following elements are considered in his schedule:
















Schedule in MS Project (submit both hard and soft copy) and Securing of Permits
Establishment of Store/Stockyard to store pipe/fittings, appurtenances & other construction material
Delivery schedules for pipes, fittings, valves ,specials and shoring items shall be on site within
scheduled time (as mentioned in the above schedule) of the contract
Pipe laying schedule by location (maximum 400 to 500m segments), with all pipe laying activities
completed three months before the end of the sectional completion period
Thrust block construction schedule
Pipe pressure testing schedule with approval period by the Engineer
Valve installation and chamber construction schedule
Shuttering and scaffoldings works
Leakage testing of pipeline section
Flushing operation; Pipeline disinfection
Construction of Pumping Station
Final acceptance inspections with Engineer and Employer
Submission of as-build drawings and GIS database
Approval periods of above by the Engineer (flushing/disinfection, leakage tests, commissioning of
DMAs and functional guarantees of DMAs, commissioning of pumping station, etc.)
Submission of final construction report
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1.5 PARTICULAR SPECIFICATIONS FOR HDD WORKS
1.5.1 Detailed Design of HDD Pipelines
1.5.1.1 Specific Surveys - Identification of additional utility lines – Ground Penetrating radar (GPR)
In addition to the provisions of para. 1.3 which relates to establishing the location of utilities. the Contractor
shall carry out a ground survey for locating the different utilities present on the road and underground
survey / subsurface survey to locate other infrastructures presence at close proximity of the line of proposed
alignment of the HDD drilling axis. This will help to protect the said infrastructures during execution. The
entire length of proposed pipe line under execution as HDD has to be surveyed in detail.
Survey should indicate the area to be taken up for execution and help in determining the inlet and outlet
point where execution shall be made for placing the machinery for using trenchless technology. The survey
should also determine the condition of existing pipes (sewers, water supply, others), material of the existing
pipe and its diameter, alignment of the existing pipe and its depth of installation from G.L.
The GPR survey should include service connection (water, sewers, etc.), their exact location and the
existing branch connection if any. All the above information is to be plotted in a drawing following scale
as decided by the Engineer. Prior to starting GPR operation the Contractor shall submit a detailed operation
plan and procedure to the Engineer for approval.
1.5.1.2 Detailed Design (Working Drawings)
Prior to starting the Contractor shall submit hard and soft copies of all drawings and calculations to the
Engineer when seeking his approval and the Engineer will return one copy of the drawings and calculations
to the Contractor with his comments.
The Contractor shall prepare and submit all Working Drawings and calculations including details for the
construction and completion of the Works. These drawings and calculations shall be produced and
submitted to the Engineer for his approval, and shall comprise the following:









Hydraulic calculations, including determination of test pressures;
Site plan and general arrangement drawings:
Pipeline profiles and boring profiles (each section of HDD);
Drawings and schedules showing all pipe works, fittings, bridge and culvert crossing details,
chamber and trench details and thrust block arrangements;
Updated implementation method and quantities (HDD);
Reinforcement drawings and calculations for thrust blocks to pipe works and Plant;
Drawings, calculations and method statements for all road, rail and river/road crossings and
inter connections and connections to existing pipe works;
Landscaping, land drainage, top-soiling and all ancillary works relating to reinstatement works; and

Site records and as-built drawings for each executed HDD line along with the DMA final design (incl.
interconnections and node sketches) shall be submitted in ring binders with dividers for each subject.
Alterations and/or remarks made by the Engineer on the drawings or calculation shall be incorporated
immediately and the drawings and/or calculations re-submitted until final approval from the Engineer is
obtained.
The original, hard copies and soft copy on CD of each set of the approved drawings and calculations shall
be submitted to the Engineer. The drawings shall be clearly marked as “WORKING DRAWING
APPROVED BY THE ENGINEER” in English.
Commencement of work on any part of the works will only be permitted after the approval of the
Contractor’s designs and calculations by the Engineer. All modifications requested by the Engineer shall
be carried out without any additional charge. In the event of the Contractor disagrees with the alterations
requested by the Engineer, the Contractor shall send written notice to the Engineer within seven days of
receiving the requested alteration(s).
For more details, please refer to para. 5.4 Section 5B (REQUIREMENTS OF TRENCHLESS PIPE
INSTALLATION)
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SECTION 5B : GENERAL REQUIREMENTS

1 GENERAL INTRODUCTION
The existing water supply system in Kathmandu Valley broadly consists of seven sub-systems. Each subsystem is fed by a number of surface- and ground water sources. Yields of these sources are seasonal with
a maximum during the wet season (July-October) and a minimum during the dry season (February - June).
Apart from these surface sources, groundwater is extracted from deep tube wells, and is fed into the piped
water system. Yields from these wells have been decreasing as a result of the gradual lowering of the
groundwater level. The current piped water supply demand in Kathmandu Valley, including unaccountedfor water, is estimated to be over 320 million liters per day (MLD). However, the combined production
capacity of the groundwater and surface water sources in the dry season is reported to be about 100 MLD
and even in the wet season, the production capacity is reported only to reach 150 MLD.
Under these water shortage conditions, KUKL has applied a rationing system whereby water is allowed
to flow to different sections of the metropolitan/urban area in rotation. The control system developed by
KUKL is complex to implement as it requires KUKL staff to operate some 1600 valves in the system. The
result is an inequitable distribution of water, particularly as the areas close to the water sources are very
difficult to isolate. While some parts of the city have an abundance of water and enjoy 24-hour supply, a
large share of the population only receives water for a few hours every 2-5 days and even then, the pressure
is low and the quality is poor. As most areas receive intermittent supply with low pressure, use of pumps
to suck water and bypassing of water meters are believed to be quite common techniques used by the
consumers. Water quality at the consumers’ end is far less than desired and it is a common practice to treat
or boil water before drinking or cooking. While the basic cost of piped water in Kathmandu may be cheap,
the indirect costs associated with its use are unreasonably high. In a survey conducted in year 2000, it was
reported that 86% of households use secondary sources of water such as shallow wells or private tanker
supplies just to meet their basic needs.
GoN has been executing infrastructure development works under Loan 1820 and 2776 with the assistance
of ADB and other partners, and will be extending infrastructure improvements (including this Contract)
further under Loan 3255.
2. EXISTING CONDITIONS
2.1 CONTRACT AREA
The Contract area is part of the concession area of the Kathmandu Upatyaka Khanepani Limited (KUKL),
which operates the water system in the five municipalities of Kathmandu City. The Contract DNI
7B covers DMA A (ward no.: 15, Dallu), DMA B (Ward no. 15: Chauni), DMA C (ward no. : 15,
Syambhu), DMA F (Warnd no.: 16 Maipi), DMA K (ward no. 13,14, Soaltee mod, Tahachal,
Soaltee Hotel, Baphal, Kalimatee), Kalanki, Bafal, Sitapaila, Kusuntee, Kalopool, New BaneshowrBudhnagar, Khasi Bazar-Balkhu, The project complements with other water supply system projects for
Kathmandu Valley, including the Melamchi water source development and the bulk distribution system
works.
2.2 CLIMACTIC CONDITION
The Contractor shall take account of the climatic conditions at the Site.
The following information is provided as a guide to the climatic conditions likely to be encountered on
the Site to assist the Contractor both in the supply of all plant, materials and equipment and the construction
of the Works. This shall not relieve him of any of his responsibilities under the Contract.
2.2.1 Monthly Average Temperature
Maximum average monthly temperature is 28.9ºC and Minimum average monthly temperature is 13.8ºC
2.2.2 Extreme Temperatures
36ºC in May and -3.3ºC in January
2.2.3 Annual Average Rainfall
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1465 mm per year, the majority falling in the monsoon months of June to September.
2.2.4 Monthly Average Relative Humidity
Maximum 84% and Minimum 37%
The Contractor shall satisfy himself as to the accuracy of the above climatic data which are based on limited
records.
2.3 TOPOGRAPHY
Elevations in the project area is about 1300m from MSL.
2.4 EXISTING WATER SUPPLY SYSTEM
The existing water supply system in Kathmandu Valley broadly consists of seven sub-systems. Each subsystem is fed by a number of surface- and ground water sources. Yields of these sources are seasonal with
a maximum during the wet season (July-October) and a minimum during the dry season (February - June).
Apart from these surface sources, groundwater is extracted from deep tube wells, and is fed into the piped
water system. Yields from these wells have been decreasing as a result of the gradual lowering of the
groundwater level. The current piped water supply demand in Kathmandu Valley, including unaccountedfor water, is estimated to be over 320 million liters per day (MLD). However, the combined production
capacity of the groundwater and surface water sources in the dry season is reported to be about 100 MLD
and even in the wet season, the production capacity is reported only to reach 150 MLD.
KUKL utilizes a number of water sources, consisting of streams/rivers (17), springs (15), tube wells (61)
and dug wells (5). Water is treated at 22 water treatment plants with an estimated capacity of 139 mld, and
are stored in 45 reservoirs with a total capacity of around 41,000 cubic meter. Currently KUKL operates
about 160,400 consumer connections ranging in size from ½” to 4”. Of these, 142,992 are metered
connections, 16,213 are un-metered connections, and 1196 are public stand-posts. However it is believed
that a large number of meters are not in working condition. Almost 99% of the customer connections are
½” size. These connections are served by a distribution network of about 1166 Km in total length,
comprising pipes ranging from 50 mm to800 mm diameter. Of these, about 256 Km or about 22% are 200
mm and larger diameter, while the small diameter pipes - ranging in size from 50 to 80 mm - constitute
about 639 Km or 54.8% of the network. Most of the smaller diameter pipes are Galvanized Iron (GI) and
constitute about 464 Km or 40.2%, and the remaining pipes are Ductile Iron (281 Km or 24.1%), Cast Iron
(344 Km or 29.5%), HDPE (56 Km or 4.8%), PVC (13.7Km or 1.2%) and Steel (2.7 Km or 0.23%).
2.5 TRANSPORTATION FACILITIES
Road alignment and surface types are shown on the Drawings. Access ways such as footpaths are not
shown in the drawings. Footpaths for which pipelines will be laid shall be surveyed by the Contractor. Most
of the roads in the project area are surfaced with asphalt (black top). Other road types are brick, concrete,
earth and gravel.
2.6 OTHER FACILITIES AND UTILITIES
Other facilities and supplies such as: existing power, telephone, water and sewer systems in the Contract
area are not shown on the Drawings, but are available with the Employer for the Contractor’s information.
2.7 OTHER DATA AVAILABLE WITH THE EMPLOYER
Geotechnical Investigations were carried out by Soil, Rock and Concrete Laboratory NEA in association
with ITECO-CEMAT Geotechnical Services and a factual report prepared in March 2000. An interpretive
report was prepared by Lahmeyer International / Mott MacDonald Ltd in association with Nepal Consult
(P) Ltd / MEH Consultant (P) Ltd in May 2000. Other reports for the information of the Contractor are the
Kathmandu Valley Water Distribution, Sewerage and Urban Development Project - Supplier-End Baseline
Survey (Final Report October 2010) prepared by CRISIL, and the PPIAF-supported Baseline Survey
(March 2010) prepared by the University of Tokyo.
3 SCOPE
3.1 SUCCESS FACTORS OF THE WORKS
The success factors of the Contractor’s Works will be:
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That the pipelines and service connections and all other contract associated works are installed as per Quality
Control Plan and pressure tested successfully in sections.


That each DMA is hydraulically isolated in the design/construction.

 That real losses are below 15% (loss) or an average of 100 liters per connection per day (as detailed
out in Section 4.5 on Functional Guarantee).


Calculation of Infrastructure Leakage Index (ILI) as per IWA standard methodology and to
meet the functional guarantee on ILI.

The Contractor’s Works are expected, as a minimum, to comprise the following steps:
a) Verification survey and preparation of Working Drawings
b) Pipe works
 Supply and Install pipelines with required specials as per approved working drawing, according to
selected method approved by the Engineer (Open Cutn Excavation or (HDD) Horizontal Directional
Drilling for specified sections)


Supply and Install bulk meters and valves at all needed cross connections between DMAs.



Construction of thrust blocks/anchor blocks.



Sectional pressure and leakage testing.

c) Service Connections


Supply and Install HH service connection at each required location.



Connect the service connection with the water pipes, using new materials.



Supply and installing revenue water meter at each service connection.



Pressure testing of each service connection.

d) Maximum Real Losses Requirements


DMA Full hydraulic pressure and disinfection testing.

e) Other Works


Necessary traffic diversion / monitoring works during construction.

 Implementation of all safety aspects during Construction and environmental safeguards as per
requirements


Restoration of excavated roads according to given requirements.



Repair/replace other utility lines in case they are damaged during the work at Contractors
cost



Provide alternative sources of water at Contractors cost for people while being disconnected
from water supply system during the implementation.



Authority coordination for all contract works.

3.2 MAIN CONTRACT COMPONENTS IN THE PACKAGE
 Providing new Distribution Network in the Zones including the DMAs (i.e. Primary, Secondary &
Tertiary pipes)


Horizontal Directional Drilling (HDD) Works



Electricity and electromechanical works



Repair and maintenance connection of existing pipe lines
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Service connections including new domestic revenue water meters and its associated specials.



New Valves, Bulk meters, Pressure loggers, Flow sensors, Data loggers etc.



DMA Real Losses determination and DMA Commissioning.



Handing over of commissioned DMA.



Pumpig Station commissioning and hand-over.



Road Reinstatement and associated road infrastructures.



As built drawings and creation GIS data base/platform.



Defect Liability Period.
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Summery sheet
SN
A

Particulars of Items
DI pipe

Unit

Quantity

600 mm diameter

m

2,939.00

500 mm diameter

m

910.00

450 mm diameter

m

682.00

400 mm diameter

m

346.50

350 mm diameter

m

2,403.00

300 mm diameter

m

395.50

250 mm diameter

m

50.00

200 mm diameter

m

158.50

150 mm diameter

m

818.50

Sub Total of A

B

C

HDPE Pipe PE 100 PN 10
Dia 400mm

m

500.00

Dia 315mm

m

874.65

Dia 280mm

m

1,818.60

Dia 225mm

m

2,609.25

Dia 160mm

m

61,830.60

140mm diameter HDPE pipe

m

100.00

125mm diameter HDPE pipe

m

200.00

110mm diameter HDPE pipe

m

6,752.00

90mm diameter HDPE pipe

m

5,971.00

75mm diameter HDPE pipe

m

152,103.12

Sub Total of B

232,759.22

Sub Total of A and
B

241,462.22

Horizontal Directional Drilling
Works for HDPE pipe
400mm

m

500.00

315mm

m

874.65

280mm

m

1,818.60

225mm

m

886.00

160mm

m

47,253.00
Sub Total of C

D

8,703.00

51,332.25

Electricity and
Electromechanocal Works

Pump
Transformer
Gen Set
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3.3 MAIN ACTIVITIES IN THE PACKAGE


Commencement of works;



Survey of Service Area and Prepare Working Drawings



Prepare Work Schedule DMA wise



Training and Orientation;



Traffic Planning;



Supply & install the pipes, specials, house connection materials, water meters, all type of valves,
b ulk meters, pressure loggers etc.



Laying of Primary , Secondary and Tertiary pipeline network and construction of thrust block



House service connection work



Sectional Pressure and Leakage testing



Temporary water supply to the consumers



DMA full hydraulic pressure testing and disinfection test for real losses assessment



Constructioon of Pump Station



Obtain Completion Certificate



Defects Liability Period



As built drawings and GIS Data Base/platform.

3.4 TASKS OF THE CONTRACTOR
To complete the works above, the activities to be undertaken by the Contractor within this Contract include
but not limited to the following:


To carry out all necessary topographic surveys, soils investigations, laboratory analyses or
related investigations where necessary to supplement the data provided by the Employer.
Attention is drawn to the following specific Contractor’s responsibilities: the need to carry out
regular soil pH and soil resistivity measurement to determine the type of corrosion protection
for ductile iron pipes; the need to determine the bearing pressure at the location of each thrust
block;
 To prepare working drawings hydraulically isolating DMA for all elements of the Works.

To undertake all steps necessary for land acquisition and/or upgrading of roads and bridges, all
related to access to the Site at the Contractor’s cost and time, or other related matters, where his
opinion differ significantly from those produced by the Employer.
 Manage the stockyards for pipes, valves fitting and other materials and equipment and
arranging watch & ward at the contractor’s own cost and time.
 To take all steps necessary for the temporary or permanent diversion of services and the
maintenance of services during the execution of the Works, including diversion of overhead
power lines, sewers and other underground services as required along the route of the pipelines.
 To supply and install/lay all pipes, valves, fittings, meters and other materials and equipment
required for construction of the Works.
 The Contractor’s supply items may include manufacture, collection, transportation and delivery
to Site.

The Contractor will be responsible for ensuring that all procedures are adequately covered and
that the materials fully conform to the Contract requirements. These responsibilities will
include all necessary charges or dues related to insurance, freight, taxes (including customs and
excise duties, surcharges etc.) and all testing and inspections for quality control, including at the
factory sites.

To provide all necessary staff (including civil engineers, supervisors, Technical
KUKL/DNI - 7B
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personnel, administrators, site supervision personnel), vehicles, equipment and workmen
(including all necessary specialists, operators, tradesmen, artisans etc. in addition to semiskilled and unskilled workers) necessary for execution of the Works through to completion.
Where appropriate, the contractor shall provide all suitable facilities and accommodation for
the staff and workmen and shall make provision for all costs related to such provisions and for
medical, re-location, taxes or other expenses. The contractor shall deploy at least one technical
supervisor in each working site/area.
To provide all equipment, machinery, tools etc. and related spares maintenance and
consumables necessary for implementation of the Works.
To provide all site offices, stores, workshops and facilities necessary for use by the Employer,
Engineer and support staff and for the Contractor himself and his support staff.
To undertake all operations necessary to complete the Works. These operations shall include:
excavation, provision, haulage and supplying & installation of sand bedding and backfill
material and disposal of surplus excavated material; temporary transportation of backfill
material from the site to safe location and take It back for backfilling, dewatering wherever
necessary, distribution, laying and jointing of pipes, sectional testing of pipes including supply
of water; Supply and installation of all special pipework, valves etc. and construction of all
related concrete or other activities together with all testing and disinfection of completed
Works. To liaise with other contractors on the site and to ensure harmonious co-operation
with them so that conflicts are avoided and areas of common interest, constructional
interface or potential overlaps are addressed without cost to the Employer or delays in
completion.
To prepare documentary records of the Works in the form of “as-built” drawings and GIS data,
schedules, digital photographs, etc., and to train staff of the Employer in the procedures for
laying pipes, valves and fittings.
To undertake DMA wise real losses assessment of the constructed system, and to assess/
rectify works at no additional costs, as necessary to meet the allowable levels of real losses.
To undertake all necessary to complete the contract works as indicated in the contract
documents.

3.5 ORIENTATION WORKSHOPS
Prior to the start of the pipe laying works in any DMA, the Contractor shall conduct orientation workshops
for personnel of the Employer, Engineer, Contractor, and community representatives.
The orientation workshops shall include an overview of the project objectives (including the DMA
concept), the scope of Work, guidelines and procedures during construction, and water loss measurement,
particularly during the pressure testing.
The Contractor shall develop the detailed training programs and training materials in consultation with
the Employer and the Engineer, hire any necessary external trainers, provide for the training venue and
facilities, provide all the training materials, and provide for snacks and meals for all the participants.
Training materials should be made available in English and Nepali.
Several orientation workshops shall be undertaken, with different programs targeted for different sets of
participants. A minimum of two workshops will be held in each DMA.
The training/resource personnel, workshop program, workshop venue, and training materials shall be
submitted by the Contractor for the approval of the Engineer.
4. COMMISSIONING OF CONSTRUCTED WORKS AND LIMITATION OF WATER
(PHYSICAL) LOSSES
4.1 DMA DEVELOPMENT
Contract implementation is based on DMA development, using a proper network design using computer
hydraulic modelling. The differences in the distribution network nodal pressures are kept as low as possible
in order to maintain uniform distribution. Each DNI zone is further divided into smaller hydraulic servicezones, called service areas, which can be separated and controlled easily to regulate uniform services within
the Contract area.
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4.2 STEP-WISE COMMISSIONING PLAN FOR EACH DMA




Procedures for pressure and leakage testing the segments of pipe network, as indicated in
Technical Specifications Section 5.3.7;
Procedures of full hydraulic pressure testing for 24 hours, disinfection and commissioning of
DMA network, as indicated in Section 4.7;
Identification of all equipment and necessary tools, such as isolating valves, meters, pressure
gauges, etc., in order to achieve a successful commissioning;

The Contractor shall submit to the Engineer, DMA wise commissioning plan at least 28 days before the
start of full hydraulic pressure and disinfection testing. The Commissioning Plan shall be approved by the
Engineer prior to the commencement of the Commissioning Works in each DMA.
The training/resource personnel, workshop program, workshop venue, and training materials shall be
submitted by the Contractor for the approval of the Engineer.
4.3 BLANK
4.4 FUNCTIONAL GUARANTEES
Subject to compliance with the foregoing preconditions, the Contractor guarantees as follows:
 Physical losses:
 real loss of 15% or less of supplied volume, or
 an average of 100 liters per connection per day when the system is pressurized at 10m (average)
should not be exceeded. This parameter shall be adjusted accordingly as a direct proportion of
actual average pressure readings during the water supply period. For example, if the average
pressure for the four (4) week period is 5m, the physical losses limit shall be 50 liters per connection
per day.
 Infrastructure Leakage Index (ILI)
 The Contractor and Engineer will agree on suitable value of ILI for each DMA, once
detailed survey and assessment has been carried out by the Contractor. The Contractor
will be required to assess and achieve the agreed value of ILI for each DMA after commissioning.
As discussed in Section IV, Bidding Forms, Preamble to Bill of Quantities, a part of payment for supply
and installation of pipe, fittings and specials; and, for construction of valve/meter/fire hydrant chambers
and installation of pipe, fittings, and specials, etc., will be made only after meeting these functional
guarantees
4.5 DATA REQUIREMENTS
It is the Contractor’s responsibility to prove compliance to the contractual requirements for demonstrating
the Functional Guarantee and the data to evidence this compliance must be supplied. This may be in any
format deemed appropriate by the Contractor and acceptable to the Engineer. A summary report shall be
submitted with a full print out (from loggers, spreadsheets, databases etc) which shall include but not be
limited to the following:



Indication of methods used and their approval
Conformity or otherwise with expected losses during operations



Analysis of inflows, outflows and consumption within DMA

4.6 QUALITY CONTROL AND AUDIT
Strict quality control during installation of pipes, fittings, valves, meters, consumer service connections,
etc. is the key to achieve targeted functional guarantee. Poor workmanship like installation by untrained
pipe jointers, welders and use of non-standard equipment/materials will lead to repeated work of
installation and testing which are all included in Contractors risk.
Prior to commencement of pipe laying works, the Contractor shall submit to the Engineer, Quality Control
Plan indicating clearly the quality control measures during pipe laying and installation which includes
tyton jointing of DI pipes, fusion jointing of PE pipes, house service connections installation, valves &
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meters installation, compaction of backfill, road restoration, segmental pipe line pressure and leakage
testing. The QAP shall also include procedures for full hydraulic pressure and disinfection testing of DMA,
air exclusion methodology, leakage identification and repair procedures. All QA/QC formats required for
installation, testing, retesting and commissioning shall be included in the QAP. The QAP shall also
include details of model number, year of manufacturer, etc. for all the machines/equipment used which
shall be in good condition and have valid calibration certificates issued by any national accredited
laboratories. Any replacement or deployment of new equipment for pipe laying, jointing and testing shall
be preceded by prior permission from the Engineer on submission of the details or such equipment with
calibration certificates as required.
The Quality Control Plan shall clearly identify and update from time to time with the details of Contractors
personnel responsible for installation and supervision of quality during installation, real losses assessment
works. The real losses assessment works shall be taken up only under the supervision of experienced
Contractors personnel only.
Implementation any work shall be permitted only after approval of Contractor’s Quality Control Plan by
the Engineer and all works of installation and repair shall be carried out in compliance to the approved
Quality Control Plan.
Quality audit shall be undertaken by the Engineer once every 3 months to verify the adherence of
implementation in accordance to the approved Quality Control Plan. If the quality audit, brings
out implementation issues which are notified to the Contractor in writing, the same shall be implemented
and compliance demonstrated within 7 working days. In the event, the Contractor fails to implement the
quality measures even after the Engineer’s notification, all works shall be stopped by the Contractor and
the Contractor shall take immediate action to implement suggested quality measures. All delays associated
arising due to poor quality in execution is attributable to the Contractor which shall be redone at Contractors
cost. All costs towards quality assurance and control are deemed to be included in the Contractors quoted
rates.
4.7 DMA FULL HYDRAULIC PRESSURE AND DISINFECTION TEST FOR 24 HOURS
4.7.1 Prior Requirements:
a) Installation:
Prior to the start of DMA hydraulic pressure test, the Contractor shall have completed segmental pipeline,
including secondary & tertiary pipe lines, pressure and leakage testing as per specifications clause 5.3.7
Sectional Pressure and Leakage Test and has installed all valves, bulk meters, pressure & data loggers at
each pressure test points and magnetic lockable corporation stop at the consumer connection end. The
Contractor shall ensure that all installed bulk meters, valves, pressure gauges and corporation stop are not
leaking and are in working condition. The Contractor shall raise request for testing (RFT) to the Engineer
at least 28 days before the date of testing.
b) Customer Communication Campaign:
The purpose of this is to inform and educate public on the test location, timing, duration and precautions
during the test so that the public do not tap the water during testing as the same is highly chlorinated, harmful
and not to be consumed. Prior to the start of start of pressure testing, the Contractor shall undertake customer
communication campaign giving information on the date/time of testing and also notify the area
TLO/CAPC. The cost towards this campaign shall be included in the quoted price for full hydraulic
pressure and disinfection testing.
c) Testing Arrangements:
The Contractor shall arrange all required testing equipment like blank flanges with gaskets/ fasteners, flange
adaptors, sufficient capacity measuring water tank fitted with suitable water meter and pump, diesel
generator, pressure gauges and loggers etc. The cost of all testing equipment shall be included in the quoted
price for full hydraulic pressure and disinfection testing.
d) Safe Disposal of Water:
The Contractor shall have identified points for safe disposal of water from the network if necessary after
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successful testing and arrange all required pumps and other equipment. The Contractor can plan carefully
to utilize the testing water with additional make up volume in the next segments of pipe networks subject
to geographical feasibility. Shifting of used water in to next segment or safe disposal as necessary shall
start immediately after the successful pressure testing of the DMA and no water used for testing/disinfection
shall be left in the network. The cost of such arrangements shall be included in the quoted price for full
hydraulic and disinfection pressure testing.
e) Testing Formats:
The Contractor shall provide to the Engineer, testing formats which shall include all particulars such as
location of DMA, pipe diameter, class, length, junction numbers, valve types and their locations, pressure
gauges and their locations, flow meter for measuring make up water, bulk meter readings if applicable,
pressure gauge log, location and details leaks noticed, details of leak repair carried out etc for approval.
All costs of stationary and electronic data capture and reports shall be included in the quoted price for DMA
full hydraulic and disinfection pressure testing.
4.7.2 Methodology
The objective full pressure and disinfection testing of a DMA is to keep all networks including tertiary &
secondary pipelines under pressure (at 10m) for 24 hours and disinfection carried on. At the end of the test,
the measured make up water shall be less than the permissible Un-Avoidable Real Losses (UARL) assessed
as per the method agreed between the Engineer and Contractor to establish the ILI value for each DMA.. To achieve
this, all small leaks, holes, weak connections and any joints of fittings which cannot resist the sustainable
pressure, shall be identified and must be repaired and/or replaced without any extra cost. Air in the system
shall be removed during filling of water by operation of corporation stop at the consumer end and
corporation stop closed. This is one of the important tasks of the Contractor.
To attain this, complete pressure and disinfection test shall be required for the whole DMA system.
However, if the Contractor prefers smaller area for testing purpose alone, then the Contractor at its own
cost shall isolate parts of DMA by supply and installing additional valves/ specials for isolation and
undertake pressure testing.
The test shall start after completion of all laying and installations of house connections up to corporation
stop with relevant segmental pressure and leakage tests. The test shall be done in 10m water column
pressure for identification of leaks and simultaneous repair. The works shall be done by the Contractor’s
experienced Engineer. The Contractor shall prepare complete work program comprising of location map,
UARL estimation calculations and time schedule for this test. Prior to start the work, all these shall be
approved by the Engineer. The Contractor shall maintain and provide all the records to the Engineer
including pressure and flow measurement recorded by the data loggers.
If the level of UARL measured at the end of the test (24 hrs) is within the permissible limits determined
as per the functional guarantee provided at Sub-clause 4.4 above, then the DMA is said to be confirming to
the requirements of functional guarantee. The Contractor shall safely dispose of the water in the network.
On the other hand, if the measured level of UARL is exceeding the permissible limits, then the Contractor
shall investigate and undertake all such measures necessary to detect and identify the leaks, determine the
reasons, record details and repair them and repeat pressure and disinfection test at its own cost till the l
level of UARL is brought down to the permissible limits.
4.7.2.1 Supply of Potable Water and Disinfection of Mains
After a section of the mains has been hydraulically tested successfully, and before being commissioned,
the Contractor shall proceed with the disinfection.
The Contractor is fully responsible to provide at its own cost potable water supply for all pipelkine
disinfection operations,
Disinfection of mains shall be carried out in accordance with EN 805. For testing, potable water shall only
be used and permitted disinfection agents added as per this relevant Standards. EN 805 recommends several
disinfectants. The disinfectant may be selected by the Contractor and submitted to the Engineer for
approval together with the method of application. It is recommended to use a hypochlorite solution; the
process for the hypochlorite solution is given hereinafter
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The Contractor shall provide necessary laboratory test certificates to the Engineer demonstrating use of
potable water and the calculation showing the quantity of disinfectant used. The Contractor shall be
responsible for arranging required water for testing and all costs of water required for successful testing shall
be included in the quoted price for full hydraulic pressure and disinfection testing.
All section of primary, secondary or tertiary pipleines ready for disinfection shall first be flushed with clean
water to remove foreign matter.
Then the pipelines shall be disinfected with a chlorine solution at a rate as to obtain 50 mg/l of active
chlorine at the point of introduction. The line shall be blown-off until a residual of 5 mg/l chlorine is
obtained at the point of blow-off.
If a residual of 5 mg/l chlorine is obtained, the blow-off will be closed and the water allowed to remain in
the pipe for a minimum of 24 hours (static method). After this period the water shall be tested for residual
chlorine at the point of blow-off. If no residual chlorine remains, the process shall be repeated until
satisfactory results are obtained.
After completion of the disinfection process the main shall be flushed with 0.5 mg/l chlorinated water until
effluent concentration at the point of blow-off is less than 0.5 mg/l.
4.7.2.2 Personnel
The quoted price for pressure testing shall be inclusive of all the costs towards Contractors personnel,
operators, labour etc., complete as necessary.
4.7.2.3 Reporting
The Contractor shall provide the Engineer with a detailed DMA wise report enclosing all the pressure test
results undertaken, including the leakages reported and repaired during repeat tests, photographs etc. The
cost of reporting shall be included in the quoted price for full hydraulic pressure and disinfection testing.
4.7.2.4 Measurement and Payment
The measurement shall be in DMA wise lump sum basis which shall be paid only once after the Contractor
successfully meets the requirement of Functional Guarantee requirement of permissible level of UnAvoidable Real Losses as required in clause 4.4 above plus disinfection of the entire DMA and shall be
inclusive of all costs of Contractors personnel for planning, supervision and execution, supply of potable
water, cost of disinfectant, testing equipment, transport, fuel, safe disposal of water after successful testing,
reporting etc., complete.
4.8 ENVIRONMENTAL MONITORING AND RESETTLEMENT ISSUES
The Initial Environmental Examination (IEE), Environmental Management Plan (EMP), and Resettlement
Plan (RP) are attached as Appendices A, B, and C. There is no permanent land acquisition involved since
the entire work area falls within the right of way and the existing pipelines. The Contractor’s rate are deemed
to include the costs of temporary land and property acquisitions, compensations for the loss of income due
to road closures, and the implementation of construction works with due regard to the IEE, EMP, and
RP. The implementation of the works and the related construction activities shall be planned by the
Contractor in such a way that there is no significant loss of income of the road side commercial activities.
The Contractor is required to prepare Environmental Mitigation Execution Plan (EMEP) before the start of
the Works, for the approval of the Engineer.
4.9 INTER FACE WITH OTHER CONTRACTS
The Contractor shall be connecting the primary lines in the network to the end of primary lines which is
constructed in other BDS/DNI contracts where end is blank flanged so as to complete the system.
5 PROGRAM OF WORKS
The Contractor will prepare a detailed time schedule (Program of Performance) for all contract components
for the Engineer’s approval.
The general points to be considered when preparing the time schedule are as follows;
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The Contractor shall only be engaged with the physical works (Supply and installation of pipe, fittings,
and specials, and construction of chambers) as per time schedule. Access permits must be given by the
Employer before the Contractor can start any implementation works in any DMA.




















Verification survey and preparation of working drawings (DMA/Sub DMA wise)
Allowance for vendor &QAP submission/approval
Allowance for Pre-shipment TPI
Procurement of materials
Allowance for obtaining road cutting permission for trial pits and actual start of DMA
construction
Allowance for traffic diversion and road closure program
Transports
Supply and Installation of pipes/fittings/valves/meters
Construction of thrust blocks
Segmental pressure and leakage testing
Temporary Restoration of excavated trenches
Working during the nights
Full hydraulic pressure and disinfection testing of DMA
DMA wise real losses assessment
Sectional handing over of each DMA after issuing of Operational Acceptance Certificate
Defects liability period
As built drawings and GIS data base/platform.
Indicate nonworking duration of affected activities due to the nonworking period/ban by the
authorities to allow road cutting and other major festivals. Further a duration of 15 days in
one year should be allocated as non working period/duration due to various strike.
Training KUKL staff
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SECTION 5C : TECHNICAL SPECIFICATIONS

1. GENERAL
These Technical Specifications cover principles, responsibilities, and requirements for items that will
be applicable to all works pertinent to Contract No. DNI/01/07B for laying of Distribution Network
Improvement Works. These specifications shall be read in conjunction with the Conditions of Contract,
The Agreement, the Bills of Quantities (BOQ) and the Drawings.
The specification provided cover the Works under the Contract, If the Contractor requires additional
specifications for more explicit description of the Works or to supplement the existing specifications, or
any other specifications to complete the Works, the Contractor shall submit such additional or
supplementary specifications for the approval by the Engineer. All costs incurred for the additional
specifications under the clause are deemed to be included in other unit rates quoted in the Bill of
Quantities.
2 ITEM OF GENERAL APPLICATION
2.2 FACILITIES FOR THE ENGINEER
2.2.1 Engineer's Site Office
The Contractor shall provide, furnish, equip and maintain, for the entire construction period, each site
offices for the sole use of the Engineer’s site staff. The location of the office shall be approved by the
Engineer. Basic construction details and dimensions shall generally conform to local building standard
or as approved by the Engineer. The site office may be mobile, semi-mobile or hired permanent building
forming a single block.
Each site offices shall have an internal area of at least 60 m2, a ceiling height of at least 2.5 m and shall
have at least, 2 office rooms (each having not less than 13 m2), a conference room (not less than 16 m2),
a kitchen and a toilet. The layout of the site office and the sizes of the individual rooms shall be agreed
upon between the Engineer and the Contractor. The Contractor shall submit proposals for the site office
within 14 days of the issue of the Notice to Commence or whenever requested by the Engineer.
Each office room in these site offices shall be weatherproof, shall have a floor that is at least 200 mm above
the ground, and shall be provided with a ceiling and a lining to the walls, or equivalent insulation, with
an acceptable type of door with a secure lock, and two opening windows of glazed area at least 6 m2.
Each office room shall be well ventilated and shall be so insulated as to provide comfortable working
conditions. The window frames shall be close fitting and protected by fly screens. Sun blinds shall be
provided. A continuous supply of cold water under adequate pressure shall be maintained, either from the
public supply or from another source of equivalent standard and shall have drinking water quality. If
water has to be provided by tankers to the site office, 2 (two) storage tanks (1 ground tank of at least 3
m3 and 1 roof tank of 1 m3 capacity including booster pump) shall be provided and connected to the
piping of the site office. A suitable drainage system with septic tank or otherwise shall be provided. Each
site office shall be provided with electric fans, heating facilities and fluorescent lighting and shall have
at least 3 no. 13 Amp power sockets in each room of these offices. The contractor shall provide and
maintain a standby generator or power backup system of adequate capacity, in addition to the public
power supply. Each site office shall have a telephone connected to the public system. Each site office
shall have broadband internet connection. The telephone and internet shall be available for use by the
Engineer at all times. The site offices shall be fully furnished to the satisfaction and approval by the
Engineer including curtains and door mats. The following set of new furniture/appliances shall be
provided in each site offices:
a. 3 nos. tables or desks with lockable drawer
b. 3 nos. chairs with arm
c. 1 nos. conference table with chairs for eight persons.
d. 2 nos. steel cabinet with drawers for storage of large size drawings.
e. 3 nos. pin boards each 3m2
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f. 1 nos. sink unit, stainless steel, with adjacent kitchen bench unit g. 1 nos. water filter, 5 ltr.
h. 1 nos. electric hot plate or gas burner
i. Kitchen ware, cutlery, etc. for 8 persons
j. 3 nos. portable dry-powder fire extinguisher
k. 1 set of First-aid-kit
l. 1 number of maximum-minimum thermometers
2.2.2 Office Equipment to the Engineer
The Contractor shall provide the following set of new equipment for the each site office of the Engineer:
a) 1 Nos. Desktop Computer, and 3 Notebook Computer, with the following specifications (At lest with
following details or higher version - advance version will be acceptable):


Core- i7 processor (4.0 GhZ)



8GB RAM



NVIDIA Graphics



1 TB HD



DVD writer



Licensed Windows 7 Professional OS or higher version



Licensed MS Office 2013 or higher version



Latest Anti-virus software, valid for 3 years



Latest AUTOCAD software (for one unit only)



Latest MS Project software (for one unit only)



14” Monitor for Notebook Computer and 18” Monitor for the Desktop Computers (or higher version)



750 VA Uninterrupted Power Supply (UPS)
b)1 Nos. A3 Laser Jet Printer, automatic paper feeder with paper tray, and minimum 30 ppm
c) 3 Nos. Digital Camera, minimum 12 MP, minimum 12X optical zoom, 16GB SD
d) 5 Nos., 32 GB USB Data Stick

2.2.3 Office Stationery to the Engineer
The Contractor shall provide the following consumable items in each site office during the duration of
the contract:
a) Supply of field and level books
b) Supply of items as paints, concrete and wooden and steel pegs
c) Supply of hammer, axes, nails
d) Supply of millimeter papers, pencils, erasers, note pads
e) Supply of photocopying paper A4 and toners
f) Supply of dot pens, sign pens, marker pens, cellotapes, glues and gums
g) Supply of stapler machines and pins, paper clips, punching machines
h) Supply of index files, ring files, and cardboard files
i) DVDs for data storage
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j) Any other office supplies requested by the Engineer
k) Supply of purified mineral water
Each office building shall be ready for occupying and all the equipment provided within 14 days after
the Engineer’s approval.
Each site office and equipment shall become the property of the Contractor upon completion of the Contract
and shall be removed from the Site.
The Contractor shall supply and erect, at approved locations, name boards in Nepali and English approved
by the Engineer, giving a description of the Project as well as names and titles of the Employer, Engineer
and Contractor as ordered or as shown on the Drawings. The Contractor shall keep the name boards in
good repair for the duration of the Contract and shall remove them on completion of the Contract.
2.2.4 Survey Equipment and Field Assistance
The Contractor shall make available all the survey equipment as required by the Engineer for the
verification of the line and level. In addition to the equipment the Contractor shall supply to the Engineer
suitably educated and trained surveyors/ assistants and labourers for use on and about the Site in
sufficient numbers and at all reasonable times.
2.2.5 Vehicles for the Engineer
The Contractor shall lease, maintain and make available to the Engineer, vehicles (two-wheeler
motorbikes and double- cab pickup). The numbers and months required for the vehicles shall be as per
the BOQ. Unless and otherwise mentioned in BOQ, the motorbikes and pickup vehicles shall conform to
the following:
Two-wheeler motorbikes
Criteria

Specifications/Requirements

Engine

At least 2019 AD model or new 4-stroke, air-cooled, single
cylinder, displacement: 125 cc (approximate), max. net power (70008000 rpm),

Suspension

4-speed
constant
mesh adjustable spring loaded hydraulic shock
Telescopic
fork (front),
absorbers

Dimension

(rear)
Ground clearance: minimum 165mm; wheelbase: 1265 to 1320mm

Starting

Self/electric and kick start

Brakes

Disc type or mechanically expanding drum type (front);
mechanically expanding drum type (rear)

Fuel tank capacity

Minimum 7.5 liters with minimum of 1.2 liters capacity
(approximately) in reserve

Pick-up Vehicles 4x4
Criteria

Specifications/Requirements

Engine

At least 2019 AD model or new turbo diesel with intercooler, 4
cylinder in- line, common rail piston displacement, 2200 cc minimum;
min 270Nm of torque, fuel type: diesel;
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Transmission

5 speed manual shifted five forward and one reverse; change over
system from 2WD to 4WD (part time 4WD)

Chassis/Suspension

Front: double wishbone type with coil springs/torsion bar, gas-filled
shock absorbers and stabilizer bar. Rear: leaf spring type rigid axle with
gas filled shock absorbers 265/65 R17 Tires/Alloy Wheels

Steering

Power-assisted rack and pinion

Brakes

Front: ventilated discs. Rear: drums

The Contractor shall provide drivers for the pickup vehicles. For both pickup and motorbikes, the
Contractor shall provide comprehensive insurance, fuel and oils, and regular maintenance, etc.
2.2.6 Construction Safety/Safeguard/Traffic Control Equipment
2.2.6.1 Safety Equipment for Engineer
The Contractor shall provide the Engineer with the safety equipment set listed below in each site office.
The Contractor shall replace each item after it wears out and becomes unsuitable for use.
Safety helmets, 20 nos. Garden Umbrellas to be used at site, 5 nos. Rain coat 10 nos. Rubber boot, 10
pairs Safety boots and gloves, 20 pairs Gas detector lamps with lead acetate papers, 5 Sets. Gas masks
with torch, 10 nos. Flashlights 5 nos.
2.2.6.2 Safety, Environment and Social safeguard (SESS)
In order to guarantee public safety from and around the work and to improve the general vehicular
traffic condition, the Contractor shall provide at cost all labour, and materials, and construct/install and
maintain site safety, hard barricading, hoarding boards, temporary day/night traffic diversions
throughout the construction activities, to the directive and approval of the Engineer. Contractor to
recognized that there is a particular responsibility placed upon the Contractor to take special precautions
for public safety and to minimize the scale and extent of disruption to public and commercial life. Plans
for traffic diversion shall always be submitted to the Engineer and to the traffic police for their prior
approval.
The Contractor shall deploy a full time Safety Officer at the site form the commencement of the work.
The Safety Officer shall have the qualification and the authority to issue instructions to the Contractor's
personnel regarding protection measures to prevent accidents. The Safety Officer shall be assisted by an
experienced safety in-charge/assistant for each SESS working team. Moreover the Contractor must deploy
separate independent SESS team(s) of workers managed by the Safety Officer to install & remove the
safeguard /traffic items installed during the execution of the work for all working SESS team. The
Contractor to demonstrate that adequate SESS working team are mobilized comparable to the
installation working teams.
The Contractor shall provide the public with adequate information on all risks with respect to the
construction works. If the general public sustains any kind of bodily injury or death, the Contractor shall
be responsible for providing all necessary medical care and compensation.
During construction the Contractor shall erect, maintain and subsequently remove sufficient barricades,
hoarding boards, guards, lighting, sheeting, shoring, temporary sidewalks and bridges, danger signals as
well as temporary covering of potential accident areas.
The Contractor shall be responsible for ensuring that all persons working in the vicinity of power lines
are aware of the relatively large distance that high voltage electricity can "short" to earth when cranes or
other large masses of steel are in the vicinity of power lines. Where work is to be carried out in the
proximity of buildings, bridges, tanks or other structures, the Contractor shall take all necessary
precautions, including shoring and strutting, where necessary, to ensure the safety of the structures that
are at risk.
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The Contractor shall be responsible for all damages or injury which may be caused on any property by
trespass by the Contractor's or his Sub-Contractor's employees in the course of their employment, whether
the said trespass was committed with or without the consent or knowledge of the Contractor.
The Contractor shall ensure that the works are carried out in a safe manner, according to internationally
accepted guidelines on safe working procedures and to the satisfaction of the Engineer.
The Contractor shall ensure that all personnel inclusive of workers on site are supplied with the necessary
protective clothing such as safety helmets, goggles, face masks, ear muffs, gloves, boots, depending on
the operations being performed.
Working in existing manholes etc., checks shall be carried out before entry to ensure that the atmosphere
is fit for respiration and no smoking naked lights or flames are to be permitted in any sewer, manhole
or chambers or in their vicinity when these are open.
In addition to the listed equipment in clause 2.2.6 item of general application of the specification, the
following equipment which shall be made available shall include but not limited to:
Lifting harness with ropes
Hand-lamps with spare batteries
First aid kit.
Protective head gear.
Rubber Gloves.
Breathing apparatus.
Throughout the period of the Contract, the Contractor shall provide safety helmets and high reflectivity
jackets to all Consultant’s staff and visitors. Barriers must be provided to all excavations for the safety
of the public and flagmen must be used for all items of plant for the safety of the operatives, supervision
staff and members of the public.
The Contractor shall strictly comply with the Safety, Environment and Social Safeguard (SESS)
Checklist appended in Annex -1. Failure to comply with the SESS checklist and attain minimum score
of 75%, will result in the suspension of all works under the contract. To resume the work, the Contractor
will need to demonstrate that compliance can be attained to the satisfaction of the Engineer.
2.2.6.3 Traffic Management
1. The Contractor shall develop a detailed traffic management Plan for the work under the contract. The
purpose is to develop a Traffic Management plan to cope with traffic as a result of construction activity
by identifying strategies for traffic management on the roads and neighborhood impacted by the
construction activities. The Contractor is responsible for attaining traffic diversion and traffic
management plan from concern authority. The Contractor shall implement the Traffic Management Plan
throughout the whole period of the Contract.
2. Principles for traffic management : The basis for the Plan shall into consideration four
principles:
a. to minimize the inconvenience for road users and the interruption to surface traffic through the area
impacted by the construction activities;
b. to ensure the safety of road users in the impacted area;
c. to facilitate access to the construction site, and to maintain reasonable construction progress. d. to
ensure traffic safety at each construction site.
3. Integrated Traffic Management Plan
The Contractor shall prepare an integrated plan showing the arrangement to be made for accommodating
road and pedestrian traffic, at individual construction site and continuously along the alignment, to
smooth traffic operations and for the safety of both construction workers and road users.
The Plan shall consider different measures such as:
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a. proper phasing and timing of traffic signals;
b. modifications to intersection geometry, c. changes in lane usage;
d. parking prohibitions;
e. re-location of bus stops;
f. reduction with of footpaths and median;
g. right-turn prohibition;
h. work site access management;
i. minimizing the duration of any road closure;
j. reversible lane operations;
k. modification of roadway alignment affected by the construction, which shall be in conformance with
the requirements and regulations defined by the relevant authorities; and
l. Other traffic Employer's engineering measures as may be applicable.
4. Mitigation of Traffic Disturbances
The Contractor shall manage the vehicular and pedestrian right of way during the period of construction.
The Contractor shall take account of the need to maintain essential traffic requirements, as these may
influence the construction process.
The Contractor shall include local traffic diversion routes and assess traffic impacts caused by the
construction in the affected areas. Signage layout shall be including to ensure that adequate will be provided
for traffic diversions.
The Contractor shall mobilize separate independent team(s) for the traffic management at the site during
entire execution of the works.
Where it becomes necessary to close a road or intersection, or supplementary lanes are required to satisfy
the traffic demands, traffic diversion schemes to adjacent roadways shall be development with
quantitative justifications, The Contractor shall co-ordinate with all relevant authorities.
Others considerations include:
a. The minimum lane widths for fast traffic and mixed traffic shall follow the regulations of the different
authorities;
b. any road or intersection that have no alternative access shall not be fully closed for construction;
c. Emergency access to all properties shall be maintained at all times;
d. Access to business premises and property shall be maintained to the extent that normal activities are
not seriously disrupted;
e. Minimum footpath width shall be 1.5 m, unless otherwise indicated. The footpath shall be separated
from vehicle traffic and not necessarily immediately adjacent to vehicle traffic;
f. where existing footbridges and underpasses are demolished or closed, provision shall be made for
pedestrian crossing to minimize the conflicts between a traffic lanes;
g. Construction traffic shall be separated from other traffic wherever possible;
h. Any traffic related facilities (bus stop, parking, etc) which are affected by the construction works shall
be maintained or relocated to appropriate locations;
i. Motorists, pedestrians, workmen, plant and equipment shall be protected from accident at all times; j.
Roadway design, traffic management schemes, and Supply &installation of traffic control devices shall
be in conformance with the requirements and regulations defined by the relevant authorities;and
k. Where applicable, utility diversions shall be incorporated in the traffic management plan.
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5. Approval for temporary Traffic Arrangements and Control
The Contractor shall make all arrangements with and obtain the necessary approval from the transport
authorities and the Traffic Police Department for temporary traffic arrangements and control on public
roads. In the event that the Contractor, having used its best endeavors, fails to secure the necessary
approval from the transport authorities and the Traffic Police Department for temporary traffic
arrangements and control on public roads, then the Employer will use its best endeavors to assist the
Contractor to secure such approval but without responsibility on the part of the Employer to do so.
6. Temporary Traffic Arrangements and Control
a. Temporary traffic diversions and pedestrian routes shall be surfaced and shall be provided where
work on roads or footpaths obstruct the existing vehicular or pedestrian access. The relevant work shall
not be commenced until the approved temporary traffic arrangements and control have been
implemented.
b. Temporary traffic arrangements and control for work on public roads and footpaths shall comply with
the requirements of the Traffic Police. Copies of documents containing such requirements shall be kept
on the Site at all times.
c. Temporary traffic signs, including road marking, posts, backing plates and faces, shall comply with
the requirements of the Traffic Police and should be in accordance with the requirements of Ministry of
Surface Transport. All overhead traffic management signs that are fixed to bridges and gantries shall be
illuminated at night. Pedestrian routes shall be illuminated at night to a lighting level of not less than 50
lux.
d. Adequate number of traffic marshals shall be deployed for smooth regulation of traffic.
e. Temporary traffic arrangements and control shall be inspected and maintained regularly, both by day
and night. Lights and signs shall be kept clean and legible. Equipment which are damaged, dirty,
incorrectly positioned or not in working order shall be repaired or replaced promptly.
7. Particulars of Temporary Traffic Arrangements and Control
The following particulars of the proposed temporary traffic arrangements and control on public roads
shall be submitted to the Engineer for consent at least 28 days before the traffic arrangements and control
are implemented:
a. Details of traffic diversions and pedestrian routes;
b. Details of lighting, signage, guarding and traffic control arrangements and equipment;
c. Any conditions or restrictions imposed by Traffic Police or any other relevant authorities, including
copies of applications, correspondence and approval.
d. Where concrete barriers are used to separate flows of traffic, the barriers shall be in a continuous
unbroken line. No gaps shall be left between any sections of the barrier.
e. Site perimeter fencing and barriers along the roadway, shall have flashing amber lights positioned on
the top of them every 50 meters apart and at every change in location. Directly below the flashing light
shall be fixed, in the vertical position, a white fluorescent light with a waterproof cover.
8 Use of Roads and Footpaths
a. Public roads footpaths on the Site in which the work is not being carried out shall be maintained in a
clean and passable condition.
b. Measures shall be taken to prevent the excavated materials, site or debris from entering gullies on roads
and footpath; entry of water to the gullies shall not be obstructed.
c. Surfaced roads on the Site and leading to the Site shall be not used by tracked vehicles unless protection
against damage is provided.
d. Contractor's Equipment and other vehicles leaving the Site shall be loaded in such a manner that the
excavated material, mud or debris will not be deposited on roads. All such loads shall be covered or
protected to prevent dust being emitted. The wheels of all vehicles shall be washed when necessary before
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leaving the Site to avoid the deposition of mud and debris on the roads.
2.2.7 Temporary Wayleaves and Access
The Contractor shall be responsible for obtaining temporary wayleaves.
The cost of obtaining wayleaves, including crop compensation, for temporary working areas, additional
working easement and for any additional areas, required by the Contractor in connection with the Works
as well as for the access to all of these shall be borne by the Contractor himself. The Contractor shall
arrange for the serving of any Statutory Notices in connection with any temporary working area and shall
give to the occupier of each such area 14 days notice of his intention to enter and shall ensure that his
methods of working cause the minimum of disturbance to the land and to its owners and occupiers.
The Contractor shall at all times provide proper facilities for access and inspection of the Works by the
Engineer, his assistants, inspectors, agents and representatives of public agencies having jurisdiction.
The extent of each temporary working area and the period of time for its occupation shall be such as the
Engineer considers necessary having regard to the Contractor's reasonable requirements which shall be
submitted together with the Work Program to the Engineer.
The Contractor shall reinstate any temporary working areas to the condition prevailing prior to his initial
entry as soon as possible after the work in those areas has been completed so as to keep the period of
occupation to a minimum. The Contractor shall in any event restore the areas to a tidy and workmanlike
condition. Boundary walls, fences and other structures that have been damaged, removed or otherwise
interfered with by the Contractor shall be restored to a condition at least equivalent to their original
condition.
2.2.8 Working at Night
As some of the stretches of road are so busy and narrow for the existing traffic load, working on these
stretches during day time is very difficult and inefficient. It is essential to work during night (Night Shift)
time in order to make function traffic management plan efficiently.
The Contractor shall get prior approval from the Engineer before starting the work during nights. No
extra payment will be made for doing the work in the nights.
2.2.9 Access to Adjoining Property
If the Contractor's work will cause unavoidable interference with access to adjoining property, the
Contractor shall first give 7 days’ notice to the occupier of such property and shall provide temporary
means of access for vehicles, animals and pedestrians.
Convenient access to driveways, houses and buildings adjoining the work shall be maintained and
temporary approaches to intersecting streets and alleys shall be provided and kept in good condition by the
Contractor.
As soon as a section of surfacing, pavement, or a structure has been completed, it shall be opened for use
by traffic at the request of the Engineer.
The Contractor shall not prevent the free access to public water valves, water hydrants, or utility valves
2.2.10 Trial Pits
The contractor has to dig trial trenches in the Project Roads at designated locations in order to exactly
locate the underground utilities. The trench needs to be as narrow as can be; however the depth should be
to the soffit of the new pipe to be installed as part of the contract works. The number of location of trenches
shall be decided in consultation with the Engineer.
2.2.11 Permanent Right-of-Way
The Employer will make all statutory arrangements necessary for obtaining the final possession of the
Site and the permanent right-of-way in the shortest possible time.
2.2.12 Measurement and Payment
Unless otherwise mentioned in BOQ, no separate measurements and/or payment shall be made for all
materials and works required under this Clause 2.2. All the cost associated with this Clause is deemed
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to be included in the item rates of the Bill of Quantities.
2.3 PROVISION AND MAINTENANCE OF SITE INSTALLATIONS
2.3.1 Labor Camp for Contractor's Staff
The Contractor shall provide adequate temporary accommodation with all necessary amenities and
facilities for his staff and labour at his own cost. The location and type of accommodation whether prefabricated or in-situ buildings or rental is the Contractor’s choice.
During the whole period of existence, from setting up through operation to final removal upon
completion of the Works, the Contractor shall be fully responsible for constantly carrying out all
measures necessary for safeguarding the natural environment affected by his camp or camps.
He shall cause the least possible interference with existing amenities, whether man-made or natural. No
trees shall be felled except as authorized by the Engineer
Latrine and ablution facilities and first-aid services shall be provided in sufficient type and numbers to
the satisfaction of the Engineer and shall be maintained in a clean and sanitary condition at all times.
On completion of the Works or as soon as the facilities provided by the Contractor are no longer required,
the Contractor shall remove such facilities and clear away all surface indications of their presence. Each
camp area shall be reinstated to the satisfaction of the Engineer.
2.3.2 Contractor's Offices, Stores and Services
The Contractor shall provide at his own cost, erect, construct, maintain, and subsequently remove proper
offices, stores, workshops, laboratories, storage, and parking areas for his own use. Such facilities shall
be
Sufficiently sized and equipped to enable him to manage his operations and those of his Sub-contractors
in a professional manner and to enable him to carry out all his obligations under the Contract.
Sheds for storage of materials that may deteriorate or corrode if exposed to the weather shall be
weatherproof, adequately ventilated and provided with raised floors. No material or equipment shall be
placed directly on the ground.
Within his offices, a meeting room shall be available for site meetings with the Engineer and the
Employer. These Contractor's facilities shall be subject to the same stipulations regarding sitting,
interference with amenities and environmental protection as the Contractor's camp.
2.3.3 Preparation of the temporary Stockyard in the Site of Sub-project
The preparation of the stockyard for pipes valves and fittings shall include:
a) Clearance of the Site
b) Construction of side drains around the stockyards to avoid water logging
c) Construction of access tracks
d) Covering of construction material
e) Erection of a security fence
f) Construction of a guard house / store keepers office
2.3.4 Contractor's Construction Equipment
When working in built-up areas, the Contractor shall provide and use suitable and effective silencing
devices for pneumatic tools and other Equipment that would otherwise cause a noise level exceeding 85
dB (A) during drilling, excavation and other work. Alternatively, he shall, by means of barriers,
effectively isolate the source of any such noise in order to comply with above requirement.
2.3.5 Water Supply
The Contractor shall make his own arrangements for the supply of water for his camp, office and other
temporary buildings as well as for the execution of the Works.
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Temporary water connection may be arranged with nearby local system if any exist, at established rates.
When using other sources of water such as stone spouts, etc. the Contractor shall have due regard to and
coordinate with other users, particularly with the local communities.
Water for drinking purposes shall be of drinking water quality, and shall be tested for proper disinfection.
2.3.6 Sanitation
The Contractor shall maintain the Site and all working areas in a hygienic condition. In all matters of
health and sanitation he shall comply with the requirements of the local Health or other competent
authority.
2.3.7 Sewage and Waste Disposal
The Contractor shall make provision for the discharge or disposal of from his camp, offices, and the Works
of all wastewater as well as of all liquid and solid waste products however arising. The methods of disposal
shall be to the satisfaction of the Engineer and of any authority or person having an interest in any land
or watercourse over or in which water and waste products may be so discharged, and shall not in any
manner be disposed of untreated to the environment.
2.3.8 Energy Supply
The Contractor shall install, operate, maintain and subsequently remove temporary supplies of electricity
for power, heating, cooling, lighting and ventilation of all camps, offices, stores, laboratories and other
temporary buildings used by the Contractor in addition to all electricity requirements in connection with
the construction, testing and Defects Correction of the Works.
The Contractor shall ensure that all proposed electrical installations comply with the requirements of the
Nepal Electricity Authority and shall be responsible for and shall bear all costs associated with obtaining
the written approval of that authority for such installations and their operation.
Prior to placing orders for transformers, conductors, cables and associated equipment, the Contractor
shall ensure by enquiry with the Nepal Electricity Authority that his proposed equipment is suitable for
use with the existing or proposed medium/high tension electricity supply lines.
2.3.9 Pollution
The Contractor shall take all reasonable measures to minimize any dust nuisance, sound pollution, pollution
of streams and inconvenience to or interference with the public (or others) as a result of the execution
of the Works.
2.3.10 Supply of Fuel, Lubricants, etc.
The Contractor shall be responsible for arranging and ensuring that adequate supplies of petrol, diesel oil,
motor oil, kerosene, lubricants and other petroleum products are available at all times to meet his
requirements for the purpose of or in connection with the Contract; the Contractor's particular attention
is drawn to this requirements as from time to time shortages and interruptions in the supply of fuel oils,
etc., may occur.
The Contractor is required to store fuel to cover a minimum of 28 days of its requirements. It should
provide additional stored fuel if supply conditions require so.
The Contractor is not allowed to purchase and use firewood.
With regard to the transportation, storage and handling of all his fuel requirements, including all
electrical connections, he must strictly comply with all relevant safety codes and regulations.
Particular care is to be taken to avoid pollution due to spillage of fuel and oils. They shall be stored
within a bounded area, all equipment drive by diesel or petrol engines shall be installed on a drip tray,
waste oils shall be disposed of in a proper manner.
2.3.11 Temporary Telephone and Internet Connections
The Contractor shall arrange at his own cost for temporary telephone and internet connections to his offices
and other installations.
He shall be responsible for all installations, connection and disconnection charges for his and his
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Representative's offices.
2.3.12 First Aid
The Contractor shall make his own arrangements for treatment of casualties on the Site. First-aid kits
or units shall be provided. The Contractor shall be responsible for the construction of such first-aid units
and their management and operation and rapid removal by ambulance of injured or sick employees to
nearby hospitals. The first-aid service shall cover the Contractor's own personnel as well as that of the
Employer, the Engineer, and all Sub-Contractors while working on the Site.
2.3.13 Fire Protection
No naked fire shall be used by the Contractor on or about the Site without the permission of the Engineer
in writing. If in the Engineer's opinion the use of naked fire may cause a fire hazard, the Contractor shall
at no extra cost to the Employer take such additional precautions and provide such additional firefighting equipment as the Engineer considers necessary.
The term "naked fire" shall be deemed to include electric arcs and oxyacetylene or other flames used in
welding or cutting metals.
Compliance with the requirements of the Engineer shall not relieve the Contractor of any of his
obligations under the Contract.
2.3.14 Contractor's Canteen
The Contractor shall provide adequate healthy eating facilities for his employees and workmen.
2.3.15 Testing Facilities, Laboratory
The Contractor shall use an approved material testing laboratory for testing required by these specifications
at his cost. The Contractor shall also have to arrange and maintain their own on-site laboratory staffed
by qualified personnel for regular tests. The Contractor shall have basic equipment in the on-site
laboratory such as density testing set, concrete cube testing set, bitumen spray test set, sieve analysis set,
etc.
The name and qualifications of independent testing laboratories shall be submitted to Engineer for approval
no less than 28 days prior to the date the laboratories are to be used. Once approved, dismissal and
replacement of the approved independent testing laboratory shall require written authorization by the
Engineer.
The Contractor shall be responsible for the sampling, curing, and transport to the laboratories of all materials
for testing, and all testing costs including laboratory fees, and/or all costs in running the on-site laboratory,
i.e., chemicals, reagents, and other test consumables, staff, and utilities.
2.3.16 Protection of Overhead and Underground Services
The Contractor will be held responsible for any damage to known services (i.e. overhead services that are
visible within the Site and underground services shown on the drawings) and he shall take all necessary
measures to protect them. All work or protective measures shall be subject to approval of the Engineer.
In the event of a service being damaged he shall inform the Engineer and the authority concerned, the
Contractor shall not repair any such service unless instructed to do so.
Where no underground services are shown on the drawings or scheduled but the possibility of their
presence can reasonably be inferred, the Contractor shall, in collaboration with the Engineer, ascertain
whether any such services exist within the relevant section of the Site. The Contractor shall complete such
an investigation well in advance of the start of construction work in the said section and he shall submit
a report in good time to enable the Engineer to make whatever arrangements are necessary for the
protection, removal or diversion of the services before any construction activities commences.
As soon as any underground service not shown on the drawings is discovered, it shall be deemed to be a
known service and the Contractor will be held responsible for any subsequent damage to it. If such a service
is damaged during the course of its discovery, the cost of making good such damage will be met by the
Employer unless he establishes that the Contractor did not exercise reasonable diligence and that the
damage was avoidable.
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Where the authority concerned elects to carry out on its own account any alterations or protective measures,
the Contractor shall co-operate with and allow such authority reasonable access and sufficient space and
time to carry out the required work.
2.3.17 Signboards
Signboards of approved sizes shall be placed at each of the project office and at both end of each section
of the Contract, in English and Nepali, at least following information should be mentioned in each
signboard:
i. the name of the Project and section no.
ii. the names and addresses of the Employer, the Contractor and the Consultant with contact number.
iii. the name and short description of the Project
iv. the amount of the Contract Price
v. the starting and completion dates
They shall be of durable construction capable of withstanding the effects of the climate until the end of
the Defects Liability Period.
The Contractor shall keep the signboards in good repair for the duration of the contract and shall remove
them on completion of the Contract.
Besides these signboards the Contractor shall not, except with the written authority of the Engineer, exhibit
or permit to be exhibited on the Site any other form of advertisement.
2.3.18 Site Roads, Loading and Turning Areas
The Contractor shall provide and maintain such access to the various sections of the Works as he requires
for the proper execution of the work. Existing roads and bridges shall be upgraded for the construction
transport purposes and site roads, loading and turning areas shall be so arranged as to minimize
inconvenience to adjoining landowners or occupants and to the general public. The site roads shall be
of gravel or equivalent material providing a hard surface for vehicles. Temporary roads, loading and
turning areas shall be removed when they are no longer required and the location reinstated to the
satisfaction of the Engineer, and damage to existing roads or bridges shall be repaired and reinstated to
the satisfaction of the Engineer.
2.3.19 Site Drainage
The Contractor is responsible for all access roads to all sites and shall keep each Section of the Works well
drained until the Engineer certifies that it is substantially complete and shall ensure that, so far as is
practicable, all work is carried out in the dry. Site areas shall be kept well drained and free from standing
water except where this is impracticable having regard to methods of Temporary Works properly adopted
by the Contractor.
The Contractor shall provide, operate and maintain in sufficient quantity such pumping equipment, well
points, pipes and other equipment as may be necessary to minimize damage, inconvenience and
interference and shall construct, operate and maintain all temporary coffer-dams, sumps, ditches, drains
and other temporary works as may be necessary to remove water from the Site while construction is in
progress. Such Temporary Works and construction equipment shall not be removed without the approval
of the Engineer.
Notwithstanding any approval by the Engineer of the Contractor's arrangements for the removal of water,
the Contractor shall be responsible for the sufficiency thereof and for keeping the Works safe at all times
and for making good at his own expense any damage to the Works.
The Contractor shall be responsible to keep the Site clear of water at whatever pump rate is found
necessary.
The Contractor’s site drainage facilities shall not cause pollution in any local watercourses, he shall be
responsible for any legal action resulting from pollution events.
2.3.20 Cleaning-up of Site
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Before application is made for the Employer to accept any substantially completed Section of the Works,
all items shall be complete, ready to operate and in a clean condition. All trash, debris, unused building
materials and temporary facilities shall have been removed from the Site. Tools and construction
equipment not needed during the subsequent Defects Liability Period for repair and adjustment shall not
remain on the Site. The temporary walkways, parking areas and roadways shall be completely swept and
broomed.
2.3.21 Measurement and Payment
Unless otherwise mentioned in BOQ, no separate measurements and/or payment shall be made for all
materials and works required under this Clause 2.3. All the cost associated with this Clause is deemed
to be included in the item rates of the Bill of Quantities.
2.4 PROVISION OF TEMPORARY FACILITIES
2.4.1 Temporary Diversions of Utilities
If in the opinion of the Contractor it is necessary to make temporary diversions of services in connection
with the Works, the Contractor shall arrange with the relevant authority for the construction of diversions.
The Contractor may at his own cost and subject to the approval of the authority concerned, make such
temporary diversions as may facilitate the carrying out of the Works. These temporary diversions shall
be reinstated to the full satisfaction of the Engineer and the relevant authority on completion of the Works.
2.4.2 Provision of Temporary Services
When the execution of the Works requires the temporary disconnection of existing public utilities, the
Contractor shall provide the affected users with temporary services in at least the same standard as the
original services.
For water supply he may install temporary lines or arrange for regular supply by tankers. The amount
of water to be provided for the interruption period for a specific area shall be assessed by the Contractor.
The Contractor shall submit to the Engineer, for its approval, the recommended volume of water to be
provided.
When forced to disconnect existing sewers the Contractor shall install temporary pipes of adequate size
to carry off sewage from any private sewer facilities cut off by construction work. Connections to
temporary pipes shall be made immediately by the Contractor upon cutting off the existing facility. No
sewage shall be allowed to flow from any severed facility upon the ground surface or into the trench
excavation. Pipes used in temporary sewers may be plastic or approved flexible material.
When the Contractor is forced to disconnect power or telephone connections the relevant authority shall
provided temporary connections at the Contractors expense.
Upon completion of work the Contractor shall replace all severed connections, with the assistance of
the concerned authority where necessary, and restore to operating order the existing facilities.
No valve or other controls in public service facilities shall be operated by the Contractor without approval
of the Engineer and the relevant authorities. All users affected by such operation shall be notified by the
Contractor at least one hour before the operation and advised of the probable time when service will be
restored.
2.4.3 Protection of Adjoining Property
2.4.3.1 Land
The Contractor shall control the movement of his crews and equipment on the working easement including
access routes approved by the Engineer so as to minimize damage to crops and property and shall
endeavor to avoid marring the lands. Ruts and scars shall be obliterated and damage to land shall be
corrected and the land shall be restored as closely as possible to its original conditions before final takingover of the Works.
The Contractor shall be responsible directly to the tenant / land owner for any excessive or avoidable
damage to crops or lands resulting from his operations whether on lands adjacent to right-of-way or on
approved access road and deductions will be made from payment due to the Contractor to cover the amount
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of such excessive or avoidable damage if adequate compensation is not paid by the Contractor, in the
opinion of the Engineer.
2.4.3.2 Buildings and other Structures
The Contractor shall be responsible and take all measures in order to protect adjoining property including
buildings, electrical and telephone poles, bridges and culverts, retaining walls, compound walls and fences,
and other structures. Prior to the commencement of the activities, the Contractor shall assess the probability
and extent of unavoidable damages, if any, to the building and properties and submit his assessment to the
Engineer. The Engineer may make his own opinion and if required may order arrangements for protection
or repair of such likely unavoidable damage in which event the Contractor shall complete the activities.
2.4.4 Reinstatement Upon Completion
Temporary facilities shall be provided by the Contractor, only for as long as required after which he
shall dismantle and remove the same from their place of use as speedily as possible. Re-usable
components shall be safely stored by the Contractor in his yard.
The place of use shall be cleared and reinstated immediately to at least the condition existing before the
temporary facilities were provided, and to the satisfaction of the Engineer.
2.4.5 Measurement and Payment
All temporary diversions of utilities and temporary services required for execution of the works shall
be deemed to be included in other items of the BOQ and shall not be separately paid.
2.5 COORDINATION WITH OTHER AUTHORITIES
2.5.1 Statutory Services
As far as possible the Contractor shall acquaint himself with the actual location of all existing public
utilities such as sewers, water mains, drains, cables for electricity, telephone lines, lighting poles, masts,
etc., before commencing any activities likely to affect the existing utilities. The Contractor shall with
the assistance of the Employer obtain such information directly from the responsible authorities as early
as possible.
2.5.2 Notices, Permits
Well in advance of the programmed start of any work which may affect traffic or any existing utilities
the Contractor shall give advance notice to the respective authority indicating the type, the exact location,
the programmed starting time and the expected duration of the activities and shall provide whatever
particulars may be required by the authorities to issue any required permits and make all necessary
arrangements. The Employer will provide necessary permit as per the schedule/data provided by the
Contractor. If the Contractor fails to execute the works as per the schedule, further process to acquire
the same permit will be the responsibility of the Contractor and the Employer cannot be responsible for
the time to re-+attain the permission/permit, etc and any delay to works due to the above said.
2.5.3 Witnessing and Post-Construction Clearances
It is expected that the issue of these permits will be tied to the requirement that the work may only be carried
out in the presence of authorized inspectors from the authorities concerned. Their job will be to witness
and assess any damage or interference with their respective utility. Should such disturbances occur it will
be at their discretion to authorize either the Contractor to correct them or to arrange for specialized
repairs through their own personnel.
The Contractor shall be fully responsible for all costs whatever resulting from avoidable damages of or
interference with other utilities.
As proof that the activities in question have been completed to the satisfaction of the authorities concerned
the Contractor shall submit to the Engineer upon request official post-construction clearances issued by the
respective authorities.
2.5.4 Measurement and Payment
Unless otherwise provided in the Contract, no separate measurements and/or payment shall be made for
all materials and works required under this Clause (2.5). All the cost associated with this clause is deemed
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to be included in the item rates of the Bill of Quantities.

2.6 SUBMISSIONS BY THE CONTRACTOR
2.6.1 Pre-Construction Surveys and Setting Out
The Contractor shall verify all measurements and be responsible for their correctness. Any differences
which may be found between actual measurements and the dimensions given in the Contract Documents
shall be submitted to the Engineer, in writing, for consideration and directives before proceeding with
the Works.
Site bench marks shall be accurately and safely established, maintained and removed upon completion of
the Works, all to the satisfaction of the Engineer. The Engineer will indicate the position, co-ordinates
and elevation of bench marks near the works, as shown on the Drawings.
The Contractor shall prepare a plan detailing the location of the bench marks and keep this up-to-date
throughout the period of the Contract. Reproducible copies of the plan so prepared shall be supplied to the
Engineer, as and when he may require.
The Engineer reserves the right to order levels, considered necessary for the full and proper supervision
and measurement of the works, to be taken at any time.
Before the Works, or any part thereof, are commenced, the Contractor and the Engineer shall together
make a complete survey, and take levels, of the Site and agree on the dimensions and elevations upon
which setting out of the Works shall be based.
These levels shall be related to the bench marks and shall be plotted and drawn up by the Contractor. After
agreement of the drawings, which shall be signed by the Engineer and the Contractor, these levels shall
form the basis of setting out of the Works.
The Contractor shall submit the original of the drawings, and three copies, to the Engineer.
The Contractor shall be responsible for the true and proper setting out of the Works in relation to reference
data given on the Drawings and shall accurately set out the positions, levels and dimensions of all parts
of the Works. Any delay or loss resulting from errors in the setting out of the Works shall be the
responsibility of the Contractor.
Setting out shall be reviewed by the Engineer before commencing the Works, but any approval shall, in
no way, relieve the Contractor of his responsibility for the correct execution of the Work.
Setting out of the Works shall use methods and the necessary instruments described in BS 5606 "Code of
Practice for Accuracy in Building". The Contractor shall maintain, in good working order at all times,
the instruments provided by him for the setting out of the Works and shall make such instruments
available to the Engineer as instructed for checking or taking measurements.
The Contractor shall provide all assistance which the Engineer may require for taking measurements of
the Works, including labour, equipment and transportation.
2.6.2 Detailed Design of Temporary Works
The Contractor shall submit for approval full particulars, including drawings of any of the site
installations and Temporary Works. If required the Contractor shall also submit calculations of the
stresses, strains and deflections which will arise in falsework or other Temporary Works and these
calculations shall be accompanied by detailed Working Drawings to show the Contractor's proposals.
Approval by the Engineer of the Contractor's proposals, calculations or drawings shall not relieve the
Contractor of any of his duties or responsibilities under the Contract.
2.6.3 Working Drawings
It shall be the Contractor's own responsibility to prepare such Working Drawings together with but not
limited to the elevation of each node as he may require for the proper setting out and construction of all
structures and facilities. For the initial start of the work as well as for the initial/partial procurement of the
material, the construction drawing and preliminary quantities indicated in the Bill can be used. However,
the final procurement of the material shall be done as per approved working drawings only.
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Within 28 days of the date of the Letter of Acceptance, the Contractor shall submit to the Engineer a
Drawings Submittal Schedule for the Working Drawings listing the anticipated dates upon which they
will be submitted for approval by the Engineer. The submission dates shall be spaced at reasonable
intervals to allow at least 28 days for the Engineer to duly check and to either approve them or to request
changes or modifications, as the case may be.
All dimensions shall be in metric units and each drawing shall be properly identified by a drawing head
and a numbering code in the form prescribed by the Engineer upon commencement of the Works. ISO
or DIN standard size sheets shall be used.
Drawings shall be scaled at A1 size, and plotted at A1 size and A3 size.
Prior to submittal, the Contractor shall also check the drawings prepared by his Sub-Contractors for
accuracy and completeness, especially that the relation to adjoining work is accurately shown.
The Contractor shall submit 3 (three) copies of all drawings for approval.
Any changes or modifications to the Working Drawings that the Engineer considers necessary shall be
made by the Contractor promptly and the drawings resubmitted for approval.
Approval of Working Drawings will be given by the Engineer in the form of a stamp "RELEASED
FOR CONSTRUCTION" together with the date and the authorized signature. Only those Working
Drawings carrying the signed and dated stamp shall be used for execution.
Copies of all such approved Working Drawings together with one unreduced transparency shall be
supplied to the Engineer by the Contractor immediately after approval. The cost of preparing and
providing all Working Drawings shall be included in the Contract Rates.
Should it be found at any time after approval has been given by the Engineer to a Working Drawing
submitted by the Contractor that the said Working Drawing does not comply with the terms and
conditions of the Contract or that the details do not agree with the Working Drawings previously
approved, such alterations and additions as may be deemed necessary by the Engineer shall be made
therein by the Contractor and the work carried out accordingly without entitling the Contractor to extra
payment on account thereof, except where such alternations and additions are to be made in direct
consequence of written order by the Engineer to vary the Works.
No examination by the Engineer of any document submitted by the Contractor or of the Contractor's
Working Drawings, nor the approval expressed by the Engineer in regard thereto, either with or without
modification, shall absolve the Contractor from any liability imposed upon him by any provision of the
Contract. Notwithstanding the Engineer's approval of the Working Drawings the Contractor shall be
responsible for any dimensional or other errors.
2.6.4 As-Built Drawings
Such approved Working Drawings as have been selected by the Engineer shall be correctly modified
for inclusion in the As-Built Drawings incorporating such variations to the Works as have been ordered
and executed. Such drawings shall show the actual arrangement of all structures and items of equipment
installed under the Contract. The Contractor shall submit 1 (one) reproducible copy and 3 (three) prints
of all As-Built Drawings clearly named as such to the Engineer for approval before applying for the
Taking- Over Certificate for the respective Section of the Works. After approval of the As Built Drawing
the Contractor shall supply an electronic copy of the drawing in together with a licensed copy of the
drafting software (at least AUTOCAD 2013). The software shall become the property of the Employer
and shall be used to view the As Built Drawings.
During the course of the Works, the Contractor shall maintain a fully detailed record of all changes from
the approval to facilitate easy and accurate preparation of the As-Built Drawing.
Irrespective of the other contractual prerequisites no Section of the Works will be considered substantially
completed until the respective As-Built Drawings have been approved by the Engineer.
As built drawings shall be compatible to the submitted GIS Data. The As Built Drawing shall be included
in every monthly progress report and also the progress payment request submitted by the Contractor.
2.6.5 GIS Data Creation
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In parallel with the preparation of as-built drawings, the Contractor shall produce GIS data and submit
in GIS platform of the constructed works and geo-referred accordingly. The contractor conduct all
necessary survey work, and shall ensure that vertical and horizontal measurements shall be captured at
an accuracy of +/- 0.1m at a 95% confidence level, using the most suitable and cost-effective field data
collection technology and methodology. All horizontal and vertical survey measurements will be
referenced to the present KUKL GIS geo-reference.
The Contractor will survey the three-dimensional position (x,y,z) of all point and line assets constructed
under this project, e.g., pipelines, bridge crossings, manholes, chambers, valves, meters, hydrants,
plugs, reducers, and tees. Nodes shall be created to clearly delineate different pipe sections in terms of
material and/or diameter and to allow for future development of a hydraulic model in the GIS platform.
Nodes shall also require a three-dimensional position, and through this, the position of the ends of a pipeline
segment shall be defined. Point and line data (i.e., the pipeline) should be consistent with the attributes
of the existing KUKL GIS. However, the Engineer and the Employer may require the Contractor, at
no additional cost, to create new attributes to include non-survey data, e.g., valve model, name of the
manufacturer, images or plans, etc. Prior to the field survey, the Contractor shall submit to the Engineer,
for approval, the GIS design in terms of themes, feature types and attributes.
The Contractor shall develop a checklist of QC checks for each type of deliverable and will be responsible
for ensuring that these QC checks are performed. The Contractor shall assign a GIS quality officer to
manage the quality review process. This officer shall be independent of the capture and production teams.
The Contractor shall be required to integrate the GIS deliverables with the KUKL existing pipe network
data, i.e., ensure that the GIS data connects with existing KUKL system. This may entail revising GIS
data of existing pipes at connection points.
GIS data for the project will be delivered in an ESRI ArcGIS compliant file geo-database. The Contractor
will be provided the existing KUKL GIS system. The initial GIS attribute list to be are as per the attached
Annex -2. The contractor is responsible for the base maps, platform, software and compatibility with the
existing KUKL GIS system or upgrade of existing GIS to ensure that the provided GIS data can be
updated in the course of time.
The GIS Data shall be included in every monthly progress report and also the progress payment request
submitted by the Contractor.
2.6.6 Construction Programme and Progress of Works
2.6.6.1 Construction Programme
In amplification of the requirements of Clause 8.3 of the Conditions of Contract, the program shall be in
the form of a Critical Path Method (CPM) Diagram showing, sequences, dependencies, durations and
dates for execution of all major items following the sub-divisions in the Bills of Quantities for the
execution of the Works within the periods stated in the Contract. It shall be supported by:
a) Data of the construction methods
b) Equipment Utilization Schedule
c) Manpower Utilization Schedule
d) Subcontracting Schedule
e) Mobilization/Demobilization Schedule
The CPM diagram incorporating the above mentioned schedules shall be prepared using Microsoft Project,
or similar approved project management software, and shall be presented in hard copy and electronic form
to the Engineer.
In carrying out the Works due attention shall be paid to all measures which can reasonably be taken in
order to diminish the inconvenience which the work may cause to services and access to property.
2.6.6.2 Updating, Monitoring and Progress Reporting
The Contractor shall monitor the progress of the Works including information provided by his SubContractors and suppliers, as necessary, for purpose of network planning, scheduling and updating and
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shall confirm the actual progress on each current activity shown on applicable CPM networks. The CPM
networks shall form part of the Monthly Progress Report and shall indicate changes of schedule, if any
in network activity duration and start/finish imposed dates. It shall also be provided in electronic form.
The Contractor shall prepare written explanatory notes on the particular activities which are overrunning
or going to overrun against the Master Schedule. If any such overrunning work is on the critical path,
the Contractor shall state what corrective actions will be taken by him to bring it back on the schedule.
2.6.6.3 Detailed Fortnightly Programme
The Contractor shall submit at the end of each working week a detailed bar chart program for the next
fortnight. The program shall identify where further drawings or instructions are to be issued by the
Engineer to avoid disruption to the progress of the Works.
2.6.6.4 Progress Reports
The Contractor shall furnish the Engineer with 5 copies of Progress Reports at regular monthly intervals
in a form agreed with the Engineer, containing the following information:
a) Physical progress for the report month and estimated progress for the next month;
b) CPM networks and explanatory notices as described in Clause 2.6.5;
c) Updated S-curves for physical progress at different sections of the Works
d) Progress on Quality Control and Quality testing Plan
e) List of activities and obligations completed and planned for next month
f) Any report which may be specifically requested by the Employer and/or the Engineer.
These monthly progress reports shall be submitted not later than 7 days after the end of the reporting
month.
2.6.7 Operation and Maintenance Manual
The Contractor will submit an operation and maintenance manual, providing details of all the
plant/mechanical facilities (valves, meters, etc.) he supplies and give details of recommended
maintenance intervals and procedures.
2.6.8 Record / Progress Photographs
The Contractor shall arrange each month at least 18 Nos. of photographs to be taken by a professional
photographer as Record Photographs and shall provide the electronic files and 2 colour prints each on
glossy paper unmounted and of a size not less than 210 mm x 297 mm (A4) in transparent plastic pockets
contained in hard cover album. Each print shall contain upon its back the date and description of the view
taken. The Contractor shall ensure that no use is made of any negative or print without permission from
the Employer.
Out of these Record Photographs the Contractor shall select 10 characteristic ones as Progress
Photographs, copies shall be made of these to be attached to the Progress Reports.
2.6.9 Measurement and Payment
Unless otherwise provided in the Contract, no separate measurements and/or payment shall be made for
all materials and works required under this Clause 2.6. All the cost associated under this clause is deemed
to be included in the item rates of the Bill of Quantities.
2.7 QUALITY CONTROL
2.7.1 Quality Control Plan and Procedures
The Contractor shall be responsible for establishing and maintaining procedures for quality control that
will ensure that all aspects of the Works comply with the requirements of the Contract.
As soon as reasonably practicable prior to the commencement of the Works the Contractor shall submit
for approval a Quality Control Plan giving detailed proposals for control of quality of all aspects of work
on the Site and at suppliers' workshops.
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The Quality Control Plan shall include the following:
a) a list of the Contractor's staff engaged in quality control
b) a list of any outside testing agencies employed by the Contractor for work in connection with quality
control
c) where a testing laboratory is to be established on Site under the Contract, a list of major items of
equipment and a layout of the laboratory, together details of the tests which will be carried out there
d) a list of manufactured items and materials, obtained by the Contractor for the Works, which require
inspection at the suppliers' premises, and the proposed procedures for ensuring quality control
e) a list of materials and operations to be inspected by the Contractor at the various stages of
construction work on Site, together with inspection procedures, test types and frequencies
f) sample of proposed quality control records, testing and reporting forms.
Unless the Engineer permits otherwise, the approved Quality Control Plan shall be followed
throughout the construction of the Works. Any approval by the Engineer of the Contractor's plan and
procedures shall not relieve the Contractor of his obligation to ensure that the Works comply with
the requirements of the Contract.
The Contractor shall appoint a suitably qualified member of his staff to be responsible for all aspects
of quality control and to maintain effective liaison with the Engineer.
2.7.2 Sampling and Testing
The Contractor shall provide for the approval of the Engineer, samples of all construction materials and
manufactured items required for the Permanent Works. All approved samples shall be stored by the
Contractor in a sample room, at a location approved by the Engineer, for the duration of the Contract,
and any materials or manufactured items subsequently delivered to Site for incorporation in the
Permanent Works shall be of a quality at least equal to the approved sample. The approved samples may
only be disposed of with the Engineers approval. All samples rejected by the Engineer shall be removed
from Site.
Samples shall be submitted and tests carried out sufficiently early to enable further samples to be submitted
and tested if required by the Engineer. Samples for testing will generally be selected by the Engineer
from materials to be utilized in the project and all tests will be under the supervision of, and as directed
by, and at such points as may be convenient to the Engineer.
Material requiring testing shall be furnished in sufficient time before intended use so as to allow for
testing. No materials represented by tests may be used prior to receipt of written approval of said
materials.
The Contractor shall give the Engineer at least 28 days notice in writing of the date on which any of
the materials will be ready for testing or inspection at the suppliers' premi ses or at a laboratory
approved by the Engineer or at the site laboratory and unless the Engineer shall attend at the appointed
place and time the test may proceed in his absence. The Contractor shall in any case submit to the
Engineer within 7 (seven) days after every test such number of certified copies of the test readings as the
Engineer may require.
Approval by the Engineer as to the placing of orders for materials or as to samples or tests shall not
prejudice any of the Engineer's powers under the Contract.
The provisions of this Clause shall also apply to materials supplied under any nominated subcontract.
After all construction is completed and before applying for taking-over, the Contractor shall perform
field tests as called for in the Specifications. The Contractor shall demonstrate to the Engineer the
proper operation of the facilities and the satisfactory performance of the individual components. Any
improper operation of the system or any improper or faulty construction shall be repaired or corrected
to the satisfaction of the Engineer. The Contractor shall make such changes, adjustments or replacement
of equipment as may be required to make the same comply with the Specifications, or replace any
defective parts or materials.
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In addition to any special provision made herein as to sampling and testing materials by particular
methods, samples of materials and workmanship proposed to be employed in the execution of the
Works may be called for at any time by the Engineer and these shall be furnis hed without delay by
the Contractor at his own cost. Approved samples will be retained. The Engineer will be at liberty to
reject all materials and workmanship that are not equal or better in quality and character than such
approved samples.
The tests required for quality control shall include but not be limited to:
a) tests conducted at the premises of the Contractor, Subcontractor, manufacturer or supplier which
are normally or customarily carried out at such premises for the items or materials being supplied
for the Works
b) tests which are normally or customarily conducted on the items or materials being supplied for the
Works by the Contractor, Subcontractor, supplier or manufacturer but which have to be conducted at an
approved laboratory because the necessary testing facilities are not available on the premises of the
Contractor, Sub-Contractor, supplier and manufacturer
c) tests on locally obtained materials or items either on the Site or at an approved laboratory for the
purpose of obtaining the approval of the Engineer to the classification, use and compliance with the
Specifications of such items or materials
d) routine quality control tests conducted by the Contractor to ensure compliance with the
Specifications
e) regular testing of concrete and other materials as specified in the relevant Chapters of the Technical
Specifications
f) standard shop and Site acceptance tests, including trial assemblies, of Plant.
2.7.3 Inspection and Acceptance
The Engineer will not inspect any item of fabricated or finished work until such time as the Contractor
shall have forwarded to the Engineer the approved Working Drawings covering the items to be
inspected, together with copies of the respective orders.
Manufactured items and materials delivered to the Site shall be inspected by the Contractor on arrival.
Any defects shall be notified to the Engineer. Minor defects to surface finishes and the like in
manufactured items shall be made good in an approved manner to the satisfaction of the Engineer. Items
with more serious defects shall be returned to the Contractors for correction or replacement as
appropriate.
2.7.4 Third Party Independent Inspection
All contract/permanent work pipes, fittings, specials, meters, valves, fire hydrants, etc will require third
party inspection. The Contractor will need to write in time to attain confirmation/approval from the
Engineer for the material/equipment requiring the third party inspection (TPI). The Engineer requires
minimum 28 days for confirming TPI requirement for the requested material.
The Contractor is responsible to submit at least three (3) quotations from independent reputed international
Third Party Inspection Agencies (TPIA) to undertake the TPI for each inspection item/lot. The quotation
should clearly detailed out the cost of the inspection, i.e. item and activity wise together with the cost
justification. The Engineer requires minimum 28 days after all clarification to approve the quotation.
Upon approval of the quotation of TPIA, as agreement between the Contractor and TPIA need to be
formalized and duly signed. The terms of the agreement and any deviations thereafter needs to be
approved by the Engineer. The Engineer requires minimum 28 days after all clarifications to approve
the agreement. A copy of the formalized and duly signed agreement is then required to be provided
to the Engineer to facilitate payment during the submission of upcoming IPC.
The Contractor is reminded that the Employer may also want to participate in the inspection.
Accordingly, the Contractor is required to write in formally to the Engineer for each inspection
item/lot providing the schedule of the inspection and the schedule should allow a minimum of 56
days for the Employer to confirm their attendance.
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The Contractor is totally responsible for all activities associated with the TPI, i.e. coordination with
the manufacture, TPIA, Employer; payment to the TPIA; report checking whether it is as per
approved QAP or not, submission of the report, etc. For dispatch of the inspected material/equipment,
the Contractor shall formally provide the TPI report to the Engineer. The Engineer will approve the TPI
report after any clarifications.
Upon arrival of the material/equipment at the site, a post inspection of the said material/equipment shall
be undertaken by the Engineer/Employer and/or a TPIA upon request from the Contractor. Only after
approval of the post inspection, can the material/equipment be used/installed for the permanent
contract works.
Any samples of materials which may be required for such tests shall be provided by the Contractor
at no extra cost to the Employer.
The cost of making any such independent tests/inspection shall be borne by the Employer, unless it
is shown that the workmanship or materials under test are not in accordance with the Specification,
and in such case, the cost of the test shall be to the account of the Contractor.
Any materials, workmanship or completed pipes, which are shown by such independent tests not to be
in accordance with the Specification shall be rejected, notwithstanding any previous certificate which
may have been provided.
The engagement of the TPIA will not relieve the Supplier on any of his obligations under the Contract.
2.7.5 Materials/Plant Certificates
Where certificates are required by the Specifications or relevant Reference Standard, the original and one
copy of each such certificate shall be provided by the Contractor.
Certificates shall be clearly identified by serial or reference number and shall include information
required by the relevant Reference Standard or Specification Clause.
The timing for submittal of certificates shall be as follows:
a) manufacturer's and Contractor's test certificates shall be submitted as soon as the tests have been
completed and in any case not less than 7 calendar days prior to the time that the materials represented
by such certificates are needed for incorporation into the Permanent Works
b) certificates of tests carried out during the construction or on completion of parts of the Permanent
Works shall be submitted within 7 days of the completion of the test.
No materials, articles or items of fabricated or finished work to be supplied by the Contractor
or Subcontractors which have been inspected and tested by the Engineer or the inspecting Engineer shall
be dispatched unless a Passing Certificate has been requested by the Contractor from the Engineer and
subsequently been issued by the Engineer to the effect that the same are approved. Neither the Contractor
nor Sub-Contractors shall make use of any materials or articles ordered by them for the purpose of
fabrication until a Passing Certificate covering the said materials and articles shall have been issued by the
Engineer or inspecting Engineer.
2.7.6 Site Records
Daily records of on-site testing and inspection shall be kept on forms of approved format. Test results
shall be certified by the responsible member of the Contractor's staff. All test certificates and inspection
records (including any from Contractors or other outside testing agencies) shall be clearly identified with
the appropriate part of the Works to which they refer, and they shall be submitted to the Engineer together
with the respective Passing Certificate.
Once each month, or at such other intervals as the Engineer may require, the Contractor shall submit in an
approved form a summary of all quality control inspections and tests performed at Site and elsewhere
in the intervening period.
Test results shall be summarized in tabular form or graphically or both in a way that best illustrates the
trends, specific results, and specification requirements. Where the tests show that the specified
requirements were not achieved, the report shall describe the action that was taken.
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Each report shall also contain a forecast of quality control work likely to be carried out during the period
to be covered by the succeeding report.
The Contractor shall keep detailed and up-to-date inventories in an approved form of goods and materials
already approved by the Engineer for which Passing Certificates have been issued as well as of all other
goods and materials subject to quality control which are on order, delivered, found faulty, lost during
the work or found to be surplus to requirements. The Engineer shall have access to these records at all
times.
2.7.7 Daily Log Book
The Contractor shall keep a Daily Log Book at each site location/area of work where major construction
activities are taking place. This Daily Log Book shall be in a form approved by the Engineer and shall
contain, but not be limited to, the following major items of information:
a) name of Contractor and Package No;
b) date;
c) weather conditions (max./min. temperature, hours and intensity of rainfall, cloudy, sunny, windy);
d) work carried out during the day per Section (description, quantities);
e) major equipment used at the site/work area;
f) strength of labour force at the site/work area;
g) delays (cause, effects such as idle time etc.);
h) unusual events (earthquakes, floods, fires, storms, accidents, strikes, agitation, rallies etc.);
i) visitors at Site.
Each daily log shall be signed by the responsible Site Manager of the Contractor and "noted" by the
Engineer.
2.7.8 Measurement and Payment
Unless otherwise provided in the Contract, no separate measurements and/or payment shall be made for
all materials and works required under this clause 2.7. All the cost associated under this clause is deemed
to be included in the item rates of the Bill of Quantities.

2.8 STANDARDS, CODES AND ABBREVIATIONS
2.8.1 Reference Standards and Codes
The Works shall be carried out in accordance with the relevant quality standards, test procedures, or codes
of practice, collectively referred to as Reference Standards, listed in the relevant parts of the Specifications.
The applicable issue of any Reference Standard shall, unless otherwise stated in the Specification, be the
issue current at the date two months preceding the date for submission of the Bids for the contract. The
Contractor shall familiarize himself fully with the requirements of such standards. If no standard is
indicated then the relevant ISO Standard or, in the absence of such standard, the relevant German,
British, American, Nepalese or Indian Standards shall apply, or others, if so approved.
The Contractor may propose, at no extra cost to the Employer, the use of any alternative relevant
authoritative internationally recognized Reference Standard which shall be no less exacting, in the
opinion of the Engineer, than the corresponding standard quoted in the Specification. The Contractor
shall demonstrate to the Engineer that the alternative standard is suitable and equivalent to the
specified standard, as well as provide proof of previous successful use. Differences between the
standards specified and the proposed alternative standards must be fully described in writing by the
Contractor and submitted to the Engineer at least 28 days prior to the date when the Contractor desires the
Engineer's approval. The Engineer shall decide whether or not the use of such alternative will be allowed
as a Reference Standard.
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The Contractor shall obtain and keep on Site at least one copy of each approved Reference Standard
and each Reference Standard referred to in the Specifications, and will make these accessible to the
Engineer at any time upon request.
The Contractor shall obtain the Reference Standards from the addresses given below:
ISO, International Organization for STANDARDIZATION, Rue de Varembe, Geneva, Switzerland
BSI, British Standards Institution, 389 Chiswick High Road, London W4 4BR, England
AASHTO American Association of State Highway and Transportation Officials, Suite 341 National
Press Building, Washington, D.C. 2004, U.S.A.
AWWA, American Water Works Association, 6666 West Quincy Ave. Denver, Colorado.
NS Nepal Standards, Nepal Bureau of Standards and Metrology, Balaju, Kathmandu, Nepal.
IS, Indian Standards, Manak Bhawan - 9, Bahadur Shah Jafar Marg, New Delhi, 11002
2.8.2 Metric Units
S.I. units of measurement shall be used throughout the Contract. All information and data originating
in another system shall be transferred by the Contractor into the S.I. system.
2.8.3 Abbreviations

AST
M
BOQ
BS
CBR
cm

=

d
dia
DN
GO
N IS
ISO
km

=
=
=

m
m2/
m2
m3/
m3
min
mm
NEA
NS
OM
C
OPC
PCC
PI

=

International
Standard
Organization kilometre

=

Metre

=

square
metre
cubic metre
Minute
millimetre

=

American Society for Testing and
Materials Bill of Quantities, Schedule of
Quantities British Standard

=

California Bearing Ratio

=

Centimet
re day(s)

=
=
=

=
=

diameter
diameter
nominal
(=ND) Government of
Nepal Indian Standard

=

Nepal
Electricity
Authority
Nepalese
=
Standard
Optimum
= moisture
content
Ordinary
Portland
=
Cement Index
Plain Cement
= Plasticity
= Concrete
RC or
= Reinforced Cement Concrete
=and Payment
RCC
2.8.4 Measurement
=
No separate measurement
and payment will be made for items provided under Clause 2.8, the cost of
which shall be deemed to be included in the rates of the BOQ.
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2.9 SECURITIES, BANK CHARGES AND INSURANCES
2.9.1 Performance Security
The Contractor shall provide Performance Security in the required amount and currencies from an approved
bank/financial institutions in accordance with Sub-Clause 4.2 of the Conditions of Contract.
2.9.2 Bank Charges
All bank charges and other unaccounted costs shall be covered in the rate of the Bill of quantiies
2.9.3 Insurance of Works and Contractor’s Equipment
The Contractor shall also insure all his equipment against damages and losses with an approved insurance
agency/ institution as stipulated in the Conditions of Contract.
2.9.4 Insurance of Contractors Workmen and Employees
The Contractor shall insure all his employees and workmen against such liability as stipulated in
Condition of Contract and submit the policy document to the Engineer within stipulated date.
2.9.5 Third Party Insurance Policy
The Contractor shall obtain a Third Party Insurance Policy as stipulated in the Conditions of Contract
from an approved insurance agency/institution in the form acceptable to the Employer.
2.9.6 Insurance of Employer’s Personnel
The Contractor shall insure all nominated personnel of the Employer including the Engineer’s personnel
against such liability as stipulated in the Conditions of Contract and submit the policy document to the
Engineer within stipulated date.
2.9.7 Measurement and Payment
The Contractor will be paid in Lump Sum basis for the Insurance upon submission and approval of all
insurances policies including receipts by the Engineer. The Contractor shall extend the validity period of
all kinds of insurances until the completion of the project including any approved extension of time
given, if any, plus defect liability period. No extra/additional cost will be paid for the extension of validity
period after original time of completion until the approved revised time of completion, if any, plus defect
liability period.
2.10 ITEMS TO BE SUPPLIED BY THE EMPLOYER
There are no items to be supplied by the Employer. All required items to be managed by the Contractor
at his own cost.
3 CIVIL ENGINEERING WORK
3.1 SITE CLEARANCE
3.1.1 Scope
This specification covers the removal of vegetation, boulders or concrete block of size up to 0.2 m3,
surface obstructions, and the demolition and removal of structures including their basements (if any)
not directly associated with or incidental to any excavation.
3.1.2 Interpretations
3.1.2.1 Supporting Specifications
This specification contains stipulations that are generally and particularly applicable to site clearance
a) General
b) Earthworks, as applicable
3.1.2.2 Application
This specification contains stipulations that are generally and particularly applicable to site clearance.
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3.1.2.3 Definitions
the purpose of this specification the following definitions shall apply:
Cleared surface - The natural surface of the ground after clearing of surface vegetation has been
completed.
Designated area - An area the position of which in relation to the work to be carried out is shown on
the drawing or is described in the specification and is therefore known to the Contractor at the time of
tendering.
Finished level - The level of the finished earthworks as shown on the drawings or stated in the project
specification.
Grubbing - The operation of digging out the roots of vegetation.
Original ground level - The level of the surface of an area before the commencement of clearing.
3.1.3 Materials
Material obtained from clearing and grubbing and from the demolition of structures shall be disposed of
in tipping areas or other suitable places indicated by the Engineer and shall be covered with soil or
gravel. Where no such place is indicated by the Engineer, the Contractor shall make his own arrangements
for the provision of a suitable place. Such disposal places shall be subject to Environmental Mitigation
Plan and approved by the Engineer.
The Contractor shall not clear the Site of or damage any living tree situated on the parts of the Site not
subsequently to be occupied by the Works. All trunks and branches of cleared trees shall be stripped
of secondary branches, sawn into transportable lengths and stacked at designated areas. Such timber shall
be the property of the Employer and shall remain the property of the Employer.
Fencing wire shall be neatly wound into rolls or coils and all such wire, together with all fence posts
and other re-usable material from walls, etc., shall be stacked at designated areas.
3.1.4 Construction Equipment
The Contractor shall provide saws for cutting of trees and branches as ordered, and plant that is suitable
for grubbing roots and for digging out and removing other obstructions on the Site.
3.1.5 Construction and Workmanship
3.1.5.1 Areas to be Cleared and Grubbed
Prior to the start of any work, the Contractor should lay-out the right-of-way, working areas, clearing,
and pavement cuts to insure a proper recognition and protection of the adjacent properties.
All lay-out work must be approved by the Engineer before any demolition, rehabilitation or construction
begins.
The Contractor shall clear the parts of the Site subsequently to be occupied by the Works and shall maintain
them clear of vegetation. Areas cleared shall include but not be limited to, portions of the Site where
excavations are to be carried out and embankments and structures constructed, however, the Contractor
shall not commence clearing and grubbing until the Engineer has designated, in writing and in detail,
the exact areas to be cleared or grubbed and the time at which the work is to be started.
The Contractor shall ensure that the general shape, profile, and levels of the area are not materially altered
during clearing and grubbing operations.
In order to avoid re-clearing or to control dust or erosion the Contractor may have to clear and grub at
the latest practicable stage of construction.
3.1.5.2 Cutting of Trees
The Contractor shall take the necessary precautions to prevent injury to persons and animals and damage
to structures and other private and public property. Where necessary, trees shall be cut in sections from
the top downwards.
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No tree shall be cut down until the Engineer has given written authorization for such work to commence.
If possible, trees shall be felled in such a manner as to allow removal of the root together with the trunk.
The Contractor shall be responsible for the disposal of cut trees. Prior to disposal, the Contractor shall
identify the method of disposal and location of disposal sites if applicable, both of which shall be
approved by the Engineer.
Individual trees indicated and marked by the Engineer as trees to be preserved shall be left standing and
uninjured. An amount of NRs 100,000/- shall be deducted from monies due to the Contractor as a penalty
in respect of every such tree that is damaged or removed unnecessarily or without the authorization of the
Engineer.
3.1.5.3 Clearing
Clearing shall consist of:
a) the removal of all trees and bushes (complete with roots), other vegetation, rubbish, fences, and all
other material that may interfere with the construction of the Works
b) the disposal of all materials resulting from the clearing
c) the removal of all rocks and boulders of size up to 0.2 m3 that are lying on the surface to be cleared
or exposed during the clearing operation.
d) where fences have to taken down, the sorting, coiling, and stacking of the material, and e) the
removal and stacking of other re-usable materials.
The moving of a certain amount of soil or gravel may be inherent in or unavoidable during the process
of clearing.
3.1.5.4 Grubbing
All stumps and roots larger than 75 mm in diameter shall be removed to a depth of at least 600 mm below
original ground level. Where a road bed or other area has to be compacted, all stumps and roots included
matted roots shall be removed to a depth of at least 200 mm below the cleared surface. The removal of
stumps and roots shall be done in such a manner that the topsoil is least disturbed. Cavities resulting from
grubbing shall be backfilled with approved material and compacted to a density at least equal to that of
the surrounding ground.
3.1.5.5 Re-clearing of Vegetation
If during the contract period vegetation should again grow on any portion of the Site, or other areas that
have been cleared in accordance with this specification, the Engineer may, if he considers it necessary,
order that such area(s) be re-cleared.
Such re-clearing shall include the removal and disposal of grass, shrubs, and other vegetation, as in the
first clearing operation.
3.1.5.6 Dismantling
Before moving equipment onto the Site and commencing operations the Contractor shall establish to the
Engineer's satisfaction that the method of demolition proposed by the Contractor is such that he can keep
any nuisance arising from dust, noise, and vibration to an acceptable level and ensure the safety of
structures adjacent to those to be demolished.
The materials obtained from dismantling shall become the property of the Contractor. Serviceable
materials shall be stacked neatly in such a manner as to avoid deterioration at site or at other places. Nonserviceable materials shall be disposed off by the Contractor without causing any inconvenience.
Dismantling of reinforced concrete structures shall be carried out using approved methods and in
accordance with any safety regulations of the local bodies. The Contractor should note that a Building
Permit may be required for demolition work.
All rubbish shall be cleared off the site and the Ground let clean and clear and rubbish and non-serviceable
materials shall be carted away in a manner acceptable to the local municipality up to a distance of 10kms
as per the direction of the Engineer.
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Underground structures shall be broken out to a depth of 1meter below original ground level. Sumps,
pits, chambers and the like shall be properly cleaned out and filled with clean demolition hard-core,
excluding any wood, plastic, sheet metal, loose reinforcement steel and the like.
The top surface of hardcore material shall be blinded with clean sand to a minimum thickness of 200mm.
Where directed by the Engineer, a reinforced concrete raft shall be cast over sumps, pits, etc after filling.
The area shall be spread with approved fill material and graded to original levels, or such other levels
as the Engineer may direct.
Dismantling of walls, tanks, plates inside building to be rehabilitated will be performed with the required
care, without damaging the stability of the structure.
Where required or directed by the Engineer, the existing structure will be temporary reinforced to assure
the stability. The Contractor will submit for the Engineer's approval the methods applied for demolishing
and the proposed temporary safety measures. The Engineer's approval shall not relieve the Contractor of
any of his responsibilities under the Contract.
3.1.5.7 Measurement and Payment
Unless otherwise provided in the Contract, no separate measurements and/or payment shall be made for
all materials and works required under this clause 3.1. All the cost associated under this clause is deemed
to be included in the item rates of the Bill of Quantities.
3.2 EARTHWORKS
3.2.1 Scope
This specification covers earthworks carried out with light or heavy equipment or by hand, for general
excavations, terracing, landscaping etc. excluding pipe line trench excavation. It covers the requirements
for site-works, excavations for foundations for reservoirs, buildings, bridges and general structures and
reinstatement of surfaces.
3.2.2 Interpretations
3.2.2.1 Supporting Specifications
The following specifications shall, inter alia, form part of and shall be read in conjunction with this
specification:
a) General
b) Site Clearance
3.2.2.2 Definitions
For the purpose of this specification the following definitions shall apply:
Backfill - Approved material placed in an excavation after specified operations have been performed
and compacted to specified density.
Borrow - Material obtained from various sources such as borrow pits.
Borrow pit - An excavation made for the purpose of procurement of material.
Specified density - The ratio of field density to laboratory-determined modified AASHTO maximum
density.
Spoil - Unsuitable or excess material removed to waste dumping sites or reclaimatiosites.
Stockpile - A pile of material that has been selected, loaded, transported and unloaded in a heap outside
the confines of a borrow pit or of an excavation that forms part of the Works.
Suitable material - That material which is acceptable in accordance with the Contract for use in the Works
and which is capable of being compacted, in the manner specified, to form a stable fill having side slopes
as indicated on the Drawings.
Top Soil - The top layer of soil shall containing organic components that can support vegetation.
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Unsuitable material - Unsuitable material shall mean other than suitable material and shall include:
a. material from swamps, marshes or bogs;
b. organic and perishable material;
c. material susceptible to spontaneous combustion;
d. clay of liquid limit exceeding 80 and/or plasticity index exceeding 55.
3.2.3 Construction Equipment
Equipment shall be suitable for obtaining the end result required under the conditions applicable to the Site.
Compaction equipment used for applying the dynamic load, controlling the moisture content, and
grading or mixing, shall be capable of achieving the compaction specified with the material available.
Any vehicle or item of equipment provided by the Contractor for the transport of materials shall conform
to the requirements of the applicable road traffic ordinance if the vehicle or equipment is required to
operate on any public road, street, or area that has been surfaced.
Where any of the Contractor's operations or the movement of any of the Contractor's vehicles or equipment
has caused damage to the surface of any area normally open to the public, the Contractor shall repair such
surface as a matter of urgency, and at his own expense.
The Contractor shall provide and use, where applicable, equipment that is suitable for the detection and
location of underground service pipes and cables.
Construction traffic shall not use the surface of the bottom of mass excavations unless the excavation is
in rock or the Contractor maintains the level of the bottom surface at least 30 cm from formation level.
Any damage to the formation arising from such use of the surface shall be made good by the Contractor
at his own expense, with material having the same characteristics as the material which has been damaged.
3.2.4 Construction and Workmanship
3.2.4.1 Precautions
3.2.4.1.1 Safety and safeguarding
Every excavation that is accessible to the public shall be adequately protected by barriers or fences,
provided with lighting at night and watched to ensure that barricades and lights are effective at all times.
Reference shall be made to Clause 2.2.6 Construction Safety/Safeguard/Traffic Control Equipment of this
specification.
The Contractor shall suitably safeguard excavations if the depth of an excavation or the nature of the
material excavated renders the sides of the excavation liable to movement that might endanger the Works
or the workmen engaged on the excavation.
This safeguarding may consist of supports by timber or sheeting adequately strutted and braced, or, if
approved by the Engineer, by a reduction of the slope of the excavated face or faces so that any danger to
the Works or the said workmen is eliminated.
The Contractor shall make good any fall of earth or rock due to insufficient safeguarding at his own expense,
as directed and by approved means.
Without relieving the Contractor in any way of his responsibility, the Engineer may order additional
lateral support for, or the sloping or reduction of the slope of, the sides of any excavation. During the
progress of each excavation, the Contractor shall report to the Engineer the presence of bedding planes
inclined towards the excavation, seepage water and any other feature that may affect the stability of the
excavation, as soon as the presence of such feature or features is known. All timbering and sheeting shall
be removed from the excavation at the completion of the work, unless the written permission of the
Engineer allowing any portion to remain is obtained.
Should blasting be necessary, the Contractor shall obtain the permission from the Engineer and the local
authority well in advance and in writing and shall take every precaution to protect the Works and persons,
animals and property in the vicinity of the Site. The Contractor will be held responsible for any injury
or damage caused by any blasting operations and shall, at his own expense, make good such damage. A
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copy of the blasting permit(s) issued to the Contractor to cover the purchase, storage, and handling of
explosives, shall be handed over to the Engineer.
When blasting to specified profiles, the Contractor shall so arrange the holes and charges that the resulting
exposed surfaces are as sound and stable as the nature of the material permits. The Contractor shall make
good at his own expense any additional excavation necessitated by the shattering of rock in excess of a
150mm overbreak allowance.
3.2.4.1.2 Existing services
The Engineer’s Drawings as well as the Contractor's working drawings show positions of existing
underground services based on the best information available.
The Contractor shall, before commencing work in any particular area, verify the position of all
underground services and all other obstacles and existing construction on the Site by suitable means.
The Contractor shall have equipment required for the detection and location of underground services
available on the Site and in an operable condition for as long as is necessary to detect and locate such
services and, if so ordered, he shall excavate manually to expose such services in areas and in a manner
and at a time agreed upon with the Engineer.
The Contractor shall advise the Engineer at least 14 days in advance of the actual date on which he
proposes to excavate near any service. He shall not use mechanical equipment to excavate within 3 m of
the assumed position of any service and shall, if necessary, expose the service by means of hand
excavation carried out under proper supervision. When so ordered, the Contractor shall backfill such
observation trenches with approved material to the compaction density ordered.
Once a service is exposed the Contractor shall take all measures necessary for the support and protection
of the service.
Where a service is damaged because of the Contractor's negligence, he shall inform the Engineer and the
authority concerned make good such damage or bear the cost of the repairs, as applicable
3.2.4.1.3 Storm water and groundwater
The Contractor's responsibility will include the provision of adequate protection against erosion and
flooding by storm water, flow from springs, and seepage, and to include provision for repair, at his
expense, of any damage to the Works that may arise as a result of the inadequacy of the protection
provided by him.
3.2.4.1.4 Nuisance
Wherever dust from the activities, haul roads, borrow pits or road deviations becomes a nuisance to the
public the Contractor shall, when so ordered by the Engineer, apply sufficient water or take other measures
to lay the dust, oil shall not be used.
All excavated material shall be so deposited as not to interfere with or endanger the Works, other property,
or traffic. The Engineer may order the Contractor to remove, at his expense, any material that the Engineer
considers liable to endanger or to interfere with the Works, private property, traffic, or pedestrians, and
to place such material at some other approved location.
3.2.4.1.5 Roads
The Contractor shall reinstate and maintain the surfaces of all roadways through which trenches or other
excavations have been made. Should any subsidence occur at the location of such trench or excavation,
the Contractor shall immediately restore the road surface to its correct level. Where immediate restoration
is impracticable, the Contractor shall provide adequate protection. The Contractor shall follow the
Standard Specification for Roads & Bridges, 2001, published by the Department of Roads and its
requirement to fulfill the above works.
3.2.4.1.6 Traffic control
Where work affects the operation or safety of public road traffic, the Contractor shall, comply with the
requirements of the Clause 2.2.6 Construction Safety/Safeguard/Traffic Control Equipment of the
Specification.
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3.2.4.2 Methods and Procedures
3.2.4.2.1 Site preparation
Before carrying out any work at any location, the location shall be inspected where necessary together with
the Engineer.
The Contractor shall request in writing such inspections where in his opinion the situation shown in
the Drawings has changed and/or is different from actual conditions.

After clearing, the location shall be surveyed in conjunction with the Engineer's representative to establish
original ground levels, and these agreed ground levels shall form the basis for the calculation of quantities
of any subsequent excavation and filling.
Should work commence in the absence of this joint survey, the Engineer's statement shall be final.
Prior to the start of excavation proper, if and as scheduled, all areas in which excavation is to take place
or that are to be covered by banks, structures etc., shall be cleared as specified or directed by the Engineer.
Where so ordered, the Contractor shall remove and conserve the topsoil for later use in a manner approved
by the Engineer. The Contractor will not be required to remove topsoil from any area in which the average
depth of topsoil is less than 150 mm.
The Contractor is responsible for the transfer of line and grade from control points established by the
Engineer. The preservation of stakes or other line and grade references provided by the Engineer is the
responsibility of the Contractor.
The Contractor’s method for setting the line and grade for the activities shall be approved by the Engineer.
3.2.4.2.2 Excavation
Excavation shall be carried out to the depth indicated or to such greater depths as may be required by the
Engineer to ensure a satisfactory foundation.
Except where otherwise specified, shown on the Drawings, ordered or dictated by the requirements for
safeguarding, excavation shall be so carried out and so trimmed to the outline of the concrete work shown
on the Drawings that the excavated surfaces will act as forms for the concrete works. Such surfaces as well
as the bottom of excavations shall be cleaned by hand, air or other effective means to remove all loose,
soft or otherwise unsuitable material and as required by the Engineer.
Should the Contractor excavate to dimensions in excess of those stipulated or permitted, he shall fill in
the excess at his own expense in the manner specified or approved by the Engineer. Excavated surfaces
that will remain permanently exposed shall be finished off in a neat and workmanlike manner and shall
be graded to provide adequate drainage.
When the Contractor is required by the Engineer to open up borrow pits, he shall maintain them so that
they do not become a danger to persons and livestock. On completion of borrowing, the sides of the pits,
if not filled with unused material, shall be graded 1V:2H, or as the Engineer may direct. The Contractor
shall not spoil, stockpile, or waste any material without approval. He shall dispose of surplus and
unsuitable material in areas designated by him and approved by the Engineer. Spoil heaps shall be flattened
to present a neat level or graded surface with no danger of erosion.
All excavations in driveways, gardens and the like, private and/or enclosed lands, and premises shall be
made by hand unless the consent of the owner to the use of (small) mechanical plant has been obtained
by the Contractor.
The Contractor shall not sell any materials arising from excavations, demolitions and the like carried out
on the Site unless permission is obtained from the Engineer.
3.2.4.2.2.1 Excavation of Foundation Pits & Trenches
Excavations shall be taken out to the least dimensions required to accommodate the several parts of the
Works and shall provide any working space necessary for their excavation.
Excavations shall be carried out in such lengths, widths and depth at one time and in the sequence as
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approved by the Engineer and in such manner as to avoid any damage to the ground and adjacent property.
Excavations shall be timbered, sheeted and piled or otherwise supported to the extent necessary to support
the surrounding ground and to ensure the safety of the Works and adjacent structures. Alternatively where
specifically permitted they may be suitably battered.
Unless otherwise required by the Contract no timber or other supports shall be left in excavations without
consent of the Engineer.
All proposed measures for the shoring and supporting of excavations or trenches shall be to the approval
of the Engineer. Calculations showing the adequacy of any temporary works shall when required be
submitted to the Engineer for approval.
3.2.4.2.2.2 Excavations to be Kept Free of Water
The Contractor shall provide and maintain and operate dewatering or other pumping equipment, and shall
construct such drains, sumps and catch waters as may be necessary to remove water from the excavations
or to prevent its entrance thereto. Water in the excavations shall be dealt with in such manner as will prevent
the surfaces on or against which foundations or other work will be constructed from any deterioration
of their natural condition, or from such condition as improved by work executed under the Contract.
The arrangement made for dewatering the ground, diverting water or removing water entering the
excavations shall be to the satisfaction of the Engineer. Arrangements for removing water shall ensure that
the dewatering of excavations can continue during the placing of concrete or execution of any other
activities which could be adversely affected by water in or entering excavations. (The Contractor shall
ensure that disposal of water does not create a nuisance or cause damage).
Precautions shall be taken especially when ground dewatering equipment is used, to ensure that the
lowering of the ground water table in the vicinity of excavations or the removal of fine particles of soil
from the ground surrounding the excavations causes no damage to sources of water supply, the adjoining
Works or property, or the ground consolidated previously by others.
The Contractor shall take all necessary precautions to ensure the stability of any of the Works against
floating or displacement during construction due to high sub-soil water level, flood or other causes.
The method of disposal of drainage water from dewatering operations shall be to the approval of the
Engineer and the Employer. Drainage water shall be caught where necessary in holding lagoons which
shall be constructed by the Contractor for the purpose or piped to approved disposal points as directed.
The Contractor shall obtain all necessary approvals and No Objection Certificates for his disposal method.
Crossings of existing road corridors in disposal systems for drainage water from dewatering systems shall
be laid as permanent structures to an acceptable standard of construction. Depth of cover to drainage pipes
shall not be less than 1.5 meters. Pipes shall be PVC or reinforced concrete with appropriate joints. Pipes
shall be laid, bedded and backfilled to the approval of the Engineer.
Applications for approval for disposal of drainage water shall be made to the Engineer and Employer in
the form of Method Statements giving the following information :
a) Routes, diameters, depths and materials of proposed pipelines.
b) Design of proposed holding lagoons.
c) Proposed daily average, and maximum pumping/discharge rates.
d) Effect on any existing disposal systems proposed to be used.
e) Any other information required by the Engineer or Employer.
3.2.4.2.2.3 Foundation Levels and Preparation of Foundations
Formation levels shall be at the levels shown in the Drawings or at such other levels as may be directed.
When approaching foundation levels in excavations in material other than rock, the final trimming to
these levels, whether for actual foundations or for any blinding concrete required by the Contract shall
not take place until placing of the blinding concrete or of concrete in the foundation is about to
commence.
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In the event of the Contractor requiring trimming the foundations in advance of readiness to place
concrete, the trimmed foundations shall be protected against the ingress of moisture or the evaporation
of soil moisture.
In the case where blinding concrete is required by the Contract no trimming of side faces of excavations
shall be carried out for 24 hours after the placing thereof.
Where foundations are in rock, as the excavations approach finished level, the Contractor may be directed
to continue excavating without the use of explosives or with limited use thereof by shallow holes and
light charges. The final trimming of the foundations shall be executed without explosives by approved hand
tools.
Immediately before placing concrete against rock surface, all loose and soft material shall be removed from
surface by the use of stiff brooms, hammers, picks and air/water jets. Before the placing of concrete all
water shall be removed from depressions and the Contractor shall take all measures necessary to keep all
rock faces, against which concrete is to be deposited, dry and properly drained.
3.2.4.2.2.4 Protection of Slopes during Contract Period
The Contractor shall be responsible for the protection of slopes formed during the initial earthmoving
stage, from subsequent erosion or damage throughout the period of the Contract, caused either by natural
means or as a result of subsequent construction operations, or by construction traffic or any traffic.
The form of protection to be used shall be to the approval of the Engineer. During or after the initial
earthmoving, the Contractor shall submit his proposals for the protection of the formed slopes. No
subsequent construction activity will be permitted until the approved form of slope protection has been
carried out.
The permanent form of protection of slopes shall be as described elsewhere in the Specification.
3.2.4.2.3 Placing and compaction
Where approved material from excavations is insufficient to form designated embankments, terraces etc.,
the Contractor shall, unless otherwise ordered, obtain the additional material, as directed, from borrow
pits at locations approved by the Engineer.
3.2.4.2.3.1 Fill in embankments terraces etc.
The fill material shall be free from vegetable matter and shall contain no debris or deleterious matter.
The embankment area shall be stripped, grubbed, and cleared prior to placing of embankment fill. The
level shall be taken after the stripping and grubbing to arrive at the actual height of fill involved. Nothing
extra shall be paid for stripping grubbing etc. Work shall be in good workmanlike manner.
The material of each embankment shall be deposited in layers of thickness, before compaction, not
exceeding 300 mm. The material shall be spread to form a layer that is of approximately uniform thickness,
and graded over the whole area of the embankment. Each layer shall be compacted at OMC to a density
of at least 90 % of modified AASHTO maximum density in the case of cohesive soil or 98 % in the case
of non-cohesive soil, unless indicated otherwise on the Drawings.
Should the material be too wet, owing to rain or any other cause, it shall be harrowed and allow to dry
out to the correct moisture content before compaction is undertaken. The Contractor shall ensure
that stormwater will at all times be discharged uniformly over the full area of each embankment or
through specially prepared and protected drainage ditches to prevent scouring of the slopes. Where it is
necessary to use clay or clayey material in embankments, such material shall be placed not less than 1
m and not more than 5 m below the finished surface.
Where hand-compacting is employed in no case shall the number of men filling-in be more than half
the number of men compacting.
Watering-in of backfill will not be allowed, except in some special cases, and if directed or approved by
the Engineer.
The Contractor shall be responsible for the suitability of all embankment materials under the Contract
until final acceptance of the work. The Contractor shall replace any portions which have become
displaced due to carelessness and negligence on his part or to damage resulting from natural causes not
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attributable, in the opinion of the Engineer, to unavoidable movements of the ground up to which the
embankment is made.
3.2.4.2.3.2 Backfilling and Filling
Where backfilling or filling around or against structures has been authorized by the Engineer, such filling
shall be placed, and shall be compacted approximately simultaneously on both sides of the structure to
minimize unequal loading. All excavations shall be carefully refilled with approved material in layers
of thickness not exceeding 200 mm. Each layer shall be compacted, using power rammers or vibrating
plate compactors, to a density equal or better than that of the adjoining undisturbed material. Each layer
shall be completed before the next is added. Except with the consent of the Engineer, filling shall not be
deposited in water.
Timber sheeting and other excavation supports shall be carefully removed as the filling proceeds except
where they are required by the Contract, or directed by the Engineer to be left in position, but removal
of such supports will not relieve the Contractor of his responsibilities for the stability of the Works.
No filling shall take place around any structure until the Engineer's approval to backfill has been obtained
and no backfilling shall take place around sumps, tanks or any other water retaining structures until the
structure has been tested and a certificate of compliance with the specified test issued
3.2.4.2.6 Landscaping
On completion of earthworks to the finished level, the whole surface shall be graded, shaped and
compacted to final grades and levels. The surface shall be lightly watered as the Engineer may direct.
If ordered by the Engineer, topsoil shall be placed on level and slightly graded areas and shall be lightly
compacted by tamping, and trimmed neatly to required lines, grades, and levels. The final thickness of
topsoil after compaction shall be at least 200 mm.
If ordered by the Engineer, grass or other vegetation shall be planted after topsoiling has been completed.
Such planted areas shall be neatly trimmed and well watered, and the Contractor shall ensure that planted
areas are not permitted to dry out. Any grass or vegetation planted that fails to grow shall be replaced
by the Contractor, at his expense.
All land drains, like irrigation channels, culverts, etc. which have been severed during excavation work
shall be carefully reinstated by the Contractor at his cost in either similar or approved equivalent material
and construction.
Particular attention shall be paid to the support of reinstated drains in filled ground.
3.2.5 Tolerances
3.2.5.1 Positions, dimensions, levels, etc.
The work shall be finished to and within the limits (permissible deviation = PD) given below:
a. Excavations ±50 mm (iv) level (other than foundation level), ie PD from designed levels with
reference to nearest transferred bench-mark: ±15 mm
b. Embankments, terraces, etc.
(i) position of top edge, ie PD from designated position of any point, measured from nearest grid
line: ±300 mm
(ii) alignment of top edge, ie PD from a line joining any two points 30 m apart on top edge of
embankment: ±100 mm
(iii) finished levels, ie PD from designated levels with reference to nearest transferred bench-mark:
± (iv) 50 mm
(v) slopes of top surfaces, ie PD from rate of fall: ± 5 % i.e. if fall 10% tolerance 9.5 to 10.5%
3.2.5.2 Moisture content and density
The permissible deviations (PD) shall be as given below:
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a) OMC in field during compaction: +1% and -2%
b) specified density: +(no top limit) and -0
3.2.6 Testing and Acceptance
To determine founding conditions or for other purposes, the Engineer may require the Contractor to
drill, auger or excavate bore holes in advance of the start of construction. When so requested by the
Engineer, the Contractor shall provide labour, tools, machinery and equipment for sinking such
exploratory holes and for refilling them. Such operations will be paid as day work.
The Contractor shall carry out sufficient tests to satisfy himself about the consistency of material
placed in embankments and as backfill, and submit a test report to the Engineer.
The Engineer may carry out check tests as he deems necessary, at any depth or at any layer. Where
these tests reveal that the material used does not comply with the applicable requirements of the
specification, or that the compaction specified has not been attained, the Contractor shall rectify the work
to the satisfaction of the Engineer.
3.2.7 Measurement and Payment
Measurement of the excavation shall be, unless otherwise specified in BOQ, the net volume of excavation,
will be computed from the measurements net to the dimensions shown on the drawings.
Rates for excavation shall cover the cost of excavating, forming embankments, terraces and
supporting excavations, protection of structures, provision for existing services, dealing with storm
and ground water dewatering, protection of slopes, shoring upto 1.2m depth, necessary backfilling
work and disposal of any surplus and unsuitable material at a safe location or as instructed and
approved by the Engineer. Excavation shall be restricted to limits of excavation as provided in drawings.
No additional payment will be made for the required backfilling work. The cost of backfilling shall
include in the rate of correspondence items.
3.3 CEMENT CONCRETE
3.3.1 Scope
This specification covers the requirements for plain and reinforced concrete, either cast-in-situ or precast,
for civil engineering and building construction applicable to this project.
3.3.2 Interpretations
3.3.2.1 Supporting specifications
The following specifications shall, inter alia, form part of and be read in conjunction with this
specification:
a) General
b) Earthworks, as applicable
3.3.2.2 Application
This specification contains clauses that are generally applicable to concrete and structural precast concrete
work.
3.3.2.3 Definitions
Consistency - The extent, as measured by the slump test, to which fresh concrete resists flow or
deformation.
Designed Mix – A mix specified by its required performance in terms of strength.
Grade of concrete - An identification number for the concrete, the number being numerically equal to
the characteristic compressive strength at 28 d expressed in MPa.
Workability - The property of fresh concrete that determines the ease with which it can be placed and
compacted without segregation of the constituent materials.
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Specified strength - The required concrete strength (or the strength corresponding to the required
concrete grade) stated on the Drawings or in the Technical Specification, and which in all cases represents
the strength below which not more than 5% of valid 28 d test results obtained on cubes of concrete of
the same grade can be expected to fall.
Designed Mix - A design mix is designated by its specified strength followed by the size of aggregate used
in its manufacture, e.g. M30 /20 mm refers to a Grade 30 mix using aggregate with a maximum size of
20 mm.
Target strength - An average value of the strength of concrete that is higher than the characteristic strength
and is aimed at to ensure that the characteristic strength is attained. (Note: If the standard deviation can be
determined, the value of the target strength is at least equal to the specified strength plus 1.64 times the
standard deviation of valid 28 d test results.)
Valid test result - The average result obtained from the testing of two test cubes of concrete as defined
in BS 5328 Part 4.
3.3.2.3.1.4 Exposure conditions
Exposure conditions are as defined in BS 8110 Table 3.2
3.3.2.3.1.5 Joints
The location of joints is controlled by design requirements and construction limitations. Joints shown on
the Engineer’s Drawings are “designated construction joints” and are required for design requirements
and cover “movement joints”, “contraction joints” and “expansion joints”. The Engineer may, at the
request of the Contractor, give his consent to further joints before the casting of concrete to suit the
Contractor’s method of construction. These shall be defined as “construction joints”. In the event that
the placing of concrete has to be halted due to equipment failure, inclement weather, movement of shutters
or some other event, which are not the Employer’s risk, which requires the halting of concreting, and
“unforeseen construction joint” shall be formed. Where they are to the Employer’s risk they shall be
defined as “unforeseen designated joints”.
3.3.2.4 Abbreviations
For the purpose of this specification, the abbreviation for reinforced cement concrete shall be RCC and
the abbreviation for plain cement concrete shall be PCC.
1.2.10. 3.3.3 Materials
3.3.3.1 Approval of materials
The Contractor shall supply in good time to the Engineer for his approval, samples of the aggregates and,
if so ordered, of the water, that he proposes to use for the concrete and shall furnish evidence that the water
and aggregates comply with the requirements of the Contract. Evidence shall be in the form of a statement
from an approved laboratory of the results of tests, or an authoritative report or record of previous
experience.
3.3.3.2 Cement
Unless otherwise specified the cement used in the Works shall be Ordinary Portland Cement (OPC)
complying with BS12. The Contractor shall require the manufacturer to provide a certificate for each
consignment of cement received at the Site confirming that the cement complies with the requirements
of BS12. The Contractor shall maintain a record available for inspection by the Engineer of the locations
of concrete from each consignment.
Within eight weeks of the award of the Contract a report on proposed cement sources shall be submitted
to the Engineer. The report shall propose primary and secondary sources of supply and shall give each
manufacturer's full analysis of chemical composition and physical properties determined in accordance
with BS EN 196.
The report on cement sources shall be submitted at least four weeks in advance of the commencement
of work on trial concrete mixes.
The Contractor shall supply samples of cement, when requested by the Engineer both from any store
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on Site and the place of manufacture.
The Contractor shall conduct preliminary and works tests as required by the Engineer to determine
fineness, compressive strength (mortar cube) at 3 days and 28 days, initial and final setting time and
soundness of the cement, as described in BS EN 196.
Separate storage facilities shall be provided on the Site for each type of cement used. Cement shall be
fresh when delivered to Site and the consignments shall be used in the order of their delivery. The
Contractor shall mark the date of delivery on each consignment and each consignment shall be stored
separately in such manner as to be easily accessible and identifiable. No cement in bags or other container
shall be used unless these and the manufacturer's seals are intact at the time of mixing. If the cement is
delivered in bags it shall be stored under cover and on elevated floors that provide proper protection against
moisture and other factors that may promote deterioration. Bulk cement may be used providing it is stored
in approved weather-proof silos or similar containers provided that the cement drawn for use is measured
by mass and not by volume.
The Contractor shall not use cement which has hardened into lumps, but subject to removal of the lumps
by screening, the Engineer may allow such cement to be used in non-structural concrete mixes.
3.3.3.3 Water
The water used for making and curing concrete, grout and mortar shall comply with BS 5328 and shall
be from a source approved by the Engineer and at the time of use shall be free from polluting matter
in any quantity which:
(a) affects the initial setting time of the cement by more than 30 minutes or reduces the compressive
strength of test cubes by more than 20% when tested in accordance with BS 3148;
(b) prevents the achievement of the specified test cube strengths at 28 days for the appropriate grade
of concrete;
(c) produces discolouration or efflorescence on the surface of the hardened concrete.
The water shall be free from hydrocarbons and from suspended organic matter. Inorganic matter in
solution shall not exceed 500 mg/l by weight and in suspension shall not exceed 50 mg/l by weight.
The water which the Contractor proposes shall be tested by the Contractor to the approval of the
Engineer before use in the Permanent Works.
Regular tests of the water shall be made by the Contractor during construction of the Works as
instructed by the Engineer. The water shall be sampled at the point of discharge into the mix. The
Contractor shall supply two copies of each test result to the Engineer.
3.3.3.4 Aggregates
All aggregates shall comply with the requirements of BS 882 Specification for aggregates from natural
sources for concrete and the additional requirements of this Specification. The Contractor shall undertake
all necessary testing to demonstrate compliance with BS 882.
Fine aggregate shall consist of natural sand. The Engineer will permit the addition of suitable crushed
rock fine aggregate, as necessary, to the sand where in his opinion it is impracticable to obtain the
specified grading of the combined aggregates otherwise than by such addition. The maximum quantities
of clay, silt and fine dust shall, in any event, not exceed 3% by weight when the sample is tested to BS
812: Part 103.
Coarse aggregate shall comply with the requirements in Table 3 of BS 882 for graded aggregates to
the nominal maximum size specified for the appropriate grade of concrete and shall be made up of the
following gratings:
(a) 40 mm – 5 mm sized (b) 20 mm – 5 mm sized (c) 14 mm – 5 mm sized.
The acid soluble chloride levels of the aggregate as determined in accordance with BS 812: Part 117:
1988 shall not exceed the following values:
(i) 0.06% by weight of fine aggregate
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(ii) 0.03% by weight of coarse aggregate.
The acid soluble sulphate content of the aggregate when determined in accordance with BS 812: Part
118: 1988 shall not exceed the following values: (i) 0.40% by weight of fine aggregate
(ii) 0.40% by weight of coarse aggregate.
The drying shrinkage of the aggregate when determined in accordance with BS 812: Part 120: 1989
shall be less than 0.05%.
The water absorption of the combined aggregate shall not exceed 3% when determined in accordance
with BS 812: Part 2: 1975.
The aggregate shall be fully protected from contamination and loss of fines prior to its incorporation
into the concrete.
The soundness of the aggregate, as determined in accordance with ASTM C 88 using magnesium
sulphate with 5 cycles, shall not show a loss of greater than 15% for fine aggregate and 18% for coarse
aggregate.
Immediately after commencement of the Works, the Contractor shall supply samples of proposed
aggregates and also carry out preliminary testing on proposed aggregates for compliance with the
Specification. The results of such tests shall be to the satisfaction of the Engineer before the Engineer
will give approval to the source of aggregates proposed by the Contractor. Alternatively, and subject to
the approval of the Engineer, the Contractor may submit certified results of tests on the aggregate carried
out by an independent laboratory for the Engineer’s approval of the source of aggregate.
During the performance of the Contract, the Contractor shall supply samples of aggregates when required
by the Engineer for testing (the samples shall be taken in accordance with BS 812). Testing of all
aggregates in accordance with BS 812 and BS 4550 for compliance with all specified requirements shall
be performed by the Contractor weekly for each source of aggregate at each grading, unless otherwise
instructed by the Engineer. Any rejected aggregate shall be promptly removed from Site.
3.3.3.5 Admixtures
Admixtures shall not be used in any concrete without the approval of the Engineer. Admixtures may
require tests to be made before they are used. To facilitate approval, the Contractor shall provide the
following information:
a) the trade name of the admixture, its source, and the manufacturer's recommended method of use
typical dosage rates and possible detrimental effects of under-dosage and over-dosage
b) whether compounds (such as those containing chloride in any form as an active ingredient) likely
to cause corrosion of the reinforcing steel or deterioration of the concrete are present, and, if so, the
chloride content (expressed as chloride ions or as anhydrous chloride) by mass of admixture
c) the average expected air content of freshly mixed concrete containing an admixture which causes
air to be entrained when used at the manufacturer's recommended rate of dosage.
If the use of air-entraining agent is permitted by the Engineer, test measurements shall be carried out
on Site by the Contractor, as and when required by the Engineer, to determine
a) the percentage of air entrained in the concrete, and b) the density of concrete.
The Contractor shall provide equipment to permit measurement of entrained air at such frequencies as are
required by the Engineer.
3.3.3.6 Reinforcement
Unless otherwise stated in drawing reinforcement shall be Type 2 deformed bars. All reinforcement
shall comply with latest version of BS 4449.
The Contractor shall supply the Engineer with certificates from the manufacturer issued in accordance
with BS 4449 and BS 4483. For other reinforced bars stated in drawings, test certificate of relevant
standard shall be submitted. For all the required tests including the rebend test in respect of each
consignment delivered to Site.
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The reinforcement at the time of incorporation in the permanent works shall be clean and free from
damage, oil or grease, loose mill scale and loose rust. Bars which have become bent shall not be
straightened or re- bent for incorporation in the Works without the approval of the Engineer.
Steel reinforcement shall be stored clear of the ground and supported to prevent distortion. The
Contractor shall supply samples of reinforcement from the stocks on Site when required by the
Engineer.
It shall be the Contractor's responsibility to check Bending Schedules against reinforcement details
shown on the drawings. Any discrepancy or inaccuracy shall be brought to the attention of the
Engineer immediately.
Before assembling or fixing the reinforcement, the dimensions to which it has been bent shall be
checked by the Contractor against the bar schedules.
When installed, if the reinforcement is left exposed for extended periods of time, it shall be thoroughly
cleaned and painted with cement grout.
Bars shall not be permitted to be straightened. The bended reinforcement bars shall be discarded and shall
not be used in construction. Bar bending shall be carried out using appropriate bending die.
3.3.3.7 Storage capacity
The storage capacity provided and the amount of material stored (whether cement, aggregates, steel,
or water) shall be sufficient to ensure that no interruption to the progress of the work is occasioned by
lack of materials.
3.3.3.8 Deteriorated material
Material that has deteriorated, or that has been contaminated or otherwise damaged, shall not be used in
the concrete. Such material shall be removed from the Site without delay.
3.3.4 Construction Equipment
3.3.4.1 Mixing equipment
The type and capacity of mixing machines shall be such that the rate of output of concrete is suitable
for the rate of concreting. Each machine shall be capable of producing a uniform distribution of the
ingredients throughout the batch and shall comply with the specification to which the manufacturer
claims it has been manufactured. Worn or bend blades and paddles shall be replaced. The inner surfaces
of the mixer shall be clean and free from hardened concrete. The mixers used shall be specially suited
to the production of low slump concrete.
3.3.4.2 Vibrators
Vibrators shall be capable of fully compact each layer of concrete. At least one standby vibrator shall
be available at all times during concreting for every three vibrators necessary to maintain the rate of
placing.
Vibrating equipment used for the production of precast elements, whether in the form of a vibrating
table, an external vibrator attached to the mould, or an immersion vibrator, shall have the frequency that is
suitable for the compaction of low slump concrete.
The concrete that is to be compacted by vibration should appear anything from earth dry to slightly
glistening. The mix should have the appearance of lacking in fines.
3.3.4.3 Formwork
Scaffolding / formwork shall be so designed and constructed that the concrete can be properly placed and
compacted and that, subject to the tolerances specified, the required shapes, finishes, positions, levels,
and dimensions shown on the drawings are maintained. The formwork and joints shall be capable of
resisting the dead load, including the pressure exerted by the wet concrete, wind forces, and all other
superimposed loads and forces
The types of ties used and their position shall be such that the required finish is achieved and will not
be marred by subsequent corrosion of the ties.
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Unless otherwise shown or directed, formwork shall be such that exterior corners of finished concrete
are provided with 25-mm chamfers and re-entrant corners without fillets.
A sufficient number of forms of each kind shall be provided to permit the required rate of progress to
be maintained. Whenever, in the opinion of the Engineer, additional forms are necessary to maintain
the progress scheduled, such additional forms shall be provided by the Contractor at his own expenses.
When concrete is cast in high lifts (maximum permitted lift height is 1.5 m), adequate clean-out holes
shall be provided at the bottom of each lift of forms. The size, number and location of such clean out
holes shall be subject to the approval of the Engineer.
Beam soffits shall be erected with an upward chamfer of 8 mm for each 1 m of span, if not otherwise
directed by the Engineer.
Opening for inspection of the inside of beam, wall, column and similar shuttering and for cleaning out purposes shall be formed so that they can conveniently be closed before the placing of concrete.
Shuttering, which as a result of prolonged use or general deterioration, does not, in the opinion of the
Engineer, conform to the particular requirements as specified, shall not be reused.
Sawn shuttering shall produce an ordinary standard of finish consistent with normal good practice for
use where the face of the finished concrete will not be exposed. The face in contact with the concrete
shall consist of sawn timber boards, sheet metal or other approved material.
Wrought shuttering for use where the face of the finished concrete is to be exposed shall produce a
high standard of finish consistent with the best practice. The face in contact with the concrete shall
consist of smooth boards of not less than 35 mm finished thickness, of framed plywood or metal
panels or other approved material. Joints between boards and/or panels shall be arranged in a uniform
pattern.
Special wrought shuttering shall provide the highest standard of finish where the face of the finished
concrete is to form a particular feature. The face in contact with the concrete shall consist of large smooth
sheets, unless otherwise ordered, arranged in an approved uniform pattern, with joints coinciding with
possible architectural features, sills, window heads, or changes in direction or surface. Accurate alignment
of all joints shall be maintained. Wrought boarding and standard steel panels shall not be used unless
specially faced.
3.3.4.4 Scaffolding and ladders
The Contractor is responsible for providing, erecting, dismantling, and removing safe and adequate
lifting equipment and scaffolding where required at his own cost.
3.3.4.5 Casting beds and moulds
All casting beds for precast concrete shall be properly aligned and levelled. Adequate weather protection
shall be provided should this be necessary to achieve the standards specified below.
3.3.4.6 Construction Equipment for handling, lifting and stacking
The Contractor shall provide adequate equipment for handling, lifting, and stacking precast units that
they do not become discoloured and are protected from permanent damage due to stresses induced
during handling or stacking or due to the use of slings, chains, and hooks.
3.3.5 Construction and Workmanship
3.3.5.1 Reinforcement
Reinforcing bars shall be bent to the shapes and dimensions shown on the drawings and bending schedules
to BS 4466. All bars shall be bent cold around an appropriate former. Bending shall be done slowly, a
steady, even pressure being used without jerk or impact.
Steel shall, at the time of the placing of the concrete, be free from loose or powdery rust, scale, oil, or
other coatings that may reduce the bond between steel and surrounding concrete, affect the durability of
the concrete, or initiate corrosion of the reinforcement. If any substance other than water is used for
lubricating the formwork, every precaution shall be taken to avoid contamination of the reinforcing steel
by such substance.
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Reinforcing steel shall be positioned as shown on the drawings or as directed and maintained in those
positions within the tolerances specified. It shall be secured against displacement by tying at intersections
with annealed wire of nominal diameter 1.25 or 1.6 mm, or by the use of acceptable clips or, if permitted
by the Engineer, by welding. Reinforcing bars shall be supported and aligned in their correct position by
means of hangers, chairs, spacers or saddles of approved design.
Unless otherwise shown on the drawing or directed by the Engineer, the minimum cover of concrete over
reinforcing bars, measured from the outside of the most outer bar or stirrup, shall be 25 mm for mild
exposure conditions, 35 mm for moderate exposure conditions, and 50 mm for severe exposure conditions
or the diameter of the bar to which the cover is measured, whichever is greater. Cover shall be maintained
by the use of plastic spacers
The Contractor shall ensure that reinforcement including stirrups, links, and tying wire does not encroach
into the specified cover. Splices or joints in reinforcing bars shall be made only as and where shown on
the drawings or as otherwise approved.
If left exposed for future bonding of extensions to the Works, reinforcing steel shall be protected from
corrosion as directed. For precast units, reinforcement shall, where practicable, be preformed into rigid
cages. For this purpose spot welding of bars shall be carried out only by skilled and experienced welders.
3.3.5.2 Formwork
Formwork will be classified in accordance with the surface conditions required on the finished concrete,
as shown on the drawings or as directed. Such finishes will be as follows:
a) Class F1 - Rough. No treatment of the surface of the concrete will be required after the striking of the
formwork. The finish of the concrete need not be more accurate than Degree of Accuracy III as defined
in terms of Clause 3.3.6.
b) Class F2 - Smooth. Imperfections such as small fins, bulges, irregularities, surface honeycombing,
and slight surface discolourations shall be made good and repaired by approved methods. The finish of
the concrete shall be accurate to Degree of Accuracy II.
c) Class F3 - Special. Special finishes shall be as indicated on the drawings.
If no Class of Finishes is specified in the BOQ or Technical Drawing, Class of finishes Class F2 shall
apply.
Forms shall be erected with joints tight enough to prevent leakage of cement mortar.
Surfaces of forms (regardless of the material of which they are made) that are to be in contact with fresh
(wet) concrete shall be treated with a coat of non-staining mineral oil or other approved material, or, in
the case of timber forms, by thorough wetting of the surfaces with water, so as to ensure easy release
and prevent adhesion of the formwork during stripping.
Before re-use, all formwork shall be reconditioned, and all form surfaces that are to be in contact with
the concrete shall be thoroughly cleaned.
Where necessary for the proper placing of the concrete, temporary openings for cleaning, inspection, or
placing and compaction purposes shall be provided and, subsequently, so closed as to provide the finish
specified and to conform to the applicable tolerances specified.
Formwork shall not be removed before the concrete has attained sufficient strength to support its own
weight and any loads that may be imposed on it. The Engineer’s approval shall be obtained before
formwork is removed. In cool weather, stripping times shall be determined by interpolation between the
periods specified for normal and cold weather.
If the Contractor can prove to the satisfaction of the Engineer that a period shorter than the appropriate
minimum given above is sufficient to enable the concrete to comply with its requirements, the formwork
may be removed after such shorter period.
Formwork shall be removed carefully so that shock and damage to the concrete are avoided.
Notwithstanding the provisions above, the Contractor shall be responsible for making good any damage
to the concrete arising from the removal of formwork and its supports.
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3.3.5.3 Holes, chases, and fixing blocks
No holes or chases, other than those shown on the drawings or approved by the Engineer, shall be cut or
otherwise formed in the concrete. The manner of attaching fixtures to be embedded in the concrete shall
be subject to approval by the Engineer.
Boxes for forming holes shall be constructed so as to be easily removable without damaging the concrete
during removal. They shall be properly vented to permit the escape of entrapped air and shall be capable
of being sealed, subsequently, to prevent the loss of grout.
3.3.5.4 Pipes and conduits
No pipes or conduits, other than those shown on the drawings or approved by the Engineer, shall be
permanently embedded in the concrete.
3.3.5.5 Concrete
3.3.5.5.1 Quality
Concrete shall comply with the requirements for a designed mix to BS 8110 and BS 8007
The Contractor shall determine to the approval of the Engineer the actual proportions of ingredients for
each grade of concrete to be used in the Permanent Works. The concrete shall meet the requirements
given in the following table 3.3.5.5.1
Table 3.3.5.5.1: Requirements of Grades of Concrete

Cement content
(kg/m3)
Grade

M
20/20

Cube crushing strengths(N/mm2)
Maxim
um

Minim
um

Maxim
um

220

440

0.65

220

-

0.70

W/C
ratio

Workabi
lity

Targ
et

Minimum
of 4

Minim
um

Medium

31.5

23.0

17.0

24.0

18.0

12.0

M
15/20

Notes:
1. Water cement ratio is the ratio of free water to cement in the mix based on aggregates being in a
saturated surface dry condition.
2. The specified characteristic compressive strengths for the minimum individual test result and the mean
of four consecutive test results are derived from Clause 3.1 and Table 1 of BS 5328 : Part 4 1990.
3. High workability: slump 65 to 135mm
3.3.5.5.2 Medium workability: slump 50 to 100mm
The Contractor shall submit details of the source of all material and the proposed quantities of each
ingredient per cubic meter of fully compacted concrete. The Contractor shall then make trial mixes for
each grade of concrete using the same type of Constructional Equipment and the same materials as are
proposed for the Permanent Works. The Contractor shall give one week notice of such trials to enable
the Engineer’s Representative to attend. For each trial mix, three separate batches of concrete shall be
made by the Contractor and will be tested at 28 days all in accordance with BS 1881: Part 116. Such trial
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mixes shall not be the first batch through the equipment in any one sequence of concrete production.
The Contractor shall not commence concreting in the Permanent Works until details of trial mixes and
test results for each grade of concrete have been submitted to, and approved by, the Engineer.
A trial mix design will be approved by the Engineer with respect to strength if the average compressive
strength of the nine cubes so tested is more than the target means strength appropriate to the grade as
given in Table 3.3.5.5.1.
The Contractor shall not alter the approved mix proportions nor the approved source of supply of any of
the ingredients without having previously obtained the approval of the Engineer.
During production the Engineer may require trial mixes to be made before a substantial change is made
in the materials or in the proportions of the materials to be used.
3.3.5.5.3 Batching
3.3.5.5.3.1 Weight Batching
In normal circumstances weight batching shall be used. The mass of cement supplied in a standard sack
shall not be less than 50 kg. All cement taken from bulk storage containers and from partly used sacks
shall be batched by mass with additional 2 % of mass required.
Mixing water for each batch shall be measured. The amount of water measured shall be adjusted to allow
for the moisture content of the aggregates.
The mass of the aggregate of each size shall be determined and a correction made for the moisture content
of the aggregates. (See 3.3.5.5.1)
3.3.5.5.3.2 Volume Batching
In special circumstances, and at the sole discretion of the Engineer, proportioning of materials by volume
may be approved. If batching is by volume, the fine and the coarse aggregates shall be measured
separately in suitable measuring boxes of known volume and of such capacity that the quantities of
aggregates for each batch are suitable for direct transfer into the mixer. Bulking tests on the fine aggregate
shall be conducted regularly and the results used for adjustment of the batch volume of the fine aggregate
to give the true volume required.
Volume-batching of cement will in no case be accepted. The Contractor may, however, so proportion the
mix that each batch shall use a whole bag or bags of cement, the weight of which is known precisely. All
gauge boxes shall be accurate and strongly constructed and due allowance shall be made for bulking of
the aggregates in assessing the correct volume to be used. The aggregates and the cement shall be
thoroughly mixed in a clean mechanical mixer for a period of time agreed with the Engineer and the
water added on the basis of the approved mix.
3.3.5.5.4 Mixing
The following requirements shall apply to the mixing of concrete at the construction location:
a) Mixing of materials for concrete shall be conducted by an experienced operator.
b) The sequence of charging the mixing equipment shall have been approved before mixing commences
and, unless otherwise directed, the approved sequence shall be maintained.
c) The total volume of material per batch shall not exceed the rated capacity of the mixer.
d) Before any concrete is mixed, the inner surfaces of the mixer shall be cleaned and all hardened concrete
shall be removed. A slurry of cement, sand, and water containing cement and sand in a ratio of 1:2 and
in sufficient quantity to cover the entire inside surface of the mixer shall be produced in the clean mixer
and discharged immediately before the charging of the mixer with materials at the commencement of
each concrete production run.
e) The period of mixing shall be measured from the time when all the materials are in the drum or pan
to the commencement of discharge. Subject to the provisions of (f) below, the mixing period for each
batch of 1.5 m3 or less shall be at least 1.5 min and 1 min for drum-type and pan-type mixers
respectively, and shall be increased by 20 sec and 15 sec respectively for each additional cubic meter or
part thereof. During this period, the drum or pan shall be rotated at the speed recommended by the
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manufacturer of the mixer. The maximum continuous mixing times at the recommended mixing speed
shall not exceed 10 min and 6 min per batch for drum-type and pan-type mixers respectively.
f) In the event of delay in the concreting operations, concrete may be retained in the mixer for a
maximum period of 2 h provided that the slump is checked frequently and that only enough water to
maintain the target slump is added to the mixer. During this period the mixer shall be restarted and run
for about 2 min every 15 min. The Engineer may order that the period of 2 h be reduced if, in his opinion,
the ambient temperature, or any other factor, will tend to produce early setting.
g) Discharge shall be so carried out that there is no segregation of the materials in the mix. The mixer
shall be emptied completely before it is recharged. If the mixer has been out of use for longer than 30 min,
it shall be thoroughly cleaned out, particular attention being paid to the removal of any built-up of
materials in the drum, in the loader, and around the blades or paddles.
The Engineer will advise whether the production of concrete at a central concrete production facility
other than on the construction location is permitted and whether the test results obtained by such a
production facility as part of its quality control system are acceptable.
3.3.5.5.5 Transportation
Mixed concrete shall be discharged from the mixer and transported to its final position in such a manner
that segregation, loss of ingredients, and adulteration are prevented and that the mix is of the required
workability at the point and time of placing.
3.3.5.5.6 Placing
The Contractor shall give the Engineer 24 h notice of his intention to place concrete. The concrete shall
be placed within 1 h of the time of its discharge from the mixer. Concrete shall not be re-tempered by the
addition of water or any other material. The forms to be filled shall be clean internally. All excavations
and other surfaces of an absorbent nature that are to come into contact with the concrete shall be
dampened with water. There shall be no free water on the surfaces against which concrete is to be placed.
Wherever possible, the concrete shall be deposited vertically into its final position to avoid segregation
and displacement of reinforcement and other items that are to be embedded.
Deposited concrete shall not be so worked (whether by means of vibrators or otherwise) as to cause it to
flow laterally in such a way that segregation occurs. Where possible, the concrete shall be brought up in
horizontal layers of compacted thickness not exceeding 450 mm and heaping shall be avoided.
Where a chute is used to convey the concrete, its slope shall be such as will not cause segregation, and a
suitable spout or baffles shall be provided for the discharge of the concrete.
Concrete shall not be allowed to fall freely through a height of more than 3 m, unless otherwise approved.
Placing of concrete under water will be permitted only under exceptional circumstances when it is, in
the opinion of the Engineer, not practicable to dewater before placing. No concrete shall be placed in
flowing water. When the placing of concrete under water is permitted, it shall be placed by means of a
tremie. During placing, the lower end of the tremie shall be continuously immersed in the concrete being
deposited. To maintain the desired properties of the concrete the quantity of cement in the concrete mix
shall be increased by 20%. Full details of the method proposed and of the adjusted concrete mix
proportions shall be submitted to the Engineer for his approval before placing commences. During and
after concreting under water, pumping or dewatering operations in the immediate vicinity shall be
suspended.
Waterstops shall be carefully maintained in the position shown on the drawings and properly protected
from damage and the harmful effects of light and heat during all stages of construction. The stop-boards
on each side of the waterstop shall be accurately wrought to match the profile of the waterstop. The
concrete shall be carefully compacted under and around the waterstop so as to leave no cavities.
Joint filler material of the thickness specified shall be cut to shape and fixed to fill the whole space
between the concrete faces of the joint which is not otherwise filled by waterstop and joint sealer.
Abutting pieces shall be placed in close contact and the joints covered on each side to prevent the passage
of cement grout.
Recesses at movement joints on both faces of the concrete work except on the underside of continuously
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supported work and on faces backfilled with earth shall be accurately formed to the lines and dimensions
shown on the drawings. The Contractor shall prepare the surfaces of the recesses and shall supply a joint
sealer and fill or caulk the recess completely with it, all in accordance with the manufacturer's instructions.
The placing of concrete by pumping in any section of the Works shall be subject to the approval of the
Engineer. The Contractor shall furnish the Engineer with full details regarding the mix proportions of
concrete that he intends to place by pumping. The Contractor shall not place concrete in the Permanent
Works:
a) During heavy rains or dust storms.
b) When the air temperature is more than 43o C.
c) When the air temperature is less than 2o C.
d) If the temperature of the concrete on discharge from the mixer is less than 4o C or more than 32oC.
e) When the air temperature exceeds 25oC without taking precautions and demonstrating to the approval
of the Engineer that the maximum internal temperature of the concrete within 24 hours after casting in
place is unlikely to be more than 30oC in excess of the ambient temperature or more than 60o C.
f) Without the Engineer’s approval if the temperature of the shutters or reinforcement exceeds 30o C.
To keep within these limits the Contractor may, among other means, spray aggregates with water, and
use chilled mixing water, or add ice direct to the mixer provided that no ice is present in the mix when
discharged from the mixer.
When concreting in hot weather all material used shall be kept in the shade. Water tanks, mixers and
chutes should be shaded, but where this is not possible they shall be painted white and kept white.
3.3.5.5.7 Compaction
The Contractor shall regard the compaction of the concrete as work of fundamental importance and shall
produce a watertight concrete of maximum density compatible with the approved mix. Compaction shall
be assisted by the use of mechanical vibrators of the immersion type, but shall not involve the vibration
of reinforcement or shutters except that vibration of shutters may be allowed, with the approval of the
Engineer. Vibrators shall be inserted at least to the full depth of the newly deposited concrete and then
slowly withdrawn to prevent the formation of voids. The procedure shall be continuous with points of
insertion 150 to 225 mm apart. The number and type of vibrators available for use during each period
of concreting shall be to the approval of the Engineer, which will not be given if sufficient stand-by
vibrators in good working order are not readily available. If concreting is in the dark, ample lighting shall
be provided at the mixing stations and at every place where concrete is being deposited.
Compaction shall be carried out by mechanical vibration or (if approved) by spading, rodding, or forking.
Over-vibration resulting in segregation, surface laitance, or leakage, or any combination of these, shall
not be permitted. The rate of concrete placing shall be commensurate with the available compaction
equipment and only skilled operators shall be permitted to undertake compaction by vibration.
Concrete for precast elements shall be so placed in moulds and vibrated that concrete surfaces are smooth
and even and all arises are true and clean.
Where precast units having architectural finishes are required, the Contractor shall ensure that duplicate
samples are submitted to and approved by the Engineer with regard to both colour and quality before full
scale production is commenced. One sample will be retained by the Engineer and the other shall be
retained by the Contractor at the place of manufacture. The Contractor shall not commence manufacture
until acceptable samples have been lodged.
3.3.5.5.8 Designated and Construction joints
Concreting shall be carried out continuously up to the locations where joints are shown on the Contractor's
working drawings or up to approved or directed locations. The method adopted for forming such joints
and unforeseen joints shall be one of the following:
3.3.5.5.8.1 General Preparation
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a) Joints when concrete is less than 24 h old. The surface of the concrete shall be water jetted to expose
the aggregate.
b) Joints when concrete is more than 24 h but not more than 3 d old. The surface of the concrete shall be
sandblasted or chipped with a light hammer to expose the aggregate.
c) Joints when concrete is more than 3 d old. The procedure specified in (b) above shall be followed.
3.3.5.5.8.2 Preparation before placing concrete
a) Joints when concrete is less than 24 h old. The surface of the concrete shall be swept clean and
immediately before placing the concrete wetted but without pools of water.
b) Joints when concrete is more than 24 h but not more than 3 d old. The surface of the concrete shall be
swept clean, and thoroughly wetted but without pools of water.
c) Joints when concrete is more than 3 d old. The procedure specified in (b) above shall be followed,
except that the old surface shall be kept continuously wet for at least 24 h before the new concrete is
placed.
3.3.5.5.9 Curing and Protection of Concrete
The Contractor shall, until it has thoroughly hardened and for not less than 7 days, protect the concrete
from the harmful effects of frosts, wind, sun, high or low temperature, variation or reversal of
temperature gradient, premature loading, deflection or impact, and aggressive groundwater. The
protruding steel shall be kept cool.
Unless otherwise approved by the Engineer, exposed concrete surfaces shall be kept continuously moist
for not less than 7 days after casting in the case of Portland and Sulphate resisting cement concretes.
Immediately upon exposure, surfaces shall be covered with a thick layer of hessian or sand or other
material as may be approved by the Engineer, which shall be in continuous contact with the concrete and
kept wet to the satisfaction of the Engineer; the Contractor shall make special provision to the satisfaction
of the Engineer for the supervision of wetting concrete which incorporates other authorized types of
cement.
If curing membranes are proposed by the Contractor and approved by the Engineer, they shall be applied
in conformity with the manufacturer’s instructions. They shall be applied to un-shuttered surfaces within
one hour of concrete deposition and shall incorporate aluminum or other approved reflecting agent.
Surfaces with applied curing membrane shall be shaded from the sun, unless otherwise approved.
Curing membranes shall not be applied to construction joints.
Concrete curing compound for structures shall be a liquid resin or wax resin base membrane curing
compound of a proprietary brand and shall contain a fugitive dye.
Test certificates, prepared by an approved testing laboratory, shall be supplied by the Contractor to show
that the compound complies with the curing efficiency.
3.3.5.5.10 Concrete surfaces
Surfaces of concrete not finished against forms or ground surfaces shall be finished to the following classes.
Type Ul - This finish is for surfaces where a superior finish is not required. It is also the first stage for
finishes U2 and U3. The finishing operations shall consist of grading, tamping, and screeding the
concrete to produce a uniform, plain, or ridged surface.
Type U2 - This is a smooth matt finish such as may be achieved by a wood trowel, as required, inter alia,
to receive mastic paving, block or tile paving bedded in mastic or screeds. Smoothing shall be done only
after the concrete has hardened sufficiently, and may be by hand or machine. Care shall be taken that the
concrete is worked no more than is necessary to produce a uniform surface free from marks.
Type U3 - This is a smooth steel-trowelled finish for surfaces of concrete paving, tops of walls, copings
and other members exposed to weathering or water, surfaces to receive thin flexible sheet, tile paving
bedded in adhesive, and seatings for bearing plates and the like where the metal is in direct contact with
the concrete. Trowelling shall not commence until the moisture film has disappeared and the concrete
hardened sufficiently to prevent excess laitance from being worked to the surface. The surfaces shall be
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trowelled by hand or machine under firm pressure and left free from trowel marks.
If no Class of Finishes has been specified in the BOQ or Technical Drawing, Class of finishes U2 shall
apply.
3.3.5.5.11 Concrete in wet ground
The Contractor is to provide a dewatering system on own cost, which ensures when concrete is placed
there is not surface water and the ground provides suitable working condition.
3.3.5.5.12 Defects
The concrete shall be homogeneous and free from honeycombing, intersectices, and planes of weakness.
If, after removal of the forms, the concrete shows any defect, the Contractor shall immediately report
such defect to the Engineer, and he shall not carry out any patching or remedial work until authorized to
do so by the Engineer.
After thorough inspection and investigation of the quality and strength of the defective work and after
due consideration of the possible consequences of such defect, the Engineer will either specify the extent
and method of repair or order the demolition and reconstruction of the whole of the defective work to the
extent that he considers necessary.
The cost of all such investigation, repair, and remedial work and of any demolition and reconstruction of
defective work shall be borne by the Contractor and all repair, remedial, and reconstruction work shall
be executed to the satisfaction of the Engineer.
Finished concrete shall have a neat, smooth, even, and uniform finish free from any honeycombing. If
the finish of any formed or floated concrete surface is, to the opinion of the Engineer, unsatisfactory and
does not conform to that specified, the Contractor will be required, at his own expense, to rub down such
surface while it is still green, or, alternatively, to grind it down with Carborundum or other suitable
material when it has hardened or to take other approved measures to give the specified finish.
For precast elements, moulds shall be removed without any shock or vibration that might damage the
concrete or have any other detrimental effect on the units and on their surfaces.
3.3.5.5.13 Handling and erection of precast units
The Contractor shall ensure that lugs, slots, holes, etc., provided for handling units and moving them
from the point of manufacture to the place where they are erected, are adequate, and are so arranged
that excessive stresses do not occur in any unit during handling, movement, or erection. Without
the Contractor's responsibility being limited in any respect, the position of lifting and supporting points,
the method of lifting, and the type of equipment and transport used shall be subject to approval by the
Engineer.
The Contractor shall place indelible identity, location, and orientation marks on each unit, as and where
necessary. Packing pieces shall be such that they do not discolour or otherwise permanently damage the
units.
Precast units shall be so stacked that the accumulation of trapped water and dirt is prevented, that, in the
case of small units, deformation is minimized during the curing process, and that large units have
complete freedom of movement during the curing process.
The method of assembly and erection agreed to with the Engineer shall be adhered to on the Site.
Immediately after the unit is in position and before the lifting equipment is removed temporary supports
or temporary connections between units shall be provided as necessary. The final structural connections
shall be completed as soon as is practicable.
3.3.5.5.14 Joint Sealers
The Contractor shall construct recesses at all joints and on both faces of the concrete work except on the
underside of ground slabs. The recesses shall be accurately formed to the lines and dimensions shown on
the Drawings or as agreed with the Engineer.
The Contractor shall prepare the surfaces of the recess, prime if necessary and shall apply a joint sealer
and fill or caulk the recess completely with it.
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Joint sealing shall not be commenced without the approval of the Engineer. In reservoir joints the sealer
shall be applied after the construction of the reservoir roof.
Sealants shall be installed in strict accordance with the manufacturer’s instructions. De-bonding strip
shall be used in conjunction with the sealers as indicated on the Drawings. The de-bonding strip shall
be compatible with the joint sealer and shall be resistant to attack from the primer used to bond the sealer
to the concrete.
Polysulphide and polyurethane sealers shall not abut bituminous sealers. Surfaces to receive polysulphide
and polyurethane sealers shall be kept free from bituminous paints.
All sealers shall be appropriate for the prevailing climatic conditions.
3.3.5.5.15 Concrete for Benching
Concrete for benching in manholes and similar structures shall consist of Grade M15 concrete unless
otherwise specified. It shall be placed with low workability to the approximate shape required, and,
while still green, shall be finished with not less than an average of 20 mm of cement screed to a steel
trowelled finish and to the contours indicated on the drawings.
3.3.5.5.16 Records
The Contractor shall maintain written records that provide the following information:
a) the date on which each section was concreted
b) the position of the section within the Works
c) the time taken to place the concrete
d) the daily weather conditions
e) the nature of samples taken and the dates they were taken
f) the curing history
g) the date of removal of formwork
h) the grade of concrete
A written record of the concrete works shall be made each day by the Contractor and kept available for
inspection by the Engineer. The diary shall contain notes and records of:
(a) The names of the Contractor's engineers who are responsible for the different phases of the concrete
work, and also the names of their assistants.
(b) The temperatures of air, water, cement, aggregates and concrete, together with the air humidity and
type of weather.
(c) Deliveries to the Site of concrete materials (quantity, brand of cement, etc).
(d) Inspections carried out, tests performed, etc and their results.
(e) Times of commencement and completion of different parts of the concrete works, and times of
erection and striking of forms.
(f) Quantity of cement, fine and coarse aggregate and admixture used for each section of work, and the
number and kind of test samples taken on these ingredients and water.
3.3.6 Tolerances
3.3.7.1 General
Permissible deviations (PD) appropriate to the degree of accuracy will be applied to linear dimensions,
position, plumb (verticality), level, squareness, and bow.
Where precast units are to fit on between cast-in-situ concrete units, the tolerances applicable to the castin-situ concrete shall be compatible with the tolerances applicable to the precast units.
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The Degree of Accuracy may be one of the following:
a) Degree of Accuracy III for use where a high degree of accuracy is unnecessary, e.g. mass foundations,
Finish classes F1 and U1.
b) Degree of Accuracy II for what is normally considered "good work" Finishes F2 and U2.
c) Degree of Accuracy I where the use of special, as opposed to normal, methods or materials (or both)
is warranted, e.g. prefabricated units or where such are to fit in. Finishes classes F3 and U3. Deviations
will be measured as set out below:
a) Any deviation from flatness of a plane surface will be measured as the maximum deviation of the
surface from any straight line of length 3 m joining two points on the surface, determined by means of a
straight-edge the ends of which are supported on identical blocks of suitable thickness placed over each
of the points.
b) Any abrupt change in a continuous surface, including a local depression or peak in a floor or wall and
any abrupt change caused by a joint in formwork will be measured as specified in (a) above.
c) Out-of-squareness of a corner or an opening or an element such as a column will be measured by
taking the longer of two adjacent sides as the base line, and determining any departure from the
perpendicular of the side at either end of the base line.
3.3.7 Tests and Acceptance
3.3.7.1 Facilities and frequencies of sampling
For the purposes of taking samples and carrying out tests, the Engineer shall have free access to the Works
and the Contractor shall provide all equipment required for the sampling (e.g. cones and moulds) as
specified and render any assistance necessary. If so required, the Contractor shall provide storage and
protection for such samples on the Site.

While concrete of a particular grade is being placed under the same conditions, sets of samples (each
sample being sufficient for 3 cubes) shall be taken.
The sets of samples shall be taken as close as is practicable to the start of placing and at appropriate
intervals thereafter, or from one particular batch and then from subsequent batches chosen at appropriate
intervals.
At least one set of samples shall be taken from each day's casting and from at least every 90 m3 of
concrete of each grade placed.
Only one sample shall be drawn from any one batch of concrete, and, except where otherwise ordered,
no sample shall be taken of any grade until at least 3 batches of such grade have been mixed and
discharged.
3.3.7.2 Testing
All testing shall be carried out in accordance with the relevant applicable standards or as directed by the
Engineer.
The Contractor shall ensure that Site testing is carried out by a competent technician or by a person
deemed by the Engineer to be sufficiently experienced.
The Contractor shall ensure that laboratory testing is carried out by a recognized testing institution or an
approved laboratory or a firm approved by the Engineer.
Where early-strength testing is desired by the Contractor (e.g. for determination of the seven day
strength), plans for such testing and interpretation of results shall be as agreed between the Contractor
and the Engineer. As a general guide the seven day strength may be considered to be the 28 day strength
divided by 1.4.
3.3.7.3 Acceptance criteria for designed mix concrete
Of the three cubes made from each sample of fresh concrete in accordance with BS 1881, one will be
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crushed at 7 days and the other two at 28 days. The average of the two 28-day strengths will be taken as
the test result. Compliance with the specified strength requirements shall always be judged on the 28days’ test results.
Concrete shall be considered to have failed to comply with the Specification:
(a) if a test result is less than the minimum specified in BS 5328 for that grade of concrete, in which case
the concrete which it represents shall be broken out and disposed of away from the Site by the Contractor
unless at his sole discretion the Engineer approves otherwise (Ref Table 5.2(a)).
(b) if the average of four consecutive test results for that grade of concrete shall have failed to exceed the
minimum mean of 4 as specified in BS 5328 in which case no further concrete of that grade shall be
placed in the Permanent Works until the Contractor shall have discovered the cause of such failure and
rectified it to the satisfaction of the Engineer (Ref Table 5.2(a)).
If a mix fails to achieve the requirements for fresh concrete the batch shall be rejected and no further
concrete of that grade shall be placed in the Permanent Works until the cause of failure has been rectified.
If test results for strength of concrete of any grade are consistently and significantly in excess of the target
mean strength the Engineer may on the application of the Contractor agree to a reduction in the cement
content in the mix for that grade, provided the cement content is not lowered below the minimum
specified for that grade, nor the maximum water/cement ratio exceeded.
If, after evaluation of the test results an examination of the concrete in the structure is indicated, one or
more of the procedures in the sequence given below may be adopted at the discretion of the Engineer to
determine the acceptability or otherwise of concrete in particular sections of the structure:
a) An assessment of the stress level in the structure concerned in relation to the test result obtained
b) non-destructive testing, subject to similar concrete of proved acceptable quality being available in
comparable members in the same construction as a reference (impact hammers and ultrasonic testing are
two examples of such test techniques that may be used, provided the apparatus has been previously
calibrated)
c) the testing of drilled cores in accordance with relevant applicable standards under terms and conditions
agreed upon between the Engineer and the Contractor.
Where load tests are, in the opinion of the Engineer, unsuitable or impractical, and if an examination
described above does not show the concrete strength to be acceptable, or if a portion of the structure fails
to pass the test, the Contractor shall, on the instructions and directions of the Engineer, either replace or
strengthen by approved means: each section of the structure that failed or contains concrete that failed, as
relevant; and any section, irrespective of strength, the functional purpose of which is affected by the a failed
section or failed concrete.
The Contractor shall bear the cost of any replacement or strengthening referred to above as well as any
other remedial measures that may be ordered to restore the durability of the concrete to that achievable by
concrete of the strength required in terms of the specification.
3.3.7.4 Individual Load Tests on Precast Units
If so directed by the Engineer, the unit to be tested shall be supported at its designed points of support
and loaded for 5 min with a load equal to the sum of the characteristic dead load plus 1.25 times the
characteristic imposed load, and the deflection shall then be recorded. The maximum deflection measured
after application of the load shall be checked for compliance with the applicable requirements of the
relevant applicable standards.
The recovery shall be measured 5 min after the removal of the applied load and the load shall then be reimposed. The percentage recovery after the second loading shall be at least equal to that determined after
the first loading and at least
90 % of the deflection recorded during the second loading. At no time during the test shall there be, in
the opinion of the Engineer and in the light of a reasonable interpretation of the relevant data, any sign of
weakness or faulty construction in the unit under test.
If destructive tests for beam units are ordered, the unit to be tested shall be supported at its design points
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of support, and loaded to its ultimate design load. The unit shall not fail within 15 min after the application
of the test load. A deflection exceeding 1/40 of the span shall be regarded as failure of the unit.
For units not amenable to the tests described above, details of the testing arrangements shall be agreed
between the Engineer and the Contractor before such units are cast.
3.3.8 Measurement and Payment
3.3.8.1 Formwork
Unless otherwise specified in the BOQ, formwork will be measured as the net area of the face of the
concrete. No deduction will be made for fillets and splays of size up to 100 x 100 mm or for openings
of diameter up to 0.7 m or of area up to 0.5m2. No payment will be made for formwork used in forming
designated and construction joints.
3.3.8.2 Reinforcement
Unless otherwise specified in the BOQ, steel for reinforcement will be measured net by mass of all bars,
including supporting steel detailed on the bending schedules. No allowance will be made for cutting,
waste, spacer devices, laps, or binding wire.
Steel offcuts resulting from the cutting and bending of reinforcing steel in accordance with the bending
schedule shall be deemed to be the property of the Contractor.
3.3.8.3 Concrete
Unless otherwise specified in the BOQ, the volume or area of concrete, in which unit the payment is
intended, will be computed from the measurements net to the dimensions shown on the drawings or to
the dimensions cast, whichever is the smaller. Structural elements that are undersized will be measured
for payment only if they are accepted by the Engineer.
Precast slab shall be measured in the net surface area for defined thickness of the slab. The rate of precast
slab include rate of concrete, formwork, reinforcement, underlying material and other incidentals required
to complete the works.
No allowance will be made for concrete required to make up overbreak in soft excavation, but payment
will be made for additional concrete or formwork, ordered in writing by the Engineer to replace unsuitable
material or overbreak in hard rock or in intermediate excavation.
Sub-foundation carpets and blinding layers will be measured to the plan size of the concrete structure
resting on it and the thickness shown on the drawings, and measured on the mean thickness as cast,
provided that the Engineer is satisfied that the excavation has not at any point been taken deeper or wider
than necessary.
Separate items will be scheduled, as applicable, for each type and each grade of concrete, for each unit
or element in the structure (where these would materially influence the pricing), such as
a) slabs that are horizontal, sloping, conical or of different thickness
b) concrete deposited under water
c) small quantities each less than 0.20 m3 of formed surfaces, and
d) different surface finishes, other than just striking-off and levelling.
No separate payment will be made for curing, sampling of testing.

3.4 BRICKWORKS
3.4.1 Scope
This specification covers the general construction requirements for brickwork in general Masonry,
Pavement, Drain Section, Manholes, Chambers, Buildings, Reinstate of Brickwork, Walls, and other
brick structures.
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3.4.2 Interpretations
3.4.2.1 Supporting Specifications
The following specifications shall, inter alia, form part of and shall be read in conjunction with this
specification:
a)

1

General

b)

3.1 Site Clearance

c)

3.2 Earthworks

d)

3.3 Concrete W orks, as applicable

3.4.2.2 Application
This specification contains clauses that are generally applicable to brickwork construction and associated
work.
3.4.3 Materials
3.4.3.1 Bricks
Unless otherwise specified, burnt-clay bricks shall be first class quality (Class `A’).
Bricks should be obtained from an approved manufacturer and should be approved by the Engineer. The
Contractor shall submit to the Engineer samples of the bricks that he intends using in the construction
of the different sections of the Works. The samples of the bricks that are approved will be retained by
the Engineer.
Bricks shall be free from defects affecting strength and durability. The amount and extent of manufacture
cracks or cracks and chips due to handling shall not be to such a degree as to give an unsightly appearance
to exposed brick surfaces and all face brick to be used on the Work shall match with the samples approved
by the Engineer.
All bricks shall be machine made, of good quality brick earth and thoroughly burnt, and shall be of deep
cherry red or copper colour. The bricks when dried shall emit a clear ringing sound when struck together
and shall not break when thrown on the ground or against other bricks from a height of 1 m. The bricks
shall not absorb water more than one sixth of their weight after one hour of soaking by immersion in
water.
The bricks shall be wholly clean and free from flaws, cracks, and under-burnt lumps of any kind. They
shall be uniform in size and regular in shape and have square, straight, and sharp edges and even surfaces.
Bricks shall be carefully handled at all stages in delivery, stockpiling, transportation on Site and
construction to prevent breakage or surface damage. Bricks shall be carefully unloaded by hand and shall
not be dumped or thrown. They shall be stocked in regular layers even as they are unloaded. The supply
of bricks shall be arranged so that at least one week requirement of bricks are available at the site at any
time.
3.4.3.3 Cement for mortar
Cement for masonry mortar and grout shall be ordinary Portland cement in accordance with the
requirements of Clause 3.3.4. All cement for mortar for exposed face work shall be of a uniform colour
as approved by the Engineer.
3.4.3.4 Sand for mortar
Sand (fine aggregate) for masonry mortar and grout shall be in accordance with the requirements of IS 4601962. For exposed face work shall be of a uniform colour as approved by the Engineer. The particle size
grading of sand for use in mortars for masonry work shall be within the limits specified in Table 3.4.3.4
Table 3.4.3.4: Requirement of Grading of Sands for Masonry Work
IS Sieve Designation (IS 4601962)
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4.75mm

100

2.36 mm

90-100

1.18 mm

70-100

600 Micron

40-100

300 micron

5-70

150 Micron

0-15

Sand shall be clean pit sand and shall be free from clay and other impurities and, if so directed, shall be
properly screened and washed.
3.4.3.5 Water for mortar
The water used for mixing and curing shall be clean and free from injurious amounts of oils, acids, alkalis,
salts, sugar, organic materials or other substances that maybe deleterious to concrete or steel. Portable
water shall be generally considered satisfactory for mixing of mortars. The quality of water shall
correspond to IS: 456-1978.
3.4.3.6 Construction Equipment
The Contractor is responsible for providing, erecting, dismantling, and removing safe and adequate lifting
equipment and scaffolding where required.
The type and capacity of mixing machines shall be such that the rate of output of mortar is suitable for
the rate of brickwork. Each machine shall be capable of producing a uniform distribution of the
ingredients throughout the batch and shall comply with the specification to which the manufacturer claims
it has been manufactured. Worn or bend blades and paddles shall be replaced. The inner surfaces of the
mixer shall be clean and free from hardened mortars. The mixers used shall be specially suited to the
production of low slump mortars.
The Contractor is responsible for providing, erecting, dismantling, and removing safe and adequate
lifting equipment and scaffolding where required at his own cost.
3.4.4 Construction and Workmanship
3.4.4.1 Mortar
Cement and sand shall be mixed in specified proportions given on the drawings or BOQ. Cement shall
be proportioned only by weight, by taking its unit weight as 1440 kg per cubic meter and the sand shall
be proportioned by volume after making due allowance for bulking. The required quantity of water shall
then be added and the mortar mixed to produce workable consistency.
Necessary tests to determine compressive strength of the mortar, for consistency of the mortar and its
water retentivity shall be carried out in accordance with IS: 2250. The frequency of testing shall be one
cube for every 2 cubic meter of mortar prepared subject to a minimum of 3 cubes for a day's work.
3.4.4.2 Workability of mortar
The mortar shall be of a readily workable consistency with only enough water to obtain a plastic
condition suitable for troweling.
3.4.4.3 Workability of grout
Grout shall be of pourable consistency with a slump of 120 mm when tested in accordance with the standard
slump test for mortar and grout.
3.4.4.4 Cement mortar mixing and using period
All cementing material and aggregates shall be mixed for a minimum of 2 min in a mechanical batch
mixer. Only so much water shall be added as is compatible with convenience in using the mortar. If mortar
begins to stiffen from evaporation or absorption of a part of the mixing water, the mortar shall be retempered by adding water and remixed. All mortar and grout shall be used within 2.5 h of the initial mixing
and no mortar or grout shall be used after it has begun to set.
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3.4.4.5 Mixing of mortar
The mixing shall be done intimately in a mechanical mixer unless hand-mixing is specifically permitted
by the Engineer. If hand-mixing is done, the operation shall be carried out on a clean watertight platform,
and cement and sand shall be first mixed dry in the required proportion to obtain a uniform colour and
then the mortar shall be mixed for at least two minutes after addition of water.
In case of cement mortar, that has stiffened because of evaporation of water, it shall re-tempered by adding
water as frequently as needed to restore the requisite consistency but this retempering shall be permitted
only within thirty minutes from the time of addition of water at the time of initial mixing.
Necessary tests to determine compressive strength of the mortar, for consistency of the mortar and its
water retentivity shall be carried out in accordance with IS: 2250. The frequency of testing shall be one
cube for every 2 cubic meter of mortar prepared subject to a minimum of 3 cubes for a day's work.
3.4.4.6 Brick laying
All brickwork shall be placed only after the foundation surfaces have been prepared to the satisfaction of
the Engineer.
Bricks shall be well soaked in water for a minimum of 3 h immediately before being laid or as required
so that the rate of absorption when laid does not exceed acceptable limits approved by the Engineer. The
method of wetting shall be such that each brick shall be nearly saturated but the surface appears dry when
laid.
Bricks shall be laid in running bond with head joints in each course centered over the bricks in the course
below and shall be plumb, level & true to line with full head and bed joints. The ends of brick shall be
buttered with sufficient mortar to fill the head joints.
Joints in brickwork shall be uniform and generally 10 mm thick for horizontal and 6 mm wide for
vertical joints. Joints shall be tooled to produce a dense V-shaped joint or as otherwise ordered by the
Engineer or shown on the drawings. Defective joints shall be cut out and repointed with mortar as directed
by the Engineer.
The colour and texture of all exposed mortar joints shall be subject to the approval of the Engineer and
shall be kept uniform throughout the particular contract by strict adherence to the approved mixes and
samples.
Extreme care shall be taken to prevent any concrete, grout, or mortar from staining the face of masonry.
If any grout or mortar does contact the face it shall be immediately removed and the surface cleaned with
clean water. Masonry work shall be protected against staining, tops of walls shall be covered with
waterproof coverings as required, and when work is interrupted.
All walls shall, to the extent possible and as practicable, be built up at the same time. In no case shall any
walls be advanced more than 1.5 m above another. If it is necessary to stop off a horizontal run of
masonry, the end shall be stepped or as otherwise approved by the Engineer.
Where mortar on joints has partially or totally set, the exposed surface shall be cleaned and thoroughly
wetted so as to obtain the best possible bond with the new work. All loose masonry and mortar shall be
removed prior to the commencement of the work.
Brickwork shall be taken up truly plumb and each set of four bricklayers shall be provided with a plumb
bob and straight edge.
Bricks on the 'fair face' shall be the best available, care being taken that they are not chipped or stained as
work proceeds. Bricks shall be laid so as to give a perfectly flat face as tested with a straight edge, and no
chipping or rubbing back will be permitted to remedy bad laying.
In the event of fair faced brickwork not being finished with struck joints whilst the mortar is still damp,
pointing may be carried out with the approval of the Engineer. In this case all joints shall be raked out to
a depth of 20 mm, cleaned free from all loose material and any putlogs filled in. The area to be pointed
shall then be thoroughly soaked before pointing takes place, the mortar used being to the satisfaction of
the Engineer.
Care shall be taken to keep all brickwork free from mud splashing, mortar, bitumen droppings, etc., and
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it shall be well cleaned down before being handed over.
If, after the completion of brickwork construction, any of it is found to be out of alignment or level or
otherwise not conforming with the permissible deviations specified or otherwise defective, it shall be
removed and replaced or repaired by the Contractor, at his own expense, and to the satisfaction of the
Engineer.
3.4.4.7 Half brick thick wall and Curtain Walls
Two bars of 6 mm diameter shall be used longitudinally at every 5th course of half brick thick wall
brick work. The first reinforcement shall be placed on the top of the bottommost course. The bars shall
be fully embedded in the mortar and the ends shall be properly bonded in the vertical joints of brick work
or to the main wall as directed by the Engineer. Laps for the reinforcement shall be provided of minimum
length of 45 times the diameter of bar.
Top and ends of full height partition walls (half brick or single brick) shall be securely fastened to beams,
slabs, columns, and walls, as applicable, with pre-fixed metal fasteners or holdfasts spaced not greater
than 75cm apart unless otherwise indicated. Clearance between top and ends of partition wall and beams,
slabs, columns, and walls shall be caulked as indicated or as directed by the Engineer to form a closed
continuous joint.
3.4.4.8 Brick soling
All the excavated materials shall be cleaned out properly and the base shall be rammed properly before
the soling work is proceeded. Foundation shall be checked so that it is in exact line and dimensions.
Unless specified elsewhere or otherwise directed, dry brick soling in foundations and under flooring shall
be laid flat or edge over a compacted surface as required, and be made of machine made bricks as
specified above or as directed by the Engineer. The dry brick soling shall be laid over a cushion of sand
of 25 mm thickness unless otherwise shown on the drawings or directed by the Engineer. All joints shall
be completely filled with fine sand.
3.4.5 Tolerances
The dimensions of brickwork walls and structures such as manholes shall conform to the tolerances laid
down for concrete structures (as per Clause 3.3.7), as applicable, or as directed by the Engineer.
3.4.6 Measurement and Payment
All Brickwork (half or full brick) will be measured as the net volume, for the different types and
thickness applicable. No deductions will be made for openings of area up to 0.2 m2.
Unless and otherwise mentioned in BOQ, Brick soling and Brick pavement works will be measured as
the net area.
3.5 STONE MASONRY WORKS
3.5.1 Scope
This specification covers the general construction requirements for Stone masonry Work, Stone Pitching
work, reinstate of Stone Work, Walls and other stone masonry related works.
3.5.2 Interpretations
3.5.2.1 Supporting Specifications
The following specifications shall, inter alia, form part of and shall be read in conjunction with this
specification:
a) 1 General
b) 2.1 Site Clearance
c) 2.2 Earthworks
d) 2.3 Concrete Works, as applicable
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3.5.2.2 Application
This specification contains clauses that are generally applicable to stonework construction and associated
work.
3.5.3 Materials
3.5.3.1 Stone
Building stones to be used in the masonry shall be granite, quartize, gneiss laterite or any other type of
good stones that may be specified in the item. In the absence of mention of a special type in the item
or the special provision, good granite, quartize or gneiss stones in that order available and known to be
satisfactory in use, in view shall be used. The stone shall stand weathering well and when immersed
in water for 24 hours shall not absorb water more than 5 percent of its dry weight, when tested according
to IS:1124-1957. The stone of the required quality shall be obtained from the quarries approved by the
Engineer. All stones shall generally be freshly quarried.
Rubble stones for hearting shall be of approved quality, sound, hard, dense and durable, free from
segregation, seams, srams, cracks, weathered- portion and other structural defects or imperfections
tending to affect their soundness and strength. Stones shall be freshly quarried with sharp edges and clean
faces. They shall be free from rounded, worn or weathered surfaces or skin or coating which prevents the
adherence of mortar. Size and shape of stones shall be as per requirements of each item.
Stones to be used as headers, pin headers, quoin, copings etc. shall comply with the requirements of
facing and hearting stones as may be relevant and shall further comply with the requirements of size and
shape stipulated under the relevant item.
Samples of the stone intended for use in the work shall be submitted for the Engineer’s prior approval.
Mortar: Mortar shall comply with IS 2250-1965 Code of Practice for Preparation and Use of Masonry
Mortars.
3.5.3.2 Cement for mortar
Cement for masonry mortar shall be ordinary Portland cement in accordance with the requirements of
Clause 3.3.4. All cement for mortar for exposed face work shall be of a uniform colour as approved by
the Engineer.
3.5.3.3 Sand for mortar
Sand shall be in accordance with the Clause 3.3.4.
3.5.3.4 Water for mortar
The water used for mixing and curing shall be according to Clause 3.3.4.
3.5.3.5 Construction Equipment
The Contractor is responsible for providing, erecting, dismantling, and removing safe and adequate
lifting equipment and scaffolding where required. The type and capacity of mixing machines shall be
such that the rate of output of mortar is suitable for the rate of stone masonry work and should be as per
the Clause 3.3.6.
The Contractor is responsible for providing, erecting, dismantling, and removing safe and adequate lifting
equipment and scaffolding where required at his own cost.
3.5.4 General Construction and Workmanship
The dressing of stone shall be as specified for individual type of masonry work and it shall also conform
to the general requirements for dressing of stone covered in IS: 1129. Other specific requirements are
covered separately with respect to particular types of rubble stone work.
Stones shall be sufficiently wetted before laying to prevent absorption of water from mortar. The bed
which is to receive the stones shall be cleaned, wetted, and covered with layer of fresh mortar. All stones
shall be laid full in mortar both in bed and in vertical joints and settled carefully in place with a wooden
mallet immediately on placement so that it is solidly bedded in mortar before the has set. Clean ships and
spalls shall be wedged into the mortar joints and beds wherever necessary, to avoid thick beds or joints
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of mortar. Whenever foundation masonry is laid directly on rock, the face stones of the first course shall
be dressed to fit into the rock snugly when pressed down in the mortar bedding over the rock. No dry or
hollow space shall be left anywhere in the masonry and each stone shall have all the embedded faces
completely covered with mortar.
Courses of the masonry shall ordinarily be predetermined. They shall generally be of the same height.
Where there is variation in the height of courses, larger courses shall be placed at lower levels, with height
of courses decreasing gradually towards the top.
Vertical joints shall be staggered as far as possible.
All necessary chases for joggles, dowels and cramps shall be formed in the stones beforehand.
Sufficient transverse bond shall be provided by the use of bond stones extending from the front to the
back of the masonry. In case of thick walls bond stones shall overlap each other in their arrangement.
Bell shaped bond stones or headers shall not be used.
At all angular junctions stones at each alternate course shall be well bonded into the respective course of
the adjacent wall.
All connected masonry in structure shall be carried up at one uniform level throughout as far as possible,
but when breaks, are unavoidable, the masonry shall be raked in sufficient long steps to facilitate jointing
of new work with old. The stepping of ranking shall not be more than 45o with the horizontal. Wing
walls, abutments are piers, etc., shall be carried up truly plumb or to the specified batter.
Face work and hearing shall be brought up evenly. The top of each course, however, shall not be leveled
up by use of flat chips.
3.5.5 Random Rubble Masonry (Un-coursed and Coursed)
3.5.5.1 Dressing:
Stone shall be hammer dressed on the face, the sides, and beds to enable it to come in proximity with the
neighboring stone. The bushing on the face shall not be more than 4 cm on exposed face.
3.5.5.2 Insertion of Chips
Chips and spalls of stone may be used wherever necessary to avoid thick mortar beds or joints and it shall
also be ensured that no hollow spaces are left anywhere in the masonry. The chips shall not be used below
hearting stones to bring these upto the level of face stones. Use of chips shall be restricted to filling of
interstices between the adjacent stones in hearting and they shall not exceed 20 percent of the quantity of
stone masonry.
3.5.5.3 Hearting Stones:
The hearting or interior filling of wall face shall consist of rubble stones not less than 15 cm in any
direction, carefully laid, hammered down with a wooden mallet into position, and solidly bedded in
mortar. The hearting should be laid nearly level with facing and backing.
3.5.5.4 Bond Stones
Through bond stones shall be provided in masonry upto 60 cm thickness and in case of masonry above 60
cm thickness, a set of two or more stones overlapping each other at least by 15 cm shall be provided in
a line from face to back. In case of highly absorbent types of stones (porous limestone and sandstones,
etc.) the bond stone shall extend only about two-third into the wall, as through stones in such cases may
give rise to penetration of dampness and, therefore, for all thicknesses of such masonry a set of two or
more bond stones overlapping each other by at least 15 cm shall be provided. One bond stone or a set
of bond stones shall be provided for every 0.50 square metres of the masonry surface.
3.5.5.5 Quoin Stone
Quoin stone, i.e., the stone specially selected and neatly dressed for forming an internal angle in masonry
work, shall not be less than 0.03 cubic meters in volume.
3.5.5.6 Plum Stone
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The plum stones are selected long stones embedded vertically in the interior of masonry to form a bond
between successive courses and shall be provided at about 90 cm intervals.
3.5.5.7 Wet Foundation
In wet foundation, or other situation where water is met with the work space shall be kept free of water
by the Contractor while the masonry is in progress and until the Engineer consider the mortar has
sufficiently set. Dewatering shall be carried out in such a way as not to injure the concrete or masonry
in any way. Dewatering shall also be done when required for taking/checking measurements, approved
foundations etc. Dewatering shall be included in the rate of masonry unless separate provision is made in
the contract.
3.5.5.8 Laying
The masonry shall be laid to lines, levels, curves, and shapes shown in the drawing. Fixtures, plugs, frames
etc. if any shall be built in at places shown on the drawing or directed by the Engineer while laying the
masonry and not later by removing the stones already laid.
a) Stones in the hearting shall be laid on their broadest face which gives better opportunity to fill the
space between stones.
b) Stratified stones must be laid on their natural beds. All bed joints shall be normal to the pressure upon
them.
c) In weathered walls, the beds of stone and the plane of course should be at right angles to the latter.
d) The courses of masonry shall ordinarily be predetermined. They shall generally be of the same height.
Where there is to be variation in height of courses, larger courses are to be placed at the lower levels, the
height of courses decreasing gradually towards the top of the wall, unless to architectural requirements.
e) The stones shall be wetted before laying in mortar. Each mason shall be supplied by the Contractor
with a vessel full of water and a tumbler for wetting stones, care being taken not to spill any water on
green masonry. The bed which is to receive the stone shall be cleaned, wetted and covered with layer of
fresh mortar. All stones shall be laid full in mortar both in place with a wooden mallet immediately on
placement and solidly bedded in mortar before it has set. Clean chips and spalls, carefully selected to fit
in the spaces shall be wedged into the mortar joints and beds wherever necessary to avoid thick beds or
joints of mortar. When the foundation masonry is laid directly on rock the face stones of the first
course shall be dressed to fit into the rock snugly when pressed down in the mortar bedding over the
rock. No dry or hollow space shall be left anywhere in the masonry and each stone shall have all the
embedded faces completely covered with mortar. If a portion of masonry is dismantled, every
stone must be found with mortar adhering fast to all its embedded surfaces and there shall be no hollows.
This will be one of the tests in deciding if the masonry is good or bad if need arises. Where hollows or
other defects are suspected a stone here there may be removed for confirmation. If these are confirmed such
portion shall be dismantled and rebuilt at the cost of the Contractor.
f) Face work and hearting shall be brought up evenly but the top of each course shall not be leveled up
by use of flat chips.
g) In case any stone already set in mortar is disturbed or the joint broken, the stone shall be taken out
without disturbing the adjoining stones and joints, the mortar thoroughly cleaned from the joints and the
stone reset in fresh mortar. Attempts must never be made to slide one stone over another already laid.
h) Shaping and dressing shall be done before the stone is laid in the work. No dressing and hammering
which will loosen the masonry shall be permitted after it is once placed.
i) There shall be an adequate collection of stones and spalls within easy reach of the mason to enable
proper selection of stones for individual location while laying. The stones shall be continuously
replenished.
j) Bond
To give sufficient lateral bond, a stone in any course shall break joint with the stone in the course below
or above about half the height of the course and generally not less than 7.5 cms.
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To give sufficient transverse bond, the prescribed number of headers shall extend from front to back of
thin walls up to a width of 60 cms or prescribed number of lines of overlapping headers from face to back
of walls over 60 cms thick. Over laps shall be 15 cms at each end. To ensure provision of full number of
headers of the required size, they shall be kept at specified intervals in each course in advance of starting
masonry and then embedded in mortar. Their position in each course shall be staggered, so that each will
be near about the middle of the two in the courses below and above. Their faces shall be marked with a
distinguishing sign to identify them.
To bond work at all angle junctions of walls, the stones at each alternate course shall be so carried into
each of the respective walls as to join the work thoroughly. Quoin shall be laid header and stretch wise
when seen on each side of the wall.
When new work has to be started on the old or one completed a long while ago or in the previous working
season, the surface shall be roughened and cleaned satisfactorily without disturbing the masonry before
laying the new. It shall be wetted before laying the bedding mortar.
Where practicable the whole of the masonry in any structure shall be carried upto a uniform level
throughout. But where breaks are unavoidable in carrying up the work continuously in horizontal courses,
sufficiently long step shall be left to join the courses to be laid later. All junctions of walls shall be formed
at the time the walls are being built; cross-walls should be carefully bonded into the main walls.
The practice of building two thin faces tied with occasional through-stones and filling up middle with dry
packing and putting mortar on top must be strictly guarded against putting dry chips in the joints of stones
before filling them with mortar shall not be allowed.
For ensuring good bond masonry shall be left uneven at the top of each course.
k) The face stones shall be laid absolutely without any pinnings on the exposed faces. In each course the
headers or lines of headers as the case may be, shall be kept in position at specified intervals and with
specified laps where such laps are required before the masonry of the layer is commenced to ensure that
they are being laid properly and in required numbers and intervals. They shall be embedded in mortar
as masonry in that layer progresses.
l) Joints: No face joints shall exceed 8 mm in thickness. Stones shall be arranged to break joint as much
as possible and long vertical lines of jointing shall be avoided.
m) Striking Joints: The face joints should be properly struck while the mortar is fresh. Joints which cannot
be struck at the time of laying, shall be prepared for it by raking joints to a depth of not less than 6 mm
when the mortar is fresh. These joints should be properly cleaned of loose particles, wetted thoroughly
and filled with good fresh cement mortar 1:3 and finished off by being troweled smooth.
n) Rate of raising masonry: The rate of raising random rubble masonry brought up in uniform levels may
be limited to a height of 60 cm per day in cement mortar. No fresh course shall be laid over masonry
previously laid within 4 hours of its laying for cement mortar.
3.5.5.9 Items to Include in the unit rate
a) Masonry built in any position to any height or depth and to lines, levels, curves and batters, shown on
drawing as ordered by the Engineer with headers, quoin etc. including striking joints and curing,
cutting, grooves holes etc. for fixing frames, fixtures etc. are also included in the rate.
b) Erecting and removing all scaffolding, ladders and use of plant required for execution of the item,
safety of the labour and inspection of the work including compensation for any injury, damage etc.
c) Watering to allow construction in the dry and proper setting of masonry unless separately provided in
the contract.
d) Clearing the site round the masonry and back filling so as to restore it to the original condition.
e) All labour, use of tools, materials and other items incidental to satisfactory completion of the item. f)
Curing of the work and protection of fresh work from dust, rain etc.
3.5.5.10 Joints
The face joints shall not be more than 20 mm thick, but shall be sufficiently thick to prevent stone-toKUKL/DNI - 7B
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stone contact and shall be completely filled with mortar.
1.2.11. 3.5.6 Dry Rubble Masonry for Retaining structures
This work shall conform to Clause 3.5.5 of Random Masonry (Un-coursed) except that:
a) the masonry shall be dry without mortar;
b) the spaces between large stones shall be filled with spalls at tightly as possible; and
c) the foundations shall be excavated at right angles to the face batter and not horizontally. The beds of
the stones shall be laid at right angles to the face better.
3.5.7 Dry Stone Pitching/Dry Rubble masonry
Stone Pitching/Dry Rubble masonry shall be constructed generally to the requirements of un-coursed
random rubble masonry as specified in elsewhere in this document but with the omission of mortar. All
stones shall be carefully shaped to obtain as close as fit as possible at all beds and joints, any interstices
between the stones being fitted with selected stone spalls. The exposed tops or cropping of dry rubble
structures shall be formed as described in the Contract.
Activities involved will be supply of stones, dressed bond stone, cement, sand, water, tools, machine,
preparation of mortar, placing and joining stones dry/with mortar, control, and removal of water, curing,
collection, & testing of specimens etc. complete.
3.5.8 Stone Soling Work Blinding in Floor
The ground or earth shall be thoroughly consolidated with a 25 mm layer of coarse sand so that there is no
loose pockets left anywhere in the whole area. Over such consolidated surface a layer of stone soling shall
be made. Care should be taken that all stones are placed vertically. No smaller stones than 80 mm shall
be provided for such work. The stone shall be thoroughly rammed as closely packed in position and
interstices blinded with course sand, if necessary, so that a solid hard core of desired thickness is formed
in position.
3.5.9 Measurement and Payment
Unless and otherwise mentioned in the BOQ, measurement shall be made to cubic meters of any type of
masonry made in accordance with authorial dimensions.
Stone soling works will be measured as the net volume. Stone pitching works will be measured as the net
area.
3.6 CEMENT PLASTER WORKS
3.6.1 Scope
This specification covers the general construction requirements for finishing works in any structure on
exterior and interior surfaces including bed and side slopes of specified surfaces of stone pitching, brick
wall, stone walls, reinstate work, and other surfaces.
3.6.2 Interpretations
3.6.2.1 Supporting Specifications
The following specifications shall, inter alia, form part of and shall be read in conjunction with this
specification:
a) 2 General
b) 3.2 Earthworks, as applicable
c) 3.3 Concrete Works
d) 3.4 Brickwork
e) 3.5 Stonework
3.6.2.2 Application
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This specification contains clauses that are generally applicable to finishing work and associated work.
3.6.3 Materials
3.6.3.1 Cement
Cement for finish work shall be ordinary Portland cement in accordance with the requirements of Clause
3.3.4. All cement for mortar for exposed face work shall be of a uniform colour as approved by the
Engineer.
3.6.3.2 Sand
The particle size grading of sand for plaster work for internal as well as external walls and ceiling as
analyzed by the method described in IS:2386 (Part I)-1963 shall be as specified in Table 3.6.3.2. Where
the grading falls outside the limits of the grading zones of sieves other than 600 micron IS Sieve by a
total amount not exceeding 5 percent, it shall be regarded as falling within the grading. This tolerance
shall not be applied to percentage passing the 600 micron IS Sieve or to percentage passing any other
sieve size on the finer limit. The various sizes of particles of which the sand is composed shall be uniformly
distributed throughout the mass. The required grading may often be obtained by screening and or by
blending together either natural sands or crushed stone screening which are by themselves unsuitable
grading.
Table 3.6.3.2: GRADING OF SAND FOR FINISHING WORK (Clause 4.1 of IS: 2386 -1963)
IS Sieve Designation (IS 4601962)

Percentage of Weight Passing IS Sieve

10.0mm

100

4.75mm

95-100

2.36 mm

95-100

1.18 mm

90-100

600 Micron

80-100

300 micron

20-65

150 Micron

0-50

Notes: For crushed stone sands, the permissible limit on 150 micron IS Sieve is increased to 20 percent.
This does not affect the 5 percent allowance permitted in 4.1 applying to other Sieve sizes.
3.6.3.3 Water for mortar
The water used for mixing and curing shall be according to Clause 3.3.4.
3.6.3.4 Scaffolding and ladders
The Contractor is responsible for providing, erecting, dismantling, and removing safe and adequate
lifting equipment and scaffolding where required at his own cost.
3.6.3.5 Care of Tools and Accessories
All tools shall be cleaned by scraping and washing at the end each day's work, or after use with different
materials. Metal tools shall be cleaned and greased after each operation. The tools shall be examined and
thoroughly cleaned before plastering is begun. Cleanliness is particularly important with cement plasters,
where contamination with set material may seriously affect the performance as well as reduce the effective
life of the tools.
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3.6.3.6 Plastering
The surface to be plastered shall be brushed clean. Mortar joints of brick masonry or concrete walls to be
plastered shall be raked to a depth of approximately 12mm, and the surface brushed down with a stiff
brush and thoroughly wetted. The surface shall be free of all dust, loose materials, grease, etc.
Before starting plasterwork, the Contractor shall prepare a sample panel of plastering of a size at least 1
m2 for the approval of the Engineer. The sample shall be prepared in an area designated by the Engineer.
The Contractor shall obtain approval before starting work and preserve the approved sample intact until
all plastering is completed.
Plaster shall be applied in two coats. The thickness of the first coat shall be just sufficient to fill all
unevenness of the surface. The first coat shall be applied with even, firm pressure to ensure good bond,
shall be cross scratched and shall be moist cured. After the first coat has properly cured, and been allowed
to dry thoroughly, the surface shall be dampened before applying the finish coat. The finish coat shall
be steel trowel finished to a smooth, even, burnished surface, completely free from defects or trowel
marks.
Unless specified elsewhere or otherwise directed, the thickness of plaster in total shall not be less than
12.5 mm. Wall plastering shall be started from top and work down to the floor. Ceiling plastering shall
be completed before starting the wall plastering. To ensure uniform thickness and vertical plaster face,
plumb guider strips may be applied as required.
If required to achieve the smooth, burnished finish, the surface shall be finished with lime putty of just
sufficient thickness to fill in uneven surface or defects due to coarse sand in the plaster mix. Lime mortar
finish shall be applied immediately after the finish has set sufficiently firm.
In order to obtain additional strength at external angled corners, the corners shall be dusted with cement
during the steel trowel finishing of the finish coat.
Care shall be taken to ensure that finished plaster surfaces shall be plumb, square, straight, and true to
line. All arises and corners shall be straight, clean, and sharp.
3.6.4 Preparation of Plaster
3.6.4.1 Proportioning
The material used in the preparation of plastering mixes may be measured by volume using gauge boxes.
Cement shall be measured by weight. For the purpose of proportioning one cubic meter of cement shall
be taken to weight 1,440 kg approximately.
3.6.4.2 Quantity of Water
For general cement plaster work with 1:3 proportion the quantity of water required is about 70 percent
by weight of cement. This may, however, vary depending on the following factors, and adjustment shall
be done as explained in IS: 2250-1965.
a) The nature and condition of the fine aggregate.
b) The temperature and humidity at the time of working;
c) Richness of the mix, namely, whether rich or leaner than 1:3;
d) The varying quantities of lime in composite mortars; and
e) The use of admixtures added for improving the workability.
3.6.4.3 Mixing
Cement and sand shall be mixed dry in the required proportions to obtain a uniform colour. Water shall
then be added to get the required consistency for the plaster.
Cement lime plaster shall be used within two hours after the addition of water to cement provided it is
kept agitated or turned over at intervals of at least 20 min. Cement plasters shall be used within half an
hour after the addition of water. Any mortar or plaster which is partially set shall be rejected and removed
forthwith from the site.
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Mixing may be done either manually or mechanically. "Hand mixing" shall be carried out on a clean,
water tight platform. During mixing, the mortar shall be heed back and forth for 10 to 15 min after the
water is added. In "machine mixing" the mixer shall run at least 5 min after placing all the ingredients in
the drum.
Machine mixing is preferable to hand mixing for all mortars.
3.6.5 General Precaution in Plastering
3.6.5.1 Cleanliness and Protection of Existing Work
Cleanliness is essential in carrying out plaster work. Adequate protection shall be given to all existing
work and fittings which are liable to be damaged, not only in the area of plastering operation, but also
in the approaches thereto by covering up with boards, dust sheets, etc, as necessary.
3.6.5.2 Cleaning off on Completion
On completion, all work affected by plastering operations shall be left clean. Special care is necessary when
removing set plaster from glass to avoid damaging its surface.
3.6.5.3 Suction Adjustment
The careful adjustment of suction is very necessary for good plastering, and may be done either by wetting
the backing suitably if it is dry, or by sprinkling with a cement-mix as in the case of a concrete surface
with low suction. Without the aid of suction, plaster would creep and slide down due to its own weight.
On the other hand, high rate of suction withdraws all moisture from the plaster and makes it weak porous
and friable. Too much water makes it impossible to keep the mortar in position till it sets. A failure in
bond due to excessive water leads to further failure as the pocket formed may hold water and break up
the plaster when the water freezes; or if the water is salt laden, the same results will be produced on
evaporation by crystal formation.
The wall shall not be soaked but only damped evenly before applying the plaster. If the surface becomes
dry in spots, such areas shall be moistened again to restore uniform suction. A for-spray is recommended
for this work.
3.6.5.4 Adjustment of Working to the Setting Properties of Plaster
Cement plasters contain materials which set when brought into contact with water, and the fullest use of
their strength producing properties is not made unless the mix is applied before the setting process has
started. If retampering of such mixes is carried out after the set has commenced an inevitable loss in
strength and efficiency will result.
The commencement of the set is accompanied by a noticeable stiffening of the mix. It is essential, therefore,
that mixes shall be used as soon as possible after water has been added and that working periods
recommended in this code shall not be exceeded.
3.6.5.5 Control of Cracking
This is normally a structural problem, but the plaster will be able to reduce the effects of structural
cracking by making a trowel cut between adjacent surfaces.
3.6.5.6 Maintenance of Proper Time Intervals
Shrinkage, partly irreversible, occurs on drying, causing stresses to be set up both in the applied coat and
in the undercoat or background, and in order to avoid break down of adhesion between successive coats,
it is very important that the drying shrinkage of the first coat should be materially complete before a
subsequent coat is applied. The rate of drying will vary widely with conditions of temperature, humidity,
and ventilation. Proper time interval serves to diminish the possibility of efflorescent salts finding their
way to the final plaster surface, and also of the drying and naturing shrinkage (map crazing) of the
undercoat reaching the finished plaster surface over a period of time. The surface then shall be allowed
to set for at least a day or two depending upon the weather (one day in summer and two days in winter).
During this period the surface of this coat shall be kept damp and shall not be allowed to dry.
3.6.6 Preliminary Programming of Work
All materials necessary for plastering shall be kept readily available at the site. An adequate supply of water
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suitable for mixing the plaster and for curing purposes shall be available.
In building operations, such as construction of brick and block walls, the encasement of steel walls,
columns and beams with concrete, etc, requiring plastering shall be so programmed that they are
sufficiently matured to receive the plaster without subsequent damage to plaster or decoration. Careful
programming and avoidance of last minute alterations in the design or in the sequence of work can avoid
serious damage to the plaster finish. Where such alterations are unavoidable the permanent decoration
shall be postponed.
Plastering operations shall not be started until all necessary fixing, such as door and window frames,
mantle pieces are completed and all pipes and conducts to be embedded in the wall or plaster are
installed.
A preliminary inspection shall be made to ensure that the surfaces are in a suitable condition for plastering,
particularly as regards their planeness and dryness. If dubbing out is necessary, it should be done in
advance, so that an adequate time interval may be permitted before the application of the first undercoat.
Plastering operations shall be so scheduled as to allow sufficient interval between undercoats and finishing
coats.
3.6.7 Sequence of operations
The surfaces to be plastered shall first be prepared as indicated in the sub-section "General precaution
of plastering".
When the preparation has been done, arrangements may be made for a constant supply of plastering
material prepared as described in 7.4. The plaster coat is then applied rendering surfaces.
Sometimes, ends of scaffolding BALLIES have to be housed in the wall which is being treated with
plaster. In such cases after the BALLIES are taken out, the hole or holes left in the wall shall be filled up
with brick and mortar, and the patch plastered up true, even and smooth in conformity with the rest of the
wall, so that no sign of any patch work shows out.
Where corners and edges have to be rounded off, such rounding off shall be completed along with the
plaster finishing to prevent any joint marks showing out later.
3.6.8 Trueness of Plaster System
The finished plaster surface shall not show any deviation more than 4 mm when checked with a straight
edge of 2 m length placed against the surface.
3.6.9 Curing
To develop maximum strength and density in the plaster, it is necessary to cure cement plasters properly.
The plaster coat shall be kept damp continuously for a maximum period of 7 days. Moistening shall
commence as soon as the plaster has hardened sufficiently and is not susceptible to injury. The water
shall be applied by using a fine fog-spray. Soaking of wall shall be avoided and only as much water as
can be readily absorbed shall be used. Excessive evaporation on the sunny or windward sides of
buildings in hot dry weather may be prevented by hanging mattings or gunny bags on the outside of the
plaster and keeping them wet.
After the completion of the finishing coat, the plaster shall be kept wet for at least 7 days, and shall be
protected during that period from extremes of temperature and weather.
3.6.10 Approval by the Engineer of plaster work
All plaster work shall be subject to approval of the Engineer, and work failing to meet the requirements
of the specifications or not being to the satisfaction of the Engineer shall be removed and reapplied at
the Contractor's expense.
3.6.11 Plastering Defects & Remedies
It is not possible to give simple rules for the correction of all plastering defects or failures. Many serious
defects may be shown to have causes outside the materials or techniques used in the plastering operations
and it is often useless to repair or even replace the plaster without first having discovered and corrected
the primary fault.
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Thus, penetration of moisture through an external wall may cause blistering, efflorescence, flaking or
complete disintegration of the plaster. To patch or to re-plaster such a wall without first taking steps to
prevent further damp penetration would be useless. Again, plastered ceilings may develop cracks
because the ceiling construction permits excessive deflection, and no plaster repair could be expected to
be effective in preventing it. Recurrent surface dampness may be associated with the presence of
deliquescent salts in the plasterwork, but it would not necessarily be effective to renew the plaster. The
salts may also be in the background and would probably migrate into the new plaster and bring about a
renewal of the trouble. This type of defect usually traced to the use of an unwashed estuarine or sea
sand, is best corrected by battening out and erecting a new plaster base out of capillary contact with the
affected area.
Defects caused by the use of unsuitable plastering material or by faulty technique may be corrected by
means of an appropriate repair.
3.6.12 Measurement and Payment
All Plaster work will be measured as the net area, for the different types and thickness applicable. No
deductions will be made for openings of area up to 0.2 m2.
3.7 OTHER FINISHES
3.7.1 Scope
This specification covers the general construction requirements for finishes (except cement plaster work),
such as flooring, painting, roofing, water proofing, etc., required in surface finishes of general
civil construction (eg building, chambers, walls, manhole, etc.).
3.7.2 Interpretations
3.7.2.1 Supporting Specifications
The following specifications shall, inter alia, form part of and shall be read in conjunction with this
specification:
a) 1 General
b) 2.3 Concrete Works
c) 2.4 Brickwork
d) 2.5 Stonework
e) 2.6 Cement Plaster Works
3.7.2.2 Application
This specification contains clauses that are generally applicable to finishes on walls, floors, ceiling of
cast in situ and pre cast structure and associated work.
3.7.3 Materials
Cement Concrete Floor: All the materials to be used such as cement, sand, aggregates, water, and other
materials shall be as have been described in the Clauses 3.3.4 or as directed by the Engineer. Unless
specified elsewhere or otherwise directed, the thickness of cement concrete floor should be not be less
than 50mm thick.
Cement Floor (Cement Screed): All the materials to be used such as cement, sand, water and other
materials shall be as have been described in the Clauses 3.3.4 or as directed by the Engineer. Unless
specified elsewhere or otherwise directed, the thickness of cement screed floor should be of 1:6
proportion (Cement: Sand) and shall not be less than 12.5mm thick.
Cement Punning Finishing: All the materials to be used such as cement, sand, water and other materials
shall be as have been described in the Clauses 3.3.4 or as directed by the Engineer. Color pigment shall
be of superior quality conforming IS standards and as approved by the Engineer. Unless specified
elsewhere or otherwise directed, the thickness of cement the finishing layer shall not less than 3mm and
consist of cement-sand (Cement Punning) mixed at 1:1 (cement: fine sand). Cement punning should be
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also used as skirting purposes.
Pointing: All materials to be used such as cement, sand, water, and other materials shall be as have been
described in the Clauses 3.3.4 or as directed by the Engineer. If not specified, it shall be carried out in
cement mortar not leaner than 1:3.
Terrazzo Floor Finish: Terrazzo tiles shall be not less than 250 x 250 x 20 mm size unless otherwise
shown or specified on the drawings or directed by the Engineer. Terrazzo tiles shall be free from cracks,
chips, flaws, stones or lumps of any kind. Their granulity of embedded color chips should be regular and
uniform
in order to add aesthetic purpose. These tiles shall sound hard, homogeneous texture and water
absorption shall be minimum during soaking. All terrazzo tiles shall have to be approved by the Engineer
and any terrazzo tiles not up to the specification must be removed from the site immediately at
Contractor's own cost. Representative samples of the tiles to be used shall be submitted to the Engineer
and his approval taken before bulk purchase. The samples shall be kept with the Engineer for future
reference and comparison. All tiles supplied shall conform to these approved samples in all respects.
Ceramic Tiles: Ceramic tiles shall be not less than 200 x 200 x 6 mm size unless otherwise shown or
specified on the drawings or directed by the Engineer. They shall be either ceramic vitreous tiles,
with colours as selected by the Engineer, or approved glazed tiles conforming to IS 777 or equivalent.
Cement, sand, and water used for tiling work shall be in accordance with the requirements of Clause
3.3.4.Granular material (e.g. marble chips) for in-situ flooring, screeds, and skirting shall be as
approved by the Engineer. The Contractor shall submit samples of tiles for selection and approval
by the Engineer, and all tiles used shall conform to the approved samples with regard to size, quality,
texture, and color.
Painting: The materials for painting and color washing of internal and external walls and similar surfaces
shall conform to the requirements of the relevant applicable standards (e.g. IS 5410 or equivalent) and
shall be approved by Engineer.
Waterproofing materials: Unless and otherwise mentioned in BOQ, waterproofing material, such as
waterproofing bituminous felt, other bituminous materials, specified thickness of concrete band or layer
and cement sand plaster with waterproofing concrete admixture @ 2% by weight of cement or its
equivalent shall be in accordance with the relevant applicable standards (e.g. IS 1322, IS 1580, IS 26451975 and IS 9103-1979 or equivalent).
Other items: Pigments and other necessary additives to produce colored plasters and mortars shall
conform to the relevant applicable standards (e.g. IS 57 or equivalent) and shall be applied the rate of 1%
by weight of cement or to produce a color and texture indicated on the drawings or as directed by the
Engineer. The sample of such color plaster shall be subjected to approval of the Engineer before applying
in the work.
Caulking compounds shall be of approved manufacture such as to provide a continuous waterproof barrier
installed with exposed caulking smoothly recessed from the finished steel or brick surface.
The Contractor is responsible for providing, erecting, dismantling, and removing safe and adequate
lifting equipment and scaffolding where required in order execute the finishes Work at his own cost.
3.7.4 Construction Equipment
Construction Equipment shall be suitable for applying the specified flooring and coating systems and
for obtaining the specified results. If, however, consistent and satisfactory results are not achieved with
the equipment used by the Contractor, the Engineer may order the Contractor to obtain and use such
Construction Equipment as may be necessary to achieve the required results.
1.2.12. 3.7.5 Construction and Workmanship
Special care should be taken for draining out the water while laying the floor finishes. The slopes and
position of drains shall be as shown in the detailed drawings or as directed by the engineer.
3.7.5.1 Cement Concrete Floor
In the ground floor, the cement concrete floor shall be laid on a hard surface of either cement concrete
or brick soiling. If the base is made of cement concrete, the flooring work shall commence within 48
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hours of laying the base. If the base consists of brick soling, the surface shall be leveled with the used of
brick ballast or concrete mixture before the concrete flooring is laid. The base shall be cleaned with
brushes and wetted properly before the concrete flooring is laid.
In the first floor or upper floors where cement concrete floor is to be laid on R.C.C. slabs, the surface of
the R.C.C. slab shall be made rough with brushes while the concrete of the slab is still green. The bases
shall be provided with the slope required for the flooring as indicated in the drawings or as directed by
the engineer.
3.7.5.2 Cement Floor (Cement Screed)
In the ground floor, the cement screed floor shall be laid on a hard surface of either cement concrete or
brick soiling. If the base is made of cement concrete, the flooring work shall commence within 48 hours
of laying the base. If the base consists of brick soling, the surface shall be levelled with the used of brick
ballast or concrete mixture before the concrete flooring is laid. The base shall be cleaned with brushes and
wetted properly before the cement screed flooring is laid.
In the first floor or upper floors where cement screed floor is to be laid on R.C.C. slabs, the surface of
the R.C.C. slab shall be made rough with brushes while the concrete of the slab is still green.
The bases shall be provided with the slope required for the flooring as indicated in the drawings or as
directed by the engineer.
3.7.5.3 Cement Floor Finishing (Cement Punning)
One layer of at least 12.5 mm thick cement sand plaster of the specified proportion shall be applied onto
the surface of the cement concrete floors before cement punning. The cement plaster shall be laid
according to the dimensions of the concrete floor panels and keeping the joints above the joints between
the concrete floor panels. Such plaster shall be followed by a thin layer of at least 3.5 mm thick cement
punning finishes of specified mix (1:1 cement sand mixture) and shall be finished with wooden or steel
floats.
After laying the cement concrete floor, the surface shall be left undisturbed for about 2 hours after which
it shall be covered with wet jute bags. Curing of the concrete by flooding water on the surface for at
least 7 days shall commence only after 24 hours of laying the concrete.
The same brand of cement shall be used throughout and the same proportion is maintained strictly to have
a uniform color. Junctions of the floor with wall plaster, dado and skirting shall be rounded of neatly.
Skirting work shall be of same mix and thickness of cement punning. Skirting work shall be done
simultaneously with flooring work or as directed. Skirting work shall include racking, cleaning and
wetting of the base as well as applying cement plaster and cement punning. The top edge of the skirting
shall be champhered to prevent dust collection.
Curing and protection of cast in situ floor shall be in accordance with the requirements of Clauses of Clauses
3.3.6.5.9.
3.7.5.4 Pointing
Pointing, if specified, shall be carried out in cement mortar not leaner than 1:3. The thickness of joints
shall not exceed what is prescribed for each type of masonry. In the face works, the raked out joints up
to a depth of at least 20 mm shall be filled with mortar of specified mix and of required consistency
and then shall be well pressed and rubbed smooth.
3.7.5.5 Terrazzo Tiles
The tiles shall be socked in water for at least 2 hours before laying. Tiles which are to be fixed in the
floor adjoining the wall shall be arranged so that the surface of the round edge tiles shall correspond to
the skirting or dado. Neat cement grant of honey like consistency shall be spread over the bedding mortar
just to cover so much area as can be tiled within half an hour. The edges of the tiles shall be smeared with
neat white cement slurry and fixed in this grout one after the other, each tile being well pressed and
gently tapped with a wooden mallet till it is properly bedded and in level with the adjoining tiles. There
shall be no hollows in the bed or joints. The joints shall be kept as close as possible and in straight lines.
The joints between the tiles shall not exceed 4.50 mm wide. The joints shall be grouted with slurry of
white cement.
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Finishing of the skirting shall be in same material or different as specified in the specification and as
directed by the engineer. All the top lines shall be in perfect line and level (if sloped regular). The
vertical joints of the skirting in case the tiles are provided shall be in the regular pattern corresponding to
the joints of floor. The parts of the walls where the tiles are to be provided shall be chiseled, rocked,
brushed, and cleaned properly and cement mortar of the specified proportion is then provided. Other
method of laying may also be used but only with the permission of the engineer.
Rubbing by carborendem stone at least three phase shall be carried out to give perfect finishes. The
joints should be leveled and smooth as the terrazzo tiles.
Where full size tiles cannot be laid, they shall be cut (sawn) to the required size and the edges rubbed
smooth to ensure a true and straight joint.
Joints in tile work shall be accurately aligned with horizontal joints level and vertical joints plumb. The
joints shall be maintained uniformly wide by aligning spacer lugs on tile edges if tiles are so
manufactured or by use of wetted strings.
The layout of tile work shall be so that no tile less than half size occurs. Where tiles must be cut at edges
or penetrations, the cut edges shall be carefully fitted and neatly ground. No chipped, cracked, or broken
tile shall be used and all defective work shall be replaced and repaired to the satisfaction of the Engineer
and at the Contractor's expense.
After tiles have been set firm and joint strings removed, tiles shall be dampened and joints grouted
full with a plastic mix of neat cement by trowel, brush, or finger application. Unless otherwise directed,
grout shall be made with white cement. During grouting all excess grout shall be cleaned off the tile
surface with damp cloth sponges.
Where the setting bed is applied directly to a concrete slab, the slab surface shall be thoroughly wetted,
with no free water left standing, and sprinkled with dry cement. The setting bed shall be 1:4 cement mortar
and shall be placed to the required level, grade and slope and tamped firmly.
All finishing tile work shall be adequately protected from damage during the progress of construction
and any damage shall be repaired to the satisfaction of the Engineer at the Contractor's expense.
3.7.5.6 Ceramic Tiles
Wall and floor surface shall be brushed clean, wetted, and fitted with an approximately 12.5 mm thick
level and plumb scratch coat of cement mortar 1:3 applied in accordance with Clause 3.3. The scratch coat
shall be moist cured for at least 24 h before the application of a floating coat. Before applying this floating
coat, the scratch coat shall be thoroughly wetted. The floating coat, a plastic mix of neat cement of
approximately
3 mm thickness shall be applied even, and with screed to true plane. The floating coat shall be applied
over areas no larger than can be covered with tiles while the mortar is still plastic (half set). Glazed tiles
shall be soaked, completely immersed in clean water, at least 30 minimum and drained.
Tiles shall be installed by applying a skin coat of a plastic mix of neat cement to backs of tiles and firmly
pressing them into the floating coat to true plane and position. White cement shall be used for the skin
coat where white joints are required.
Tiles shall be installed by dusting a thin layer of dry cement over the setting bed worked lightly with
trowel or brush until damp, and tiles shall than be set with straight uniform joints 1 mm or less in width,
accurately aligned in both directions and tamped solidly to the bed.
During the process of setting tiles, continuous horizontal and vertical cuts every 40 to 60 cm shall be
made through the floating coat while plastic, using the point of a trowel turned edge wise. Care shall be
taken to prevent cutting into the scratch coat.
Where full size tiles cannot be laid, they shall be cut (sawn) to the required size and the edges rubbed
smooth to ensure a true and straight joint.
Joints in tile work shall be accurately aligned with horizontal joints level and vertical joints plumb. The
joints shall be maintained uniformly wide by aligning spacer lugs on tile edges if tiles are so
manufactured or by use of wetted strings.
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The layout of tile work shall be so that no tile less than half size occurs. Where tiles must be cut at edges
or penetrations, the cut edges shall be carefully fitted and neatly ground. No chipped, cracked, or broken
tile shall be used and all defective work shall be replaced and repaired to the satisfaction of the Engineer
and at the Contractor's expense.
After tiles have been set firm and joint strings removed, tiles shall be dampened and joints grouted full
with a plastic mix of neat cement by trowel, brush or finger application. Unless otherwise directed, grout
shall be made with white cement. During grouting all excess grout shall be cleaned off the tile surface
with damp cloth sponges.
Where the setting bed is applied directly to a concrete slab, the slab surface shall be thoroughly wetted,
with no free water left standing, and sprinkled with dry cement. The setting bed shall be 1:5 cement
mortars and shall be placed to the required level, grade, and slope and tamped firmly. Cement mortar
at a rate of 4.4 kg per square meter shall then be spread. The floor tiles shall then be placed in position
and tapped with a wooden mallet until the tiles are properly bedded in line and level.
Where the setting bed is applied over a waterproofing membrane, metal reinforcing wire mesh shall be
installed lapped at least one full mesh at edges and supported so as to be located approximately midheight of setting bed. At edges where wall tiles are foreseen, the mesh shall be turned up at least 80 mm.
All finishing tile work shall be adequately protected from damage during the progress of construction
and any damage shall be repaired to the satisfaction of the Engineer at the Contractor's expense.
3.7.5.7 Waterproof Cement Paint
The contents of each fresh container of the paint shall be loosened by rolling or shaking the container
before opening for the first time. To one volume of water in a clean container, an equal volume of cement
paint shall be added and stirred well to achieve a uniform consistency. No further dilution will be
permitted.
The cement paint powder shall be kept secured from exposure to atmosphere by properly tying up the
polythene liner in the container and keeping the lid firmly closed.
The cement paint shall be used within two hours of mixing and shall be kept stirring during use.
For application, the base surface shall be cleaned by use of a stiff brush to remove loose dust and dirt.
The base surface shall be thoroughly wetted and water allowed to run off.
The first coat shall be well brushed in a manner to give a good bond of the paint with the surface. The
second and subsequent coats shall be brushed or sprayed as approved. The cement paint shall be applied
at the following rate:
a) on brickwork 2 kg/m²
b) on in situ concrete 3.5 kg/m²
c) on concrete blocks 2 kg/m²
d) on cement sand rendering 3.2 kg/m²
The curing of the waterproof cement paint shall be carried out by application of fine water spray at an
interval of 6 to 8 h after the application of the paint for duration of at least 7d.
The finished surface shall be protected from any damages, staining, etc., by approved means.
3.7.5.8 Oil bound distemper
All plaster surfaces shall be thoroughly cleaned and shall receive 3 or more coats. The first coat shall be
a prime coat. The second and third coats shall be of oil bound distemper of approved colour, shade, and
quality, and shall be mixed in accordance with the manufacturer's recommendations.
After these operations, if the work is not to the satisfaction of the Engineer, one or more coats shall be
applied without extra cost to the Employer until a smooth and even surface is achieved and approved
by the Engineer.
3.7.5.9 Distempering
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Distemper shall be dry distemper as approved by the Engineer. The distemper shall be mixed with clean
water as recommended by the manufacturer and shall be stirred until the mixture attains an even
consistency.
The surface shall be cleaned, cracks and holes repaired, all irregularities and inequalities sand papered
smooth and wiped clean to present a fine smooth surface which shall be completely dry before
distempering is started.
The mixture shall be applied evenly with a brush in long parallel strokes evenly so as not to leave any
visible brush marks.
The surface of this first application shall be allowed to dry and harden. Then the second coat shall be
applied on the first coat. If a uniform surface is not achieved, a third coat shall be applied.
3.7.5.10Plastic Emulsion Paint
The surface shall be prepared as specified for oil paints. First, a priming coat of primer as specified by
the manufacturer shall be applied.
The second and third coats of plastic emulsion paint of approved shade and manufacture shall be applied
to achieve an even surface. If the finish is not to the satisfaction of the Engineer, more coats shall be applied
at no cost to the Employer to achieve a smooth and even surface.
3.7.5.11Ready-mixed Enamel Paint
Surfaces to be painted shall be dry, free from dust and dirt, and rubbed smooth by means of sand paper
or pumice stone to the satisfaction of the Engineer.
The paint shall be ready-mixed synthetic enamel or oil paint of approved make and manufacture. The
primary coat (primer) shall be applied evenly with a brush. After the primary coat is applied and
perfectly dried, all holes, cracks etc. shall be filled with putty and the surfaces sand papered (finishing
touch in primary coat). A first coat of paint of approved shade and manufacture shall then be evenly
applied and allowed to dry (after giving finishing touch to primer). The second coat shall be carefully
applied as and when required, to achieve a smooth and even surface.
3.7.5.12French Polish
The work shall be first cleaned and sandpapered thoroughly. It then will be painted with a `filler',
composed of methylated spirit, and sandpapered.
A thin coat of French Polish shall then be applied and sand papered. Subsequent coats of French Polish
shall be applied till the proper finishing is achieved to the satisfaction of the Engineer.
3.7.5.13Roofing
A water proofing coating on bare reinforced concrete roofs shall be bitumen based and shall be applied
in two layers of primer and one layer of finishing coat in accordance with the manufacturer's instructions
and recommendations.
Such coating shall be applied by brushing, spraying, or roller application and shall be placed on concrete
which has been cured and has reached an age of not less than 3 months.
If not otherwise shown on the drawings or directed by the Engineer, the prime coats shall be applied at
a rate of approximately 0.85 l/m² and the final coat at a rate of about 1.2 l/m².
Care shall be taken in connection with drains, gutters, etc. to achieve proper flashing and lapping with
the bitumen coating.
3.7.6 Tolerances
The tolerances for flooring work shall be as described in Clause 3.3.7, as applicable, unless otherwise
agreed between the Contractor and the Engineer prior to the commencement of the work.
3.7.7 Measurement and Payment
Finishing work will be measured as the net areas covered and no deductions made for openings of area
up to 0.10 m² or else unit as mentioned in BOQ. Separate items will be scheduled for each type of finish,
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and for different location of application, if such location will substantially effect the pricing.

3.8 METALWORK
1.2.13. 3.8.1 Scope
This specification covers metalwork for structural steelwork, buildings, and other structures, it includes
sundry items such as metal doors, and windows, ladders, stairs, handrails, open grid flooring, fences,
railings, grills, gates etc.
3.8.2 Interpretations
3.8.2.1 Supporting Specifications
The following specifications shall, inter alia, form part of and shall be read in conjunction with this
specification:
3.8.2.2 Application
This specification contains clauses that are generally applicable to metal work, corrosion protection,
and associated work.
3.8.2.3 Definitions
For the purpose of this specification, the following definitions shall apply:
Coat - A single layer of a corrosion-protection material.
Coating system - The method and degree of surface preparation, the type of coating, the method of
application of the coats and the requirements of the completed system.
Normal temperature - A temperature that exceeds 15oC but does not exceed 32oC.
Grade (of a bolt) - A strength designation consisting of two numbers (separated by a dot), the first number
being approximately one-hundredth of the minimum specified tensile strength in MPa and the second onetenth of the ratio (expressed as a percentage) between the stress at permanent set of 0.2% (yield stress)
and the minimum tensile strength. (For example, Grade 10.9 indicates a nominal tensile strength of 1000
MPa and a nominal set stress (0.2%) of 900 MPa). The letter S, when added to the grade designation,
denotes a metric high-strength structural bolt with a heavy series hexagon head.
3.8.2.4 Abbreviations
DFT Dry film thickness
HD-bolts Holding-down bolts
HDG Hot-dip galvanizing
3.8.3 Materials
3.8.3.1 Structural Steel
Steel generally and section profiles used in structural steelwork and in the fabrication of sundry items
shall be in accordance with the requirements of the relevant applicable standards (e.g. BS 4, BS 4548, IS
808). Regardless of the standards used, the yield stress shall not exceed 450 MPa, the ratio of the tensile
strength to the guaranteed yield strength shall be at least 1.2:1, and the elongation shall be at least 15%.
All steel used in the manufacture of cold-formed sections for use as structural members in buildings
shall have a minimum yield strength of at least 200 MPa.
3.8.3.2 Welding Consumables
Welding electrodes shall comply with, and shall be stored and handled in accordance with, the requirements
set out in the relevant applicable standards (e.g. BS 639, IS 814). Welding consumables shall be such that
they produce weld metal that has a minimum yield stress and minimum tensile strength at least equal to
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those of the parent metals.
3.8.3.3 Coating Materials
All coating materials and constituents shall be delivered in the manufacturer's original sealed containers
which bear the manufacturer's labels. Each label shall display all the information necessary to ensure
correct storage and traceability, and instructions for the application of the contents of the containers.
Any container showing traces of leakage shall, before use, be rejected together with its contents.
The Engineer may require that the contents of any container be subjected to sample testing. All coating
materials held in storage prior to use shall be kept in an approved store which shall be dry and enclosed.
Care shall be taken to avoid the accumulation of old stock.
All Site stores used for the storage of coating material shall be provided with adequate fire extinguishers
placed in a prominent and accessible position outside the entrances. "No smoking" signs shall be placed
inside and outside such stores. No naked flames shall be permitted inside such stores.
Stores for coating materials shall not, at any time, be used for the accommodation of personnel.
3.8.3.4 Slide Assembly
There shall be a slide assembly between the pipe support and the bridge structure.
The entire slide assembly shall be provided by one Contractor and meet the following specification:
The coefficient of friction between the stainless steel and PTFE pads shall be less than 0.1 when carrying
a load and having a surface temperature of 70°C.
The Stainless steel pad shall be highly polished grade 316 steel and the PTFE shall be Type UA/1 to BS
6564: Part 2.
3.8.4 Construction Equipment
Construction Equipment used in handling, fabrication, and erection of metalwork shall have enough
capacity to ensure that metalwork is placed in its final position without distortion or undue stressing of
members. The use of Construction Equipment as cranes, lifting devices, safety belts, harnesses, nets and
barricades in erection of steelwork shall comply with the requirements of the relevant applicable standards
and safety regulation (e.g. BS 5531).
Construction Equipment for applying the specified coating system shall be suitable for obtaining the
specified result. If, however, consistent and satisfactory results are not achieved with the Construction
Equipment used by the Contractor, the Engineer may order the Contractor to obtain and use such
Construction Equipment as may be necessary to achieve the required results.
3.8.5 Construction and Workmanship
3.8.5.1 Shop Detail Drawings
On the basis of the Engineer's design drawings, the Contractor shall, immediately on receipt of such
drawings satisfy himself that the drawings contain all the information required for the preparation of his
own shop details and supporting calculations. These shop detail drawings and supporting calculations
shall be submitted to the Engineer for approval a reasonable time before commencement of fabrication.
The Contractor's drawings shall be complete in every respect (including welding details and shop splices).
The shop drawings shall be considered Working drawings and in accordance with Clause 2.6.3
of this Specification.
Steel sections shall be provided as specified on the drawings except that substitutions will be permitted
with the Engineer's prior approval.
3.8.5.2 Welding
Only welders who are qualified to BS EN287, Part 1, and have a proven record over the previous six months,
or who have attained a similar standard, shall be employed on the Works. Proof of welders’ proficiency
shall be made available to the Engineer on request.
All welding procedures shall be qualified to BS EN288 and the Contractor shall submit full details of
the welding procedures and electrodes, with drawings and schedules as may be necessary. Tests shall
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be undertaken as required by the relevant British Standard.
3.8.5.3 Fabrication
All metalwork and structural steel shall, before and after fabrication, be within the tolerances specified
below, and, unless required to be formed to a particular shape, be flat, straight, and free from twist. Any
necessary straightening or forming shall be carried out by methods that neither weaken nor deface the
material. Cutting may be done by sawing, shearing, cropping or machine flame-cutting. Manual flamecutting is permissible only when authorized.
Holes for fasteners shall be drilled, except that holes for HD-bolts may be flame-cut if specifically
approved, and that holes for bolts other than fitting bolts, may be punched, if approved, and if the
material to be punched is not thicker than the diameter of the hole.
Any punching through material thicker than 12 mm shall be done only with the prior approval. The
diameter of the holes for bolts other than fitted bolts and friction-grip fasteners shall not exceed the
diameter of the bolt by more than 2 mm in the case of fasteners of diameter up to 24 mm and 3 mm for
larger diameters. For friction-grip fasteners, the holes shall generally be not more than 2 mm larger than
the bolts, and for holes for fitted bolts, the allowable tolerance shall be +0.15 mm.
Slotted holes shall be formed by drilling, punching a pair of holes and flame-cutting between the holes,
or slot punching in the case of material of thickness not exceeding 12 mm. All burrs shall be removed
form holes before assembly.
For joints in compression, the abutting surfaces of a joint dependent on contact for the transmission of load
shall so butt that the areas necessary to transmit the load are in full contact. A bearing face that is to be
grouted direct to a foundation need not be machined but such a face shall be true and parallel to the upper
face of the foundation.
Where required, the ends of hollow sections may be flattened, or otherwise formed, for welded or bolted
connections provided that the method employed does not damage or deface the material, and the change
of shape shall be gradual.
The interior of any hollow member, whether a structural hollow section or a fabricated member, shall be
so sealed as to prevent the ingress of moisture.
3.8.5.4 Assembly
Before delivery to the construction Site, each piece of metalwork shall be distinctly marked, in
accordance with the marking diagram, and shall bear such other marks as will facilitate assembly and
erection.
The component parts shall be so assembled that the whole and all parts of the finished structure are within
the tolerances specified, that no member is bent, twisted or otherwise damage, and that specified cambers
are obtained.
All matching holes for fasteners or pins shall so register with each other that the fasteners can be inserted
freely. Drifting to align holes shall be so done that the metal is not distorted and the holes are not enlarged.
Holes that cannot be aligned without enlargement shall be cause for rejection unless enlargement by
reaming is specifically approved. Welding shall be carried out in accordance with the recommendations
of the relevant applicable standards, in particular AWS D1.1 or BS 5135.
For bolting, other than friction-grip bolting, the parts to be jointed shall be firmly drawn together and
bolts shall be tensioned by hand to the limit of the torque that can be applied by the use of a standard
podgier spanner. High tensile bolts for major tension type or moment type connections and where fatigue
is a consideration shall be tightened to a tension of 75% of the proof load stress of the bolt.
Except in the case of fitted bolts, washers need not be used where surfaces are flat and flanges untapered,
and holes have normal clearances. On tapered flanges, tapered washers shall be used to give bolts and
nuts a satisfactory bearing. The length of each bolt shall be such that after the bolt has been tightened, at
least one thread projects through the nut and at least one full thread remains clear between the nut and the
unthreaded shank.
Fitted bolts shall be long enough to ensure that no threaded portion is within the thickness of the connected
parts required to develop the bearing load on the bolt, and shall be provided with a washer or washers,
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under the nut, of thickness such as to ensure that at least one full thread remains clear between the nut
and the unthreaded shank. All the bolts in each group shall be re-tightened after the last bolt has been
fitted.
For friction-grip fastening, the turn-of-the-nut tightening method shall be used, unless otherwise directed
by the Engineer, or otherwise recommended by the manufacturer. Once friction-grip bolts of Grade 10.9S
and galvanized bolts of Grade 8.8S have been tensioned, they shall not be reused, but other bolts may be
re- used solely at the discretion of the Engineer.
Before delivery to the construction Site, each piece of steelwork shall be distinctly marked, in accordance
with the marking diagram, and shall bear such other marks as will facilitate assembly and erection.
3.8.5.5 Setting-out
Before the Contractor commences erection of metalwork/ steelwork on Site, he shall check that the settingout and the levels of levels of HD bolts and of concrete foundations, beam faces, column and building’s
are in accordance with the drawings and report any discrepancies immediately to the Engineer.
3.8.5.6 Erection
Before commencing erection of metalwork on Site, the Contractor shall submit to the Engineer, for his
general scrutiny and information, full details of the erection procedure and methods of erection.
All pockets that are to receive HD-bolts, fittings or metalwork shall be cleaned out immediately before
erection is commenced.
Metal wedges or packing or other levelling devices of adequate strength and rigidity shall be used to support
the metalwork.
Before steel sections are embedded in concrete, the complete corrosion protection system shall be applied
to each member down to at least 100 mm below the level of the concrete.
Each part of a structure shall be aligned as soon as possible after it has been erected. Members shall not
be permanently connected until enough of the structure has been aligned, levelled and plumbed and
adequately braced.
3.8.5.7 Grouting and Sealing
Grouting shall be done in accordance with the requirements of manufacturer. The Contractor shall ensure
that all grouting has been completed before any imposed load is applied, and that no bedding or grouting
is carried out by others until enough of the structure has been aligned, levelled and plumbed and adequately
braced. Immediately before being grouted, the space and all pockets under the steel shall be cleared of all
debris and free of water.
3.8.5.8 Sundry Items
a) Handrails - Handrails shall be of the type and shall be purpose made in the style and shapes shown on
the drawings. The Contractor shall ensure, by making in-situ measurements before manufacture is
started, that the handrails suit the situation in which they are to be installed. Handrails are to be supplied
complete with all the necessary fixing bolts, nuts, etc.
b) Ladders - Ladders shall be manufactured in accordance with the details and general arrangements
shown on the drawings. Ladders shall be supplied complete with all the necessary fixing bolts, nuts,
washers for fixing, etc.
c) Open grid flooring - Open grid steel covers and floor panels shall be manufactured by an approved
firm specializing in such work. They shall be pressure locked or welded (or both). They shall be so
designed that the deflection of any bar under design load condition does not exceed 1/200th of the clear
span, or 10 mm, whichever is the lesser. Flooring shall be made in panels of sizes that conform to the
dimensions given on the drawings, and shall be supplied prefabricated with cut-outs as
required. Unless authorized by the Engineer to do so, the Contractor shall not cut or weld open grid floor
panels on Site.
d) Floorplate floors - Floorplate shall be as shown on the drawings and shall have an approved raised
pattern. Lifting key holes shall be provided as shown.
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3.8.5.9 Execution of Corrosion Protection
3.8.5.9.1 Safety and General Workmanship
The Contractor shall, at all times, enforce adequate safety measures in terms of the legislation applicable
to the work Site.
All work shall be carried out by competent workmen under the supervision of an experienced supervisor.
No cleaning or coating shall take place when Site conditions are likely to affect these operations adversely.
Equipment nameplates and identification plates shall be protected against damage or overcoating.
Any areas not required to be coated shall be masked in such a way that these surfaces are protected during
all coating operations.
3.8.5.9.2 Dressing and Repair During Fabrication
All surfaces of welds shall be free from slag, slag inclusions, cracks, and holes. Weld profiles shall have
a smooth contour, free from irregular projections, undercut, and sharp edges. Areas adjacent to welds
shall be free from weld spatter and such spatter shall have been removed by grinding or scraping.
All burrs and sharp edges caused as a result of activities such as guillotining, flame cutting, drilling or
hole punching shall be removed by chamfering or ground to a smooth radius of at least 1 mm.
3.8.5.9.3 Preparation for Coating
Prior to any other form of preparation, all obvious harmful deposits on the surface of steelwork, such as
oil, grease, chemical deposit, clay, bitumen, or mud, shall be removed by a method described below.
Abrasive blast cleaning (sand blasting) shall be carried out in accordance with the methods described in
the relevant applicable standards (e.g. BS 4232, SIS 05 59 00). Where sprayed metal coatings are to be
applied to steelwork, angular grit shall be used. Dry abrasive blast cleaning shall be carried out on a dry
surface. When air is used, it shall be oil-free, clean, and dry. Final blasting shall not be carried out if the
steel temperature is less than 3oC above dew point.
All blast-cleaned surfaces that are to be coated shall be so within 4 h of blasting unless otherwise agreed
to by the Engineer.
In addition to or as an alternative to dry blast cleaning, it may be necessary to apply wet blast cleaning
in order to remove soluble salts from the surface of steel that have been exposed to aggressive
environments. Such wet blast cleaning is subject to the approval by the Engineer.
Cleaning by hand or with power tools
Degreasing- Liquid-solvent cleaning, solvent-vapour cleaning and alkali and emulsion cleaning may be
carried out at the discretion of the Engineer.
3.8.5.9.4 Latent Material Defects
Before the application of the first coat of a protective system, unacceptable defects such as cracks or
laminations, that become evident after preparation of the steelwork, shall be ground out, repaired or the
material rejected, as decided by the Engineer.
3.8.5.9.5 Cleaning of Surfaces about to be Coated
No coating shall be applied on a prepared surface that is contaminated with oil, grease, perspiration, rust,
or chemical deposits until such surface has been adequately cleaned. Uncoated steel shall not be touched
with bare hands. Where contamination has occurred, it shall be removed with an approved solution or
cleaning solvent, degreasing shall be followed by rinsing with water to remove residues.
Where any coat has oxidized or become excessively hard, it shall be abraded to a matt finish and cleaned
prior to the application of further coats. Unless otherwise approved, coats shall only be applied on moisturefree surfaces.
Coating System
Paint systems for the various substrates shall be as follows: Steel Doors, Pressed Mild Steel Frames. Shop
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applied:
1 coat high build alkyd zinc phosphate primer to a minimum dry film thickness of 75 microns followed
by 1 coat alkyd based undercoat to a minimum dry film thickness of 50 microns.
Site applied:
1 coat alkyd based undercoat to a minimum dry film thickness of 50 microns followed by 1 coat
decorative alkyd enamel to a minimum dry film thickness of 50 microns.
Any damaged areas to be prepared as for the shop coats and made good with the original shop coats to
the specified dry film thicknesses.
Steelwork in Contact with Water
Shop applied- Hot dip galvanized. Site applied:
All damaged areas shall be thoroughly cleaned of rust and surface deposits and be painted with 1 coat
of epoxy zinc phosphate to a minimum dry film thickness of 75 microns.
1 coat two pack zinc chromate etch primer followed by 1 coat of epoxy micaceous iron oxide undercoat
to a minimum dry film thickness of 100 microns, followed by 2 coats of epoxy micaceous iron oxide to a
minimum dry film thickness of 60 microns.
3.8.5.9.6 Application of Paint Coatings
The method of coating application shall comply with the manufacturer's recommendation and data
sheets. Multi- component materials shall be applied with due care, the specified application techniques
being used. All coatings shall be substantially free from tears, runs, curtaining, foreign inclusions and
material surface defects and shall, in addition, be free from misses. Maximum and minimum intercoat
intervals shall comply with the paint manufacturer's recommendations, taking cognizance of ambient
conditions.
The colour of each coat shall be different from that of the previous coat. Surfaces that will be inaccessible
for coating after fabrication or erection shall receive the full specified coating system prior to final
fabrication or erection. All coating components, particularly two-component or multicomponent
materials, shall be thoroughly mixed until a homogeneous mixture is achieved. The mixture shall be
frequently agitated during application to keep the solids in suspension. The preparation time and pot life
of these materials shall be closely adhered to.
3.8.5.9.8 Repair of Damaged Coatings
Damaged areas shall be cleaned down to a metal condition or to an undamaged coated surface.
Spot repairs shall re-instate each of the previous coats, or shall be made using an approved patching
material. The patch shall extend at least 25 mm over adjacent surfaces which shall have been prepared by
feathering with suitable abrasive paper. The repair of metal coatings shall be to a procedure approved by
the Engineer.
3.8.6 Tolerances
3.8.6.1 General
The permissible deviations (PD) on the dimensions of components (such as gusset plates, cross bracing,
etc.) and on the location of bolt holes in components and elements of a structure shall be ± 2 mm. All
calculated PDs shall be rounded up to the next whole millimetre. Where alternative PD are quoted the
lesser shall apply.
3.8.6.2 Tolerances on Dimensions, Accuracy of Erection, etc.
The tolerances on all dimensions (other than of rolled sections), accuracy of erection, location of HDbolts, location of column bases, levels, etc., shall be as given below:
Width of flange

+ 4 mm

Depth of beams

+ 3 mm
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Off-centre of web

6 mm

Tilt or warpage of flange

b/200 mm

Length of a member

+ 1, - 2 mm

Out of plumb

< 50 r H/500 m

Straightness of members

< 25 or L/500 m

Location of HD-bolts

+ 3 mm

Level and position of column bas

+ 3 mm

Other levels

+ 2 mm

At least 90% of all coating thickness measured shall comply with the minimum requirements. Where
DFTs are less than those specified, remedial action shall be taken to build up the thickness to that specified.
DFT in excess of the prescribed maxima shall not necessarily constitute a reason for rejection if the paint
film is demonstrated to be sound in all respects.
The method used to measure DFT and the significance of the readings for each particular job shall be as
agreed upon by all parties prior to commencement of work.
3.8.7 Testing and Acceptance
3.8.7.1 Testing of Metalwork
If requested by the Engineer, test certificates or cast analysis certificates (or both), pertaining to the steel
to be used shall be supplied to the Engineer by the Contractor.
The Engineer shall have access at all reasonable times to all places where the work is being carried out
and shall be provided with all the necessary facilities for inspection during all stages of fabrication.
Welds shall be examined visually to check that there are no uneven leg lengths, no cracking or
unacceptable undercutting or porosity and that full fusion has been achieved. Dimensional checks shall
be carried out in accordance with the requirements of the relevant applicable standards (e.g. BS 5153).
Only where so required by the Engineer shall welders be tested or destructive or non-destructive tests shall
be carried out.
3.8.7.2 Testing of Coatings
Testing of coatings by the Contractor and inspections by the Engineer shall be carried out in accordance
with the requirements laid down in the relevant applicable standards (e.g. ISO 3233) and as directed by the
Engineer.
3.8.8 Measurement and Payment
Work involving metalwork will be measured as specified in BOQ, which will include all materials,
fabrication, corrosion protection, and installation.
3.9 CARPENTRY AND JOINERY WORKS
3.9.1 Scope
This specification covers the general construction requirements for timber work, carpentry and joinery,
required in general building construction (eg guardhouse and operators quaters at reservoir sites).
3.9.2 Interpretations
3.9.2.1 Supporting Specifications
The following specifications shall, inter alia, form part of and shall be read in conjunction with this
specification:
a)
b)
c)
d)
KUKL/DNIe)-
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Item of General Application
Cement Concrete
Brickwork
Stone Masonry W ork, as applicable
Cement plaster Works, as applicable
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3.9.2.2 Application
This specification contains clauses that are generally applicable to timber works, carpentry and joinery
for buildings and associated work.
3.9.3 Materials
Woodwork in doors & windows frames and shutters with good finish including fixing with necessary
fixtures all complete as per drawing and instruction.
3.9.3.1 Timber
Timber for general purposes shall be approved hardwood of the best quality generally complying
with IS
1326, Grade1, or similar and planed on all sides. The timbers shall be impregnated with an odourless
wood preservative. It shall be uniform in substance, straight in fiber, free from large, loose, dead
and cluster knots, flaws, shakes, wasp, cup spring, twist, bends, saps and defects of any kind. It
should be free from spongy, brittle, flaky or brushy condition, sapwood and bore holes.
All timber shall be seasoned and be free from decay, and harmful fungi and insect attacks and from
any other damage or harmful nature which will affect the strength, durability, appearances or its
usefulness for the purpose for which it is required.
The timber shall be of best quality timbers specified in the item. The samples of the timber to be used
shall be submitted for the approval of the Engineer. The samples of the approved timber to be used
shall be deposited in the office of Engineer for the purpose of comparison.
Treated lumber shall be accompanied by a certificate from a recognized lumber treating company,
certifying the amount of treatment and the percentage of moisture after drying.
For the structural components which will be concealed after installation, e.g., in the case of built -in
cupboards, wardrobes or wall linings, either the type of wood specified for the unconcealed structural
components (spruce, fir, pine or a wood of at least equal quality) or an equally suitable material
may be used at the Contractor's own choice, unless otherwise specified.
The timber shall be in a suitable condition so that the components made of it will ne ither crack,
warp nor twist. The moisture content of timber assemblies when leaving the manufacturer's works
shall be as follows (referred to the oven- dry weight):
a) 8 to 12% for interior finish components
b) 10 to 15% for structural parts in permanent connection with the outside air. Proof of this moisture
content shall be furnished to the Engineer.
For plywood and wood chip boards, all surfaces to be veneered or seal coated shall be adequately closed.
Wooden fiber boards, veneers, coating slabs and coating foils of plastics shall be suitable for their
intended applications. All coating materials shall form a good bond with the base. Their surface shall
be readily brushable and insensitive to wiping contact.
All polish (polishing varnish) shall be fast to light and unsuitable condition so that it provides a surface
which is elastic to the greatest possible extent and resistant to scratches, water, acid and heat.
3.9.3.2 Preservatives
All timber for carpentry and joinery placed in contact with masonry or concrete shall be given a coating
of coaltar or cresote before being fixed in position. Wood preservatives shall be of an officially approved
type. Where subsequent painting of the timber is required, the wood preservative shall be compatible
with the paint. In interior applications, the wood preservative shall be odourless. The rates quoted for
woodwork shall provide for such treatments.
3.9.3.3 Cover Moulds
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In areas where the door or window frame are fixed flush with wall or plaster surface, teakwoods cover
moulds of size 40 x 12mm shall be provided all round without an extra charge. The cover mould shall
be given the same finish as the main frame, and overlap the masonry / plaster by at least 25mm.
3.9.3.4 Rebates
All door and window frames shall have cut rebates as per the drawings. Planted rebates shall not be
allowed. The unrebated edges of the frames shall be rounded or chamfered as may be shown on the
drawings. When not indicated on the drawings, they shall be beaded uniformly.
3.9.3.5 Post Keys
The vertical post of doorframes in the ground floor shall be embedded 25mm. On upper floors they shall
be embedded in the floor slab by chiping a receptacle 12mm deep. The frames shall be installed in
position and held plumb and level with strong supports from both sides as masonry works proceed.
3.9.3.6 Hold Fast
These shall be of M.S. flat with one end split into two and turned for anchorage into cement concrete blocks
1:2:4, the holdfasts shall be fixed to an adequately sized recess in the door frames with 30mm screws.
There shall be one such holdfast on each side of frames of up 76 cm height, 2 on each side of frames upto
152 cm height. The position of the holdfasts shall be as shown on the drawings with minor adjustment
to suit brick coursed or as directed by the Engineer. All holdfasts with concrete blocks shall be laid as
the masonry work proceeds and not fixed afterwards. This concrete block shall neither be measured
separately nor any deduction is made in brick work for these blocks.
Door frames when abutting on RCC member shall be fixed to RCC members with rawl plugs 50mm
long and wooden screws of required sizes. Screws heads shall be sunk into frame and plugged properly.
3.9.3.7 Paneled Shutter
The shutter shall be paneled single, double, triple or more. The design, panels and the number of panels
to be used shall be as per drawing or as per the direction of the Engineer. The styles shall be continuous
from top to bottom. The top, freize, muntins or mullions shall be jointed to the styles and their muntins
shall be jointed to the rail with wooden or bamboo pins or as directed by the Engineer. The thickness of the
frame for the shutter varies depending upon the size of the door, situation and thickness of the panel as
shown in the drawings or as directed by the Engineer. Grooves shall be made on all the inside faces of
the frames to receive panels. Before fixing the panels in the grooves of styles, rails etc. plaster of white
zinc shall be treated on the panel for proper adhesion.
Mortice and tenon joints between the styles and the top frienze, the muntins and rails shall be to the full
width of the member. The tenon shall not be less than 12mm thick and shall be glued into the mortices
inaddition to being pinned with wood dowels of not less than mm diameter. If mortices are tapered, the
tenons may be wedged into them.
Each panel shall be in a single width piece, the contractor shall endure that the solid panels shall have their
grains running along the layer dimensions.
Grooves in stile for panel fixing shall be 12mm wide and at least 20mm deep, panel edges shall be coated
with and approved glue prior to insertion into the groove. Care shall be taken to see that there is no gap
between the panel face and the sides of the groove.
The clearances between the finished shutter and the door frames and between the shutters themselves
(when couble leafed) shall not exceed 3 mm unless otherwise specified in the drawings.
3.9.3.8 Flush Door Shutter
Unless specified elsewhere or otherwise directed, door shutters shall be of veneered plywood of
thickness not less than
4.5mm or plain galvanized sheet of 18 standard wire gauge. The thickness of the frame for the
shutter varies depending upon the size of the door, situation and thickness of the panel as shown in
the drawings or as directed by the Engineer. Sheets shall be flushed on both sides of wooden frame
as per drawings. The beading shall be of solid timber of any of the species mentioned in Table 3 of
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IS:2202 (Part I)-1966. The beading shall be to the full thickness of the door. The depth of beading
all round shall be not less than
25 mm excluding the tongue and brew joint using BWR type adhesives conforming to IS:848 -1956,
and the beading shall be further secured by additional screws of adequate length. The tongu e shall
not be less than
12 mm deep and its width shall not be less than 1/3 of the finished thickness of the shutter.
The timber used for beading for flush doors with decorative face shall preferably be of the same
species as the face veneers unless otherwise mentioned. Samples of such shutters shall be submitted
for approval.
Each sheet on the flush door shall be in a single width piece. The clearances between the finished shutter
and the door frames and between the shutters themselves (when couble leafed) shall not exceed 3 mm
unless otherwise specified in the drawings.
3.9.3.9 Fixtures & Fastening
Unless specified elsewhere or otherwise directed, every leaf of door and window shutter should provided
and find fixed in position with following fixtures & fastening. All fittings shall be submitted to the
Engineer in good time for approval.
Description of Fixtures

Door Leaf

Window Leaf

Brass or mortise lock of
approved size and quality

1 No.

Nill

Hinges, 150mm long with
screw

3 Nos. (150 mm long) (2 Nos. 100 mm long)

Aluminum tower bolt with
screw

2 Nos. (300 mm long) 2 Nos. (200 mm long)

Brass handle with screws

2 Nos (150 mm long)

1 Nos (100 mm long)

Rubber buffer stops with screws

2 Nos

Not Necessary

Aluminum locking pin
(restricting window leaf movement during wind) Not Necessary 1 No. (125 mm long)
All fixtures shall be fixed to the jointing in a secure and efficient manner. Any of the fixtures
damaged during fixing shall be removed and new ones fixed in their place and the surface of the
joinery made good where affected at the Contractor's expenses. When the type is not mentioned on
the drawing it shall be as directed by the Engineer.
If detailed drawing specifies different types of fixture, the work shall be carried ou t according to
the drawing. Screw shall be suitable length & cover diameter & shall be fixed with screws driven
& not by hammers.
3.9.4 Construction Equipment
Equipment and tools for the execution of timber work, carpentry and joinery shall be sufficient in
number and capacity, in good working order, and in accordance with the requirements of the applicable
safety regulations.
3.9.5 Construction and Workmanship
If not otherwise shown on the drawings, or directed by the Engineer, DIN 18334 shall be binding
for the execution of the
Works as well as the other DIN Standards as follow:
a) DIN 1052 Timber Structures
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b) DIN 68365 Timber for Carpenters' Work, Quality Specifications
c) DIN 4074 Timber for Wood Building Components
d) DIN 68800 Timber Protection in Building Construction
e) DIN 17440 Stainless Steel; Quality Specification
f) DIN 18202 Dimensional Tolerances in Building Construction,
Timber as specified shall be jointed and erected in accordance with DIN 1052 and the drawings,
including the required wind bracing. Posts shall be fixed to the concrete slab by means of bearing plates,
straps and angles according to the structural calculations. Only non-rusting steel according to DIN 17440,
Material No. 1.4571 shall be used for fixing components.
The Contractor shall supply to the Engineer shop drawings in accordance with the architectural
design and Contractor's static analysis, which are subject to approval before any execution starts.
All structural components shall not warp or crack under any circumstances including stresses due
to temperature and humidity that will have to be expected.
All timber connections and mitres shall be accurately fitted. The surface exposed to view shall be
trimmed, eg by planing and grinding. There shall be no plane cutting marks.
Solid timbers shall be joined in such a way that in the event of variations of air humidity, the wood is free
to swell and shrink without affecting the joint.
Framing timbers shall not be butted. Dovetailing may be used subject to the Engineer's consent.
All edge surfaces of plywood, plain galvanized sheets and composite shutter exposed to view shall
be veneered or provided with banding (insets or strips). On sealed, veneered and coated surfaces
joints and irregularities of the base shall not show even after final drying.
All grained veneers and Plain Galvanized sheets shutter shall be protected against tearing. All
timbers ultimately in contact with outside air, or permanently in contact with particularly humid air, or
connected to masonry or concrete, shall be treated on all sides with suitable wood preservative before
being inserted. The manufacturer's instructions shall be observed.
3.9.6 Test and Acceptance
A selection of samples for visual inspection and dimensional checks on material and fittings may be made
by the Engineer. Supplier's material and test certificates pertaining to the material to be used shall be
supplied to the Engineer by the Contractor. The Engineer shall have access at all reasonable times to all
places where the work is being carried out and shall be provided with all the necessary facilities for
inspection during all stages of manufacture or construction.
3.9.7 Measurement and Payment
Unless stated otherwise in the BOQ, payment for windows and doors frame shall be in cubic meter
including necessary hinges, payment for the door and window shutter shall be in square meter including
all necessary fittings & fixtures.

4 ROAD AND RELATED WORKS
4.1 SCARIFICATION AND RECOMPACTION
4.1.1 Scope
This section deals with the scarification and recompaction of existing bituminous surface for laying of
the crushed stone base course. The sequence of operations shall be as follows:
4.1.2 Scarification
Scarification shall be carried out only after completion off all drainage works unless otherwise agreed
by the Engineer.
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4.1.3 Cleaning the surface
Before scarification, the surface shall be thoroughly cleaned. All foreign material shall be cleaned and
removed from the site.
4.1.4 Scarification
The existing pavement surface shall be scarified with suitable grader/ scarifier upto atleast 75mm depth.
Oversize material shall be removed or broken down so that the maximum size of the particles is not more
than 38mm.
4.1.5 Spreading & Mixing
After scarification the material shall be spread to full width of the road uniformly with required slope,
if applicable.
4.1.6 Rolling
As soon as possible after laying, compaction shall be carried out. The moisture content shall be adjusted
as necessary and, during compaction, care shall be taken to maintain the moisture content evenly at the
specified value.
All rolling shall be longitudinal and shall commence at the outer edges of the pavement and progress
towards the centre, except that on superelevated curves, rolling shall progress from the lower to the higher
edge. Where laying is carried out in lanes care must be taken to prevent water entrapment.
The minimum dry densities to be achieved as a percentage of the Maximum Dry Density (MDD)
determined in accordance with IS 2720 Part 8 shall be 95% of MDD.
On completion of the compaction the surface shall be well closed, mechanically stable, free from
visible movement under compaction plant and free from compaction planes, ridges, cracks, loose
or segregated material. If the surface fails to meet the requirements, the Contractor shall take the
action set out in the appropriate part of Section 1100 of “Standard Specifications for Road and
Bridges” published by Department of Roads, GoN or such other action as directed by the Engineer.
4.1.7 Testing
Testing to be carried out during the construction shall include the following:
The MDD (heavy compaction) and OMC shall be determined for each new material encountered
and in every 2000m2 or for each stretch of the road. The field dry density shall be determined at
least once per 500m2 or part of it of each layer of compacted area. The test of field density shall be
conducted in staggered manner i.e. at left, at crown and at right in the carriageway.
The Contractor shall request in writing for the Engineer’s approval for each layer and such request
shall be accompanied by the tests results of the above described testing and all additional relevant
information required. If the results are as specified, he will approve for addition of another layer or
will ask for further tests or rework to meet the requirements. All the test results shall be attached with each
payment certificate.
4.1.8 Finishing
The surface finish after compaction of any treated layer shall be free from ridges, compaction planes,
laminations, loose and segregated material and other surface irregularities and shall be to the line and the
level within the tolerances.
4.1.9 Measurement
The scarification and recompaction shall be measured in square meters multiplying length and breadth
of the accepted work.
4.1.10 Payment
The scarification and recompaction shall be paid at their respective contract unit rate. The rates shall include
for the cost of scarifying, spreading, mixing, watering, application of screening if necessary, compacting,
rolling, making good defective areas and maintenance of the surface including all required material,
labour, equipment and other incidental in accordance with the requirements of these specifications.
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4.2 CAPPING LAYERS (SUB-GRADE) AND SUB BASE COURSE
4.2.1 Scope and Definition
This clause covers procuring, furnishing and placing of approved natural river gravel constructing a sub
base course layer, as the case may be, in accordance with the requirement of this Specification.
Capping layers are layers of specified materials to be laid and compacted in the subgrade and below as
required, (e.g. top of common backfill of pipe trenches) in replacement of in-situ materials to achieve
CBR
4.2.2 Sources of Materials
The Contractor shall be responsible for locating and developing suitable of material for capping laters
and for sub base course. Such sources shall be termed quarries.
4.2.3 Material Requirements
Capping layer
Where shown on the Drawing or where in-situ material in the subgrade in cutting does not meet the
requirements, in-situ materials shall be replaced with selected material from cuttings or borrow pits.
Where materials of differing quality are available for placing in the embankments, the Engineer may
also instruct that certain materials should be excluded from the subgrade and that certain materials
should be set part, or obtained from borrow pits for use in the upper layers
When materials for subgrade are extracted from borrows to form the capping layers they shall be
natural material complying with the following requirements:
(1) Material classification
Materials used for use in capping layers shall be selected among soils classified as GW, GP, GC, and
SW in the General Classification of Soils, described in Clause 609.
(2) Material Requirements
Material for use in the capping layers shall not contain particles larger than 75 mm and their
percentage passing by weight the 0.075 mm sieve shall be less than 15%. The material shall have a
CBR of not less than 15% measured after a 4-day soak on a laboratory mix compacted to 95 % MDD
(heavy compaction), a swell of less than 1%, a plasticity index of less than 12%.
(3) Laying and Compaction
The material shall be deposited in the layer of 150 mm compacted depth. Each layer shall extend over
the full width of the embankments or cutting and shall be compacted in accordance with the
requirements specified in Sub-clause 1003 (1) (a) to (d).
(4) Tolerances
Tolerances of capping layers shall be in accordance with Sub-clause 1003 (5) When each layer is
completed the Contractor shall comply with Clause 510 for requesting the Engineer’s approval and
protecting the layer.
Sub base course
The material for sub base course shall comply with following requirements: The grading of material shall
be a smooth curve within and approximately parallel to the envelope given in table 4.2.3a. The plasticity
index shall not exceed 6. The minimum 4 day soaked CBR of the material shall be 30% at the specified
in situ density.
Table 4.2.3.a: Grading Envelope
Sieve
(mm)

Size

Percentage by weight passing
Type A
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63

100

-

50

-

100

37.5

65 – 95

80 – 100

20

50 – 85

60 – 100

10

40 – 75

-

5

30 – 60

30 – 100

2.36

20 – 45

-

1.18

15 – 37

17 – 7

0.3

-

9 – 50

0.075

4 – 15

5 – 25

Table 4.2.3.b: Physical Requirements of Sub base material
Parameter
LAA Max. %

40

AIV Max. %

30

FI Max %

25

PI Max.

NP

4.2.4 Transporting
The material of capper layers and sub-base shall be transported and dumped in such a way that no
segregation occurs.
4.2.5 Compaction Trials
Before commencing construction and from time to time as may be considered necessary by the Engineer,
the Contractor shall carry out compaction trials in the presence of Engineer on each main types of materials
to be compacted in the Works. He shall carry out all necessary laboratory and field testing and supply
the Engineer with the copies of the results of all tests.
Following completion of the compaction trials, the Contractor shall submit to the Engineer, for his
approval, proposals for the compaction of each main type of material. The Contractor’s Proposals shall
include reference to the type of equipment, the operating weights and tyre pressures and the method of
adjusting moisture content.
If, in the opinion of the Engineer, the results of the compaction trials indicate that the Contractor’s
proposed plant and methods shall achieve the densities specified, the Engineer shall approve the same.
Otherwise the Contractor shall submit in writing proposals for modifying the plant and/or methods and
shall compact further trials in accordance with these modified proposals until the Engineer approves the
Contractor’s proposals.
4.2.6 Laying and Compacting
The sub base course material shall be deposited in such quantity and spread in a uniform layer across the
full width required, so that the final compacted thickness is nowhere less than shown in the Drawing or
instructed by the Engineer. Every reasonable effort shall be made to prevent segregation during the loading,
hauling, dumping, spreading, mixing, trimming and compacting operations.
The compacted thickness of any layer laid, processed and compacted at one time shall not exceed 150
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mm and where a greater compacted thickness is required, the material shall be laid and processed in two
or more equal layers.
The material shall be scarified and the moisture content adjusted by either uniformly mixing with water
or drying out the material such that the moisture content during compaction is between 95% and 102% of
the Optimum Moisture Content determined as per IS 2720 Part 8. It shall be graded and trimmed to final
line and level. Light compaction may be applied before the final trim is carried out but once 25%
of the compactive effort has been applied no further trimming or correction of surface irregularities
shall be allowed.
The final trim shall be in cut and the Contractor shall ensure that material form the trim is neither deposited
in low areas nor spread across the section but graded clear of the works.
Following the final trim the material shall be compacted to a dry density of at least 95% MDD (Heavy
compaction). During the grading, trimming and compaction of the material the Contractor shall ensure
that the surface and/or the material does not dry out by applying fog sprays of water or other approved
means sufficient to maintain the surface and/or material within the specified limits of moisture content.
Vibratory rollers for the final compaction shall not be allowed.
4.2.7 Setting out and Tolerances
Subbase course shall be set out and constructed to the tolerances given in Section 1100 of “Standard
Specifications for Road and Bridges” published by Department of Roads, GoN.
4.2.8 Testing
4.2.8.1 Process Control
The minimum testing frequency for process control shall be as specified in following Table 4.2.8.1. Table
4.2.8.1: Minimum Test Frequency

Tests

One test in every

Min. no of
tests per
section

Gradation

300m3 or part of it and change in source

2

Plasticity Index Flakiness Index

300m3 or part of it and change in source

2

300m3 or part of it and change in source

2

400m3 or part of it and change in source

2

300m3 or part of it and change in source

2

300m3 or part of it and change in source

2

300m3 or part of it and change in source

2

200m3 or part of it and change in source

2

10 m

-

25 m

-

200 m

-

40 m2

-

Materials:

Maximum Dry Density
Optimum Moisture Content

and

Los Angeles Abrasion
Aggregate Impact Value
CBR
Field Density and Moisture Content

Construction Tolerance:
Surface Levels
Thickness
Width
Smoothness
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4.2.8.2 Routine Inspection and Testing
Routine inspection and testing shall be carried out by the Engineer to test the quality of materials and
workmanship for compliance with the requirements of this section.
Any materials or workmanship that do not comply with the specified requirements shall be replaced by
materials and/or workmanship complying with the specified requirements, or be repaired so that after
being repaired it shall comply with the specified requirements.
1.2.14. 4.2.9 Measurement and Payment
Sub base course shall be measured in cubic metre by taking cross Sections at intervals of 10 metres or as
directed by the Engineer in the original position before the work starts and after its completion and
computing the volumes in cubic metres by average end area method.
The rates for subbase course shall include for the cost of supplying, spreading, mixing, watering,
application of screening, watering, compacting, rolling, making good defective areas and maintenance
of the surface and all incidental in accordance with the requirements of these specifications.
4.3 GRADED CRUSHED STONE BASE COURSE
4.3.1 Scope and Definition
This clause covers procuring, furnishing and placing of approved crushed stone material constructing a
crushed stone base layer, as the case may be, in accordance with the requirement of this Specification.
“Graded crushed stone” shall mean crushed stone with a smooth grading curve within a specified envelope.
4.3.2 Sources of Materials
The Contractor shall be responsible for locating and developing suitable of material for graded crushed
stone. Such sources shall be termed quarries.
4.3.3 Material Requirements
The material shall comply with following requirements:
(a) It shall consist of crushed stone, free from clay, organic or other deleterious matter.
(b) It shall comply with the physical requirements defined in Table 4.3.3a.
Table 4.3.3a: Physical Requirements of Graded Crushed Stone
Parameter
LAA Max. %

30

AIV Max. %

20

SSS Max. %

12

FI Max %

25

CBR Min. %

80

CR Min. %

100

PI Max.

NP

(c) It shall comply with the Following Gradings
After processing, placing and compaction in the pavement the grading of the material shall be smooth
curve within and approximately parallel to one of the envelopes defined in Table 4.3.3.b.
Table 4.3.3.b Grading Envelopes for Graded Crushed Stone
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Sieve Size (mm)

Percentage passing by weight

40.0

100

31.5

85-100

20.0

62-92

10.0

40-70

4.75

26-55

2.36
21-53
4.3.4 Crushing, Screening and Mixing
0.60
Unless otherwise instructed, crushing shall be carried out at least in two stages.
0.075
12-28
The crushing, screening and proportioning of materials and their subsequent mixing shall be carried out
using methods and machines acceptable to the
Engineer. To avoid segregation, graded crushed stone
2-10
shall be moistened when being handled and shall not be stockpiled in heaps higher than 5 m.
If the Contractor wishes to add material from another source in order to achieve the specified grading
the following conditions shall apply:
a. The Contractor shall be responsible for all costs associated with the provision and mixing in of
the material, including land acquisition.
b. The material shall be non-plastic, hard and durable as specified. Particles shall be free from
organic materials, clay and other deleterious substances.
c. Only material passing the 6.3 mm sieve may be added, the percentage to be added shall be agreed
with the Engineer and in any case shall not exceed 15% by weight of the mixture.
d. The minimum crushing rations as well as other physical requirements as specified in Sun-clause 4.3.3
shall be maintained.
4.3.5 Transporting Graded Crushed Stone
Graded crushed stone shall be transported and dumped in such a way that no segregation occurs.
4.3.6 Compaction Trials
Before commencing construction and from time to time as may be considered necessary by the Engineer,
the Contractor shall carry out compaction trials in the presence of Engineer on each main types of materials
to be compacted in the Works. He shall carry out all necessary laboratory and field testing and supply
the Engineer with the copies of the results of all tests.
Following completion of the compaction trials, the Contractor shall submit to the Engineer, for his
approval, proposals for the compaction of each main type of material. The Contractor’s Proposals shall
include reference to the type of equipment, the operating weights and tyre pressures and the method of
adjusting moisture content.
If, in the opinion of the Engineer, the results of the compaction trials indicate that the Contractor’s
proposed plant and methods shall achieve the densities specified, the Engineer shall approve the same.
Otherwise the Contractor shall submit in writing proposals for modifying the plant and/or methods and
shall compact further trials in accordance with these modified proposals until the Engineer approves the
Contractor’s proposals.
4.3.7 Laying and Compacting
The Contractor shall take appropriate measures to prevent segregation during dumping and spreading
operations.
The graded crushed stone shall be laid by plant capable of distributing the graded crushed stone in a layer
of uniform thickness and without segregation.
The compacted thickness of any layer laid, processed and compacted at one time shall not exceed 100
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mm, and where a greater thickness is required, the graded crushed stone shall be laid in two or more equal
layers.
As soon as possible after laying, compaction shall be carried out. The moisture content shall be adjusted
as necessary and, during compaction, care shall be taken to maintain the moisture content evenly at the
specified value. Unless otherwise instructed by the Engineer, the moisture content at the time of compaction
shall be between 95 and 100% of the Optimum Moisture Content determined as per IS 2720 Part 8.
All rolling shall be longitudinal and shall commence at the outer edges of the pavement and progress
towards the centre, except that on superelevated curves, rolling shall progress from the lower to the higher
edge. Where laying is carried out in lanes care must be taken to prevent water entrapment.
The minimum dry densities to be achieved as a percentage of the Maximum Dry Density (MDD)
determined in accordance with IS 2720 Part 8 shall be 98% of MDD.
On completion of the compaction the surface shall be well closed, mechanically stable, free from visible
movement under compaction plant and free from compaction planes, ridges, cracks, loose or segregated
material. If the surface fails to meet the requirements of these Specifications, the Contractor shall take the
action set out in the appropriate part of Section 1100 of “Standard Specifications for Road and Bridges”
published by Department of Roads, GoN or such other action as directed by the Engineer.
4.3.8 Setting out and Tolerances
Graded crushed stone subbase and base shall be set out and constructed to the tolerances given in Section
1100 of “Standard Specifications for Road and Bridges” published by Department of Roads, GoN.
4.3.9 Testing
4.3.9.1 Process Control
The minimum testing frequency for process control shall be as specified in Table 4.3.9.1. Table 4.3.9.1:
Minimum Test Frequency
Tests

One test in every

Min. no of
tests
per
section

Gradation

200m3 or part of it and change in source

2

Plasticity Index Flakiness Index

200m3 or part of it and change in source

2

200m3 or part of it and change in source

2

100m3 or part of it and change in source

2

200m3 or part of it and change in source

2

200m3 or part of it and change in source

2

500m3 or part of it and change in source

2

200m3 or part of it and change in source

2

500m3 or part of it and change in source
Field Density and Moisture Content
4.3.9.2 Routine Inspection and Testing 500 m2 of on every daily stretch

2

Materials:

Maximum Dry Density
Optimum Moisture Content
Los Angeles Abrasion
Aggregate Impact Value
Sodium Sulphate Soundness
Crushing Raito
CBR

and

2

Routine inspection and testing shall be carried out by the Engineer to test the quality of materials and
Constructionfor
Tolerance:
workmanship
compliance with the requirements of this section.
Surface
Levels
Any
materials
or workmanship that do not10
comply
with the specified requirements shall be replaced
by
m
materials
and/or
workmanship
complying
with
the
specified
requirements,
or
be
repaired
so
that
after
Thickness
25 m requirements.
being repaired it shall comply with the specified
Width
200 m
4.3.10 Measurement and Payment
Smoothness
40 m2
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Graded crushed stone base shall be measured in cubic metre by taking cross Sections at intervals of 10
metres or as directed by the Engineer in the original position before the work starts and after its completion
and computing the volumes in cubic metres by average end area method.
The graded crushed stone construction shall be paid at their respective contract unit rate. The rates for
graded crushed stone base course shall include for the cost of supplying, spreading, mixing, watering,
application of screening, watering, compacting, rolling, making good defective areas and maintenance
of the surface and all incidental in accordance with the requirements of these specifications.
4.4 GENERAL REQUIREMENTS FOR PRIME COAT
4.4.1 Scope
This Clause comprises general requirements for a bituminous Prime Coat consisting of an application
of bituminous material on the prepared base course layer and applied in accordance with this
specification, applied at the rate specified below or any modification instructed by the Engineer.
4.4.2 Bituminous Binder
All bituminous binders shall comply with the relevant requirements set out in Section 600 of
“Standard
Specifications for Road and Bridges” published by Department of Roads, GoN.
4.4. 3 Storage and Handling of Bituminous Binder
When carried in bulk containers, of binder temperature during and at the time of storage shall be
kept in a manner acceptable to the Engineer. During storage the temperature of the bituminous
binder shall be kept as low as possible, consistent with reasonable pump ability. Any bituminous
binder not conforming to the requirements stated below shall be rejected by the Engineer as
unsuitable for use.
The bitumen storage area and heating station shall be cleared of vegetation, kept neat and tidy. The
drums shall be stacked on their sides in small quantities with gaps between each stack to reduce fire
risk.
Bitumen distributors and boilers shall be kept clean at all times. When changing th e grade of
bitumen and at the end of each day’s work, all boilers and distributors shall be thoroughly cleaned
out with a solvent. The flushing from boilers and distributors shall not be poured anywhere
indiscriminately, but shall be led by drainage channels to disposal pits. Care shall be taken that
flushing do not find their way into storm water ditches or streams. All boilers, pre -heating pits, tools
and plant shall be kept scrupulously clean.
When filling the bitumen distributor from the boilers or bulk containers, the bitumen shall be passed
through a filter of fine wire mesh having opening of not more than 0.6 mm.
On completion of the works, the disposal pit and drainage channels shall be filled in and topsoiled. The
site shall be left clean and tidy.
4.4.4 Heating of Bituminous Binder
The bituminous binder shall be heated in boilers or bulk storage containers, equipped with adequate pumps
and accurate thermometers. No bitumen shall be heated in a boiler when the thermometer is broken,
inaccurate or not equipped with it.
The minimum pumping temperatures, the range of spraying temperatures and the maximum heating
temperatures of cut-backs, penetration grade bitumen and emulsion are given in Table 4.4.4 below.
Table 4.4.4 : Temperatures Ranges for Heating and Spraying Binders
Binder

Temperatures (oC)
Spraying *
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Minimum

Slot-jets

Pumping

Atomizing
jets

Maximum
Heating

Cut-back MC 30

10

35-45

50-60

65

Cut-back MC 70

25

55-65

70-85

85

Cut-back MC 800

60

100-115

120-135

135

Cut-back MC 3000
80
125-135
135-150
150
* These spraying temperatures are for guidance only, since the optimum spraying temperature depends
on the temperature/viscosity relationship of the bitumen.
** The minimum pumping and spraying temperatures for K1-60/A1-60 shall be in accordance with
the manufacturer’s recommendations.
For slot-jets the viscosity for spraying shall be 70 to 100 centistokes and for atomizing jets 35 to 60
centistokes.
No penetration grade bitumen, cut-back bitumen, or emulsion shall be heated above the maximum
temperature given in the Table. Any overheated bitumen or emulsion shall be removed from the site
and disposed off by the Contractor.
The rates of application of binder specified or instructed by the Engineer refer to volumes of binder
corrected to 15.6oC using Standard Petroleum Measurement Table (ASTM D 1250).
4.4.5 Weather Limitations
The minimum surface temperatures for spraying of the different types and grades of binder shall be
:
80/100 penetration grade bitumen: 50o C MC-3000 cutback bitumen: 22o C MC-800 cutback
bitumen: 15o C MC-30 cutback bitumen: 10o C Emulsions: 5o C. When a cold wind is blowing the
above temperatures shall be increased by 5o C
No bituminous work shall be done during foggy or rainy weather. Strong wind may interfere with
the proper execution of the work. Therefore, no surfacing, especially spraying of binder, shall be
done when strong wind is blowing.
Bituminous material, except for bitumen emulsions and certain types of prime coat if instructed by
the Engineer, shall not be applied on a damp surface.
4.4.6 Cutting Back of Bitumen
The maximum amounts of paraffin as given in Table 4.4.6 may be added with the permission of the Engineer
to the basic 80/100 penetration grade bitumen upon the road surface temperature at the time of spraying.
Lesser amounts than those indicated may be used, if the site conditions allow the development of sufficient
adhesion between binder, aggregate and existing surface. Diesel or kerosene shall be used for cutting back
of bitumen as per the direction of the Engineer.
Table 4.4.6: Maximum Addition of Paraffin
Range of Road Surface
Temperature (oC)
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22-29

7

10-16

22-36

5

16-21

39-43

3

21-26

43-50 above 50

1

26-31 above 31

NIL

The temperature of bitumen, when paraffin is introduced, shall not be higher than 120o C. The paraffin
shall be sucked from 200 litre drums in measured quantities through the bitumen pump and circulated
with the bitumen for a minimum of 45 minutes. During this process all burners shall be shut off and no
open flames allowed near the distributor.
4.4. 7 A d h e s i o n Agent
Where required the adhesion agent shall be of an approved type and shall be used in accordance with the
manufacturer’s instructions and as instructed by the Engineer.
4.4.8 Safety Precautions
The Contractor shall take every precaution to avoid fire or health hazards. He shall always ensure that:
(a) bitumen is heated only to the temperature required for the particular application;
(b) hot bitumen never comes in contact with water;
(c) suitable protective clothing’s, foot wears and gloves are used when handling bitumen; and
(d) dust is reduced to the minimum.
Care is required when using rapid-curing cut-back, because of the highly flammable nature of the
solvent.
4.4.9 Trial Sections
The Contractor shall carry out trial sections at location instructed by the Engineer to demonstrate to the
Engineer that this surfacing operation is capable of executing the works in accordance with the
Specification.
Prior to the commencement of trials the Contractor shall submit in writing to the Engineer his
proposals for applying binders and aggregate. On receipt of the Engineer’s approval, the Contractor
shall proceed with the trials, but in absence of such approvals the Contractor shall submit fresh
proposals to the Engineer.
In the course of such trials the Engineer may call upon the Contractor to modify his method of
working, to employ other items of equipment and to amend the rates of spread at which various
materials are applied.
When the Engineer is satisfied that the Contractor is capable of constructing surfacing that compl ies
with the Specification after trial Section or Section, the Contractor shall receive permission to
commence the work. No variation in the approved procedures shall be made without the Engineer’s
prior consent in writing.
None of the foregoing provisions prevent the Engineer from requiring the Contractor to vary his
materials, equipment or methods of working at any time during the execution of Works, if he considers
this to be essential for execution of the works in accordance with this Specification.
4.4.10 Measurement and Payment
No separate measurement and payment shall be made for complying with the requirements of Sub-clause
from 4.4. The Contractor shall include related costs of complying with the requirements of Clause 4.4 in
his rates of the items covered in Clauses 4.5.
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4.5 PRIME COAT
4.5.1 Scope and Definitions
This Clause covers the application of a bitumen prime to be applied on a prepared pavement layer.
A prime coat means a thin layer of low viscosity bituminous binder applied to an absorbent nonbituminous surface. If the prime coat is to be trafficked, it shall be covered with binding material.
4.5.2 Materials
The prime coat shall consists of cut back bitumen MC30 complying with Section 600 “Standard
Specifications for Road and Bridges” published by Department of Roads, GoN from a source approved
by the Engineer. The grade and the rate of application of cutback to be used shall be instructed by
the Engineer on site after field trials.
However, the nominal rate of application of the prime coat shall be 1 lit per sq.m. If the prime coat
is to be applied in more than one lane, allowance shall be made for overlapping of lanes by 150 mm.
Tentative temperature of application shall be around 50o-70oC.
Blinding material shall consist of fine aggregate, or sand, or crusher dust as required and shall contain
not more than 15 percent retained on a 6.3 mm sieve.
4.5.3 Preparation of Surface.
The surface to be sprayed shall be thoroughly cleaned by sweeping with mechanical brooms and/or
washing or other approved means. All laitance of soil or binder material, loose and foreign material
shall be removed.
All loose material shall be swept clear of the layer to expose the full width of the layer upon which
prime coat shall be applied. The surface to be sprayed shall be checked for line, camber and level,
and the surface corrected, made good as necessary and approved by the Engineer before any
bituminous spray is applied. The Engineer’s approval, or otherwise, of the surface shall be given
immediately prior to the Contractor’s intention to start spraying.
Unless otherwise directed by the Engineer, immediately prior to the application of prime coat, the
surface of the layer shall be sprayed with water to dampen the surface, but in no case the surface
shall be made saturated. If the water is over applied, the surface shall be allowed to dry until
dampness is uniform over the entire surface.
In order to bring the surface to be primed to the condition required, water shall be applied in small
increments by a distributor. Any water on the surface after spraying shall be allowed to drain away
before the prime coat is applied.
No traffic shall be allowed on the prepared surface.
4.5.4 Spraying of Prime Coat
Soon after the surface to be sprayed has been prepared as specified in Sub- clause (3) above and approved
by the Engineer, the edges of the area shall be marked out with a line of string or wire pegged down
at intervals not exceeding 15 m on straights or 7.5 m on curves. The prime coat shall be sprayed on
to it at the specified rate. Spraying shall be carried out not later than 12 hours after the surface has
been prepared.
The quantity of binder used shall give complete coverage of the surface with a slight trace of run off in places. Shall the specified rate of spray appear to be incorrect, the Contractor shall immediately
stop spraying, inform the Engineer and amend the spray rate as instructed by the Engineer.
The temperature for storage and spraying shall be as given in the Table 4.5.4. Table 4.5.4: Temperature
for Storage
Type of Prime

Maximum storage temperature o C
Up to 24 hrs.
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Cutback bitumen
MC-30

65

40

MC-70
80
50
Bitumen shall
be sprayed from a pressure
distributor complying
with the requirements of Sub-clause
1303 (6) of “Standard Specifications for Road and Bridges” published by Department of Roads,
GoN and no spraying shall be permitted except in small areas, or to make good a defective area
caused by a blocked nozzle.
The nozzle shall be arranged to give a uniform spray and shall be tested prior to spraying by
discharging on to suitable material (such as building paper, metal sheets, etc.,) or into special
troughs made for this purpose. Testing shall not take place on the road, and any bitumen spilt on
the ground shall be cleaned off.
If during spraying, a nozzle becomes blocked or develops a defect, the spraying shall be made good
with a hand spray, and the machine repaired before further spraying is commenced.
When commencing and stopping spraying, sheets of building paper or met al at least 2 m wide shall
be spread across the full width to be spread across the full width to be sprayed to give a clean sharp
edge.
The metal sheets used for stopping and starting work shall be cleaned after each run and the troughs
used for testing shall be cleaned at the end of each day’s work.
During spraying all kerbs, road furniture, culvert headwalls, tree boles, manholes covers and the
like which are liable to be disfigured by splashing of bitumen shall be protected, and any such
feature which is accidentally marred by bitumen shall be cleaned off with a suitable solvent or made
good.
4.5.5 Curing and Blinding of Prime Coat
If after application of the prime coat, the bituminous material fails to penetrate within the time specified
or if the road must be used by traffic, blinding material shall be spread in the amount required to
absorb any excess bituminous material and to protect the primed surface.
Blinding material shall be spread from trucks in such a manner that no wheel shall travel on
uncovered bituminous material.
Unless the Engineer permits otherwise, all loose material on the sprayed surface, including any
blinding material shall be removed before any further layer of the pavement is laid.
4.5.6 Tolerances
The actual rate of application of bituminous binder across the width of each spray run shall not vary by
more than ± 5% of the rate ordered and the actual of application of binder for each single run of the
spray shall not vary from this specified rate by more than 0.03 litre per square metre.
4.5.7 Testing
Tray tests shall be taken at least twice a day during priming operation to check calculations based on
dipping of spray trucks. The minimum testing frequency for the purpose of process control shall be as
given in the Table 4.5.7.
Table 4.5.7 : Minimum Testing Frequencies
Testing
Quality
binder

Minimum number of tests
of

The Contractor shall produce certificates from concerned suppliers to the effect
that all materials supplied by them comply with the relevant Specifications.
In addition, one set of tests for each 50,000 litres of supply of binder
At regular close intervals Two tests per run
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4.5.8 Measurement and Payment
The basic prime coat shall be measured in square meters in the accepted work sprayed at the specified
rate as instructed by the Engineer on Site. Cutter and required blinding material shall not be measured
separately and shall be deemed included along with other associated costs shall be included in the
item rate of prime coat. The measured quantity shall be the area instructed and accepted by the
Engineer. The binder application rate shall be corrected to 15.6ºC.
The contract unit rates for prime coat shall be payment in full for carrying out the required operations
including full compensation for:
a) Providing all materials for all preparation, delivering and application and
b) Providing all labour, tools, equipment, and incidentals necessary to complete the work. No separate
payment will be made for supply and spreading of blinding material.
4.6 GENERAL REQUIREMENTS FOR ASPHALT CONCRETE
4.6.1 Scope
This Clause comprises all the general requirements for bituminous mixes which shall apply to Clause 4.7.
4.6.2 Construction Plant
4.6.2.1 General
The Contractor shall submit to the Engineer full details of the construction plant he proposes to use and
the procedures he proposes to adopt for carrying out the permanent works.
The Engineer shall have access at all times to construction plant for the purpose of inspection. The
Contractor shall carry out regular calibration checks in the presence of the Engineer and shall correct
forthwith any faults found.
All construction plant used in the mixing, laying and compacting of bituminous mixes shall be of
adequate capacity, in good working condition and shall be acceptable to the Engineer.
4.6.2.2 Mixing Plant
Bituminous materials shall be mixed in a plant complying with ASTM Designation D995. It shall be
equipped with at least three bins for the storage of heated aggregates and a separate bin for filler. All
bins shall be covered to prevent the ingress of moisture.
The plant may be either batch-mix type or the continuous-mix type and shall be capable or regulating
the composition of the mixture to within the tolerances specified in Sub-clause 4.6.13.
The bitumen tank shall be capable of maintaining its contents at the specified temperature within a tolerance
of plus or minus 5o C and shall be equipped with a thermostat to prevent the temperature rising above
o
180 C and a fixed thermometer easily read from outside the tank. Any bitumen which has been heated
above
o
180 C or has suffered carbonization from prolonged heating shall be removed from the plant and
disposed off.
4.6.2.3 Laying Plant
Bituminous materials shall be laid by a self propelled spreader finisher equipped with a hopper, delivery
augers and a heated adjustable vibrating screed. It shall be capable of laying bituminous materials with
no segregation, dragging, burning or other defects and within the specified level and surface regularity
tolerances. Delivery augers shall terminate not more than 200 mm from the edge plates.
4.6.2.4 Compaction Plant
The Contractor shall provide sufficient rollers of adequate size and weight to achieve the specified
compaction. Prior to commencing the laying of bituminous mixes in the permanent works the Contractor
shall carry out site trials in accordance with Section 500 “Standard Specifications for Road and Bridges”
published by Department of Roads, GoN to demonstrate the adequacy of his plant and to determine the
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optimum method of use and sequence of operation of the rollers.
4.6.3 Preparation of Surface
Immediately before placing the bituminous mix in the pavement, the existing surface shall be cleaned of
all loose materials and foreign matter with mechanical brooms or by other approved methods. The debris
shall be deposited well clear of the surface to be covered.
Any defect of the surface shall be made good and no bituminous mix shall be laid until the surface has been
approved by the Engineer.
4.6.4 Design and Working Mixes
The Contractor shall demonstrate that he can produce aggregate meeting the grading requirements of the
Specification.
At least two months prior to commencing work using a bituminous mix, the Contractor shall having
demonstrated that he can produce aggregates meeting the grading requirements of the Specification,
submit samples of each constituent of the mix to the Engineer.
The Contractor shall then carry out laboratory tests in order to propose the proportions of each consistent
of the initial mix or mixes to be used for site trials to be carried out in accordance with Sub-clause 4.6.5.
Shall the Engineer conclude form the site trials that the mix proportions or aggregate grading are to be
changed, the Contractor shall submit further samples of the constituents, carry out further laboratory and
site trials as directed by the Engineer.
The Engineer may instruct the alteration of the composition of the aggregate passing through 0.075 mm
by the addition or substitution of mineral filler.
Following laboratory and site trials the determined proportions of the mix agreed by the Engineer shall
become the basis of the working mix and the Contractor shall maintain this composition within the
tolerances given in Sub-clause 4.6.13.
Any changes in the nature or source of the materials, the Contractor shall inform the Engineer accordingly.
The procedure set out above shall be followed in establishing the new mix design also.
4.6.5 Site Trials
Full scale laying and compacting site trials shall be carried out by the Contractor on all asphalt pavement
materials proposed for the works using the construction plant and methods proposed by the Contractor
for construction the works. The trials shall be carried out at a location approved by the Engineer in his
presence.
The trials shall be carried out to enable the Contractor to demonstrate the suitability of his mixing and
compaction equipment to provide and compact the materials to the specified voids content and confirm
that the other specified requirements of he completed asphalt pavement layer can be achieved.
The trials area shall be at least 100 metres long to the full construction width and depth for the material.
It may form part of the Works provided it complies with this Specification. Any areas which do not comply
with this Specification shall be removed.
The Contractor shall allow in his programme for conducting site trials and for carrying out the
appropriate tests on them. The trial on any pavement layer shall be undertaken at least 28 days ahead of the
Contractor proposing to commence the full scale work on that layer.
The Contractor shall compact each section of trial over the range of compactive effort the Contractor is
proposing. The following data shall be recorded for each level of compactive effort at each site trial.
(i) The composition and grading of the material including the bitumen content and type and grade of
bitumen used.
(ii) The moisture content of aggregate in the asphalt plant hot bins.
(iii) The temperature of bitumen and aggregate immediately prior to entering the mixer, the temperatures
of the mix on discharge from the mixer and the temperature of the mix on commencement of laying, on
commencement of compaction and on completion of compaction. The temperatures of the mixture are
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too measured in accordance with BS 598, Part 109.
(iv) The type, size, mass, width of roll, number of wheels, wheel load, tyre pressures, frequency of
vibration and the number of passes of the compaction equipment, as appropriate for the type of roller.
(v) The target voids and other target properties of the mix together with the results of the laboratory tests
on the mix.
(vi) The density and voids achieved.
(vii) The compacted thickness of the layer.
(viii) Any other relevant information as directed by the Engineer.
The above data recorded in the trial shall become the agreed basis on which the particular material shall
be provided and processed to achieve the specified requirements.
During the execution of the works, if the Construction control/process control tests indicate that the
requirements for a material are not consistently achieved then work on that layer shall be stopped until
the cause is investigated by the Contractor. Such investigation may include further laboratory and/or site
trials on the material to determine a revised set of data as described above which when agreed, shall be
the basis on which all subsequent material shall be provided and processed to achieve the specified
requirements.
Agreement of the Engineer to a set of data recorded in a site trial shall not relieve the Contractor of any
responsibility to comply with the requirements of this Specification.
4.6.6 Mixing of Aggregate and Bitumen
The bitumen shall be heated so that it can be distributed uniformly. Care shall be taken not to overheat
it. The temperature shall never exceed 170o C for 80/100 or 60/70 bitumen.
The aggregate shall be dried and heated so that they are mixed at the following temperatures unless
otherwise specified in relevant clauses.
125o - 165o C when 80/100 bitumen is used,
The dried aggregates shall be combined in the mixer in the amount of each fraction of the agreed mix and
the bitumen shall then be introduced into the mixer in the amount specified. The materials shall then be
mixed until a complete and uniform coating of the aggregate is obtained.
The mixing time shall be the shortest required to obtain a uniform mix and thorough coating. The wet
mixing time shall be determined by the Contractor and agreed by the Engineer for each plant and for each
type of aggregate used. It shall normally not exceed 60 seconds.
4.6.7 Transportation of the Mixture
The bituminous mix shall be kept free of contamination and segregation during transportation. Each
load shall be covered with canvas or similar covering to protect it from dust and adverse effect of the
weather.
4.6.8 Laying of the Mixture
Immediately after the surface has been prepared and approved, the mixture shall be spread to line and
level by the laying plant without segregation and dragging.
The mixture shall be place in widths of one traffic lane at a time, unless otherwise agreed by the Engineer.
Only on area where irregularities or unavoidable obstacles make the use of mechanical laying
impracticable, the mixture may be spread and compacted by hand.
4.6.9 Compaction
Immediately after the bituminous mixture has been spread, it shall be thoroughly and uniformly
compacted by rolling.
The layer shall be rolled when the mixture is in such a condition that rolling does not cause undue
displacement or shoving.
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The number, weight and type of rollers furnished shall be sufficient to obtain required compaction while
the mixture is in a workable condition. The sequence of rolling operations shall be as agreed with the
Engineer.
Rolling shall normally commence from the outer edge and proceed longitudinally parallel to the
centerline, each trip overlapping one half of the roller width. On superelevated curves, rolling shall begin
at the low side and progress to the high side. Where laying is carried out in lanes care must be taken to
prevent water entrapment.
Rolling with a pneumatic tyred or vibratory roller shall follow immediately. Final rolling with a steel
wheeled roller shall be used to eliminate marks from previous rolling.
To prevent adhesion of the mixture to the rollers, the wheels shall be kept lightly moistened with water.
In areas too small for the roller, a vibrating rate plate compactor or a hand tamper shall be used to achieve
the specified compaction.
4.6.10 Finishing, Joint and Edges
Any mixture that becomes loose and broken, mixed with dirt or foreign matter or is in any way defective,
shall be replaced with fresh hot mixture, which shall be compacted to conform to the surrounding area.
Spreading of the mixture shall be as continuous as possible. Transverse joints shall be formed by cutting
neatly in a straight line across the previous run to expose the full depth of the course. The vertical face
so formed shall be painted lightly with hot 80/100 penetration grade bitumen just before the additional
mixture is placed against it.
Longitudinal joints shall be rolled directly behind the paving operation. The first lane shall be placed true
to line and level an approximately vertical face. The mixture placed in the abutting lane shall than be
tightly crowded against the face of the previously placed lane. The paver shall be positioned to spread
material overlapping the joint face by 20 – 30 mm. Before rolling, the excess mixture shall be raked off and
discarded.
When the abutting lane is not placed in the same day, or the joint is destroyed by traffic, the edge of the
lane shall be cut back as necessary, trimmed to line and painted lightly with hot 80/100 penetration grade
bitumen just before the abutting lane is placed.
Any fresh mixture spread accidentally on the existing work at a joint shall be carefully removed by
brooming it back on to uncompacted work, so as to avoid formation of irregularities at the joint. The
finish at joints shall comply with the surface requirements and shall present the same uniformity of
finish, texture and density as other sections of the work.
The edges of the course shall be rolled concurrently with or immediately after the longitudinal joint. In
rolling the edges, roller wheels shall extend 50 to 100 mm beyond the edge.
4.6.11 Sampling of Bituminous Mixtures
The sampling of bituminous mixture shall be carried out in accordance with ASTM Designation D979.
4.6.12 Quality of Testing
During mixing and laying of bituminous mixtures, control tests on the constituents and on the mixed
material shall be carried out in accordance with Section 600 “Standard Specifications for Road and
Bridges” published by Department of Roads, GoN and relevant Clauses.
If the results of any tests show that any of the constituent materials fail to comply with this Specification,
the Contractor shall carry out whatever changes may be necessary to the materials and/or to the source
of supply to ensure compliance.
If the results of more than one test in ten on the mixed material show that the material fails to comply
with this Specification, laying shall forthwith cease until the reason for the failure has been found and
corrected. The Contractor shall replace any faulty material laid with material complying with this
Specification all at his expense.
4.6.13 Tolerance
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The tolerance shall be as per relevant international codes and standards.
4.6.14 Measurement and Payment
No separate measurement and payment shall be made for complying with the requirements of the Clause
4.6. The Contractor shall allow compensation for compliance of the Clause 4.6 in the rates of items covered
by Clauses 4.7.
4.7 ASPHALT CONCRETE
4.7.1 Scope
This Clause covers the materials, method of construction and requirements for the construction of Asphalt
Concrete.
4.7.2 Definition
Asphalt Concrete means a thoroughly controlled, hot-mixed, hot-laid, plant mixture of well graded dried
aggregate and penetration grade bitumen, which compacted, forms a dense material.
4.7.3 Materials
4.7.3.1 Penetration Grade Bitumen
Bitumen shall be 80/100 penetration grade as specified in Section 600“Standard Specifications for Road
and Bridges” published by Department of Roads, GoN.
4.7.3.2 Aggregate
Coarse aggregate (retained on a 4.75 mm sieve) shall consist of crushed stone free form clay, silt, organic
matter and other deleterious substances. The coarse aggregate shall comply with the requirements given
in the Table 4.7.3.2
Table 4.7.3.2: Requirement of Coarse Aggregate
Coarse Aggregate (retained on 4.75 mm Sieve)
-

LAA Max. 35
ACV Max. 25
SSS Max. 12
FI Max. 25

The coarse aggregate shall be entirely crushed. The aggregates shall be clean, free from weathered or
decomposed stone, organic matter, shale, clay and other substances which, in the opinion of the Engineer
may be deleterious to the mixture.
Fine aggregate (passing a 4.75 mm sieve) shall be free from clay, silt organic and other deleterious matter
and shall be non-plastic. It shall consist of entirely crushed rock produced from stone having a Los Angeles
Abrasion of not more than 30. The Sand Equivalent of the fine aggregate shall be not less than 60, and the
SSS not more than 12.
4.7.3.3 Mineral Filler
Mineral filler shall consist of finely ground particles of limestone, hydrated lime, ordinary Portland
cement or other non-plastic mineral mater. It shall be thoroughly dry and free from lumps. At least 75%
(by weight) shall pass a 0.075 mm sieve and 100% shall pass a 0.425 mm sieve. It shall have a bulk
density between 0.5 and 0.9 g/ml measured in accordance with BS 812-2.
4.7.4 Grading Requirements
The grading of the mixture of coarse and fine aggregate shall be within and approximately parallel to
one of the grading envelopes given in Table 4.7.4 or as specified in the Special Specification or in the
Bill of Quantities.
Table 4.7.4 : Grading Requirements of the Mixture of Coarse and Fine Aggregate
Percentage passing by weight
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Wearing course
Sieve Size

Type I ((0/16)

(mm)20.000

4.7.5

Binder course
Type II (0/10)

0/20

-

-

100

16.000

100

-

96-100

10.000

76-82

100

75-100

4.750

54-59

64-70

48-90

2.360

33-37

39-47

24-62

0.600

16-21

21-28

12-24

0.075

6-9

6-9

3-8

Requirement for Asphalt Concrete

Asphalt concrete i.e. the mixture of binder, coarse and fine aggregate and mineral filler, if any, shall
comply with the requirements given in the Table 4.7.5
Table 4.7.5 : Requirements of Asphalt Concrete
Description

value

Marshall Stability 50 blows (N)

Min 8 000

Flow Value (mm)

2-3

Voids in Total Mix (%)

2-5

Compression/Immersion Ratio

>0.75

The Contractor shall carry out such tests of mix composition and submit to the Engineer for the approval.
4.7.6

Mixing and Laying of Asphalt Concrete

The Temperature of the bitumen when mixed with the aggregate shall be between 120o C and 140o C.
The minimum temperature of the mixture at the commencement of compaction shall be 125 o C. The
minimum temperature at completion of compaction shall be 80o C.
4.7.7

Compaction

Rolling shall be continued until the voids measured in the completed layer are within the appropriate
ranges tabulated in the Table 4.7.5. Rolling shall be carried out by a sequence of roller in such a manner
that it shall ensure the full specified compaction and at the same time it will provide a finished surface
within the tolerance laid down in this Specification.
The average density after compaction shall not be less than 98% of the average density obtained from
Marshall Specimens (50 blows) made during laboratory trials on the mixture used for site trials. No
individual density shall be below 95% of the average of the laboratory specimens.
4.7.8

Testing

4.7.8.1 Sampling
Prior to use the Contractor shall supply the Engineer with samples of all materials proposed to be used.
The Contractor shall carry out all the specified tests as the Engineer may require to satisfy himself that
the material and proportions satisfy this Specification. No material shall be used, nor job mix adopted
until they are approved in writing by the Engineer.
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Sampling of mixes shall normally be carried out at the mixing plant or from tipper/truck conveying the
material from the mixing plant to the paver, but the Engineer may direct for sampling to be carried out
form the paver, if there is any danger of segregation of the mix during transporting and spreading process.
4.7.8.2 Process Control
The minimum testing frequency required for the process control shall be as provided in the Table 4.7.8.2.
Table 4.7.8.2 : Minimum Testing Frequency
Test

Minimum number of tests

AGGREGATE:
Grading
Los Angeles
Aggregate Impact Value
Flakiness Index
SSS
Sand Equivalent
Quality of Filler
BITUMEN:

One test every 100 m3 or part of it and in every change of source
One test every 500 m3 or part of it and in every change of source
One test every 500 m3 or part of it and in every change of source
One test every 100 m3 or part of it and in every change of source
One test every 500 m3 or part of it and in every change of source
One test every 500 m3 or part of it and in every change of source
“ “ 50 MT
The Contractor shall produce certificates from the concerned all
suppliers to the effect that all material supplied by them comply
with the relevant Specifications.
In addition, one set of tests for each 50,000 litres or part of it of
supply of binder

Quality of Binder
Penetration Test

Daily One test for each 100 MT of mix or part of it. One test for
each 100 MT of mix or part of it.

MIXTURE:
Grading and bitumen content
Marshall stability, flow and voids

As required

Control of Temperature

One test per 500 m2 or part of it Every 10 m or at close intervals
Every 50 m2 or at close intervals.

CONSTRUCTION
4.7.9 Measurement and Payment
TOLERANCES: Compaction
Asphalt concrete shall be measured in cubic metre calculated as the product of the length and the
Surface levels
compacted cross-sectional area of the asphalt concrete laid as per Drawing or as instructed by the
Engineer.
Smoothness
The asphalt concrete shall be paid as per contract unit rate which shall be the full and the final compensation
for the cost of compliance of all requirements specified in Clause 4.6 and 4.7.
4.8 SURFACE DRESSING
4.8.1 Scope and Definitions
This clause covers the application of one or more coats of surface dressing, each coat consisting of a layer
of bituminous binder sprayed on a based prepared previously, followed by a cover of stone chipping
properly rolled to form a wearing course to the requirements of these Specifications.
A single surface dressing means an application of bituminous binder to the road surface followed
immediately by a singly layer of uniform sized chippings.
A multiple surface dressing means two or more surface dressing placed one on the other.
4.8.2 Materials
4.8.2.1 Binder
The binder shall be a penetration grade 80/100 bitumen.
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4.8.2.2 Chippings
(i) Hardness, Soundness, Shape and Cleanliness
The chippings shall consist of crushed stone or natural screened gravel, apparently cubical in shape and
free from visible stone dust and harmful material such as clay, salt, organic matter or other deleterious
substances. The percentage passing the 0.075 sieve shall not exceed 0.5% by weight.
The chipping shall comply with the requirements specified in Table 4.8.2.2.i, for the appropriate class
as specified in the Special Specification or in the Bill of Quantities.
Table 4.8.2.2.i: Physical Requirements of Chippings
Chipping

A

B

C1

C2

LAA max.

*H
P
20

25

30

35

35

AIV max.

20

20

20

20

20

SSS max.

12

12

12

12

12

CR max.

100

100

100

80

-

FI max.

20

20

20

25

-

<5

<5

<5

<5

<5

Degradability
* means high performance
aggregate.

The minimum size of the stone to be crushed to produce the chipping shall be at least 4 times the maximum
size of the chippings.
(ii) Grading
The grading requirements of chipping shall be as specified in the Table 4.8.2.2.ii.
Table 4.8.2.2.ii: Grading Requirements of Chippings
Sieve Size (mm)

Percentage passing by weight
Nominal Sizes
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14/20

10/14

6/10

4/6

25.00

-

-

-

-

20.00

85-100

100

-

-

14.00

0-20

80-100

100

-

10.00

0-3

0-15

80-100

100

6.30

-

0-3

0-15

85-100

4.75

-

-

0-10

-

2.80

-

-

0-2

0-10

1.18

0-2

0-2

-

-

0.60

-

-

-

0-2

0.075

0-0.5

0-0.5

0-0.5

0-0.5
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The Engineer shall reject the chipping not conforming to be the above requirements.
4.8.2.3 Rate of Application of Binder
The rate of spray of binder and the size and rate of spread of chippings shall be as specified in the Special
Specification, BOQ or as instructed by the Engineer.
Ray tests shall be carried out at least twice per run during surface dressing operations to check spray and
spread rates calculated from spray truck chippings and chip-spreader coverage, and more frequently when
a number of short lengths are being surface dressed. Spray truck dippings and chip- spreader coverage
shall be checked for each length sprayed.
4.8.2.4 Crushing, Screening, Washing and Stockpiling Chippings.
The construction plant provide and the methods of operating it, shall be such as to produce chippings which
shall meet the specified requirements of Sub- clause 1303 (2) (b) of Standard Specification for Roads
& Bridges, 2001, published by the Department of Roads. This may require washing the chippings to meet
the cleanliness requirements.
The Contractor shall comply with Section 800 when chipping are stockpiled. If required, the stockpiles
area shall be surfaced with 100 mm thickness of gravel or other material, acceptable to the Engineer.
Any contaminated chippings shall not be used in the Works. After use the stockpile area shall be cleared,
topsoiled and left neat and tidy.
4.8.3 Construction Plant for Pavement Works
4.8.3.1 Bitumen Distributors
Bitumen distributors shall be truck mounted and shall have sufficient power to maintain uniform speeds
for the proper application of the binder. The truck shall be equipped with an accurate tachometer showing
the driver the speed in metres per minute. The truck shall be fitted with a gauge bar and chain or any
other acceptable device clearly visible to the driver to enable him to follow the required edge. The
distributor tank shall have a capacity of at least 4,000 litres and shall be fitted with a device for indicating
the quantity in the tank at any time. It shall be equipped with heaters capable of maintaining temperatures
up to 200o C and be fitted with an accurate thermometer.
The circulation system shall permit pumping around the tank and around the spray bar without actually
spraying. Spray bars shall be available for spraying in widths varying from 0.5 m to 4 m and shall be
adjustable transversely so that the operator can follow the required edge independently. The spray nozzles
shall be arranged to give a uniform spray and the shut-off shall be quick-acting with an anti drip device.
The pressure in the spray bar shall be sufficient to give a good distribution and spraying of the binder.
Distributors shall be capable of applying bituminous binder within the limits of ± 5% of the specified rate
of application over any portion of the surface.
Distributors shall be checked and calibrated before starting any work or when required by the Engineer.
This shall include the calibration of all the metering devices and checking the uniformity of the
transverse distribution of spray. All distributors shall be furnished with a “rate fo spray/machine speed”
chard.
4.8.3.2 Chip-spreaders
Mechanical chip-spreaders shall be capable of spreading the chippings uniformly over variable widths,
from 0.5 to 3.5 m, at the rates specified.
The number and output of chip-spreaders shall be sufficient to ensure that chipping are spread immediately
after the bituminous binder has been applied.
Chip-spreaders shall be checked and calibrated before starting any work or when required by the Engineer.
4.8.3.3 Rollers
The main rolling shall be carried out with self-propelled pneumatic tyred rollers, having a wheel-load of
more than 2 tonnes. The tyres shall be smooth and their pressure shall be more than 0.4 N/mm2.
Where approved by the Engineer steel-wheeled rollers shall be used in tandem with pneumatic tyred rollers
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after all excess chippings have been removed and insufficiently chipped areas have been chipped over.
Only steel-wheeled rollers weighing less than 8 tonnes (total weight) shall be accepted.
The number and output of rollers shall be sufficient to ensure that rolling does not lag behind spreading.
To the extent possible, two pneumatic tyred rollers shall be used for each chip-spreader.
4.8.3.4 Miscellaneous Equipment
Sufficient trucks and loading machinery shall be employed to ensure an adequate, prompt and continuous
supply of chippings.
Rubber tyred mechanical rotary brooms towed by or mounted on rubber tyred vehicles shall be provided.
Tractor toed air compressor with sufficient length of hose pipes and air jet nozzle shall be provided to ensure
sufficient cleaning of surface to be sprayed with bituminous layers.
4.8.4 Preparation of Surface
Immediately before spraying, all loose material and foreign matter shall be removed by thorough
brushing with mechanical brooms and/or washing or by use of compressors or by other methods
acceptable to the Engineer. All hardened mud or other foreign matter shall be loosened by scraping
before sweeping. The debris shall be deposited well clear of the surface to be sprayed. Road furniture
(manholes covers etc.) shall be covered with adhesive paper or similar materials. Kerb stones, roadside,
and any other objects what shall not benefit from binder spray shall be protected in a manner approved
by the Engineer.
Any defect of the surface shall be made good as instructed by the Engineer and no binder shall be sprayed
until the surface has been approved by the Engineer. The Engineer’s approval or otherwise of the surface
shall be given immediately prior to the Contractor’s intention to start spraying.
4.8.5 Application of Surface Dressing
Soon after the surface has been prepared and approved, the quantity of binder, chippings, requirement of
equipment and other resources shall be worked out so that any operation is not delayed due to lack of
required material or resources.
The binder shall be uniformly sprayed at the specified rate. Spraying of the binder shall be in accordance
with the requirements specified in Sun-Clause 4.4.4 of his specifications. Spraying shall not be carried
out later than 12 hours after the surface has been prepared.
Building paper of sufficient width (not less than 600 mm) or other approved protective material shall be
used at the start and finish of each spray run to enable the distributor to reach its calibrated road speed.
Each spray jet shall be kept open before discharging binder onto the pavement under treatment.
Ends of previous surface treatment run shall be trimmed back to make the traverse edge straight and to
clean it. This shall form the start point of the subsequent spray run. The spray run shall be limited to 300
m of length unless the Contractor demonstrates his ability to plan and execute longer length without
impairing quantity of work. Spray width shall be calculated allowing for 150 mm longitudinal overlap
with adjoining spray passes and for the width that the following chipping spreader is able to cover.
Longitudinal sprayed butt joint shall not be permitted. The Contractor shall submit his spray width and
length proposals to the Engineer for approval.
The spraying width shall normally be of one lane width so that construction traffic may run over the
other lane.
Immediately after the binder has been sprayed, clean and dry chippings shall be uniformly applied at
the specified rate by the use of mechanical chip- spreaders. The elapsed time between the spraying of
binder spreading of chippings shall in no case exceed one minute.
Shall it become apparent that the supply of chipping is about to fail, the binder spraying shall be
immediately stopped and shall not resume until and adequate supply of chipping is assured.
The correct rate of spread is generally assessed visually, as providing complete coverage, with the film
of binder still visible between the chippings. Shall the coverage appear to be incorrect, the Contractor
shall immediately inform the Engineer, who shall amend the rate of spread accordingly. Any excess of
chipping shall be removed by hand and any insufficiently chipped area shall be chipped over by hand,
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so that adequate coverage is obtained. Brooming of the material to effect redistribution of chippings
shall not be permitted.
Rolling shall begin immediately after the chippings have spread and, in no case, later than two minutes
after the application of binder.
Rolling shall continue until all chippings are firmly embedded into the binder and until all excess chipping
have been removed or insufficiently chipped areas have been chipped over. The number of passes shall
be agreed with the Engineer. Usually, each point shall receive at least 6 passes of the pneumatic tyred
roller.
Excessive rolling, resulting in the crushing of chipping, shall be avoided. The roller speed shall not exceed
8 km/h, unless otherwise directed by the Engineer. Additional rolling on a previously completed section
shall be given later in the heat of the day by pneumatic tyred rollers in tandem with steel three wheeled
rollers unless otherwise instructed by the Engineer.
4.8.6 Aftercare and Control of Traffic
The road shall not be opened to traffic until the binder has attained sufficient viscosity to prevent the
stones being whipped off.
The Contractor shall erect temporary traffic restriction signs, barriers and removable bumps or any other
device, as instructed by the Engineer, to prevent vehicles traveling too fast over the newly laid surface
dressing. Vehicle speed shall be restricted to a maximum of 30 km/h, until there is sufficient adhesion to
ensure that the chippings shall not be dislodged by faster vehicles.
Where possible, the traffic shall be distributed across the road so as to obtain uniform polishing of the
road surface.
After traffic has been permitted to run on the surface dressing for a period of at least two weeks and when
instructed by the Engineer, all loose chippings shall be swept and taken away. Windrows of loose
chipping shall not be allowed to accumulate at the sides of the road.
4.8.7 Rectification of Defects
If any defect in surface dressing work is found, the reasons of the defect shall be established and keeping
them in view the defect shall be rectified as per direction of the Engineer. It required, the Engineer shall
ask the contractor for redoing the defective portion.
The Contractor shall rectify or redo the defective work at his own expense.
4.8.8 Tolerance
The final average overall width of the surface dressing measured at six equidistant points over a length
of 100 m shall be at least equal to the width specified or instructed. Al no point shall the distance between
the center line of the road and the edge of the surface dressing be narrower than that instructed by more
than 13 mm.
The actual rate of application of binder across the lane width shall not by more than ± 5% of the rate
ordered and for each single run of the spray it shall not vary from the specified rate by more than 0.03 lit
per square metre.
The actual rate of application of chipping along and across the lane width for each single run of the chipspreader shall not vary by more than ± 5% of the rate ordered.
4.8.9 Testing
4.8.9.1 Process Control
The minimum testing frequency required for the process control shall be as given in the Table 4.8.9.1
Table 4.8.9.1: Minimum Testing Frequency

Test
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MATERIALS:
i. AGGREGATE:
Grading

One test every 50 m3 or part of it and in every change of source

Flakiness Index (FI)

One test every 50 m3 or part of it and in every change of source

Los Angeles (LAA)

One test every 250 m3 or part of it and in every change of
source
One test every 250 m3 or part of it and in every change of
source

Aggregate
(AIV)

Impact

Value

Crushing Ratio (CR)
Degradability Test
Sodium Sulphate Soundness
Stripping Value

Rate of Application

One test every 250
source
One test every 500
source
One test every 500
source
Initially one set of
subsequently when
Aggregates

m3 or part of it and in every change of
m3 or part of it and in every change of
m3 or part of it and in every change of
3 specimens for each source of supply
warranted by change in the quality of

Two tests per run

ii.
BITUMINOUS
BINDERS:
Quality of Binder

The Contractor shall produce certificates from the concerned
all suppliers to the effect that all material supplied by them
comply with the relevant Specifications.
In addition, one set of tests for each 50,000 litres or part of it of
supply

for

At close intervals

Rate of Application of Binder

Two tests per run

Binder Temperature
Application

iii.
CONSTRUCTION
TOLERANCES:
Width

One test each and every spray run

Smoothness

All apparently rough areas to be checked.

`4.8.9.2 Routine Inspection and Testing
Routine inspection and testing shall be carried out to test the materials and workmanship for compliance
with the requirements specified in this Section.
Any materials or workmanship not complying with the requirements specified, shall be replaced or
redone with the materials or workmanship complying with the Specifications or, be repaired so as to
comply with the requirements specified.
4.8.10 Measurement
Binding material (emulsion/bitumen and cutter) shall be measured separately in litre. For computation
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of the quantity the following methods shall be adopted.
(a) Design/instructed rate of application times specified area sprayed computed in litres corrected to 15.6o
C.
(b) Actual rate of application measured through tray tests times specified area sprayed, computed in litres
corrected to 15.6o C.
(c) Actual consumption in specified area sprayed measured in litres corrected to 15.6o C by dip stick
feading of the distribution.
The lowest value of the above three methods shall be adopted for payment. However, if the rate of actual
spray of binder is much less or more than the designed/ instructed rate of spray so as to impair quality
of surface dressing, the Engineer shall reject the work or shall ask for appropriate rectification which
the contractor shall execute at his own cost.
Bitumen and cutter shall be computed on the basis of percentage actually used in the work.
Chipping of each nominal size shall be measured in cubic meter (cum). For computation of quantity the
following methods shall be adopted.
(a) Design/instructed rate of application of chippings times specified area applied, computed in cum.
(b) Actual rate of application of chippings times’ specified area of application computed in cum.
The lower of these two values shall be adopted for payment. However rate of application shall not vary
with designed/instructed rate of application to impair quality of surface dressing. In such event the
Engineer shall reject the work or ask the Contractor to rectify at his own cost.
4.8.11 Payment
The binder and the cutter shall be paid as per their respective contract unit rate. The Contractor shall be
the full and the final compensation for the cost of preparation of surface to receive binder, heating, mixing
with cutter, spraying, rectification wherever required, compliance of all provisions specified in the
respective Clauses of this specifications.
Chipping of each nominal size as specified shall be paid at their respective contract unit rate. The Contract
unit rate shall be full and the final compensation for the cost of compliance of all provisions specified in
the respective Clauses of this specifications.
4.9 COLD ASPHALT
4.9.1 Scope
This Clause covers the materials, method of construction and requirements for construction of Cold
Asphalt for Surfacing Base, Leveling and Patching.
Cold Asphalt means a cold-mixed, cold-laid, plant mixture of graded aggregate and bituminous binder
4.9.2 Materials
(a) Bituminous Binder
For cold-asphalt to be used immediately, the bituminous binder shall be an anionic emulsion A2 or
A3 or a Cationic emulsion K2 or K3, as specified in the Bill B5, Item 1.5 (Supplying, mixing, laying,
compacting the cold mix concrete (with emulsion) work).
For clod-asphalt to be stockpiled, the bituminous binder shall be a slow-setting emulsion A3 or K3,
as specified in the Bill B5.
(b) Aggregate
Coarse aggregate (retained on a 4.75 mm sieve) shall consist of crushed stone produced from rock or
boulders. The minimum size of rocks or boulders to be crushed shall be at least 4 times the maximum
size of the crushed aggregate. The coarse aggregate shall be free form clay, silt, organic matter and
other deleterious substances. The aggregate shall comply with the requirements given in the below
table:
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Aggregate Class

A

B

LAA Max. (Loss Angeles Abrasion)

25

30

ACV Max. (Aggregate Crushing Value)

20

20

SSS Max. (Sodium Sulphate Soundness)

12

12

FI Max (Flakiness Index)

20

25

The fine aggregate (passing 4.75 mm sieve) shall be free from clay, silt, organic and other
deleterious matter. Unless otherwise specified, it shall consist of at least 90 percent entirely
crushed sand produced form stone having a Los Angles Abrasion of not more than 30. The Sand
Equivalent of the fine aggregate shall be not less than 60 and the SSS not more than 112
The mixture of aggregate shall be within and approximately parallel to the grading envelope specified
below:

Sieve Size (mm)
14.000
10.000
4.750
2.360
1.180
0.425
0.075

Percentage passing by weight
100
90-100
54-70
35-49
25-38
16-25
6-9

(c) Mineral Filler
The mineral filler shall consist of finely ground particles of limestone, hydrated lime, Ordinary
Portland cement or other non-plastic mineral matter as specified in the Special Specification or
in the Bill of Quantities. It shall be thoroughly dry and free form lumps. At least 75% (by weight)
shall pass a 0.075 mm sieve and 100% shall pass a 0.425 mm sieve. It shall have a bulk density
between 0.5 and 0.9 g/ml measured in accordance with BS 812-2.
4.9.3 Requirements for Cold Asphalt
The mixture shall comply with requirements given below:
Description
Marshall Stability 50 blows (N)
Flow Value (mm)
Voids in total Mix (%)
Compression/Immersion Ratio

Requirements
7,000
<4
2-4
0.75

The proportion, by weight of total mix, of bitumen shall be stated in the Bill B5. This shall be termed
the nominal binder content. The binder content of the working/job mix shall be instructed by the
Engineer following laboratory and site trials.
4.9.4 Mixing and Laying of Cold Asphalt
Cold asphalt generally shall be laid for surfacing, base, leveling and patching works.
The moisture content of the mixture shall be adjusted in the mixing plant to permit optimum
compaction. The aggregate shall have a moisture content in the range 3% - 5% at the time the emulsion
is added.
Cold asphalt shall be placed at ambient temperature and may be laid by grader, provided the
Contractor can demonstrate in the site trials that the he can achieve the specified geometric tolerances
with this method.
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4.9.5 Compaction
Rolling shall be carried out by a sequence of roller in such a manner that it will ensure the full specified
compaction and at the same time it will provide a finished surface within the tolerance laid down in
this Specification.
The average density of the cold asphalt after compaction shall not be less than 98% of the average
density obtained from Marshall Specimens (50 blows) made during laboratory trials on the mixture
used for site trials. No individual density shall be below 95% of the average of the laboratory
specimens.
4.9.6 Testing
(a) Sampling
Prior to use the Contractor shall supply the Engineer with samples of all materials proposed to be
used. The Contractor shall carry out all the specified tests as the Engineer may require to satisfy
himself that the material and proportions satisfy this Specification. No material shall be used, nor job
mix adopted until they are approved in writing by the Engineer.
(b) Process Control
The minimum frequency of testing for process control shall be as given in the Table 4.8.9.1: Minimum
Testing Frequency
(c) Routine Inspection and Testing
Routine inspection and testing shall be carried out by the Engineer to test the completed work for
compliance with the dimensional tolerances, quality of material, density of compaction and any other
requirements stated in this Specification. Any material and workmanship that do not comply with the
requirements specified, shall be replaced by material and workmanship complying with their
respective Specification.
4.9.7 Measurement and payment
The cold asphalt shall be paid as per contract unit rate which shall be the full and the final
compensation for the cost of compliance of all requirements specified above.

4.10 ROADSIDE PCC DRAIN
4.10.1 Scope
This Clause covers the materials, method of construction and requirements for the construction
of composite roadside PCC drain which includes necessary earthwork excavation, brick soling work,
form work, M20 PCC work, cleaning, etc.
4.10.2 Supporting Specifications
The following specifications shall, inter alia, form part of and shall be read in conjunction with this
specification:
4.10.3 Components
4.10.3.1 Earthwork Excavation
The earthwork excavation shall be performed as stipulated in clause no. 3.2 Earthworks of this
specifications.
4.10.3.3 Brick Soling work
Flat brick soling work shall be performed as specified in the clause no. 3.4 Brickworks of this
specification.
4.10.3.4 Formwork
Formwork shall be constructed of plain steel sheet or waterproof plywood. Such plywood shuttering
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shall be of minimum 18 mm thickness. Formwork shall be so designed and constructed that concrete can
be properly placed and thoroughly compacted.
Formwork shall be firmly supported and adequately strutted, braced, or tied. It shall be capable of
adjustment to the lines and dimensions of the finished concrete, and it shall be sufficiently strong to resist,
without distortion, the pressure of concrete during its placing and compaction, and other loads to which
it may be subjected. It shall not be liable to suffer distortion under the influence of the weather.
When concrete is to be vibrated, special care shall be taken to ensure that the formwork will remain stable
and the joints tight.
All joints in the formwork shall be close-fitting to prevent leakage of grout from the concrete. At
construction joints formwork shall be tightly secured against previously cast or hardened concrete to
prevent the formation of stepping or ridges in the concrete.
Formwork shall be constructed to provide straight and true angle, arises or edges. Where chamfers are
shown on the Drawings, the billets shall be accurately cut to size to provide a smooth and continuous
chamfer. Formwork panels shall have true edges to permit accurate alignment at sides and provide a clean
line at construction joints in the concrete.
4.10.3.5 Concrete Work
Plain Cement Concrete (PCC) work and its associated works such as curing, etc shall be as specified in
the clause no. 3.3Cement Concrete of this specifications.
4.10.4 Measurement and Payment
The composite item Road Side PCC Drain shall be measured in linear meter as laid and accepted by the
Engineer.
The composite item Road Side PCC Drain shall be paid as per contract unit rate which shall be the full
and the final compensation for the cost of required earthwork excavation, flat brick soling, form work, PCC
work, backfilling for the size and dimensions shown in the drawing including safe disposal of suitable
and unsuitable material as instructed by the Engineer.
4.11 CATCH PIT
4.11.1 Scope
This Clause covers the materials, method of construction and requirements for the construction
of composite item catch pit or road side drain which includes necessary earthwork excavation,
PCC/RCC, brick masonry work, form work, concrete work, cleaning, etc.
1.2.15. 4.11.2 Supporting Specifications
The following specifications shall, inter alia, form part of and shall be read in conjunction with this
specification:
a)

2

General

b)

3.1

Site Clearance

c)

3.3

PCC

d)

3.3

Formwork

e)

3.4

Brick Work

f)

3.6

Plastering work

4.11.3 Components
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4.11.3.1 Earthwork Excavation
The earthwork excavation shall be performed as per clause no. 3.2 Earthworks of this specification.
4.11.3.2 Brick work
Brick masonry work and flat brick soling work shall be performed as specified in the clause no.
3.4 Brickworks of this specifications.
4.11.3.3 Formwork
Formwork shall be constructed of plain steel sheet or waterproof plywood. Such plywood shuttering shall
be of minimum 18 mm thickness. Formwork shall be so designed and constructed that concrete can be
properly placed and thoroughly compacted.
Formwork shall be firmly supported and adequately strutted, braced, or tied. It shall be capable of
adjustment to the lines and dimensions of the finished concrete, and it shall be sufficiently strong to resist,
without distortion, the pressure of concrete during its placing and compaction, and other loads to which
it may be subjected. It shall not be liable to suffer distortion under the influence of the weather.
When concrete is to be vibrated, special care shall be taken to ensure that the formwork will remain stable
and the joints tight.
All joints in the formwork shall be close-fitting to prevent leakage of grout from the concrete. At
construction joints formwork shall be tightly secured against previously cast or hardened concrete to
prevent the formation of stepping or ridges in the concrete.
Formwork shall be constructed to provide straight and true angle, arises or edges. Where chamfers are
shown on the Drawings, the billets shall be accurately cut to size to provide a smooth and continuous
chamfer. Formwork panels shall have true edges to permit accurate alignment at sides and provide a clean
line at construction joints in the concrete.
4.11.3.4 Concrete Work
Plain Cement Concrete (PCC) work shall be as specified in the clause no. 3.3 Cement Concrete of this
specifications.
4.11.3.5 Plaster work
Cement sand mortar plaster work shall be as specified in the clause no. 3.6 Cement Plaster Works of this
specifications.
4.11.3.6 MS Grating Cover
MS grating cover shall be fabricated from material as shown in the drawing and shall be anchored in
the PCC top of the manhole/catchpit.
The MS angle and other associated items used in structural steelwork and in the fabrication of sundry
items shall be in accordance with the requirements of the relevant applicable standards (e.g. BS 4, BS
4548, IS 808). Regardless of the standards used, the yield stress shall not exceed 450 MPa, the ratio of
the tensile strength to the guaranteed yield strength shall be at least 1.2:1, and the elongation shall be at
least 15%.
The reinforcement shall be as per clause no. 3.3.3.6 Reinforcement of this specifications.
All welding procedures shall be qualified to BS EN288 and the Contractor shall submit full details of the
welding procedures and electrodes.
All metalwork shall, before and after fabrication, be within the tolerances and unless required to be
formed to a particular shape, be flat, straight, and free from twist. Any necessary straightening or forming
shall be carried out by methods that neither weaken nor deface the material. Cutting may be done by
sawing, shearing, cropping or machine flame-cutting. Manual flame-cutting is permissible only when
authorized.
Any punching through material thicker than 12 mm shall be done only with the prior approval. The
diameter of the holes for bolts other than fitted bolts and friction-grip fasteners shall not exceed the
diameter of the bolt by more than 2 mm in the case of fasteners of diameter up to 24 mm and 3 mm for
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larger diameters. For friction-grip fasteners, the holes shall generally be not more than 2 mm larger than
the bolts, and for holes for fitted bolts, the allowable tolerance shall be +0.15 mm.
Slotted holes shall be formed by drilling, punching a pair of holes and flame-cutting between the holes,
or slot punching in the case of material of thickness not exceeding 12 mm. All burrs shall be removed
form holes before assembly.
For joints in compression, the abutting surfaces of a joint dependent on contact for the transmission of
load shall so butt that the areas necessary to transmit the load are in full contact. A bearing face that is to
be grouted direct to a foundation need not be machined but such a face shall be true and parallel to the
upper face of the foundation.
Before erecting at the site the grating shall be painted with two coats of metal primer and after installation,
the grating/mesh shall be painted with two coats of anticorrosive paint or enamel paint as approved by
the Engineer.
4.11.3.7 Pipe connecting to the existing sewer line
The Contractor shall lay 160mm dia HDPE pipe (10 kg/cm2) from catch pit to the existing sewer/storm
pipe line. The work shall include necessary earth work excavation, supply and laying & jointing of pipe
including necessary fittings & bedding material, backfilling and compaction to the satisfaction of the
Engineer.
4.11.4 Measurement and Payment
The composite item catch pit shall be measured in number as constructed and accepted by the Engineer.
The composite item catch pit shall be paid as per contract unit rate which shall be the full and the
final compensation for the cost of required earthwork excavation, flat brick soling, form work, PCC
work, brick masonry work, plastering work, metal work with necessary paint, connecting HDPE pipe
to the existing sewer/storm pipe line, backfilling for the size and dimensions shown in the drawing
including safe disposal of suitable and unsuitable material as instructed by the Engineer.
5 PIPELINES AND RELATED ACTIVITIES
5.1 PIPE TRENCHES
5.1.1 Scope
This specification covers earthworks for trenches for all types and sizes of pipes. It covers excavation,
the preparation of a trench bottom, backfilling and the reinstatement of surfaces.
5.1.2 Interpretations
5.1.2.1 Supporting Specifications
The following specifications shall, inter alia, form part of and shall be read in conjunction with
this specification:
a)
b)
c)
d)

2
3.1
3.2
4

General
Site Clearance
Earthworks
Road W orks

5.1.2.2 Application
This specification contains clauses that are applicable to earthworks for pipe trenches associated with the
water distribution mains, sewerage and drainage systems.
5.1.2.3 Definitions
For the purpose of this specification the following definitions shall apply:
Backfill (Main fill) - The approved filling material placed in a pipe trench after the pipe has been laid,
bedded and surrounded by the blanket that has been compacted at the sides and over the top of the pipe.
Bedding - The material, and the operation of placing it, of the bedding cradle and blanket, up to the
underside of the backfill.
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5.1.3 Materials
The material encountered in excavation will be classified as Normal or Rock in the manner described in
the Section Earthworks.
Bedding material shall be of ordinary and natural sand as per clause no. 3.3.4 of this specification.
Backfill material shall be material excavated from trenches, provided only that it contains no organic
material, that it excludes stones of average dimension exceeding 150 mm, and that its moisture content
will allow it to be compacted to 95% of the Modified Proctor Density to avoid significant settlement, and
shall have a PI not exceeding 12. Backfill material in road or traffic areas shall in addition have a
minimum CBR of 15% at specified density if placed in the upper 200 mm of the subgrade, and a minimum
CBR of 7% if the backfill is to be placed lower in the subgrade. Material containing more than 10% of
rock or hard fragments that are retained at a sieve of nominal aperture size 50 mm, and material
containing large clay lumps that do not break up under the action of the compaction equipment being
used, will be regarded as unsuitable for use in backfilling.
If the Contractor allows material which, when excavated was suitable for re-use, to become unsuitable
when required for backfilling, he shall make good by running it to spoil and replacing with suitable
material.
Where trenches cross or run along surfaced roads and paved areas of which the surfaces are ordered by
the Engineer to be reinstated, the Contractor shall obtain prior approval for subbase and base materials
that may be required to supplement such materials lost during excavation. Materials for bituminous or
asphalt construction shall comply with the applicable standards of the Roads Department of the Ministry
of Transport.
The Contractor is not required to use selective methods of excavation but may, if he so wishes, screen,
wash or otherwise treat excavated material in order to produce material suitable for the bedding. He shall
take positive steps to avoid burying or contaminating materials which otherwise would be suitable for
use as different types of fill, topsoil, or road material, as applicable.
5.1.4 Construction Equipment
The Contractor shall not use any mechanical excavating equipment for the excavation of tertiary main and
secondary main pipe line. However the Contractor may use mechanical excavating equipment, as approved
by the Engineer, for the excavation of primary main pipe line.
The Contractor shall use appropriate techniques or provide equipment such as pumps, well points and
sheeting or close timbering for keeping the trenches sufficiently free from water to enable him to lay
pipes true to line and level and to bed them soundly.
The Contractor shall use mechanical compaction equipment but he shall select such equipment and
operate it in such a manner that the pipeline is not stressed or damaged. Machine compaction shall not be
used directly above the pipe until sufficient backfill has been placed to ensure that machine compaction
loads transmitted to the top of the pipe are not greater than would be imposed by normal road traffic over
a pipeline with cover of depth 600 mm.
5.1.5 Construction and Workmanship
5.1.5.1 Precautions
With regard dealing with water, the requirements of Clause no. 3.3.5 of this specifications shall apply
in addition to the stipulations below.
In the case of a trench on sloping ground, the Contractor shall take approved measures (such as the
construction of cross-embankments) to minimize erosion in the trench and adjacent ground.
With regard to accommodation of traffic and access to properties, the Contractor shall, in addition to the
requirements of Clause no. 2.2.6.3 Traffic Management, construct or put in order such bypass(es) as may
be required to deviate traffic from portions of the road that are to be affected by the construction; or where
half-width construction is ordered or approved, so arrange his work that the traffic will at all times have
free one-lane access to at least half the width of the roadway; or ensure, wherever possible, that the whole
road is open at night and left in a trafficable condition, complete with traffic signs and protection facilities
as specified.
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He shall also ensure, wherever possible, that the usable width of the road is at least 3.5 m and he shall
provide and allow reasonable access to persons occupying properties that fall within or adjoin the area
over which he is working. If, for any reason, such access has to be closed during the construction period,
the persons affected shall be given reasonable notice for each such period of closing.
With regard to existing services that intersect or adjoin trenches, the requirements of Clause no. 3.2.4.1.2
Existing services shall apply.
Special precautions may be necessary when buildings are close to the edge of the trench. Throughout the
duration of such activities the Contractor will be fully responsible for the safety of all adjacent property.
Wherever the minimum clearances cannot be complied with, e.g. in certain urban areas, the Contractor
shall provide adequate temporary protective support by struts, bracing, etc. for adjacent structures and such
support must be capable of safeguarding the buildings from structural damages resulting from the execution
of the Works. Prior to installation the Contractor shall submit to the Engineer his proposed system of
support for approval. Irrespective of the Engineer's approval sufficiency and suitability of the support will
remain the sole responsibility of the Contractor. The support shall remain in place until such time as the
Contractor is sufficiently convinced that there is no more imminent risk of damage of any kind to the
adjacent buildings resulting from the activities. Upon removal of the support any damages caused by
the attachment of the support itself shall be repaired to the satisfaction of the Engineer.
5.1.5.2 Minimum base width
Unless otherwise shown on the drawings, or as directed, the base width of a trench shall be not less than
as shown in the drawings.
5.1.5.3 Site clearance
The Contractor shall clear the working strip, in accordance with Clause no. 3.1 Site Clearance. The
working strip shall be an area of sufficient width along the route of the pipeline to ensure that his
construction operations are not hampered and damage to buildings and the environment is minimized.
5.1.5.4 Excavation
The length of pipe trench excavated by a gang shall not extend more than 200m beyond the start of
excavation or the completed backfill unless approved by the Engineer. The width of the trench shall
provide at least the appropriate side allowance (within trench supports, if any) as specified in Clause
5.1.5.2 above, and such that half of the base width is on either side of the designated centre-line of the
pipe.
The sides of each trench from the bottom up shall be as nearly vertical as possible for at least the height
of the bedding. If the Engineer feels that the excavated slope needs to protect due to site condition, the
contractor shall properly protect the slope with shoring/struts etc as approved by the Engineer.
When cutting through bituminous surfaces, the edges of the existing bitumen base and/or wearing courses
shall be cut back vertically to straight lines.
All trenches shall be braced and strutted to the satisfaction of the Engineer, if they are:
a) so close to a building or structure, that a line between the corner of the trench bottom nearest to the
building and the underside of the foundation of the building or structure would be steeper than 450
b) if the soil conditions are not providing sufficient stability to the side walls.
The Contractor will be responsible for any damage resulting from trench instability and insufficient
bracing and strutting.
During the course of the Works the Contractor shall clean road surfaces and other paved areas used by
his vehicles and employees to minimize disturbance to residents and road users, cleaning shall be to the
satisfaction of the Engineer.
5.1.5.5 Trench bottom
Material that the Engineer considers to be unsuitable at the bottom of the trench shall be excavated to the
depths directed and disposed of in the manner described. The resulting space shall be refilled, as ordered,
with approved material and compacted as directed.
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Where the bottom of the trench has been loosened during excavation, it shall be compacted at OMC to 90
% of modified AASHTO maximum density prior to bedding and pipe laying.
Bottoms of the excavated trenches shall be trimmed flat and levelled to provide an even base for the pipeline
or pipe bedding; rocks, debris or other extraneous matter that may damage the pipes shall be removed.
Where pipes are to be laid on formation made in undisturbed ground (i.e. without bedding), the Contractor
shall ensure that excavation in the first instance is stopped 75 mm above formation level and the trimming
the formation shall be done by hand immediately prior to starting the laying of the pipes.
Where granular or concrete beddings are required, bottoms of trenches shall be excavated to a depth below
the proposed level of the pipe over the full width of the trench as shown in the Drawings.
The depth of the trench shall be such that the depth of the cradle can be placed under the pipeline, and the
trimming and grading of the bottom of the trench shall be such that the barrel of each length of pipe can
be uniformly supported over its full length, free at the joints, and at the correct grades and levels.
The bottom of pipe trenches shall be sufficiently straight to enable the pipe to be laid without reduction
of the trench width given in Clause 5.1.5.2 above and in conformity with the applicable tolerances
specified.
5.1.5.6 Backfilling
Backfilling of pipe trenches shall commence as soon as possible after the pipe has been laid and sand
bedding has been placed over the top of the pipe to the height of blanket cover specified.
Backfilling shall be carried out as described below and over the full extent of the actual trench excavation
and to original ground level, except where otherwise directed.
Unless the Contractor is authorized by the Engineer to use other material, the material for backfilling
above the bedding shall be obtained from trench excavations. Unless prior approval has been obtained,
no filling shall be placed in water.
Excavated material from the trench, which is unsuitable or has become surplus because of bulking,
displacement by the pipe and importation, shall be disposed of as approved by the Engineer.
Any deficiency of backfill material from trench excavations because of removal of organic or other
unsuitable material shall be made up from suitable surplus material from other excavations on the Site.
If, insufficient or no suitable material is available for this purpose from such excavations, the Contractor
shall import sufficient suitable material at his own cost. The Contractor shall so arrange his work that the
importation of backfill material is kept to a minimum.
The Contractor shall complete backfilling of trenches expeditiously and in reasonable lengths.
5.1.5.7 Temporary Transportation of Excavated Material to be Backfilled
The Contractor shall NOT place any excavated material on the work place ground whist executing contract
works on all black top roads and other sealed roads ie interlocking pavers, stone pavers, brick pavers etc.
All excavated material is to be immediately loaded on to trucks.
All excess material is to be safely disposed to an area approved by the concerned Authority and the
Contractor is responsible to attain the said approval and submit to the Engineer before commencing
works. See also the preamble associated with excavation works.
All backfill material may either be retained loaded on trucks on-site or removed off-site and either option
is to meet all safety and environmental obligations stated in the contract. The on-site truck option needs
an approved traffic diversion and/or truck waiting plan and the off-site removed material is to be
temporarily and safely stored and at an area approved by the concerned Authority. The Contractor is
responsible to obtain either of the said approvals and submit to the Engineer before commencing works.
Upon readiness of the pipe line works, the off-site stored backfilling material is then to be returned to the
work site and used to backfill the contract works.
5.1.5.8 Compaction
In normal areas backfill shall be in accordance with Clause no. 3.2.4.2.3 Placing and compaction.
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In areas subject to traffic loads, trenches shall be backfilled with selected fill material in layers of
thickness (after compaction) not exceeding 150 mm and the material shall be compacted to at least 95%
of modified AASHTO maximum density up to the top of the subgrade level.
5.1.5.9 Reinstatement of surfaces
The Contractor shall reinstate all the trench width immediately. All black topped surface shall be
temporarily reinstate in the trench width immediately. In the case of gravel roads or similar surfaced
areas, the Contractor shall, immediately after completion of the backfilling to the top of the subgrade
level, reinstate the trench width with a well-graded and approved hard-wearing gravel surface and of
quality equal to that of the existing road surface compacted to at least 95% modified AASHTO. The gravel
layer shall be finished with a slight camber in order to allow for initial settlement but shall not be shaped
such as to cause excessive jolting of any vehicle proceeding with normal speed.
Except if otherwise ordered by the Engineer, the surface of a bitumen road for the entire road width
shall be reinstated with asphalt concrete as per the drawing and specifications. The Contractor shall
maintain the reinstated surfaces and shall make good, at his expense, any damage due to any subsidence,
pothole or other unevenness immediately after it occurs during the period of the contract or during the
defects liability period.
Where, during the execution of the activities, if any other road or paved surface (other than the right-of
way or road in which the pipeline is laid) has been damaged in any way whatsoever by the Contractor's
equipment, he shall, at his own expense and as soon as is practicable, repair and restore such surface to a
condition at least equivalent to that previously existing, and to the satisfaction of the Engineer and the
concerned authority.
5.1.6 Testing and Acceptance
The Contractor shall prove: the optimum moisture content, the maximum dry density, the CBR, Marshall
and the specified properties of reinstatement and backfill materials before use at a rate of one test per 200
m3 of material. In-situ density test of non-bituminous materials, and Marshall compaction/in-situ coring
of bituminous materials will be carried out on each layer for every 200 linear meter of trench or part thereof
by the Contractor in the presence of the Engineer, or by an independent laboratory approved by the
Engineer. The cost of all testing will be included in the Contractor's rates. In the event of failure results,
the Engineer will order any necessary re-testing and remedial works at the Contractor's expense.
5.1.7 Measurement and Payment
The Measurement of the trench excavation shall be, unless otherwise specified in BOQ, the net volume
of excavation in cum, will be computed from the measurements net to the dimensions shown on the
drawings.
Rates for excavation shall cover the cost of excavating, forming embankments, terraces and supporting
excavations, protection of structures, provision for existing services, dealing with storm and ground
water dewatering, protection of slopes, shoring upto 1.2m depth, necessary backfilling work and disposal
of any surplus and unsuitable material at a safe location or as instructed and approved by the Engineer.
Excavation shall be restricted to limits of excavation as provided in drawings. No additional payment
will be made for the required backfilling work. The cost of backfilling shall include in the rate of
correspondence items. If the depth of the trench is more than 1.2m, then the Contractor will be paid for the
installed shoring of full trench depth.
The measurement for the temporary transportation of excavated soil to be backfilled is the net volume
of the backfill quantity to be done NOT the whole excavation quantity. The quoted rate shall include ALL
cost associated with either the on-site or off-site approach including haulage, if applicable (whatever
distance), loading and unloading, storage etc, etc. No extra cost is to be entertained for the rate shall be
deemed to be ALL inclusive for either method.
5.2 PIPE BEDDING AND FILL
5.2.1 Scope
This specification covers the sand bedding for the laid pipes.
1.2.16. 5.2.2 Interpretations
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5.2.2.1 Supporting Specifications
The following specifications shall, inter alia, form part of and shall be read in conjunction with
this specification:
1

General

2.1

Site Clearance

2.2

Earthworks, as applicable

3.1

Pipe Trenches

5.2.2.2 Application
This specification contains clauses that are generally applicable to the bedding of pipes.
5.2.3 Materials
Bedding for all pipelines shall be as shown on the Drawings. The bedding (Pipe zone) shall be of natural
sand and shall comply with clause no. 3.4.3.4 Sand for mortar.
5.2.4 Construction Equipment
Adequate equipment shall be provided by the Contractor for the placing and compacting of bedding as
specified in Clause 5.2.5 below.
The Contractor shall also provide the necessary test equipment for performing on Site the tests referred
to in Clause 5.2.7 below.
5.2.5 Construction and Workmanship
5.2.5.1 General
No bedding shall be laid until the Engineer has approved the trench, measured the depth if necessary, and
authorized pipelaying to proceed.
The bedding requirements for ductile iron and HDPE pipes shall be as shown in the drawings.
The preparation of the trench bottom or surface of the bed shall be completed for at least one full pipe
length in advance of the pipe laying, except where in exceptional circumstances another arrangement is
approved. No bedding material shall be placed in trenches containing water.
Where bedding other than concrete is to be used, stones, bricks or similar materials shall not be used
below or against the pipes to locate them in position in the trench or to level the pipes.
Except in the case of concrete surround, the joint holes shall be refilled with fine granular material and
lightly compacted to prevent the migration of adjacent pipe bedding material into the holes and to obviate
the forming of hard spots under joints.
In the placing of bedding, all voids under the overhang of the pipes shall be filled and the compaction
shall be carried out uniformly on each site of the pipes so as not to cause any lateral or vertical
displacement of the pipe.
Bedding shall be carried out as pipelaying proceeds, and shall be completed before the acceptance test is
carried out.
The degree of compaction attained for bedding (other than concrete) shall be 90% modified AASHTO
maximum density.
5.2.5.2 Placing and compacting of Bedding
In addition to complying with the requirements of Clause 5.2.5.1 above, the Contractor shall construct
the bedding for flexible and semi-rigid pipes in accordance with the following requirements:
Pipes shall be supported on a cradle as indicated on the engineer’s drawings. Initially continuous bed of
natural sand of compacted depth indicated shall be placed in 100 mm layers and covering the full width
of the trench. The bedding material shall be compacted to the density specified in Clause 5.2.5.1. After
KUKL/DNI - 7B

SECTION 5: WORKS REQUIREMENTS
laying of the pipeline, additional bedding material shall than be placed carefully and evenly between the
sides of the trench and the pipeline, in layers of uncompacted thickness approximately 100 mm and in
accordance with the construction details. Each layer shall be compacted individually to the density
specified in Clause 5.2.5.1.
When placing and compacting the bedding particular care shall be exercised to prevent damage, deflection,
or displacement of the pipeline and the polyethylene sleeving, if any.
5.2.5.3 Concrete surround
In special cases, and where ordered by the Engineer, pipes shall be surrounded in concrete of the specified
grade, generally of at least M 20 grade. The lower part of the encasement shall be constructed in the
manner specified for Class A bedding. Once the pipeline has been tested and approved, the pipes shall be
covered with concrete to the specified depth and expansion joints shall be cut or constructed in the upper
part to coincide with those in the lower part. No earthfilling over the concrete shall be commenced until
at least 5 d after the concrete has been placed or until the concrete has attained a strength of at least 15 MPa.
5.2.6 Testing and Acceptance
The Engineer may order density tests to be carried out to determine the density and grading of the bedding.
Tests will be carried out for every 200 linear meter of trench or part thereof by the Contractor in the presence
of the Engineer, or by an independent laboratory approved by the Engineer. The cost of all testing will
be included in the Contractor's rates. If the density is found to be below the specified value, the Engineer
may order removal and recompaction at the Contractor's expense, and the cost of retesting shall be borne
by the Contractor.
The tests may be carried out by the sand replacement method or, where the grading of the bedding is such
that the particle size is not less than 0.075 and not more than 2 mm, by use of a dynamic cone penetrometer.
5.2.7 Measurement and Payment
The Measurement of the sand bedding work shall be, unless otherwise specified in BOQ, the net volume
of filling in cum, will be computed from the measurements net to the dimensions shown on the drawings.
Rates for sand bedding work shall cover the cost of supplying, cleaning, screening, laying, compacting
to the required density, dealing with storm and ground water dewatering, protection of slopes and disposal
of any surplus material at a safe location or as instructed and approved by the Engineer.
5.3 INSTALLATION AND TESTING OF WATER PIPELINES AND APPURTENANCES
5.3.1 Scope
This specification covers the transportation to Site, installation and testing of ductile iron (DI) and HDPE
pipe, valves, fittings and appurtenances.
It also covers the construction of valve chamber, thrust blocks and other structures required for the
operation of the distribution mains.
5.3.2 Supporting Specifications
The following specifications shall, inter alia, form part of and shall be read in conjunction with this
specification:
1.1 General
2.1 Site Clearance
2.2 Earthworks
2.3 Concrete
3.1 Pipe Trenches
3.2 Pipe Bedding and Fill
4.1 Brickwork
5.3.3 Materials
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Ductile iron and HDPE pipes, specials, fittings, polyethylene sleeving and valves, shall be capable of
withstanding the applicable test pressure specified in Clause. 5.3.7 below. All pipes and fittings shall be
supplied complete with couplings and jointing material.
Satisfactory temporary end covers shall be provided by the contractor for the protection of threads,
flanges, and prepared ends of plain-ended pipes and fittings, and to prevent damage to internal lining
during transportation and during handling on Site.
Pipeline materials shall be so transported, stored, and handled that pipes are not overstressed at any time
and fittings are not damaged in any way. Pipes damaged or cracked in any way shall be removed from the
Site and replaced at the Contractor’s expense.
Materials for manhole covers and surface boxes shall be as specified in Clause 5.3.5.8.
5.3.4 Construction Equipment
Any vehicle on which pipes are transported shall have a body of such length that the pipes do not overhang.
Large pipes shall be placed on cradles and the loads properly secured during transit. The pipes shall be
handled in accordance with the manufacturer’s recommendations.
The equipment and rigging equipment used by the Contractor for the handling and placing of pipes shall
be in accordance with the manufacturer’s recommendations and shall be such that no pipe is overstressed
during any operation covered by the specification.
The Contractor shall:






Provide all tools and equipment used for the cutting, jointing and laying of pipes, fittings and
valves.
Use any acceptable device, including one incorporating a laser beam, to control the alignment
and laying of the pipeline subject to the approval of the Engineer.
Provide all equipment and tools required for installation of polyethylene sheeting, mastic putty
and all types of wrapping tape.
Provide all equipment, materials, tools and fittings required for the cleaning and swabbing of the
pipeline.
Provide all the equipment, materials, tools, and fittings required for the performance of the tests
given in Sub-section 5.3.7 below. Test gauges shall be of approved manufacturer having dials at
least 200 mm diameter, graduated such that the test pressure is at least 75% of the gauge reading.
If necessary different gauges shall be supplied for different pipeline sections. Two gauges of each
type shall be provided for the sole use of the Engineer and shall remain in the Engineer’s
possession for the duration of the Contract.

All equipment and methods shall be subject to the approval by the Engineer
5.3.5 Construction and Workmanship
The below specifications 5.3.5.1 to 5.3.5.12 are applicable to all pipelines:
New primary mains
New secondary & tertiary mains
Repair / maintenance of pipelines in DEMO packages.
5.3.5.1 Handling of Pipes and Fittings
Coated pipes shall be transported on trucks or trailers fitted with approved padded timber cradles shaped
to fit the curvature of the pipes and of adequate dimensions so as to prevent any damage to the pipe
coating. Successive tiers of coated pipes shall be separated by similar suitable shaped timber cradles when
more than one tier of pipes is being transported. Pillows shall be provided between securing chains or
lashings when loads are being transported. Particular care shall be taken during unloading, loading,
handling and transportation to avoid distortion, flattening, denting, scoring or any other damage to the
pipes, fittings and any damage to the external or internal coating or lining of the pipes, fittings etc.
Under no circumstances shall pipes be dropped, be allowed to strike on another, be rolled freely or
dragged along the ground.
Loading, unloading and handling shall be carried out using special hooks, well padded, with a curved plate
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to fit the curvature of the pipes or webbing slings not less than 30 cm wide or other means approved by
the Engineer. Steadying ropes shall be employed. The positions of lifting slings shall ensure that stresses
and tendency towards deformation in the pipes are kept at a minimum. Pipe handling equipment shall
be maintained in good repair and any equipment which in the opinion of the Engineer may cause damage
to the pipes shall be discarded.
End covers and protection shall not be removed until incorporation of the pipes and fittings into the
Works. Care shall be taken during loading, transporting, and unloading to prevent damage to the pipes,
fittings or coatings. When loading pipes in the stockyard the Contractor will be responsible for any
damage to pipes and fittings which shall be noted and reported to the Engineer. After unloading all pipes
or fittings will be examined and any defects or damage shall be noted and reported to the Engineer. Any
damage shall be repaired in a manner recommended by the Manufacturer with the approval of the
Engineer. Any pipe not considered by the Engineer to be of an acceptable quality after repair will not
be accepted and the Contractor will not be paid for the supply of the item.
When materials are temporarily stored at the edge of the wayleave they shall be stored clear of the ground
and positioned to avoid damage by passing traffic in a manner approved by the Engineer.
5.3.5.2 Laying
To ensure that his supervisors and operators are familiar with the manufacturer's instructions/pipeline
construction manuals for the laying and jointing of pipes and that these instructions are strictly adhered
to, the Contractor shall employ the manufacturer to demonstrate laying and jointing. The demonstration
shall also include the cutting of pipes and the repair of damaged pipes.
Pipe laying shall not commence until the bottom of the trench and the pipe bed have been approved by the
Engineer.The trench bottom shall be prepared as specified in Clause. 5.1.5.5. Trenches shall be kept dry
to allow proper and safe bedding, laying, jointing of pipes and construction of the selected fill blanket over
the pipes.
The DI pipeline shall be sheathed in polythene sleeve for protection, installed in accordance with
AWWA C105. The use of the type of protection shall be based on ground conditions in accordance with the
following table or as directed. The Contractor shall measure soil resistivity and pH at 100 m intervals.
The protected pipeline shall be laid and bedded to even grades and to levels and alignments shown on the
drawings or as directed. It shall be laid centrally in the trench and with the manufacturer's class and quality
identification marks visible from the top of the trench, if possible.
Pipes shall be brought to the correct alignment and inclination, concentric with the pipes already laid.
Adjustments to line and grade should be made by scraping away or adding adequately compacted
foundation material under the pipe and not using wedges and blocks or beating on the pipe.
Pipes shall be handled in manner which eliminates any possibility of high impact or point loading,
taking care to protect the joint elements.
Every reasonable precaution shall be taken to prevent the entry of foreign matter and water into the pipeline.
At the close of each day's work or at any time when work is suspended for a significant period, the last
laid pipe shall be plugged, capped, or otherwise tightly closed until laying is recommenced.
Where so required, the cover or the alignment of a pipeline may change gradually by deflection at pipe
joints, but this deflection shall not be greater than half the deflection permitted by the manufacturer of
the pipe.
The minimum clearance between the outside of a pipeline being laid and the outside of any other pipe that
it crosses shall be 150 mm. Where this requirement conflicts with the requirements for cover over the
pipeline the Contractor shall ask the Engineer for written instructions and shall carry out the work in
accordance with those instructions.
5.3.5.3 Jointing
All pipelines shall be jointed in accordance with the manufacturer's instructions and to the approval of
the Engineer.
Until required for incorporation in a joint, each rubber ring or gasket shall be stored in the dark, free from
the deleterious effects of heat or cold, and kept flat so as to prevent any part of the rubber being in tension.
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Spigots and sockets of pipes being jointed shall be thoroughly cleaned by brushing and wiping
immediately before being jointed. All rubber rings and seals shall be carefully inspected after being
placed in position and before the joint is closed, to ensure that they have not suffered any cuts, tears, or
other damage, and are not in any way defective. All pipes with flexible joints shall be accurately marked
prior to laying to ensure that the correct gap is left in the joint.
For push-fit and bolted gland joints only lubricants recommended by the manufacturer shall be used in
connection with rubber rings and these lubricants shall not contain any constituent soluble in water
conveyed in the pipe. They shall be suitable for the climatic conditions at the Site and shall contain an
approved bactericide.
For bolted gland joints the joints ring shall be pushed into place by the gland ring using only hand
pressure, fixing nuts and bolts should then be fitted and first tightened to finger pressure. Thereafter
tightening shall be in the sequence proposed by the manufacturer and to the torque recommended.
In the jointing of pipes with flanges, special care shall be taken to align, grade, and level the pipes,
specials, and valves to avoid straining of the flanges. All bitumen and paint shall be removed from the
mating face of each flange immediately before jointing. Bolts shall be tightened up evenly in opposite
pairs to ensure uniform bearing, the final tightening shall be to the torque specified by the manufacturer.
For flanged joints the gasket shall be fitted smoothly to the flange and the joint made by tightening the
nuts to finger pressure first. Thereafter the final tightening of the nuts shall be made by gradually and
evenly tightening bolts in diametrically opposite positions using only standard spanners of a type
approved by the Engineer.
Graphite grease shall be applied to the threads of bolts before joints are made. All joints containing nuts
and bolts which are buried shall be protected with anticorrosive mastic and wrapping tape, applied in
accordance with the manufacturer’s recommendations.
For electrofusion couplings, ensure that the pipe ends are round and cut square. The fusion area must be
clean from dirt and contaminants, prior to scraping to remove expose clean virgin material. The pipe shall
be marked with respect to the stab depth of couplings to ensure proper fusion. Align and restrain the
electrofusion fitting as pre the manufacturer’s recommendations.
Care shall be taken to avoid damage to the internal surface of the pipes during assembly of the pipeline.
Once joints are made they shall be protected to a level appropriate for the pipe by: polyethylene sleeving,
muffs, or with molding putty and tape wrapping.
5.3.5.4 Setting of Valves, Specials, and Fittings
Unless otherwise shown on the drawings, or directed by the Engineer, gate valves shall be set upright and
butterfly valves shall be set with the main shafts horizontal. All valves, specials, and fittings shall be
located in the exact positions shown on the drawings or otherwise directed. All bolts and flanges which
are to be buried shall be covered with a corrosion inhibiting mastic putty or molding compound to
produce smooth contours, the prepared fitting shall then be wrapped in protective tape.
5.3.5.5 Cutting of Pipes
Pipes shall be cut by a method which provides a clean square cut of the pipe and of the lining, without
damage to pipe or lining. All cut or trimmed ends and the parts of any pipe on which the coating may
have suffered damage shall be re-coated as specified before the pipes are laid.
The external area at cut spigot ends of ductile iron pipes shall be ground smooth for a distance of at least
125 mm, and then chamfered or otherwise made suitable for jointing as recommended by the pipe
manufacturer.
5.3.5.6 Anchor/Thrust Blocks and Pedestals
At tees, bends, terminal valves, end caps of DI pipes, and where otherwise directed, anchor/thrust blocks
shall be constructed to dimensions ordered or shown on the drawings. Whereas for the HDPE pipes only
at each end caps are to have anchor/thrust blocks shall be constructed to dimensions ordered as shown
on the drawings. Similarly at the each joint of HDPE and DI pipes also are to have anchor/thrust blocks
shall be constructed to dimensions ordered as shown on the drawings. Unless otherwise indicated on the
drawings, anchor/thrust blocks and pedestals shall be constructed of M20 concrete. The concrete shall be
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well punned around the pipe, if in trenches, against the undisturbed faces and bottom of the trench.
Backfilling behind or under thrust faces will not be permitted. Excess excavation shall be replaced with
the prescribed mix concrete given above and its associated works at the Contractor's own expense.
Care shall be taken to leave all joints accessible. No anchor/thrust block and pedestals shall be concreted
before the approval of the Engineer has been obtained.
5.3.5.7 Valve Chambers
All washout valves, pressure reducing valves, and air valves in pipelines shall be housed in a chamber as
shown on the drawings or directed by the Engineer.
5.3.5.8 Covers for Chambers
All covers and frames shall be manufactured, from cast grey or ductile iron, and be coated to the approval
of the Engineer. Covers and frames shall be heavy duty and conform to NS 104/2042. Covers to be used
in surfaces, which are subject to heavy vehicular traffic, shall be Class D, according to EN 124.
All covers shall be fitted to the frames and tested at the manufacturer's works, and covers and frames shall
be similarly numbered in a legible and permanent manner in a position which will not be visible when
fitted in place, and shall be of such construction as to minimize the ingress of sand.
The Contractor shall ensure that the covers are fitted to the appropriately numbered frames after the frames
have been fitted.
The name of the Employer, year of manufacture, and any additional markings shown on the drawings shall
be embossed in all covers.
All covers shall be lockable.. Two pairs of keys for use with each type of cover shall be handed over by
the Contractor after completion of Works.
5.3.5.9 Interface Points
i. General
Where the interface is a pipe flange, the Contractor may be instructed by the Engineer either to install a
blank flange, backfill and mark the interface, or to expose and connect to a flange installed by another
contractor and backfill on completion.
ii. Installation of Flanged Connection Point
The connection point shall be provided at the location specified. The flange shall be installed so that it is
vertically plumb and its face is perpendicular to the axis of the pipeline. The flange shall be covered by a
PN 16 blank flange, the flange shall be installed in the specified manner. The flange shall be backfilled
and the location marked with a marker post.
iii. Connection to Flanged Connection Point
The connection point shall be at the location specified and indicated on Site by a temporary marker post.
The Contractor shall excavate to expose the flange, remove and dispose of the blank flange and water
contained in the pipe and make the flange joint in accordance with the Specification, including the
provision of all jointing materials.
5.3.5.10 Underground Marker Tapes, Protective Tapes and Marker Posts
Marker tapes
Marker tapes shall be laid 300 mm above pipe crest to mark location of mains in the ground and allow
detection by all standard and advanced detection methods using conductors. Tape shall satisfy the
requirements of DIN 54841-3, be of PE or equivalent and be fitted out with at least one stainless steel
or copper conductor. Thickness shall be not less than 0,15 mm and width shall be at least 100 mm,
colour shall be blue and made of PVC or polyethylene. The tape shall be supplied in coils of at least
100 m. Tapes above HDPE lines shall be of such material (e.g., aluminum core or metal detectable
polyester) which is detectable
Marker tapes shall be printed with the words “WATER LINE BELOW” at intervals not exceeding
500mm. The tape shall have a minimum tensile strength of 1750 psi..
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Protective tapes
Protective tapes shall serve to mark location of pipes in the ground and to prevent unforeseen
uncovering and damage to the pipe. Tape shall satisfy the requirements of EN 12613. Thickness shall
be not less than 0,25 mm and width shall be 50 mm, colour shall be blue. The tape shall be supplied
in coils of 250 m.
Marker posts
Marker posts shall serve to mark DN and locations of valves, air venting and underground hydrants
of mains. Locations shall be indicated by x,y offset originating from the location of the plate. Each
unit shall consist of a plate and the letters and figures that shall be fixed to it. Letters and figures shall
be 50mm high and be of English and Bangla character, respectively.
Plate, letters and figures shall be of weather-proof plastic or galvanised steel. The plate shall be fixed
at a galvanised steel or aluminium-alloy pipe of at least 40 mm. The pipe shall be fixed in the
underground by concrete foundation.
The plate for sluice valves and air valves/ venting set shall be dark blue and the characters of white
colour.
The plate for underground hydrants shall be white with red border strip and the characters of black
colour.
The Contractor shall propose a proven system, e.g. according to DIN 4067 or equivalent standard
5.3.5.11 Internal Pipe Cleaning (flushing)
Pipelines of 750 mm diameter (primary mains) and larger shall be manually cleaned internally of all
debris, stones and sand prior to testing.
All pipelines less than DN 750 (secondary and tertiary mains) shall be cleaned by the passing through of
a foam swab before the hydraulic test on completion. Swabbing shall be carried out successively between
adjacent temporary swabbing points installed by the contractor.
The foam swab shall comply with the following: Size:
Main up to DN 300 : swab diameter = pipe diameter + 25%
Main over to DN 300: swab diameter = pipe diameter + 75 mm Quality:
Hard Where restrictions in the main do not reduce the diameter of the pipeline to less than two thirds of
the swab diameter.
Soft: Where restrictions in the main are in excess of the above but do not reduce the diameter of the pipeline
to less than one half of the swab diameter.
5.3.5.12 Disinfection of Potable Water Pipelines
The internal surfaces of all pipelines and pipework including all equipment incorporated in a pipeline or
pipework (primary mains, secondary mains and tertiary mains) through which water will pass shall be
disinfected after they have been cleaned to the satisfaction of the Engineer.
Disinfection of mains shall be carried out in accordance with EN 805.
EN 805 recommends several disinfectants. The disinfectant may be selected by the Contractor and
submitted to the Engineer for approval together with the method of application. It is recommended to use
a hypochlorite solution; the process for the hypochlorite solution is given hereinafter
Disinfection shall be effected by filling the pipeline with water heavily dosed with chlorine, and shall
be carried out when filling the pipeline with water for carrying out the hydraulic test on completion.
Alternative methods may be adopted with the approval of the Engineer.
The level of the chlorine dosing shall be such as to make available 50 mg/l of free chlorine throughout
the pipeline. Then the mains section shall be disinfected with a chlorine solution at a rate as to obtain 50
mg/l of active chlorine at the point of introduction. The line shall be blown-off until a residual of 5 mg/l
chlorine is obtained at the point of blow-off.
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The water, heavily dosed with chlorine, shall stand in the pipeline for a period of 24 hours or for such
longer period as the Engineer shall require and all valves in the system shall be operated at least once
during this period. If a residual of 5 mg/l chlorine is obtained, the blow-off will be closed and the water
allowed to remain in the pipe for a minimum of 24 hours (static method). After this period the water shall
be tested for residual chlorine at the point of blow-off. If no residual chlorine remains, the process shall
be repeated until satisfactory results are obtained
At the termination of the required period, chlorine residual tests shall be taken at the end of the pipeline
farthest from the point of injection and the test shall be repeated if necessary until the residual is not less
than 10 mg/l.
After completion of the disinfection process the main shall be flushed with 0.5 mg/l chlorinated water
until effluent concentration at the point of blow-off is less than 0.5 mg/l.
The Contractor shall obtain the Engineer’s approval to the method to be adopted for disposing of the
chlorinated water and the time when such disposal shall take place on completion of disinfection. The
Contractor shall neutralize the chlorine by the use of sodium thiosulphate prior to disposal.
5.3.6 Tolerances
The below specifications 5.3.6.1 to 5.3.6.5 are applicable to all pipelines:
New primary mains
New secondary & tertiary mains
Repair / maintenance of pipelines in DEMO packages
5.3.6.1 General
No deviation will be permitted from the minimum cover specified or as shown on the drawings. The
criteria for the level and gradient to which pressure pipelines shall be laid are as follows:
(i) the cover above the crown of the pipe to ground level shall be as shown on the Drawings.
The upward gradient shall be steeper than 1 in 500 with flow, or steeper than 1 in 250 against the flow
except where expressly shown in the Drawings.
5.3.6.2 Control Points
For the purpose of this specification valves set on the centre line of the pipeline, designated changes in
gradient and designated changes in horizontal alignment, shall be regarded as control points and shall be
located with a permissible deviation of + 100 mm on the centre line. The same deviation will be
permissible laterally except where the Contractor is required to lay the pipeline to a curve or at a
designated distance from a boundary, kerb line, or fence line, in which case the permissible deviation
shall be + 30 mm.
Unless otherwise directed and subject to a permissible deviation (measured along the centre line) of + 5
m, scour valves shall be located at the lowest points in pipelines and air valves at the highest points.
5.3.6.3 Alignment (plan and level)
Unless otherwise directed, the permissible deviation in alignment between control points from a straight
line joining the control points, when measured on the top centre of the pipeline, shall be +100 mm or +
20% of the nominal diameter, whichever is the larger, and the permissible deviation per pipe length shall
be +
30 mm. The permissible deviation from the designated level at any point on the invert of the pipeline
shall be + 50 mm or + 10% of the nominal diameter of the pipe, whichever is the larger.
Each pipe shall be laid to the required gradient such that the end of the pipe is + 5mm of the required level
relative to the other and of the pipe.
5.3.6.4 Valve chambers, Manholes, etc.
Valve chambers, manholes, and the like shall be constructed centrally on the control points and, with
the exception of tolerances that affect access to bolts, nuts, etc., with a permissible deviation of + 50 mm
on all clearance dimensions. The clearance dimension between the outside of each nut and bolt-head
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and the inside face of the wall of a structure or any other fitting shall generally be not less than 150 mm.
5.3.6.5 Pipe Protective Coatings, etc.
No air must be trapped underneath the wrapping tape. Unsatisfactory pipes shall be cleaned, prepared and
rewrapped.
All damage to protective coatings must be repaired. In the following manner;
a) Bitumen Coating
Damage to bitumen coating will be repaired by preparing and repainting the damaged area in accordance
with the pipe manufacturers’ instructions.
b) Polyethylene Sleeving
Minor damage, small holes etc, to polyethylene sleeving may be repaired by sticking adhesive tape over
the damaged point. Larger damage shall be repaired by replacing the sleeve or by sticking a large patch
of the sleeving material over the damaged area.
c) Tape Wrapping
Minor damage, small holes etc, to wrapping may be repaired by sticking adhesive tape over the damage
after cleaning and preparing the damaged point. Larger damage shall be repaired by cleaning and
rewrapping the damaged area.
5.3.7 Sectional Pressure and Leakage Test (All pipelines: primary mains, secondary & tertiary
mains & repair / maintenance of pipelines in DEMO packages)
The below specifications related to Sectional & Leakge testing are applicable to all pipelines:
New primary mains
New secondary & tertiary mains
Repair / maintenance of pipelines in DEMO packages
All newly installed pipelines must undergo sectional pressure and leakage testing prior to final
acceptance. This memorandum provides recommended standards for pressure and leakage testing ductile
iron and HDPE water lines. These recommendations closely follow relevant AWWA Standards and
industry specifications. The applicable AWWA Standards are C600 for ductile iron mains, and M55 for
HDPE.
Simultaneous or separate pressure and leakage tests should be performed. The test duration and pressures
for each option are specified in table below. If separate tests are made, the pressure test should be
conducted prior to the leakage test.
Pressure and Leakage Test Methods:
Procedure

Test Pressure

Duration of Test

Simultaneous Pressure & Leakage Test

For DI pipes – 10 bar

2 Hours

For HDPE pipe – 6 bar
Separate Pressure test

For DI pipes – 10 bar

1 Hour

For HDPE pipe – 6 bar
Separate Leakage Test

For DI pipes – 10 bar

2 Hours

For HDPE pipe – 6 bar
The purpose of the pressure test is to locate defects in materials or workmanship. Before testing, the
pipeline must be backfilled and braced sufficiently to prevent movement under pressure.
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If concrete thrust blocks are used, sufficient time must be allowed before testing to ensure that the
concrete has cured sufficiently. The test ends also should be restrained to withstand thrusts potentially
developed under the test pressures.
A pressure test should be conducted as indicated in the above table. The working pressure is defined as
the maximum anticipated sustained operating pressure in the line being tested. Care must be taken not to
exceed the pressure rating of pipes, valves, fittings, thrust restraints, or other appurtenances. Pressures in
the main may exceed the specified test pressure if the water pressure is read from a gauge located at a
high point in the main.
Potable water is introduced into the main through a temporary connection line. While filling the new
main, air must be expelled from the pipeline by venting through service connections, hydrants, or airrelease valves. It is important to completely expel air from each section of the main to be tested.
Compressed entrapped air may amplify surges within the main or cause erroneous pressure test result.
After filling the main with water and expelling air, a pump is utilized to increase the water pressure
within the line up to the required test pressure and to maintain that pressure for the required duration
(see table above). An accurate method for measuring the amount of water pressure within the line must
be provided. A key criterion for the pressure test is that the measured water pressure within the main (after
reaching the required test pressure) should not vary by more than 5 psi during the duration of the test.
While the line is under pressure, the system and all exposed pipe, fittings, valves, hydrants, or joints
should be repaired or replaced and the pressure test repeated until satisfactory results are obtained.
The purpose of the leakage test is to establish that the section of main being tested, including all joints,
fittings and other appurtenances, will not leak or that leakage is within acceptable limits. if the leakage
test is to be performed simultaneously with the pressure test, the system should be allowed to stabilize
at the test pressure before conducting the leakage test.
Equipment necessary for conducting the leakage test includes a pump equipped with a make-up reservoir
and pressure gauge for measuring water pressure in the main. In addition, there must be an accurate
method for measuring the quantity of water pumped into the main being tested. Methods used to measure
water volume include a calibrated make-up reservoir, a calibrated positive-displacement pump, or a water
meter.
The specified test pressure for the leakage test is the same as for the pressure test (see Table) and the test
should be conducted for at least 2 hours in duration. Leakage is defined as the quantity of water that must
be supplied into the main in order to maintain the water pressure within 5 psi of the specified test pressure
after the pipe has been filled with water and air expelled. No pipe installation will be acceptable if the
leakage is greater than that determined by the following formulas:
L = (SD√P)/80344.7
Where:
L = allowable leakage, in liters per hour
S = length of pipe tested, in meter
D = nominal diameter of the pipe, in millimeters
P = average test pressure during the leakage test, in kg per square centimeter
The above equation is based on a leakage rate of 9.7234 liters per day per kilometer per centimeter of
nominal diameter of pipe at an average pressure of 10.6 kg/cm2.
Leakage less than the quantity specified by the above equation may be considered "allowable leakage"
resulting from such factors as trapped air, take-up of restraints, and temperature variations during testing.
However, observed leaks should be repaired regardless of leakage measurements through metering
equipment.
A swift loss of water pressure in the main could be the result of a break in the line, major valve opening,
loose mechanical joint bolts, missing or dislodged gasket, or inadequate thrust block. a slow loss of
pressure in excess of allowable limits could be the result of minor problems such as a leaking valve or a
corporation stop not completely shut off. In addition, air entrapped in the line can result in an apparent
leakage in excess of the allowable limit.
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Recommendations for avoiding minor leaks include the following:
• Vent all high points in the line by use of air release valves or corporation stops.
• Check all mechanical joint bolted connections.
• Cure thrust blocks before testing.
• Insure that exposed gasket grooves are properly cleaned before inserting gaskets.
• When inserting pipe into a mechanical joint or gasket joint, insure that the spigot end is squarely cut
and beveled properly for the hub.
One approach for determining if the apparent leakage is the result of air trapped in a line is to immediately
repeat the leakage test (i.e., continue the test for another two hours) and determine the amount of makeup water required to fill the line a second time. If this amount is significantly less the first filling, the
difference in apparent leakage is probably the result of air being present in the line. If no significant
difference in make- up water is recorded, a leak is probable.
5.3.8 Measurement and Payment
Hydraulic test plus disinfection will be measured as the length of the pipeline tested for primary pipe
line including the length of fittings, chambers, and bridge culvert crossings. For secondary and tertiary
pipe lines, sectional hydraulic test will not be paid separately but deem to be included in the
correspondence items. The rate shall include all labour, material, equipment & other incidental including
cleaning the pipe prior to the test, sealing the pipe after the test to prevent contamination of the pipeline,
cost of potable water required for the test, cost of disinfection of the pipeline, etc.
5.3.9 Rehabilitation of Existing Pipelines and Workmanship: Pipe Repair/Maintenance in DEMO
Packages
The below specifications 5.3.9.1 to 5.3.9.4 are applicable only to DEMO packages only:
Demo Kalapool
Demo Kusunti
Demo Banaeshwor.
5.3.9.1 Scope
Repair works shall be conducted by the Contractor for fixing third party damages that have occurred in
recent years for a number of existing pipelines installed by KUKL in various Demo areas, for a total
length of approximatley:
-

10 kms of different sizes (OD 75mm: 6 km, OD 90mm km: 3 km , and OD 110mm : 1 km

5.3.9.2 Step-down Tests & Repair Works
Step down pressure test is an important part of the repair works in the DEMOs since some of the damages
by third parties are unkown at this stage. The objective is to keep all DEMO network sections under
pressure (at least 10 m) for 24 hours and physical loss to be 15% or less. To achieve these, all small leaks,
holes, weak connections and any joints of fittings cannot resist the sustainable pressure, shall be identified
and must be repaired and/or replaced. This is one of the important tasks for the Contractor for works in
the DEMOs. To attain this, complete step down pressure test shall be required for whole DEMO subareas (or DMA). The Contractor shall continue this test upto full achievement of total sustainable system
for 24 hours pressurised at 40 m water column.
The test shall start after completion of remaining pipe laying, rehabilitations and replacement of pipelines
and house connections works with relevant pressure tests, as indicated in the respective Bill of Quantities
of Bill C1, C2 and C3 (see Bills of Quantities). The step down test shall be done at least in 40 m water
pressure for identification of leaks and simultaneously repair. The works shall be done by the contractor’s
Commissioning Engineer and with the involvement of Project Manager and supervision staff.
The Contractor has to prepare complete work program, show in the map and schedule for this test. Prior
to start the work, all these shall be approved by the Engineer. The rate indicated in Bll C1 to C3 includes
installation of data loggers to measure flow and pressure at each main interconnection from primary lines
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to the DEMO DMAs (e.g. at bulk meter points), interconnection chambers and selected house
connections / air release valves and also supply of all necessary manpower and equipment, materials,
pipes, fittings, complete test, water, repair, leaks and burst, overcome of all unpredicted hassle and
obstacles.
The Contractor should maintain and provide all the records to the Engineer including pressure and flow
measurement recorded by the data loggers. All the data loggers connected during or before this test shall
continue until commissioning of any DMA is completed. The procedure for commissioning of DMAs in
the DEMOs is similar as in the new DMAs of Contract 7B.
5.3.9.3 Trail Runs
In addition of compulsorily repair works each DMA in the DEMO areas shall be run for operation for 1
month after all step tests and repair works are completed (as defined under 5.3.9/2). Assistance by KUKL
Branch Staff may be requested by the Contractor for ractivation or transfers of service connections.
5.4 REQUIREMENTS OF TRENCHLESS PIPE INSTALLATION
5.4.1.

Horizontal Directional Drilling: Drilling/Boring and Pipe Installation Works

Scope of Work
The Contractor shall furnish all labor, materials, tools, and equipment required to install a new water
main using the directional drilling method to the sizes and limits as shown on the plans (Drawing Sets,
Section II), and as specified by these technical specifications herein. Work includes, but not limited
to, proper installation, testing, restoration of underground utilities and environmental protection an d
restoration.
The directional drilling method involves first drilling a pilot hole as shown on the Contractor`s
proposed pilot Boring Plan/Profile, and then enlarging the pilot hole no larger than 1.5 times the outer
diameter of the pull-in pipe, pipe joint or coupling and pull back the pipe through the enlarged hole.
General
The Contractor shall design work using the Horizontal Directional Drilling (HDD) method to satisfy
the Employer’s Requirements. The design and method statement shall be submitted with full detail
calculations to the Engineer for approval before construction commences.
The drilled pipes shall be designed to withstand in conjunction with the jacking load applied, the
external loads derived from the overburden load from the site.
Excavation material shall be removed from the conduit as the work progresses. No accumulation of
excavated material within the conduit will be permitted. Should appreciable loss of ground occurs,
the voids shall be backpacked to the extent practicable with cement grout. After the completion of the
drilling operation, the Contractor shall fill up the voids, if there is any, at the interface between the
external surface of the pipe and the surrounding earth. This shall be carried out be pressure grouting
with cement grout through the grout holes provided around the pipe.
Submittals
The Contractor shall submit shop drawings, product data as well as design calculations prepared to be
checked and approved by the Engineer. The following information shall be supplied:Directional
drilling experience meeting the requirements of works: Contractor shall furnish document(s)
supporting the directional drilling Contractor's qualifications and experience.
Detailed construction scheduling plan complying with overall work progress prior to the preconstruction meeting. The schedule shall detail the procedure and schedule to be used to execute the
project. The Work plan is to include a description of all equipment to be used, down-hole tools, a list
of personnel and their qualification and experience (including backup personnel in the event that an
individual is unavailable), list of subcontractors, a schedule of work activity, a safety plan (including
MSDS (Material Safety Data Sheet) of any potentially hazardous substances to be used), an
environmental management plan, and contingency plans for possible problems. The schedule should
be comprehensive, realistic and based on actual working conditions for this particular project. The
plan should document the thoughtful planning required to successfully complete the project.
KUKL/DNI - 7B

SECTION 5: WORKS REQUIREMENTS
The type and capacity of the drilling rig to be used on the project, include manufacturer, pullback and
push torque. Contractor to verify that allowable pipe stresses of the pipe will not be exceeded by the
drilling rig.
Type of locating and tracking system.
Type and capacity of mud mixing system. Include proposed composition of drilling fluid, viscosity,
and density.
Drawing showing proposed crossing configuration, including entry and exit angles, radius of
curvature, and entry and exit points. Drawings to include location and dimensions of the starting area
at both entrance and exit pits.
Diameter of the pilot hole and size and number of pre-reamers used for development of the borehole.
Method to address and mitigate obstruction problems during drilling, reaming, and potential problems
of product pipe becoming stuck during pipe pull back, emergency procedures when drilling through
existing underground utilities, or other events that lead to work stoppage. Procedures must comply
with all regulations.
Method of slurry containment, method of recycling drilling fluids and spoils (if applicable), or method
of containing drilling fluids or spoils and transporting drilling fluids and spoils off -site (including
anticipated volume), and identify method and disposal site for drilling fluids and spoils. All material
must be disposed in accordance with local, state, and federal regulations.
Plan for cleanup and disposal of spills and fracouts (drilling fluids, hydraulic fluids) including
measures to contain and clean the affected area. Include details for cleanup of surface seepage of
drilling fluids and spoils. All material must be disposed in accordance with local regulations.
Method to address and mitigate collapse or subsidence of surface roadways, adjacent utilities during
drilling, reaming and installation of the pipe.
Record Keeping
The Contractor shall maintain a logbook that includes driller notes and records for bores using steering
and tracking system. Data will include pipe number, depth, pitch, steering commands, and notes. Log
must also include rig performance parameters (thrust, pullback, torque, drilling fluid circulation,
drilling fluid composition), ground conditions, obstructions encountered, time shift started and ended,
footage during the shift). Logbook will include information on drilling fluid (composition, viscosity,
density). This logbook must be available for review throughout the project and must be submitted to
the Engineer and the Employer at completion of project.
At the completion of the horizontal directional drilling, the pipe log indicating the horizontal and
vertical position at 5 or 10 meter intervals along the pipe to confirm conformance with the depth and
line shown on the Drawings. This submittal shall include the type and manufacturer of tracking
equipment used, date of most recent shop calibration record, and the method to ensure the data was
captured. No payment for any length of pipe will be made until its corresponding log is submitted to
the Engineer.
Quality Assurance
The horizontal directional drilling shall be performed by a Contractor who is experienced in the
installation of water pipelines utilizing the horizontal directional drilling method. The method and
equipment used shall be proven technology supported by manufacturers’ certificates, training and
details of successful exploitation.
The Contractor shall provide an installation list including the following information:
City or District, project name and location, contact person and phone number, contract amount, project
environment (river crossing, urban area), date of installation, pipe diameter, pipe material, maximum
length of each bore, and total length of directional drilling.
Pipe
All pipe installed by the horizontal directional boring method shall be PN10 High Density
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Polyethylene (HDPE) pipe, type PE 100.
The butt-fusion or electro-fusion method for pipe and electro fusion fitting joining shall be carried out
in the field by qualified fusion technicians following the pipe and fitting manufacturer’s
specifications. The joints shall be smooth, uniform, and de-beaded while supplying the proper melt,
pressure, and alignment. It shall be the sole responsibility of the Contractor to provide an acceptable
butt-fusion or electro-fusion joint.
All joints shall be made available for inspection by the Engineer before insertion and shall be marked
with record of butt-fusion/electro-fusion welding data in the logbook.
For jointing of pipes within launching or receiving pits (incl. intermediary pits as necessary), the
following requirements are mandatory:
Only electro-fusion fittings shall be used for connection of pipelines in launching and receiving pits.
The fittings shall be injection moulded fittings made of PE but incorporating integral heating
element(s) to enable fusion with PE pipes. Installation shall be carried out in accordance with ISO
11414.
Mechanical Joints and Fittings can be used upon approval by the Engineer: The materials and
constituent elements used in making the fitting (including elastomers, greases and any metal parts)
shall be as resistant to the external and internal environments as the other elements of the piping
system and shall have a life expectancy under the following conditions as least equal to that of the PE
pipe conforming to ISO Standard.
No service connections shall be installed at any of the HDD pipelines nor pit.
All joints shall be protected with specific plastic or PE sleeves after inspection and approval by the
Engineer.
All pipe works inside the pits shall be executed as per the provision of para. 5.2. PIPE BEDDING
AND FILL and para. 5.3 INSTALLATION AND TESTING OF WATER PIPELINES &
APPURTENANCES

Directional Boring System / Equipment Requirement
Contractor to provide a pneumatically or hydraulically operated, fluid assisted remote guided boring
system capable of installing the pipe by trenchless methods per the Drawings without damage. The
equipment shall be designed to provide accurate control of both the line and the grade of the boring
head.
Contractor to provide pumps, compressors, tools and all equipment certified as suitable by the system
manufacturer to install the new pipe without stressing or damaging the pipe. Contractor shall provide
a circulatory and recovery system that will recover the bentonite or other drilling fluids. Contractor
shall supply water for mixing drilling fluid.
The Contractor shall ensure that appropriate HDD equipment is provided to facilitate the installation as
follows:
SN

System
Description

Pipe
Diameter

Max.
Bore
Length

Thrust
and
Pull Back

1

HDD

Up to 315 mm

200m

30 Tons

2

HDD

Up to 160 mm

300m

15 Tons

The Contractor shall match equipment to the size of pipe being installed. Obtain the Engineer’s approval
for installations differing from the above chart. The Contractor shall ensure that the drill rod can meet the
bend radius required for the proposed installation.
Protection
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The Contractor shall field verify the location and depth of all existing utilities, including service
connections, to be paralleled or crossed prior to the start of directional drilling operations. The
Contractor shall modify alignment, depth or grade as necessary to avoid utilities and minimize the
number of peaks and valleys along the alignment.
The Contractor shall submit all survey information including GPR logs to the Engineer together with
the proposed work plan.
The Contractor shall consider all site conditions, namely:
a) Carry out excavation for entry, exit, recovery pits, slurry sump pits, or any other excavation as
specified by the Engineer. Sump pits are required to contain drilling fluids if vacuum devices are not
operated throughout the drilling operation, unless approved by the Engineer.
b) Within 48 hours of completing installation of the pipeline, clean the work site of all excess slurry or
spoils. Take responsibility for the removal and final disposition of excess slurry or spoils. Ensure that the
work site is restored to pre-construction conditions or as identified in the Boring Plan.
To minimize potential damage from soil displacement/settlement, the Contractor shall be limiting the
ratio of the bore hole to the product size. The size of the back reamer bit or pilot bit, if no back reaming
is proposed or required, will be limited relative to the pipeline diameter to be installed as follows:
Maximum Pilot or Back-Reamer Bit Diameter:

SN

Outside Pipe Diameter

Maximum Bit Diameter

1

Less than 200 mm

Diameter +100mm

2

200mm to 315 mm

1.5 x Diameter

General Pipe Installation
Unless otherwise specified in the plans and/or specifications, the following pipes shall be considered
for horizontal directional drilling contingent upon approval by the Engineer:
HDPE pipe PE 100 PN 10
Each pipe to be used must be certified for use as a pressure-rated water delivery system and fire
protection piping applications conforming to all standards and procedures, and meeting all testing and
material properties as described in applicable pipe specifications (refer. to Part 6B - Section 6.5.
HDPE pipes and fittings).
Pipes shall be installed by the directional drilling method where required and specified in the Drawing
Sets. Should survey information indicate that the method is not feasible the Contractor shall inform
the Engineer and gain prior approval for an alternative method or for open trench construction.
Pipes shall be installed by continuously pulling the pipe into place from insertion point to exit point
without causing damage to the pipe being inserted. Provide lubricants as required by the pipe
manufacturer to avoid stressing the pipe past its elastic limit. Contractor shall provide rollers or
alternative apparatus to prevent damage to the pipe.
The Contractor shall excavate installation (launching) and receiving pits as necessary for complete
installation of the pipe. The excavation of the installation (launching) and receiving pits shall be
incidental to the work.
The Contractor shall not start the pullback unless it can be completed without interruptions. Contractor
shall coordinate scheduling with the Engineer.
The Contractor shall provide sediment and erosion control measures to prevent drilling fluid or
borehole cuttings from entering water courses or other land adjacent to the site in accordance with
KUKL/DNI - 7B

SECTION 5: WORKS REQUIREMENTS
local environmental legislation.
The pilot hole shall establish the horizontal plane of the pipeline. A plot of length versus elevation
versus left / right variance will dictate the actual as-built plan and profile of the pipeline. Data
feedback and electronic guidance systems shall be used to provide confirmation of position.
Reaming shall consist of using an appropriate tool to open the pilot hole to a slightly l arger diameter
than the carrier pipeline. The percentage oversize shall depend on soil types, soil stability, depth,
drilling fluid hydrostatic pressures, etc. Normal over sizing shall be from Diameter +100mm (for pipes
of diameter less or equal to OD 200mm) to 1.5 x Diameter (for pipes of diameter above 200 mm and
up to OD 315mm) of the pipe diameter. Drilling fluid shall be forced down the hole to stabilize the
hole and to remove soil cuttings. The Contractor shall carefully monitor the reaming operations to
prevent damage to adjacent utilities.
The Contractor shall maintain accurate alignment and grade control and shall determine the pipe
elevation (above mean sea level) at intervals not exceeding 100 meter.
The pipe shall be installed by continuously pulling and/or pushing the pipe into place through the
drilling fluid along the reamed hole pathway from insertion point to exit point without causing damage
to the pipe and pipe joints being inserted. The pullback speed shall be within the pipe manufactur er’s
recommendations. Drilling fluid/lubricants shall be provided as required by the pipe manufacturer’s
recommendations and specifications to avoid stressing the pipe and joints past the materials elastic
limits. Proper pipe handling, cradling, bending minimization, and consistent insertion velocity shall
be recorded.
Any bits, drills, reamers, or other tools lost or stuck in the hole shall be removed at the Contractor’s
expense. If tools cannot readily be removed, Contractor may at Contractor’s discretion abandon the
hole. The Contractor will seal the borehole and re-drill the crossing. No payment shall be made for
any lost equipment, material, or work on abandoned holes.
Drilling fluid to be used to facilitate the installation of the pipe shall be adjusted within acceptable
limits such that ground heaving and subsurface cavity formation through erosion are prevented.
A variation greater than ± 300 mm from the horizontal and ± 0.5 percentage points from the designated
grade may be sufficient reason for the rejection of the pipe, and the pipe shall be re-bored to proper
grade if so directed by the Engineer at no cost to the Employer.
The alignment shown on the Drawings shall be adhered to unless existing physical obstructions
prevent otherwise. The number of setups and the length of pipe installation per set up as shown on the
Drawings is merely a suggested layout to achieve the alignment shown on the Drawings. The
Contractor shall be ultimately responsible for determining the number of set ups required to install
the pipe to the alignment shown on the Drawings. The number of setups shall be incidental to the
work.
The Contractor shall supply portable mud tanks or construct temporary mud pits to contain excess
drill fluids during construction. Spent drilling fluids and cuttings shall be confined to the entrance and
exit pits. The Contractor shall take all necessary precautions to minimize the damage to the adjacent
properties. Any drilling fluid that enters the pipe shall be removed by flushing or other sui table
methods. Upon completion of the bore, Contractor will dispose of any drill cuttings and excess drill
fluids in a manner consistent with the local and state regulations. If working in an area of contaminated
soil, the slurry shall be tested for contamination and disposed in accordance with local and state
regulations. The disposal of the drilling fluids and any necessary flushing of the pipe shall be
incidental to the work.
The Contractor shall be responsible for cleanup and restoration, due to hydro-fractures from excessive
pressure in the drilling fluid. Contractor shall prevent drilling fluids from entering streams or other
water bodies and municipal storm or sanitary sewer lines (unless prior approval is obtained from the
Engineer). No additional payment shall be made for cleanup costs required by Engineerdue to loss of
drilling fluid.
Pits excavated to permit connection of bored pipe shall be backfilled, and disturbed areas shall be
restored to their original state or better. Sections of sidewalks, curbs, and gutters or other permanent
improvements damaged during horizontal directional drilling operations shall be repaired or replaced
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at the Contractor’s expense. The backfilling of the boring and receiving pits shall be incidental to the
work.
Boring Path, Profile and Tracking System
The method of locating and tracking the drill head during the pilot bore will be shown by the Contractor
in the Plan. The Department recognizes walkover, wire line, and wire line with surface grid verification,
or any other system as approved by the Engineer, as the accepted methods of tracking directional bores.
Use a locating and tracking system capable of ensuring the proposed installation is installed as intended.
If an area of radio signal interference is expected to exceed 5 feet, the Engineer may specify the use of a
suitable tracking system. The locating and tracking system from the Contractor must provide information
on:
a. Clock and pitch information
b. Depth and profile
c. Transmitter temperature
d. Battery status
e. Position (x, y)
f. Azimuth, where direct overhead readings (walkover) are not possible (i.e. subaqueous or limited
access transportation facility)
g. Ensure proper calibration of all equipment before commencing directional drilling operation.
h. Take and record alignment readings or plot points such that elevations on top of and offset
dimensions from the center of the product to a permanent fixed feature are provided. Such
permanent fixed feature must have prior approval of the Engineer.
The Contractor shall provide in his Boring Plan/Profile elevations and dimensions at all bore alignment
corrections (vertical and horizontal) with a minimum distance between points of 25m. The Contractor
shall provide a sufficient number of elevations and offset distances to accurately plot the vertical and
horizontal alignment of the installed product. A minimum of three elevation and plot points are required.
The Contractor shall install all facilities such that their location can be readily determined by electronic
designation after installation. The Contractor shall attach a minimum of two separate and continuous
conductive tracking (tone wire) materials, either externally, internally or integral with the HDPE pipeline.
Conductors must be located on opposite sides when installed externally.
Removal of soil cuttings & other drilling operations
The Contractor shall ensure adequate removal of soil cuttings and stability of the bore hole by
monitoring the drilling fluids such as the pumping rate, pressures, viscosity and density during the
pilot bore, back reaming and pipe installation. He shall relief holes can be used as necessary to relieve
excess pressure down hole. He shall obtain the Engineer’s approval of the location and all conditions
necessary to construct relief holes to ensure the proper disposition of drilling fluids is maintained and
unnecessary inconvenience is minimized to other facility users.
To minimize heaving during pull back, the pull back rate shall be determined in order to maximize the
removal of soil cuttings without building excess down hole pressure. The operation shall contain
excess drilling fluids at entry and exit points until they are recycled or removed from the site or
vacuumed during drilling operations. The Contractor shall esure that entry and exit pits are of
sufficient size to contain the expected return of drilling fluids and soil cuttings.
The Contractor shall ensure that all drilling fluids are disposed of or recycled in a manner acceptable
to the appropriate by the Road Authorities (Department of Road namely). When drilling in suspected
contaminated ground, the Contractor shall test the drilling fluid for contamination and appropriately
dispose of it. He shall remove any excess material upon completion of the bore. If in the drilling
process it becomes evident that the soil is contaminated, he shall contact the Engineer immediately.
He shall not continue drilling without the Engineer’s approval.
When conditions warrant, as determined by the Engineer, back reaming for enlarging the bore
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diameter shall be accomplished by connecting the reamer to trailing drill stems at the exit pit of the
pilot bore. The drill pipe shall remain in the bore hole until the final pipe is pulled into place. After
the pilot bore is established, the Contractor shall not push anything from the entry pit to the exit pit.
The timing of all boring processes is critical. The Contractor shall install the pipe into a bore hole
within the same day that the pre-bore is completed to ensure necessary support exists
Boring failure
If an obstruction is encountered during boring which prevents completion of the installation in
accordance with the design location and specification, the pipe may be taken out of service and left in
place at the discretion of the Engineer. Immediately the Contractor shall fill the pipe left in place with
excavatable flow able fill or by grouting the pipe ends. The Contractor shall submit a new installation
procedure and revised Boring Plan to the Engineer for approval before resuming work at another
location.
Damage restoration and remedial plan
The Contractor shall take responsibility for restoration for any damage caused by heaving, settlement,
separation of pavement, escaping drilling fluid, or the directional drilling operation, at no cost to the
Employer
When required by the Engineer, the Contractor shall provide detailed plans which show how damage
to any roadway facility will be remedied. These details will become part of the As-Built Plans.
Remediation plans must follow the same guidelines for development and presentation of the As -Built
Plans. When remediation plans are required, they must be approved by the Engineer before any work
proceeds.
Failed Bore Path: If conditions warrant removal of any materials installed in a failed bore path, as
determined by the Engineer, it will be at no cost to the Employer. The Contractor shall promptly fill
all voids with excavatable flow able fill
For more details on the Detailed Design and Boring Plan, please refer to para. 1.5. (PARTICULAR
SPECIFICATIONS FOR DESIGN-BUILD OF HDD PIPELINES) of Section 6A.
Pipeline Testing
All sectional pressure and leakage test shall be carried out as per provisions of. 5.3 INSTALLATION
AND TESTING OF WATER PIPELINES & APPURTENANCES, sub-para. 5.3.7. and 5.3.8.
5.4.2. Documentation Requirements
Boring Plan
The Contractor shall furnish a Bore Plan to the Engineer within seven (7) days of the completion of each
bore path. He shall include the following in the report:
a. Location of project number, street number and node numbers
b. Name of person collecting data, including title, position and company name
c. Investigation site location (station number or reference to a permanent structure within the project
right of way)
d. Identification of the detection method used
e. Elevations and offset dimensions of the bore
The Plan shall include for each section the drawing of the pilot bore plan for review and approval (Max.
Vertical Scale 1" = 2' and Max. Horizontal Scale 1" = 20'). The Contractors shall show finished grade,
deflection and radiuses of the pilot bore, all existing utilities with minimum vertical and horizontal
clearances. He shall address the location of the drill rig setups and for multiple bores, the lengths of each
bore based on soil condition, equipment used, topography, etc. The proposed vertical and horizontal
clearances between the bored pipe and any existing/proposed conflicting pipes, conduits or obstructions
cannot exceed the guidance system accuracy tolerance by a minimum of 100%.
As-Built Plans
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The Contractor shall provide the Engineer a complete set of As-Built Plans/Drawings showing all bores
(successful and failed) within 14 calendar days of completing the work. The Contractor shall ensure that
the plans are dimensionally correct and in line with the Tender Drawings, and that they include roadway
plan and profile, cross-section, boring location and subsurface conditions as directed by the Engineer.
The plans must show appropriate elevations and be referenced to a Department of Survey or Department
of Road. Plans must be same scale in black ink on white paper, of the same size and weight as the Tender
Drawings. Submittal of electronic plans data in lieu of hard copy plans is preferred and may be approved
by the Engineer if compatible with the software. Specific plans content requirements include but may not
be limited to the following:
a. The Contract plan view shows the center line location of the bore to an accuracy of 1 inch at the ends
and other points physically observed in accordance with the bore path report
b. As directed by the Engineer, the Contractor shall provide either a profile plan for each bore path, or
a cross-section of the roadway at a station specified by the Engineer, or a roadway centerline profile. He
shall show the ground or pavement surface and crown elevation of each pipe/bore to an accuracy within
25mm at the ends and other exposed locations.
c. If, during boring, an obstruction is encountered which prevents completion of the installation in
accordance with the design location and specification, the Contractor shall show the failed bore path
along with the final bore path in the Plans.
d. The Contractor shall show the top elevation, diameter and material type of all utilities encountered
and physically observed during the subsoil investigation. For all other obstructions encountered during a
subsoil investigation or the installation, he shall show the type of material, horizontal and vertical
location, top and lowest elevation observed, and note if the obstruction continues below the lowest
point observed.
e. The Contractor shall include bore notes on each plan stating the final bore path diameter, product
diameter, drilling fluid composition, composition of any other materials used to fill the annular void
between the bore path and the pipe.

6 PIPES, VALVES AND FITTINGS
6.1 GENERAL AND STORAGE
6.1.1 Scope
The Contract shall include but not be limited to: provision of guards and storekeeper until completion of
the works; supply of items; transport to Site; insurance; unloading and storing at Site in an acceptable
manner (in air-conditioned stores if necessary); repair of any damage during transportation; provision of
operations and maintenance instructions; provision of spares; making records of storage, stock control
program; and provision of special tools, provision of a warranty against manufacturer's defects for the
items supplied for a period of one year from the date of Taking Over Certificate (except where otherwise
indicated for specific items). During the delivery of items train the Employer's staff in the store keeping
system, methods of handling pipes and fittings.
6.1.2 Drawings
The drawings issued to the Contractor show details of the pipes, fitting, and valves assumed during the
design of the civil works, the Contractor should take note of these drawings and notify the Engineer if
any of the dimensions of the items he supplies are different to those indicated on the drawings.
6.1.3 Transport and Handling of Materials
Any vehicle on which pipes, valves or fittings are transported shall have a body of such length that the items
do not overhang.
Coated pipes, valves and fittings, not in crates, shall be transported on trucks or trailers fitted with approved
padded timber cradles shaped to fit the curvature of the pipes, valves or fittings and of adequate dimensions
so as to prevent any damage to the coating. Successive tiers of coated pipes valves or fittings shall be
separated by similar suitable shaped timber cradles. Pillows shall be provided between securing chains or
lashings when load are being transported.
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Particular care shall be taken during unloading, loading, handling and transportation to avoid distortion,
flattening, denting, scaring or any other damage to the pipes, valves or fittings and any damage to the
external or internal coating or lining of the items etc. Under no circumstances shall pipes, valves or fittings
be dropped, be allowed to strike on another, be rolled freely or dragged along the ground.
Loading, unloading and handling shall be carried out using special hooks, well padded, with a curved plate
to fit the curvature of the pipes, valves or fittings or webbing slings not less than 300 mm wide or other
means approved by the Engineer. Steadying ropes shall be employed. The positions of lifting slings shall
ensure that stresses and tendency towards deformation in the pipes, valves and fittings are kept at a
minimum. Handling equipment shall be maintained in good repair and any equipment, which in the
opinion of the Engineer may cause damage to the pipes, valves or fittings, shall be discarded.
Additional precautions shall be taken to avoid deformation of the flexible or large items. To maintain
their dimensions struts and supports shall be fitted to the items and shall be retained in position until
laying and jointing have been completed. Struts shall be adjustable in length having the ends suitably
shaped. Where pipes or fittings are cement mortar lined struts shall be fitted after curing. At least two
struts shall be used in each full length of pipe.
Details of the proposed strutting and support system shall be submitted to the Engineer for approval and
if required by the Engineer, the method of strutting shall be demonstrated and tested on Site.
End covers and protection shall not be removed until incorporation of the pipes and fittings into the
Works. Care shall be taken during loading, transporting, and unloading to prevent damage to the pipes,
valves and fittings. After unloading all items will be examined, any defects or damage to the pipe, valve,
fitting, lining or coating, shall be noted and reported to the Engineer. Any damage shall be repaired in a
manner recommended by the manufacturer with the approval of the Engineer. Any pipe or fitting not
considered by the Engineer to be of an acceptable quality after repair will not be accepted.
Any items which, in the opinion of the Engineer are delivered damaged or are damaged by the Contractor
in the process of stockpiling at Site shall be promptly removed from the Site. The Contractor shall receive
no compensation for the damaged material or its removal until it is either repaired to the satisfaction of
the Engineer or replaced.
6.1.4 Storage of Materials
Pipes, valves and fittings shall be unloaded and stocked by the Contractor at the stockyard.
Pipes shall be stored in piles only up to such height as recommended by the manufacturer. The first layer
will be placed on beams, large enough to distribute the pipe loads on the ground and to give sufficient
clearance from the ground; the pipes will be secured by wedges. Each layer will be separated from the next
by an adequate number of beams (at least two).
Valves and fittings, if not in crates, shall be stacked as recommended by the manufacturer and shall be
adequately supported clear of the ground on timbers all to the Engineer's approval.
Couplings and joints (and all components thereof) and other similar items shall be stored in dry conditions,
raised off the ground in sheds or covered areas.
Crated small items shall be delivered and stored in their original containers. Each crate, box and other
packing shall be clearly labeled with weatherproof marking identifying the quantity and exact nature of
the contents thereof, such that materials may be readily identified without opening of the crates.
Until required for incorporation in a joint, each rubber ring or gasket shall be stored in the dark, free
from the deleterious effects of heat or cold, and kept flat so as to prevent any part of the rubber being in
tension.
Where items to be stored have a limited shelf life or require special storage arrangements, the method of
storage shall be to the approval of the Engineer and in accordance with the manufacturer's instructions.
Storage areas shall be set out to facilitate unloading, loading and checking of materials. Different
consignments shall be stacked or stored separately with identification marks clearly visible. All areas
and sub-areas should be clearly sign posted and marked out.
6.1.5 Standard of Storage
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The standard of storage to be provided by the Contractor shall be as follows:
All items; pipes, fittings etc. shall be stored by the Contractor in a secure stockyard at a site approved
by the Employer and cleared, prepared for storage and fenced by the Contractor at his own expense.
Such items shall be protected as appropriate to prevent its deterioration while in store. While the items
are in store the Contractor shall make all necessary precautions to maintain the items in a serviceable
condition and these precautions shall be to the approval of the Engineer.
All other items which require a stable environment, gaskets, joint materials, lubricants, paints, oils etc.
shall be stored by the Contractor in suitable wind and watertight stores to be provided by the Contractor
in the stockyard. The stores shall be dust free and shall be adequately ventilated and temperature
controlled, to prevent condensation and deterioration of the stored items. The temperature control shall be
provided by a thermostatically controlled air conditioning system. The stores shall also be adequately
lit. The storage facility shall be to the approval of the Engineer and be provided at the Contractor's
expense.
6.1.6 Store Records
The Contractor shall prepare records which will include but not be limited to, lists and drawings giving
details of each item delivered to site and its storage location. The lists shall be in the form of a computer
program that can be used for stock control during the execution of the civil works.
6.2 MATERIALS AND PACKING
6.2.1 General
Before manufacturing items of any description intended for supply, the Contractor shall submit for the
approval of the Engineer the names and locations of the factories proposed. No manufacture shall start
before the factory and the proposed items to be manufactured in the factory are approved. All items supplied
must be new.
Materials used in the supplied items which are, or can be in contact with the untreated or treated water shall
not contain any matter which could impart taste, odor or toxicity or otherwise be harmful to health or
adversely affect the water conveyed. Listing by the UK Water Fittings Byelaws Scheme as operated by
the UK Water Research Centre will generally be regarded as satisfactory evidence of suitability.
6.2.2 Samples
Unless expressly excused the Contractor shall provide samples of all manufactured items required for the
supply, or alternatively the Contractor shall submit trade literature where the provision of samples, in
the first instance and as agreed by the Engineer, is impracticable. All samples rejected by the Engineer
shall be removed. All approved samples shall be stored, at a location approved by the Engineer, by the
Contractor for the duration of the Contract, and any items subsequently supplied shall be of a quality
at least equal to the approved sample.
6.2.3 Samples and Tests
Unless expressly stated, the Contractor shall provide samples of all manufactured items required for the
supply, or alternatively the Contractor shall submit trade literature where the provision of samples, in
the first instance and as agreed by the Employer, is impracticable. All samples rejected by the Employer
shall be removed.
All approved samples shall be stored, at a location approved by the Employer, by the Contractor for the
duration of the Contract, and any items subsequently supplied shall be of a quality at least equal to the
approved sample.
The Contractor shall provide to the Employer three certified copies of the results of any routine analyses
or tests carried out by him or his manufacturer on materials used in the manufacture of the Goods when
and if asked by the Employer.
In addition, when and if required by the Employer, the Contractor shall provide samples of all or any
materials used in the manufacture of the Goods and shall carry out any specified test on the said materials
as may be required the Employer at the place of manufacture or at a laboratory approved by the Employer
and shall provide to the Employer within seven days of each such test three certified copies of the results
of the analysis or test.
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Samples shall be submitted and tests carried out sufficiently early to enable further samples to be
submitted and tested if required by the Employer. The Contractor or his manufacturer shall prepare the
necessary test pieces and supply all labor, appliances, testing apparatus and everything necessary for
carrying out all specified tests.
The Contractor shall give the Employer 28 days notice in writing of the date on which any of the samples
will be ready for testing or inspection and unless the Employer shall attend at the appointed place within
the said 28 days, the test may proceed in his absence.
Approval by the Employer as to the placing of orders for materials or as to samples or tests shall not
prejudice any of the Employer's rights under the Contract.
6.2.4 Test Certificates
Test certificates in triplicate shall be provided by the Contractor for each consignment of pipe supplied,
giving the process of manufacture and the results of the specified tests.
Similar certificates in triplicate shall be provided by the Contractor in respect of materials to be used in
the manufacture of the pipes giving the process of manufacture, chemical analysis (where relevant) and
the results of the specified tests. The material shall be suitably marked to enable it to be identified from
references on the certificates.
Any materials subject to test incorporated in the manufacture of the pipes and fittings before the Employer
has received a satisfactory Test Certificate shall be at the Contractor's risk.
6.2.5 Independent Tests
The Employer reserves the right to carry out any independent tests he may deem fit on the completed pipes
or on any material to be used in the Contract at any stage of manufacture or delivery, in addition to those
tests specified to be made by the manufacturer.
Any samples of materials which may be required for such tests shall be provided by the Contractor at no
extra cost to the Employer.
The cost of making any such independent tests shall be borne by the Employer, unless it is shown that
the workmanship or materials under test are not in accordance with the Specification, and in such case,
the cost of the test shall be to the account of the Contractor.
Any materials, workmanship or completed pipes, which are shown by such independent tests not to be
in accordance with the Specification shall be rejected, notwithstanding any previous certificate which
may have been provided.
6.2.6 Rejected Goods
Any Goods delivered to the Site which have been rejected by the Employer shall immediately removed
from the Site by, the Contractor, free of cost. Replacement of rejected Goods shall be made as soon as
possible but in no case exceeding, for imported goods, forty five (45) days from the time of rejection, and
for locally- supplied materials, fourteen (14) days from time of rejection.
Any goods which have been rejected shall be marked in a distinctive manner which shall preclude any
possibility of their use for the purpose for which they were supplied. Such goods may be submitted for
retest following the correction of any defects, where such correction is permitted by the Employer.
6.2.7 Tropicalization
In choosing materials and their finishes, due regard shall be given to the humid tropical conditions to
which they will be subjected when installed. The Contractor shall submit details of his practices that have
proven satisfactory and he recommends for application on the parts of the supplied items which may be
affected by the tropical conditions
6.2.8 Approved Manufacturer's Instructions
The Contractor shall supply manufacturer's instructions in English for the operation and maintenance,
and where necessary the assembly, of the items supplied. If the translation of the instructions, the
quality of accompanying illustrations, or any other element of the instructions are unclear or ambiguous
they shall be revised and resubmitted, until approved by the Engineer, all revisions will be at the
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Contractor's expense.
6.2.9 Spare Parts
All spare parts shall be fully inter-changeable and suitable for use in place of the corresponding parts
supplied with the Goods and shall be properly packed for shipment and for storage without deterioration
over long periods on the Site.
All spare parts ordered shall be clearly marked with their description and purpose to facilitate easy
identification.
6.2.10 Identification and Marking
6.2.10.1 Permanent Marking of Items
All supplied items shall have permanent distinguishing marks as per this Specifications or a standard
approved by the Engineer. All marks shall be visible and legible and not obscured by any protective
coating.
6.2.10.2 Marking for Shipping
Items shall be clearly marked for identification against the list, which shall be placed in every crate or
package and protected in a waterproof envelope. The marking may be by means of a bar code or number
which allows generic and individual identification of items to facilitate stock control and quality audits.
All crates and packages shall be clearly marked with a weather-proof material to show the weight and
where the weight is bearing, and where the sling should be attached. They shall also be marked to identify
the packing lists.
Each crate or package shall have a clear indelible and, as far as possible, indestructible unique
identification cypher, also quoted on the packing list inside it. Three copies of the packing list shall be
posted separately to the Employer at the time of shipment.
6.2.10.3 Marking on the crate shall comprise of:
DISTRIBUTION NETWORK IMPROVEMENT FOR EFFICIENT NRW
(PACKAGE 6) CONTRACT No. KUKL/DNI - 7B

MANAGEMENT

CONSIGNMENT No.
CONSIGNEE:
PROJECT IMPLEMENTATION DIRECTORATE
KATHMANDU UPATYAKA KHANEPANI LIMITED
ANAMNAGAR
KATHMANDU NEPAL
6.2.11 Packing and Protection
Before any item is dispatched from a manufacturer's factory it shall be adequately protected and packed so
as to arrive at the Site intact and undamaged. The method of protection and packing must be suitable to
withstand the conditions which may be experienced in shipment and delivery to the Site. It should also
be suitable to withstand long periods of storage out of doors. As a minimum requirement: unpainted
surfaces, including bolts and nuts, machined surfaces, tapped holes and studs, and all other exposed
ferrous surfaces, shall be protected with a heavy coat of suitable grease or other easily-removed
corrosion- protective material, rubber gaskets and glands, and other components which are subject to
deterioration by ultraviolet light shall be packed so as to exclude sunlight.
All flanges and mating surfaces shall be protected by means of a wooden template or similar. This template
shall not be secured by the bolts, screws etc, which form part of the final installation.
Unless otherwise specified all pipes and fittings shall receive their complete protective coatings before
dispatch from the manufacturer's works and shall be additionally protected by approved means for the
period of transit, storage and erection, against corrosion and accidental damage.
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For the protection of pipe linings and in particular for protecting cement mortar linings from drying out,
protective metal or timber discs shall be attached to all flanges of pipes and fittings by means of bolts
specifically provided for the purposes and which shall be discarded when the item is incorporated in the
Works. The ends of non flanged pipes and fittings shall be wrapped with two layers of opaque 0.3 mm
thick plastic sheeting secured with plastic bands, the sheeting and the bands shall not deteriorate during
long (4 years) exposure to sunlight. The sleeves and flanges of flexible joints shall be wired together in
suitable bundles.
6.2.12 Pre-Shipment Inspection
Before the Goods are ready for packing and dispatch after production, the Employer or its representative
shall have the right to inspect and / or to test the Goods to confirm its compliance with the provisions of
the specifications. All in-house technical, production and test data related to the Goods that may
conducted on the premises by the manufacturer shall be furnished to the Engineer or an inspection (third
party) agent appointed by the Employer, at no charge to the Employer.
The Engineer and/or an agent appointed by the Employer will visit the manufacturing premises of the
Goods being manufactured and satisfy himself either through the in-house test results provided by the
manufacturer; or shall draw samples of the Goods readied for delivery, and carry out necessary tests on
the manufacturing premises to determine that the Goods fully comply with the requirements of the
Contract. Test carried out at the manufacturing premises shall be at no charge to the Employer.
The Goods will be packed and shipped only after it has been cleared for shipment by the Employer or an
inspection agent appointed by the Employer.
Should the Goods or any part fail to meet the requirements of the specifications, the Contractor shall
replace such Goods or the part within the time specified for delivery or extension granted. However,
Under such circumstances the Contractor shall bear the extra costs incurred in connection with additional
inspection, failing which the Employer shall be entitled to recover all such costs from any payments due
to the Contractor.
The Engineer's right to inspect, test and, where necessary, reject the Goods after delivery to the
Employer's stores, shall in no way be limited or waived by reason of Goods having previously been
inspected, tested and passed by the Employer or its representative prior to the shipment from the country
of origin.
Providing always that replacement is possible, the Contractor shall refund to the Employer all amounts
paid on account or recovery may be made from the security for performance.
Nothing in this clause, in any way, releases the Contractor from any warranty or other obligations under
the Contract. Employer's failure to inspect and accept or reject Goods shall not relieve the Contractor
from responsibility nor impose liability on Employer, for non-conforming Goods.
6.3 SUPPLY ITEMS
6.3.1 General
All items supplied under this Contract must be new, of first quality, free from defects, and shall be
designed to meet the requirements of the specification. They shall be service proved products of
specialized manufacturers. For the reference to the Contractor, the list of major reputed international
brands are annexed in Annex 4 of this Specifications. The Contractor has to procure/supply the materials
either from the vendor listed in the Annex-4 or from equivalent vendors/brands. The equivalent
vendor/brand should have monetary turnover. The credentials for the particular/proposed
model/make/item that of the said brands indicating the satisfactory performance shall be submitted
for the Engineer’s approval. The manufacturer must be registered to ISO9001-2008 and ISO
14001:2004 accredited.
The Contractor shall submit evidence to the Engineer that the items have performed successfully in
comparative projects under similar conditions for at least 5 (five years). Alternately if the products have
been designed or developed more recently, the Contractor shall prove in a way acceptable to the Engineer
that the supplies are suitable in every respect for the work intended and meet the requirements for this
contract. In this respect reliability in operation and ease of maintenance will be considered the decisive
criteria.
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Each item should be dimensioned as indicated in the drawings or the specified standard or code, where
there is a difference between the details and the manufacturer's item the Contractor shall inform the
Engineer of the differences.
6.3.2 Equivalency of Standards and Codes
Wherever reference is made in the Contract to specific standards and codes to be met by the items to be
furnished, and work performed or tested, the provisions of the latest current edition or revision of the
relevant standards and codes in effect shall apply, unless otherwise expressly stated in the Contract. Where
such standards and codes are national, or relate to a particular country or region, other authoritative
standards which ensure an equal or higher quality than the standards and codes specified will be accepted
subject to the Engineer's prior review and written approval. Differences between the standards specified
and the proposed alternative standards must be fully described in writing by the Contractor and submitted
to the Engineer at least 28 days prior to the date when the Contractor desires the Engineer's approval. In
the event the Engineer determines that such proposed deviations do not ensure equal or higher quality, the
Contractor shall comply with the standards specified in the documents.
6.3.3 Abbreviations
6.3.3.1 Standards and Codes
The following is a list of some internationally accepted associations concerned with the standardization
of products and abbreviations below will be used in the following text.
ANSI - American National Standards Institute (Successor of ASA). AS - Australian Standard
ASTM - American Society for Testing and Materials
AWWA - American Water Works Association
BS - British Standard
BSP - British Standard Pipe
DIN - German Industrial Standard
ISO - International Organization of Standards
JIS - Japanese Industrial Standard JWWA - Japanese Water Works Association
SIS - Swedish Standards
IS - Indian Standards
NS - Nepalese Standards
6.3.3.2 Technical
Wherever the following technical abbreviations are used they shall have the meaning indicated: DCI or
DI - Ductile Cast Iron or Ductile Iron
DN or ND- Nominal Diameter
CI - Cast Iron
GI - Galvanized Iron
GS - Galvanized Steel
HDPE - High Density Polyethylene
PN - Nominal Pressure PVC - Polyvinyl Chloride ST - Steel
UPVC - Unplasticized Polyvinyl Chloride
6.3.4 Application
This chapter shall apply to all ductile iron pipes, valves and fittings unless otherwise required by
the Specification.
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6.3.5 Definitions
The following words and expressions shall have the meanings hereby assigned to them except where the
context otherwise requires:
'Valves' shall mean flow control equipment which are not joints or fittings.
'Fittings' shall mean couplers, bends, junctions, reducers, tapers, tees and similar items which are not
joints or flow control equipment.
'Internal' shall mean those parts of pipes or fittings which are to be in contact with the liquid being
conveyed.
'External' shall mean those parts of the pipes or fitting which are not to be in contact with the liquid being
conveyed and which are likely to be in contact with pipe bedding or native soil.
'Flexible joints' shall mean joints made with factory made jointing materials, loose collars, rubber joint
rings and the like which permit angular deflections between adjacent pipes.
'Sleeving' shall mean a polyethylene sheet applied to the outside of pipe to give it additional corrosion
protection.
6.3.6 Works Inspection
The Contractor shall provide a program showing the planned manufacture of items and a schedule of works
test. The minimum tests shall be those necessary to show compliance with the required standards. The
manufacturer shall give the Engineer 28 days notice of the start of a series of tests and an equivalent
amount of notice of the end of the test series. The manufacturer shall give unimpeded access to witness
the tests, to the Employer and /or his designated inspection agent.
6.3.7 Shop Testing and Inspection
The inspection and testing of pipes, valves, fittings and accessories will take place on the manufacturer's
premises. The manufacturer shall provide, free of charge, the testing equipment, the needed material,
checking devices and necessary trained personnel for each test. The Contractor shall provide, free of
charge, for transportation of the Employer's personnel or representatives to and from the manufacturer's
premises, accommodation for the Employer's personnel or representatives during the testing periods, and
incidental expenses of the Employer's personnel and representatives during the periods of testing.
Tests shall be carried out in accordance with relevant standard as approved by the Engineer.
Each successfully tested batch will be identified by a mark. Results of all such tests shall be submitted to
the Engineer on a previously approved certificate or form certified by the manufacturer or by a recognized
agency.
The pipes, valves, fittings and accessories which show in the opinion of the Engineer minor imperfections
unavoidable occurring during manufacturing and not disadvantageous for their use, shall not be rejected
and the manufacturer may under his own responsibility decide the method of removing such small visual
superficial imperfections. He may also after approval of the Engineer repair certain defaults by any
method other than welding.
6.4 DUCTILE IRON PIPES AND FITTINGS
6.4.1 Pipes and Fitting
6.4.1.1 General
Ductile iron pressure pipes and fittings shall comply with ISO 2531(2009).
All pipes are socket and spigot unless otherwise specified and up to a diameter of 300mm shall be Class
C40, pipes with diameters from 350 to 600mm shall be Class C30 and pipes greater than 600mm shall
be Class C25.
All fittings (spigot, socket and flanged) shall be PN 16. All socketed fittings shall meet the requirements
of 4.2.1.3 of ISO 2531(2009).
Considering the geometric design of road of the Kathmandu Valley, the effective length of the pipe shall
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be 5.5 to 6.0m. However, smaller required length as per site condition, would then be modified at site
without damaging the properties of the pipe and with no extra cost and time.
The manufacturer should be equipped with a specific devise in order to control the wall thickness of pipes.
All DI fittings have to produce by Sand Mould cast using a sand mould plus a resin-sand core, so as
to ensure the designed shape (to ensure accurate dimensions that guarantee joint water tightness) and
thickness(to ensure strength) of fittings
6.4.1.2 Materials
The materials used in the manufacture pipes and fittings shall comply with ISO 2531(2009).
6.4.1.3 Tests
Tests on pipes and fittings shall be carried out in accordance with ISO 2531 (2009). The Employer shall
be permitted free access to the place to manufacture for the purpose of examining and witnessing the
testing of pipes and fittings.
6.4.2 Joints
6.4.2.1 Flexible non restrained (push fit)
These shall be flexible spigot and socket joints with sockets integral with the pipes and incorporating
rubber rings recommended by the manufacturer and approved by the Engineer. Elastomeric gasket
components shall comply with ISO 4633.
All push on joints shall be designed to be fully flexible; consequently, the angular deflection certified by
the manufacturer shall not be less than the allowable angular deflection in article 5.2.2 of ISO 2531(2009),
but preferably to provide below angular deflection degree in order to achieve the best protection to the
safety of the pipeline in the event of unequal ground settlement due to the earthquake and swampy area.
All joints shall be designed to provide sufficient axial movement, the manufacturer shall declare the
allowable withdrawal.
6.4.2.2 Mechanical joints
These shall be flexible spigot and socket joints with the sockets integral with the pipes. The joint shall
be sealed by compressions of a rubber ring in the socket by means of bolting. The joint shall be suitable
for use on the spigot of normal push fit jointed pipe.
6.4.2.3 Restrained joints
These shall be push fit type joints and shall incorporate some means of preventing the spigot being
withdrawn from the socket once the joint is made. The joint shall be able to withstand the forces imposed
when testing the pipeline using an end cap fixed with the restrained joint.
6.4.2.4 Flanged Joints
All flanges shall comply with ISO 7005-2 or EN 1092-2. Joint sets shall be provided with all necessary
nuts, bolts, washers and gaskets. The Contractor shall also supply in suitable containers sufficient
graphite grease for application to the bolt threads when joints are made.
In case of flanged connections (valves, air valves, dismantling joints, etc.) connecting material such as
stainless steel bolts and nuts and washers shall be used.
6.4.2.5 Nuts, Bolts and Washers
Hexagonal Nuts, bolts and plain washers shall be of product grade C suitable for use with ISO 2531(2009)
or BS EN 1092-2 flanges and shall be made of steel with hot dipped galvanization.
Bolts shall be of sufficient length that one thread shall show through the nut when in the fully tightened
condition.
6.4.2.6 Gaskets and Joint Rings
Joint rings shall be manufactured to conform to ISO 4633 and shall be of chloroprene rubber or other
approved synthetic material suitable for temperatures up to 50 C.
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Gaskets for flanged joints may be inside the bolt circle type and shall comply with BS EN 1514 or ISO
7483. Alternatively the gasket shall be to the full diameter of the flange, drilled to suit the appropriate
bolt provisions.
Until immediately required for incorporation in a joint, each rubber ring or gasket shall be stored in the
dark, free from the deleterious effects of heat or cold, and kept flat so as to prevent any part of the rubber
being in tension.
Only lubricants suitable for use with potable water and recommended by the manufacturer shall be used in
connection with rubber rings and these lubricants shall not contain any soluble constituent, shall be suitable
for the climatic conditions at the Site and shall contain an approved bactericide.
6.4.2.7 Underground Marker Tape:
The underground marker tapes shall be non-detectable, color blue, 15 cm wide,4mm thick made of PVC
or Polyethylene, The Tape shall be printed with the words " WATER LINE BELOW" at intervals not
exceeding 500mm. The tape shall have a minimum tensile strength of 1750 psi.
6.4.3 Puddle and Thrust Flanges
Puddle and thrust flanges shall comply with Clause 6.4.1 but remain un-drilled.
6.4.4 Internal Linings
6.4.4.1 Pipes
The pipes shall be internally lined in the factory with Portland cement mortar. The thickness and the
lining shall be in accordance with ISO 4179. Prior to application of the lining the internal surfaces shall
be shot blast cleaned to acceptable standard. The lining shall be applied centrifugally. The cement
composition shall conform to BS EN 197-1.
Certain sections are amplified as follows:
No additives shall be used without the written approval of the Engineer, and shall be used strictly in
accordance with the manufacturer's recommendations.
The thickness of the lining at any one point shall not be less than the specified minimum thickness. All
linings shall have a smooth uniform surface finish.
6.4.4.2 Fittings
The fittings shall be internally lined in the factory with fusion bonded epoxy coating of 250microns, in
accordance with EN 14901-2006. The epoxy coating shall be suitable for potable water by test certificate
from an international health institute, shall be abrasion resistant, and shall be subject to the approval of the
Engineer. Prior to application of the lining the internal surfaces shall be shot blast cleaned to acceptable
standard. All linings shall have a smooth uniform surface finish.
6.4.5 External Coating
6.4.5.1 General
Unless otherwise specified, ductile iron pipes and fittings shall be zinc coated with a bitumen over
coating, all in accordance with the following Specifications. Buried pipes and fittings shall also have a site
or factory applied polythene sleeving. Pipe coatings shall be inspected on site and any damage or
defective areas made good to the satisfaction of the Engineer.
6.4.5.2 Zinc Coating
Zinc coating shall comply with ISO 8179-1and shall be applied as a spray coating. The mass of sprayed
metal shall not be less than 130 g/m2 when measured as described in Clause 4.5 of ISO 8179-2.
6.4.5.3 Bitumen Coating
Bitumen coating shall be of normal thickness 0.07 mm unless otherwise specified. It shall be a cold applied
compound complying with the requirements of BS 3416 Type II, suitable for tropical climates, factory
applied in accordance with the manufacturer's instructions.
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Damaged areas of coating shall be repainted on site as per the manufacturer's instructions after removing
any remaining loose coating and wire brushing and rusted areas of pipe.
6.4.5.4 Polyethylene Sleeving
Unless indicated otherwise, polyethylene sleeving shall be provided in addition to bitumen coating.
Polyethylene sleeving shall comply with ISO 8180 and be marked in accordance with AWWA C105.
Site applied sleeving shall be stored under cover, out of direct sunlit, and its exposure to sunlight shall
be kept to a minimum. Pipes having a factory applied sleeving must be stored in the same conditions.
6.4.6 Pipes and Fittings Marking
In addition to the marking required to comply with ISO 2531, the pipes and fittings shall additionally
bear readable and indelible marks as follows:
A unique identification number
Employer's Name (Kathmandu Upatyaka Khanepani Limited)
Spigot ends will show control marks for ease in connection.
Pipes which are gauged to allow them to be cut shall be marked by a two diametrically opposed
longitudinal lines each at least 20mm wide.
6.5 HDPE PIPES AND FITTINGS
6.5.1 Materials
The term "materials" shall mean all materials and articles of every kind whether raw, processed or
manufactured which are used in the manufacture of the Goods to be supplied under the Contract.
The intent of these specifications is the provision of high density polyethylene (HDPE) pipes and
fittings. The terms PE and polyethylene showing in the Specifications shall be taken to mean HDPE or
high density polyethylene.
These specifications are for High Density Polyethylene Pipe for Distribution Network of PE PN 10
pipes and house service connections of PN16 pipes of Dia 20 mm to 32 mm OD. All these polyethylene
pipes hereinafter referred as PE-100 pipes or HDPE pipes.
6.5.1.1 Raw Material and Pressure Rating
Raw material used to Manufacture PE-100 Polyethylene Pipe shall be Virgin Natural Resin PE100
containing those anti - oxidants, UV Stabilizers & Pigments necessary for Manufacturing of pipes.
6.5.1.2 Effects on Water Quality
The PE-100 Pipes shall confirm for conveyance of Water for Human Consumption. Also the pipes
intended for conveyance of Potable water for Human consumption to be tested to comply with BS 6920
specifications in Internationally Reputed Laboratories and certificate of compliance to be produced for
the following parameters:







Odour & Flavour of Water
Appearance of Water
Growth of Micro Organism
Extraction of substances that may be of concern to Public Health (Cyto Toxicity)
Extraction of Metals
Colour of Pipes

The Colour of PE-100 Pipes shall be BLACK with BLUE stripes.
Dimensions
The pipe dimensions shall be as per latest revisions of IS 4984. The length of straight pipes and coil shall
be according to agreed length or coil-size between Contractor and the Employer. The internal diameter,
wall thickness and other dimensions of pipes shall be as per relevant tables of IS 4984. Each pipe shall be
of uniform thickness throughout its length.
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6.5.1.3 Performance requirements
The manufacturer should provide the test certificates for the following tests.







Melt Flow Rate
Density,
Oxidation and Induction test,
Hydrostatic Test,
Pigment Dispersion Test,
Longitudinal Reversion Test.

These tests should be performed in the in-house laboratory of the pipe manufacturer. The Employer
will depute Third Party Inspection Agency to the pipe manufacturing facility of the manufacturer to
inspect the pipes as per quality assurance plan approved by Engineer In charge. The cost for the tests
shall be borne by Contractor
6.5.2 Requirements
All materials shall be new and of the kinds and qualities described in the clauses hereof appropriate to
the particular item and shall be at least equal to approved samples except that alternative materials may
be accepted provided the Contractor has at the time of Bidding:
a) drawn particular attention to the deviation from the Specification in his Bid and provided particulars of
the alternative material offered at the time of Biding; and
b) Substantiated to the satisfaction of the Employer that the material offered is equal or superior to the
material specified for the use to which it is to be put and has obtained from the Employer approval in
writing to its use.
Where materials to be used for any component have not been laid down in the Specification, the
manufacturer shall use only those materials in such compositions as have been proven in actual service
to be the most suitable for the particular purpose. All pipes shall be smooth, clean and free from all
defects.
Pipes may be joined with electro fusion (EF) couplers of HDPE, or by butt fusion.
For use in HDD (Horizontal Directional Drilling) butt fusion shall be used for sections of pipes. Sections
must be joined by Electro-fusion couplings.
Only fully automatic Computerized Numerical Control (CNC) machines or computerized microprocessor
based machines or Semi-Automatic CNC machines shall be used for joining. Manual machines are not
allowed.
6.5.3 Underground MarkerTape (Detectable)
The underground marker tapes shall be detectable(having aluminum core or metal detectable polyester) ,
color blue,15cm wide,4mm thick made of PVC or Polyethylene and , The Tape shall be printed with
the words " WATER LINE BELOW" at intervals not exceeding 500mm. The tape shall have a minimum
tensile strength of 1750 psi.
6.5.4 Standards
All materials, workmanship and components shall, where applicable and unless otherwise stated in the
Contract, comply with either:
a) a relevant Nepal, Indian, British or American Standard current on the date fixed for receipt of Bids, or
b) any other internationally accepted equivalent standards which, in the opinion of the Employer, are
equal or better than the specified standards.
The following general standards shall also apply in addition to those specially indicated in the "Bill of
Quantities" and other chapters of the Technical Specifications.



ISO 12162:2000 Thermoplastic materials for pipes and fittings for pressure applications
ISO 11922:1997 Thermoplastic pipes for the conveyance of fluids - dimensions and tolerances
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ISO 12176:2008 Plastic pipe and fittings - equipment for fusion jointing polyethylene systems
- Part 2: electro fusion



ISO 13950:2007 Automatic recognition systems for electro fusion joints



ISO 13953:2001 Polyethylene pipes and fittings - determination of tensile strength of test piece
from butt fused joint



ISO 13954:2007 Plastic pipes and fittings - peel de-cohesion test for polyethylene electro
fusion assemblies



ISO 13955:1997 Plastic pipes and fittings - crushing de-cohesion test for polyethylene electro
fusion assemblies



ISO 13956:1995 Plastic pipes and fittings - pull-out DE cohesion test for polyethylene electro
fusion saddle fusing joints



ASTM D 3350 Polyethylene Plastic Pipe and Fittings Materials



ASTM F 1055 Electro fusion Type Polyethylene Fittings for Outside Diameter Controlled
Polyethylene Pipe and Tubing



AWWA C901: Polyethylene (PE) Pressure Pipe, Tubing and Fittings, ½ inch through 3 inch for
Water Service



AWWA C906: Polyethylene (PE) Pressure Pipe, Tubing and Fittings, 4 inch through 63 inch for
water distribution



IS : 4984 - 1995 High Density Polyethylene pipes for potable water supplies Published by
Bureau of Indian Standards, Manak Bhavan, New Delhi, India;



BS 3284 : 1967 Published by British Standards Institution (BS), British Standards House,
London W1, England.



EN 12201 -3:2003(E) Plastics piping systems for water supply Polyethylene(PE) - Fittings



EN 1553-3: Plastic piping systems for supply of gaseous fuels -Polyethylene (PE) - Part 3:
Fittings

The acceptance of a Bid based upon a Standard or Code of Practice proposed by the Contractor shall only
signify the Employer's general approval to the use of such Standard or Code of Practice and shall not signify
acceptance by the Employer of any materials or workmanship subsequently found to be inferior to that
specified in the corresponding Standard or Code of Practice.
6.5.5 Supply and Marking of Pipes
The pipes shall be supplied either as coils with a minimum inner diameter of 25 times the OD of the
pipes, or also be supplied in other lengths where so agreed between the Contractor and the Employer.
The ends shall be cut at right angles to the pipe axis and shall be plugged or covered.
All pipes, at every 1.5 meters, shall have the following markings:
Kathmandu Upatyaka Khanepani Limited (KUKL)/PID
Manufacturer's name of trade mark
Dimensions
Material supplier and material class (PE 100) Pipe Class (PN)
Year of Manufacture
Batch Production Number
Applicable Standards Mark
Each pipe shall contain minimum three equispaced longitudinal stripes of width 3mm(Min) in blue
colour. These stripes shall be coextruded during pipe manufacturing and shall not be more than 0.2mm
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in depth. The material of the stripes shall be of the same type of resin, as used in the base compound for
the pipe.
The method of marking shall be such as to ensure that all of the information will remain legible after
shipping, local haulage and storage in the open.
6.5.6 Allowable Pipe Deflection
Gradual changes in direction of HDPE pipelines can be accommodated by pipe deflection but every effort
should be made to keep the pipe as central as possible within the trench to enable adequate compaction
of side-fill. Minimum bend radius shall be no less than 34 x pipe outside diameter and the manufacturer's
recommendations, provided no fitting or flange is present in the bend. If there are fittings or flanges in
the bend, minimum bend radius shall be 100 x pipe outside diameter.
6.6 FITTINGS
6.6.1 Electro fusion Fittings:
Electro fusion fittings shall be used when joining polyethylene materials like couplers, reducers, tees, end
caps, bends, elbows, etc. Only if absolutely necessary due to field conditions, butt fusion will be allowed,
subject to the approval of the Engineer. All fittings shall be manufactured by injection moulding process,
with a clear marking of the manufacturer's name, pipe connection size and working pressure rating. In
addition, each fitting shall have a bar code to set the fusion procedure.
The fittings shall contain no recycled compound, and shall be homogenous throughout and free of visible
cracks, holes, voids, foreign inclusions and other defects that may affect the wall integrity.
The electro fusion control box should be capable of downloading jointing reports of each weld to a
computer. The reports shall be appropriately identified and provided to the engineer in both paper and
electronic form. The reports shall include, as a minimum, the fusion date, time, ambient temperature,
fitting type and size, user ID and manufacturer of the part.
Qualification of the fusion technician shall be demonstrated by evidence of electro fusion training,
within the past year, on the equipment to be utilized for the project. The training shall be certified by
the electro fusion equipment supplier.
The Contractor shall submit to the Engineer a detailed installation guideline/procedure, in accordance
with the fitting
manufacturer's recommendations. This should
include safety procedures,
tools/equipment required, staff requirements including list of names of qualified electro fusion operators,
pre-installation requirements, installation steps, fault rectification, inspection and process documentation
as discussed above
6.6.2 Electro fusion Tapping Tee
EF tapping tee Fittings manufacturers must have relevant ISO quality certifications.
EF tapping tee is of top loading type. EF Tapping Tee Fittings must comply with the requirements of
BS EN 12201-3 or ISO 4427-3 standards and to be certified by any international certifying body for
compliance with BS EN 12201-3 Standard. Material of construction for – Body -- Virgin compounded
PE 100 Black polymer, Composite cutter – Brass & Polymer. The grade of raw material of EF Tapping
Tee used must be suitable for drinking water like WRAS, UK NSF International or equivalent. The
polymer used should comply with the requirements of BS 3412 and/or BS EN 12201-1. Pressure rating
will be SDR 11 (PN 16) suitable for fusing to PE 100 PN 10 Pipes manufactured in accordance with ISO
4427-2/ IS 4984 standard or as per National Standards.
EF tapping tee shall be of top loading type and EF shall be with only a single heating coil to fully
electro-fuse the fitting to the adjoining pipe or pipe component as applicable. The heating coils shall
be terminated at terminal pins of 4.0 millimeter diameter.
No heating element shall be exposed and all coils are to be integral part of the body of the fitting. The
insertion of the heating element in the fitting should be part of the injection moulding process and coils
inserted after the injection moulding process or attached to the body of the fitting as a separate
embedded pad etc. are strictly not acceptable.
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The brand name, size, raw material grade, SDR rating and batch identification are to be embossed as
part of the injection moulding process. Each fitting should also be supplied with a barcode sticker for
fusion parameters attached to the body for setting the fusion parameters on an automatic fusion control
box. The barcode sticker should also include the fusion and cooling time applicable for the fitting for the
manual setting of a manual fusion control box.
EF Tapping Tee should be Voltage-regulated type designed to fuse at a fusion voltage of 40 volts AC.
The heating elements should be designed for fusion at any ambient temperatures between -5°C to
+45°C with auto temperature compensation using automatic Barcode reader fusion machine i.e.
without need for any manual compensation of fusion time for different ambient temperatures.
A limited path style fusion indicator acting for each fusion zone as visual recognition of completed
fusion cycle should be incorporated into the body of each fitting near the terminals. The fusion
indicators should not allow the escape of the molten polymer through them during or after the fusion
process
EF Tapping Tee shall have such spigot length to enable second fusion of a socket fitting in case the
first fusion fails.
EF Tapping Tee shall have in built composite cutter with cutting edges to cut the pipe for making
suitable bore.
For proper fusion it is necessary to exert a pressure of 1.5 KN on top of Tapping Tee stack to ensure
the coils are properly in contact with the pipe surface before fusion. Suitable top loading clamps
preferably strap type shall be used which indicates the desired pressure of 1.5 KN has been achieved.
Installation: Mark the required area for scraping by placing the tapping tee of the bagged fitting
alongside the pipe end without removing packing of the fitting.
Carefully scrape the marked area of the pipe in axial direction over length using a hand scraper.
Wipe the scraped surface of pipe with a suitable degreasing agent & tissue paper.
Top loaded type tapping tees to be fixed with PE pipe using spring loaded top loading clamp. In case
of strap type top loading clamp tighten the knob until indicator flush to the surface and in case of pillar
type top loading clamp tighten the knob till indicator pop ups to RED marking which indicates the 1.5
KN load.
Connect leads of EF Machine (control unit) with connector pins.
Read the bar code on the fitting with bar code reader (scanner) of the Electro fusion machine. Confirm
parameters and start fusion.
Cool the fitting up to minimum cooling time as indicated on the fitting / barcode.
Remove cap rotate the cutter clockwise with the help of Allen key to make a hole on the pipe. Once
hole is made, rotate the cutter anti-clockwise till it stops to rotate and gets locked in the groove.
The torque required to operate the cutter after fusion on the PE mains should not exceed 45 N-m.
Jointing of spigot outlet of EF Tapping Tee and EF Coupler shall be carried out as per IS 7634 Part 2
clause 3.2.3.1
EF Tapping Tee Fittings to be individually packed in sealed PE bag so that they can be used
instantaneously at site without additional cleaning process. The protective packing should be
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transparent to allow easy identification of the fittings without opening the bag.
6.6.3 Compression Fittings
Compression fittings used for House service connection comply as per ISO 14236
6.6.3.1 Material of Construction
Compression fittings material shall confirm to ISO 14236.Clause -5.
a) Body-Polypropylene
b) Nut / Cap -Polypropylene.
c) Clip Ring-POM (Acetylic resin)
d) Packing bush- Polypropylene
e) "O" ring - NBR
f)

Threaded metal inserts -SS 304 with BSP Threads

6.6.3.2 Pressure testing
The pressure rating of compression fittings as per clause 8 of ISO 14236 which shall be PN16
6.6.3.3 Dimensions
The Dimension of compression fittings shall be as per clause 7.1 of ISO 14236
6.6.3.4 Performance requirements
The compression fittings shall be tested as per ISO 14236. Following Test methods shall be performed.
Clause 8.2.1 -Leak tightness under internal pressure.
Clause 8.2.2 -Resistance to Pull out.
Clause 8.2.3 -Leak tightness under Internal Vacuum.
Clause 8.2.4 -Long term Pressure Test for Leak tightness for assembled joint
Clause 8.3.2.1 -MRS Value as per ISO 9080
Clause 8.3.3.1 -Resistance to Internal pressure.
6.6.3.5 Effects on Quality of Water
The Compression fittings for intended for conveyance of Potable water for Human consumption to be
tested to comply with BS 6920 specifications in any of their Certified Laboratories and certificate of
Compliance to be produced for the following parameters:
a) Odour & Flavour of Water.
b) Appearance of Water.
c) Growth of Micro Organism
d) Extraction of substances that may be of concern to Public Health (Cyto Toxicity)
e) Extraction of Metals.
For clear identification of the water services, the nuts of the fittings should be coloured blue while the
body to be black. All fittings with threaded ends should be with BSP threads.
6.6.4 Slip-on Type couplings
Slip-on type couplings shall include the following couplings:
a) Straight flexible couplings;
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b) Stepped flexible couplings;
c) Flange adapters
d) Dismantling joints.
Slip-on type couplings shall be procured from approved suppliers and suitable for use with ductile iron
pipes manufactured to ISO 2531. These shall be capable of withstanding the test pressures appropriate
to the pipes for which they are supplied.
The preparation of pipe ends for slip-on type couplings shall be in accordance with the requirements of
and the tolerances specified by the joint manufacturer. Couplings shall be installed fully in accordance
with the manufacturer's recommendations.
Gaskets, bolts, nuts, glands, end rings, and hardware for pipe couplings of all types shall be furnished
by the manufacturer of the pipe coupling and shall be designed as an integral system by the pipe coupling
manufacturer. Gaskets shall be designed for the coupling and appropriately sized to provide a watertight
seal at the design pressure and temperature. Gaskets, bolts, nuts, glands, end rings and hardware for pipe
couplings shall be shipped with the pipe coupling and shall be clearly labelled indicating the origin of
the material, place and date of manufacture. Manufacturer's printed installation instructions shall be
packaged with each pipe coupling.
The supplier shall follow the manufacturer's recommendations as to the methods and equipment to be
used in assembling the joints. In particular, the supplier shall ensure that rubber rings are correctly
positioned and free of twists. The rubber rings and any recommended lubricants should be obtained only
from the coupling manufacturer.
All nuts, bolts and washers used in the construction of the coupling shall made of steel and Galvanized
Flanges which mate with pipes, fittings and valves shall be drilled to BS EN 1092-2 (ISO 2531) Gaskets
and jointing rings shall comply with Clause 6.4.2.
6.6.5 Gate Valves
Gate valves shall be resilient seated double flanged and comply with BS EN 1171. All valves shall be
suitable for use with potable water. Valves complying with BS 5163 are acceptable provided that they
also comply with BS EN 1171.
Valves of sizes up to DN 300mm shall be operable manually by hand wheel/operating nut (Square heads)
and sizes including DN 350 and above shall be provided with and operable by electric actuators.
All valves of DN 350 and above shall be furnished with a complete electrical actuator system. Electrical
actuator shall be complying relevant ISO/National Standards and SCADA compatible. Valve
manufacturer shall confirm suitability /compatibility of actuator proposed for operation of valve. All
valves shall be PN16 unless indicated otherwise in the drawings or bill of quantities.
Specific Clauses of BS EN 1171 are amplified as follows:
a) Type: Solid with non-rising stem
b) Body: Ductile Iron SG 500-7 as per BS EN 1563 (GGG 400 - DIN 1693) of PN 16
c) Wedge: Ductile Iron SG 500-7 as per BS EN 1563 encapsulated in EPDM (food grade approved
by WRAS or equivalent certification authority)
d) Face to face dimension: Shall be as per ISO 5702 series, BS 1563, EN 558 Series 3
e) Flanged and drilled to BS EN 1092-2, ISO 7502-2 PN16
f) Nominal Pressure: PN 16
g) Bypasses: Gate valves shall not be fitted with bypasses
h) Painting: The valve body and other uncoated ferrous part shall be painted with fusion bonded
epoxy paint of thickness minimum 250 micron thick applied by electro-static method (food
grade approved by WRAS or equivalent certification authority). Coating shall be tested by highvoltage method for perfect cover.
i) Corrosion protection: All valves shall be internally and externally lined and coated by epoxy
powder applied hot by electro-static method, complying in general with DIN 30677 Part 2,
coating thickness shall be minimum 250µm.
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j) Internal bolts, nuts and screws: Stainless steel
k) Marking: Each gate valve shall have the following marking;
On Body:

Nominal Diameter in mm (DN)
Nominal Pressure in bar (PN)

On Identification Table: Reference of Valve -Manufacturer Name/Logo
Closing direction
Year and Manufacturer -number
Reference Standard
6.6.5.1 Operation
Gate valves shall be provided with ductile iron /cast iron hand wheels or square heads for tee key
operation and shall be designed as per BS EN 12570:2000
The direction of operation shall be clockwise to close the valve.
Buried valves shall be supplied with stem nut coupling, sleeves and extension spindles with adjustable
lenght according to the requirements on Site. The extension spindles shall be made of hot dip galvanised
iron, coupling sleeves of galvanised ductile iron, connection pins of Cr and Ni steel.
The top of the extension spindle (key rod) shall be fitted with cast iron surface box according to DIN
4056 or similar with pre-cast concrete support of 380 mm diameter and 65 mm thickness or as otherwise
shown in the drawings. A suitable PE guard tube including cover shall protect the spindle itself.
Valves to be installed above ground or in valve chambers shall be provided with hand wheels of cast iron
or with actuators depending on diameter of the valve (see above). Hand wheels shall have smooth rims
and have a diameter to enable two men to operate the valve. The direction of opening and closing shall
be marked on the hand wheel.
6.6.5.2 Test Certificate
The Supplier shall provide a test certificate confirming that the valves have been tested in accordance
with EN 12266-1/BS 5150 and stating the actual pressures and medium used in the test. In addition the
Supplier shall ensure that the Purchaser has access to the manufacturer's works at all reasonable times for
the purposes of inspecting the assembled valves and witnessing testing.
The reduction gears shall be made of steel with machined teeth and unless otherwise provided, they shall
be enclosed in a cast iron or fabricated steel sealed housing with oil seals, and shall operate in an oil bath.
The pinion shaft and screw stems shall be made of alloy steel. The pinion shaft shall be provided with
bronze sleeves.
The thrust bearing at each end of the pinion shaft shall have external fittings to permit lubrication with
grease. The screw stem shall have a thrust bearing of the ball or roller type which can be lubricated with
grease through an external fitting.
The gear box shall indicate the position of the disc, shall be suitable for installation in a wet chamber.
6.6.6 Butterfly Valves
Butterfly valves shall comply with latest version of BS EN593 and following features:








Double flanged, double eccentric long type and shall have integral standing feet.
Face to face dimensions to EN 558-1 GR 14-short (DIN 3202-F4).
Nominal pressure rating PN16 unless indicated otherwise in the Drawings or Bill of Quantities.
Body and disk shall be of ductile iron EN-GJS-400-18 according to EN 1563 (GGG 400 - DIN
1693).
Shaft, body seat, bolts and pins shall be made of stainless steel 304 (minimum 1.4021) (or 316
(minimum 1.4462).
Flanges drilled to BS EN 1092-2 (ISO 2531).
Endless profile sealing ring and O-rings shall be of EPDM or NBR suitable and approved for
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potable water.
Drive mechanism of butterfly valves shall consist of a ductile cast iron casing with a crank or
worm gear consisting of a bronze nut and a steel worm. Grease shall be provided for lifetime of
the valve.
All valves shall be operatable manually and also supplied with electrical actuators. Electrical
actuator shall be complying to relevant ISO/National Standards and SCADA compatible. Valve
manufacturer shall confirm suitability /compatibility of actuator proposed for operation of valve.

Valves shall be bubble tight at rated pressures in either direction, and shall be satisfactory for applications
involving throttling service and for applications requiring valve actuation after long periods of inactivity.
Valve disc shall rotate 90 degree from the full open position to the tight shut position..
Materials shall be as follows:









Body: Ductile iron SG 400-15 to BS 2789
Body sealing ring: Stainless Steel SS304
Disc: SG 400-15 ductile iron to BS 2789
Seal retaining ring: Stainless Steel SS304
Shaft: Stainless Steel 304
Internal bolts, nuts and set screws: Stainless Steel
Body and disc painted with fusion bond epoxy 250 micron thick
Hand wheel for manual operation shall be designed as per BS EN 12570:2000

Marking: Each butterfly valve shall have the following marking;








On the Body:
Nominal diameter in mm (DN)
Nominal pressure in bar (PN)
Type of Ductile Iron
Manufacturer's Name or Logo
Model code
Fusion date

On the Corrosion Free Label:







Nominal diameter in mm (DN)
Nominal pressure in bar (PN)
Maximum operating pressure (PFA)
Closing direction
Model code
Manufacture's Name or Logo

On the Disc:






Nominal diameter in mm (DN)
Nominal pressure in bar (PN)
Type of Ductile Iron
Manufacturer's Name or logo
Model code

6.6.6.1 Test Certificate
The Supplier shall provide a test certificate confirming that the valves have been tested in accordance
with EN 12266-1 and stating the actual pressures and medium used in the test. In addition the Supplier
shall ensure that the Purchaser has access to the manufacturer's works at all reasonable times for the
purposes of inspecting the assembled valves and witnessing testing.
The reduction gears shall be made of steel with machined teeth and unless otherwise provided, they shall
be enclosed in a cast iron or fabricated steel sealed housing with oil seals, and shall operate in an oil bath.
The pinion shaft and screw stems shall be made of alloy steel. The pinion shaft shall be provided with
bronze sleeves.
The thrust bearing at each end of the pinion shaft shall have external fittings to permit lubrication with
grease. The screw stem shall have a thrust bearing of the ball or roller type which can be lubricated with
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grease through an external fitting.
The gear box shall indicate the position of the disc, shall be suitable for installation in a wet chamber.
6.7

AUTOMATIC AIR RELIEF VALVES

6.7.1 Design of Air Valves
Automatic air relief valves shall general conform to EN 1074-4 or AWWA C512 and be designed to meet
the following conditions:
(a) Discharge air during charging of the pipeline
(b) Admit air during emptying of the pipeline, or when the pipeline pressure falls below atmospheric
pressure during a surge event
(c) Discharge air accumulated at local peaks along the pipeline under normal operating condition.
Conditions (a) and (b) shall be met by the employment of a large orifice capable of handling large volumes
of air at a high flow rate, and condition (c) by a small orifice capable of discharging small quantities of
air as they accumulate.
Valves with air intakes or exhaust facilities shall have approved screening arrangements to prevent the
ingress of air borne sand.
6.7.2 Types of Air Valves
6.7.2.1 Double Acting Air Valves
These shall combine both large and small orifices within one valve. The large orifice shall be sealed by
a rigid float and the chamber housing shall be designed to avoid premature closing of the valve by the air
whilst being discharged.
The small orifice shall be sealed by a float at all pressures above atmospheric except when air accumulates
in the valve chamber.
6.7.2.2 Single Air Valves
These include a small orifice only operating in a manner identical with the small orifice in a double acting
valve.
6.7.3 General Specification
The nominal pressure range shall be PN 16 unless indicated otherwise in the Drawings or Bill of
Quantities. Body ends shall be flanged (PN 16) with raised faces and drilled BS EN 1092-2 (ISO 2531).
The materials for the valves shall be as follows:






Body cover and cap: Ductile Iron SG 400-15 to BS 2789/BS EN 1563”1997; Grade 500/7
Small orifice: Ductile iron with gunmetal seat (BS 1400 LG2 or equivalent)
Small orifice float: Rubber covered or other approved
Large orifice: Ductile iron with rubber seat
Large float: Vulcanite covered or other approved

Body and other uncoated ferrous parts painted with fusion bonded epoxy 250 micron thick and all cover
bolts shall be of SS304 and gaskets and seals of EPDM
6.7.4 Tests
Test certificates shall be provided with each valve showing.
a)
b)
c)
d)

Hydraulic testing to at least 1.5 x working (rated) pressure or high pressure strength test
Low head leakage tests
Small orifice testing
Large orifice discharge test

During the tests the air flow rates shall be measured by orifice plates in accordance with BS 1042.
Pressures (positive and vacuum) shall be measured by Bourdon tube gauges in accordance with BS 1780,
or by means of a mercury-in-glass manometers. The temperature of the flowing air shall be measured in
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accordance with BS 1041: Part 1 and Part 2. The barometric pressure shall also be measured.
6.7.5 Marking
Marking shall be as per section 6.1 ANWA C512 or EN 1074-4.
6.8

15/20/ 25 MM REVENUE WATER METERS & SERVICE CONNECTIONS

6.8.1 General
All water meters shall be AMR compatible, Volumetric Rotary Piston direct transmission, liquid filled
register, designed to be equipped at any time with an external module for remote reading with the essential
features of household water meters described in the following sections are sought for supply and
installation.
Water meter shall be internationally proven brands like Itron, Sapple, Kent, Alitar, Zenner or equivalent
and superior. The equivalent vendor/brand should have monetary turnover. The credentials for the
particular/proposed model/make/item that of the said brands indicating the satisfactory performance shall
be submitted for the Engineer’s approval. The manufacturer must be registered to ISO9001-2008 and
ISO 14001:2004 accreditedhe equivalent brand should have monetary turnover and credentials to that of
the said proven brands. The manufacturer must be registered to ISO9001-2008 and ISO 14001:2004
accredited.
6.8.2 Materials
Only the best quality and type of materials shall be used, which shall be suitable for the purpose intended.
Unless otherwise specified, materials shall be selected by the supplier. The materials shall be appropriate
both mechanically and chemically to the operating conditions. In connecting units they shall be
mechanically chemically and electrochemically compatible with one another and with the environment.
Materials shall be selected to the adequate resistance against abrasion and corrosion. Where necessary,
protective coating and lining shall be applied.
All materials in contact with the potable water shall be non-toxic and shall not affect the quality of the
potable water at any given time.
6.8.3 Design and Construction
Design and construction shall be conforming to ISO 4064: 2005 requirements for cold water meters. The
meters shall be suitable for cold water up to 50°C (Working Range 0 to 500C) and pressure-rating of
minimum PN 16. Pressure loss shall be on a minimum and as per ISO 4064.
Main construction features of the meters are as follow:












All water meters shall be provided with an efficacious replaceable strainer in the inlet fitting. The
strainer screen shall be rigid, fit snugly, be easy removable and have an effective straining area
at least double that of the inlet.
The register is a semi-dry liquid filled register (condensation-free totalizer), made of engineering
plastic for all gears and drums.
The register has 8 rollers with 4 digits for m3 (black) and 4 for submultiples (red). Maximum
reading must be 9999 m3; minimum reading must be 0, 02 liters.
Easy to read thanks to large digits with minimum height of 4.4 mm. A plastic lid has to protect
the register rollers from dirt.
Registration shall be in cubic meters.
All meters shall be provided with wire and lead seals, both to upper and lower body.
The meter should not have any internal or external calibration device. The accuracy curve and
the position inside the tolerance channel must be assured by design.
The piston of the measuring chamber has a special profile to absorb without damage particles
present in water in case of network maintenance
All parts shall have smooth surface, special the parts in contact with water to prevent encrustation.
The water meter shall be suitable for out- and indoor connection for tough conditions.
Each delivered part shall be new and not used before and supplied according to technical
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specifications descript.
The water meter shall be designed for a lifetime of 10 years of normal operating conditions.
6.8.4 Markings
The Marking requirement shall be as per clause no. 6.8 of ISO 4064-1(2005)
6.8.5 Meter Performance
Required Performance and accuracy shall be as per ISO 4064: 2005 as indicated below. The range of
measured flow rates is sub divided into 3 reaches. The limits being defined by the following flow rates:
Identification

Description Value

Remarks

Q1

Minimum
flow
reliable registration

for

Error permission +/- 5%

Q2

Limiting flow rate for increased
accuracy of registration

Error permission +/- 2%

Q3

Nominal flow rate for continuous
or limiting function.

Error permission +/- 2%

Q4

Maximum flow rate at which the
meter shall function for a limited
time without exceeding a
metering error

Error permission +/- 2%

H in bar

Pressure loss in Q3

Not Exceeding 0.63 bar

P

Maximal permissible pressure

Min. requirement 16 bar

rate

6.8.6 Warranty
Warranty starts from the day of delivery and written acceptance by the client and shall be minimum 2
year after issuance of completion certificate. This includes:




Meter performance,
Materials, and
Function.

6.8.7 Essential Features
All water meter shall be volumetric water meters, Rotary Piston, liquid filled register with direct
transmission. The two ends shall be threaded connection and the inlet and outlet shall have a common
axis. They shall have water tight dismantling coupling on each side to allow easy removal of the
instrument from the pipe works.
Installation of the water meter can be done in horizontal and vertical position without hampering meters'
performance.
The water meter shall be suitable for out- and indoor connection for tough conditions and shall afford
reasonable safeguards against destruction. Special regards shall be given to the strength of glass & the
cover-lid.
The dial shall be easy-read in cubic meters .The body as well as all parts in water contact shall be in
corrosion free materials and approved for drinking water and to be a short construction the connection
shall be in thread connection according to ISO. Adequate connecting nipples for the inlet as well as for
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the outlet together with all necessary seals shall be provided.
The meter body must be manufactured from brass metal (containing a minimum of 50 to 60% of copper)
The meters shall have the following minimum performance characteristics:
ND, mm

15

20

25

Nominal Flow rate Q3 m³/h

2.5

4.0

6.3

Maximum flow rate Q4 m³/h

3.125

5.0

7.875

Minimum flow rate Q1
liter/h

15.625

25.000

39.375

Measuring range R=Q3/Q1

160

160

160

6.8.8 Testing
6.8.8.1 Pattern Test Certificates:
Towards approval of meter manufacturer, contractor shall submit all pattern test results as per ISO 40641/3 which is tested/certified by an international / national accredited test laboratory accredited to ISO:
17025
6.8.8.2 Factory Pre Shipment Inspection:
Upon vendor approval, Contractor shall submit manufacturer's quality assurance plan for testing water
meters for performance testing / dimensional checking/ marking requirements etc to be witnessed by the
Employer/ Employers Representative. Sampling/ acceptance criteria during testing shall be as per
ISO/National Standards like BS/IS/Nepalese Standards
It is required that quality and compliance with these specifications shall be demonstrated for all materials
and equipment by appropriate tests performed during the various phases of the work of production.
The minimum test pressure shall be the specified nominal pressure plus 50%. This pressure shall be
applied increasing from 0 to maximum event over 15 minutes.
The test pressure shall be held without pressure drop for at least half an hour without any sign of leakage.
Shop testing shall be run with water of not more than 40 degree C and not less that 10 degree C
temperature. Shop testing shall sufficiently cover the entire range of the capacity to demonstrate that the
characteristics are stable.
The arithmetic mean of all readings for one performance point shall be within the specified limits
6.8.9 Service Connections
6.8.9.1 Materials
Service connections includes:
•

EF Tapping tee or EF Tapping saddle with threaded joint to service pipe

•

Corporate stop cocks for installation in the service pipe

•

Service pipe of HDPE (below ground pipe with EF and transition fittings) and GI
(Galvanized Iron) material (below and over ground): Pipe, Nipple, Union etc

•

Revenue water meter 15/20/25 mm with strainer

•

Upstream stop cock

•

Non-retrun valve

All material shall be tested at 10 bar for body and 10 bar completely assembled.
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Service Connections shall be installed with materials as specified, according to ISO or EN Norm.
Connections to the distribution system shall be made with pipe saddles corresponding with the main
pipe’s material (SFR) and outside diameter.
Drillings shall be made with special equipment, specially designed pipe drilling machines for under
pressure drilling.
The cover of the connection pipe shall be 60 cm minimum, if required the connection has to be lowered
to the required depth.
The revenue water meters shall be generally installed inside a compound (compound border). The water
meters shall be sealed with a copper wire and lead seal
6.8.9.2 Electro-fusion Saddle Tees and Compression Fittings:
See para. 6.6.2 and 6.6.3
6.8.9.3 Stop-coks:
Stop-cocks (service valves) shall be suitable for a direct installation in the service pipe and shall allow a
temporary shut-off of the house connection line in case of emergency.
Stop-cocks shall be of the resilient seated gate valve type with integrated or adopted restraint push-on
outlets for connection to GI pipes and female threads for pipe connection, and shall be suitable and
approved for above ground installation and for the use with potable water.
6.8.9.4 Galvanised Iron (GI) Pipes and Fittings (15/20/ 25 mm)
Galvanised pipes and fittings (in accordance with the appropriate EN standards or equivalent standards)
shall only be used as directed by the Engineer.
Galvanises iron pipes shall be manufactured according to DIN 2441 with threaded sockets in accordance
with DIN 2441, ISO 65 or BS 1387, Heavy Series or similar with a spigot and a socket end.
The pipes shall be supplied threaded in accordance to DIN 2999 or BS 21, and shall have the screw
threads clean, well cut and square with the axis of the pipe and be free from excessive burrs.
The end of each socket shall be chamfered internally.
The galvanisation shall be by hot-dip process according to DIN 1706 and shall satisfy the copper sulphate
test procedure according to DIN 50952.
All pieces shall be straight, cleanly finished, free from cracks, surface flaw lamination and other defects
and shall have a reasonably smooth surface. The overall pipe length, with one socket fitted, is to be 6 m
plus or minus 150 mm
6.9

40/50 MM REVENUE FLOW METERS AND BULK METERS

6.9.1 General Applications
Water meters supplied and installation under this Contract must be of first quality and shall be designed
to withstand the stated pressures and temperatures.
All water meters shall belong to a class which can withstand the stated maximum pressure, they will
attain in service including any surge pressure.
Flanged joints of all water meters shall be provided with required numbers of bolts, nuts, washers and
gaskets, which conform to ISO 7005 and the faces of all flanges shall be machined to give a true angle
of 90° to the centre line of the pipe or fitting. For bulk meters, flanges shall be drilled according to DIN
2501 or equivalent. The signal converter shall be made of high density or glass reinforced plastic and
shall be waterproof to IP68. All electrodes shall be made from stainless steel. For all meters, the sensor
shall be waterproof to IP68 and suitable for operation in submerged conditions
Before being dispatched from the place of manufacture the ends of the water meters, shall be suitably
capped and covered to prevent any accumulation of dirt or damage.
Where the coating of water meters is damaged during delivery, the surface shall be cleaned and dried and
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the Contractor shall paint the damaged area with a minimum of three coats of paint and to the full
thickness and specification as the original coating.
Water meter shall be internationally proven brands like Itron, Kent, Zenner or equivalent and superior.
The equivalent vendor/brand should have monetary turnover. The credentials for the particular/proposed
model/make/item that of the said brands indicating the satisfactory performance shall be submitted for
the Engineer’s approval. The manufacturer must be registered to ISO9001-2008 and ISO 14001:2004
accredited.
Bulk meterss shall not require calibration prior to installation and shall be capable of measuring flow with
equal accuracy in either direction. A test certificate shall be provided for each bulk meter.
6.9.2 Reference to standards
In general, the relevant ISO or EN standards shall be applied. Reference to any other national standard or
publication in these Specifications is intended to indicate general configuration, type and quality only.
Water meters must refer to ISO 4064. Certificates from the relevant authority shall be submitted along
with the offer to the above effect.
Goods meeting other internationally accepted standards may be furnished, provided that overall quality
will be at least equal to that required by the standards specified.
6.9.3 Shop testing and inspection
Revenue water meters 40/50 mm
If required by the Engineer, the inspection of water meters will take place on the manufacturer's premises
according to ISO 4064/3. The Contractor shall provide the testing equipment, the needed material, the
checking devices and necessary trained personnel.
Inspection of external appearance, shape, dimensions and weight shall be carried out on sample water
meters, appurtenances and accessories. This includes inspection of external appearance, shape and
dimensions for each type of water meter according to ISO 4064. All water meters, appurtenances and
accessories shall be sound and free from surface defects.
Accuracy tests shall be performed on test water meters selected at random out of batches, grouped in
different types of water meters, as follows:


5% of the total quantity of each diameter and type

Each successfully tested batch will be identified by a mark. Results of all such tests shall be submitted to
the Engineer on a previously approved certificate or form certified by the manufacturer or by a recognized
agency. For details on accuracy performance please refer to 6.9.9 “Characteristic flows”.
Pieces of which the deviations from standard dimensions or accuracy exceed the tolerances shall be
rejected.
Volumetric Flow meters
Some volumetric meters are to be replaced or installed (or re-installed) by the Contractors in the DEMO
packages (Kalopool, Kusunti, Baneshwor) as shown in the drawings and per the instruction of the
Engineers.
These meters shall comply with ISO 4064/3 Class B specification. They shall be of horizontal type with
completely water proof encased gear train, magnetic transmission and registration, shielded against
tampering or any external magnetic field
Bulk (Electromagnetic) Flow meters
Al new flow meters to be installed in DMAs (excluding DEMOs) shall be of electromagnetic type. The
meters shall comply with OIML R 49/MI-001, class 1 complying with European EN-14154 and ISO 4064
Class B specification. They shall be of horizontal type with completely water proof encased gear train,
magnetic transmission and registration, shielded against tampering or any external magnetic field.
6.9.4 Submittals for Vendor Approval
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The Contractor shall furnish to the Engineer the following:
 Pattern Test Results of water meters as per ISO 4064-1/3 which is tested/certified by an
international / national accredited test laboratory accredited to ISO:17025
6.9.5 Handling and storing
Care shall be taken during loading, transporting, and unloading to prevent damage to the materials or
coatings. Water meters that were examined and found to be defective shall not be accepted. Any damage
to the water meter shall be repaired as directed by the Engineer.
Special handling of water meters shall be in accordance with the manufacturer's instructions.
Particular care shall be taken during loading, unloading, handling and transportation to avoid distortion,
flattening, denting, scoring or any other damages to the water meters.
Any goods which, in the opinion of the Purchasers' representative are delivered damaged or are damaged
by the Contractor in the process of stockpiling at the delivery site shall be promptly removed from the
site. The Contractor shall receive no compensation for the damaged material or its removal until it is
either repaired to the satisfaction of the Engineer or completely replaced.
6.9.6 General Design and Construction
Meters shall be designed for use in climate ranging from 0°C to 45°C.
Meters shall have a modular design, consisting of an outlet case and separate measuring chamber. The
measuring chamber shall be removable and rapidly exchangeable without removing the body.
Registration shall be by direct straight reading in cubic meters with single pointers to show the smallest
measurements. The pointers shall move in clockwise direction.
Dials cover for dry type water meters shall provide an air-tight seal.
All revenue water meters shall be provided with a lid, which shall be recessed and shall overlap the
registration box to protect the lens.
All meters shall be provided with lead seals.
All parts in contact with the water shall have smooth surfaces, protected where necessary to prevent
incrustation.
Water meters shall be designed for a lifetime of 10 years under normal operating conditions.
Requirements
The water meters' bodies may be protective coated ductile or cast iron, but all internal mechanisms must
be composed of corrosion free materials; viz. usually stainless steel or composite plastics. Meter bodies
should preferably be epoxy powder coated for protection in all environments. All materials for internal
parts like thrust pads and stud spindles should be of high quality like stainless steel / tungsten carbide for
maximum life against wear.
An inline strainer is also recommended to protect the rotor and reduce the effect of turbulence. Water
meter body connections must be flanged with flanges to ISO 7005 Part 2 PN 16
The ends of water meters to accommodate flange adapters and couplings shall be faced and sized to the
tolerances recommended by the manufacturer of the coupling. The faces of flanges shall be machined to
give a true angle of 90° to the centre line of the meter. The flanged inlet and outlet shall have a common
axis
The required meters shall meet following requirements:







Meters shall be equipped with counter-mechanism flood and moister proof (IP 68), glass-coppercapsuled, counter-device turn able for 360°.
Range of temperature: up to 45 °C, overload for a short time up to 50 °C.
Working pressure shall be 16 bar with test pressure of 25 bar
Loss of head at Qn shall be in accordance with ISO 4064
All meters shall be equipped for AMR compatible
AMR device as integrated part of the water meter is possible.
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The transmitting device (ie. AMR Device) shall communicate with the data logger unit/handheld
unit without breaking the metrological seal.
Protection covers shall made of special plastic, covers must be suitable for use of future impulse
connection without later removal or replacement
All water meters must be supplied with corroded prove bolts, nuts and washers according and
one set of flanged gaskets of NBR, steel reinforced and approved for drinking water.

6.9.7 Technical requirements
Revenue water meters
Each meter shall have following minimum technical requirements:








horizontal counter-mechanism
glass-copper-capsule
counter-device horizontal turn able 360° for better read ability
housing shielded against tampering or any external magnetic field and magnetic
transmission and registration
Transmitting head shall allow the connection of optical electronic pulse unit without breaking
the meteorological seal. Contractor shall submit brochures/specifications of such electronic addons.
measuring unit shall be exchangeable for exchange without removing the body of the meter from
the line
Means of adjustment by a by-pass chamber and screw which adjusts the cross-section of the
chamber. The adjustment screw shall be operable from outside the meter Surfaces in contact with
water shall have smooth surfaces, protected where necessary to prevent incrustation.

Bulk (Electromagnetic) Flow meters
Meters shall have a modular design. It shall be possible to site the convertor / electronic eleements of the
device either directly onto the meter or in a remote location not less then 2 meters from the body of the
meter. It shall be possible to wall mount the convertor and such fixing shall not prejudice any water
tightness of the same convertor.
Convertor / Register: The output of the meter shall be digital LCD or equivalent and shall be water tight
to IP68. The readout shall be capable of supplying the following information:







Actual flow
Total Flow
Max Flow
Min Flow
Pipe Empty
Flow direction.

Registration shall be in cubic metres.
The flow meter primary shall incorporate an electrode (or electrodes) to detect when the pipe is not full.
The detector output shall control circuits within the converter to open circuit the analogue signal and
initiate an indication of the "pipe not full" condition.
Pressure: The working pressure (maximum admissible pressure) shall not be less than16 bar and shall
conform to the testing in accordance with ISO4064 or equivalent. The meter shall be tested at 25 bar with
no leakage. The supplier shall provide test results to prove that the meters perform to the accuracy
specified above.
Head loss: The loss of pressure through the meter must conform to ISO 4064 or equivalent.
Coatings: Materials shall be selected to have adequate mechanical, chemical and electrochemical
resistance against abrasion and corrosion. Where necessary metallic parts of the meters shall have
corrosion resistant coating applied suitable for a tropical humid environment. Materials shall be selected
to have adequate mechanical, chemical and electrochemical resistance against abrasion and corrosion.
Materials in contact with the water shall be non-toxic and shall not affect the quality of the water.
Power Supply: The meter shall be powered by internal or external battery using low voltage of 24V or
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less. The meter shall be completely autonomous and shall require no external power supply connected to
the mains. The meter shall be capable of operating for a minimum of 5 years using one battery pack
without re-charge. Where a battery pack is external to the meter the bidder shall ensure that the power
supply is waterproof to IP68 and can operate in water. For external battery packs the bidder shall propose
anti-theft measures (ways of securing the batteries). Batteries must be capable of operating in severe
conditions between -20 ºC to +30 ºC.
6.9.8 Markings
Each meter shall be marked on the casing or display with the following information:








At least one arrow cast onto the body indicating direction of flow
Nominal size
Nominal flow rate (Qn) preferably on counter housing
Model identification
Year of manufacture
Serial number
Manufacturer's name

6.9.9 Characteristic flows
The meters shall comply with OIML R 49/MI-001, class 1 complying with European EN-14154 and ISO
4064 specification.
Registration of flow velocities up to 10 m/sec shall be possible.
General performance and accuracy shall be as indicated below. The range of measured flow rates is
subdivided into three reaches, the limits being defined by the following flow rates:
Qmin = minimum flow rate for reliable registration ± 5%
Q1 = limiting flow rate for increased accuracy of registration
Qn = nominal flow rate for continuous or intermittent function of the water meter ± 2%
Qmax = maximum flow rate at which the meter may function for limited time without damage
Minimum Performance Specifications (Revenue Flow Meters)
Meter Size

Mm

40

50

80

Minimum Flow Qmin error: +/- 5%

m3/h

≤.0.45

≤1.20

Nominal Flow Qn: error: +/- 2%

m3/h

≤.0.3
5
15

15

40

Maximum Flow Qmax: error: +/- 2%

m3/h

30

30

80

Minimum Performance Specifications (Bulk Flow Meters)
Meter Size

Mm

100

150

200

250

Minimum Flow Qmin error: +/- 5%

m3/h

1.8

4.5

7.5

12

Nominal Flow Qn: error: +/- 2%

m3/h

60

150

250

400

Maximum Flow Qmax: error: +/- 2%

m3/h

120

300

500

800
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Minimum Performance Specifications (Bulk Flow Meters)
Meter Size

Mm

300

400

500

Minimum Flow Qmin error: +/- 5%

m3/h

18

30

45

Nominal Flow Qn: error: +/- 2%

m3/h

600

1000

1500

Maximum Flow Qmax: error: +/- 2%

m3/h

1200

2000

3000

The tenderers shall include with their tenders a technical data sheet with information regarding the above
performance.
6.9.10 Accuracies
Accuracy shall be as indicated below




From Qmin to Qt: the error shall not exceed ± 5%
From Qt to Qmax: the error shall not exceed ± 2%
At Qn : the error shall not exceed ± 2%

The Supplier shall include with his Tender the information in a format set out in the Technical Data
Sheets regarding the above performance.
6.9.11 Packing
Each meter shall be mounted on a pallet secured against movement, with protection against damages;
especially the housing of the counter shall be covered. In case there is sufficient space, more than one
piece can be mounted.
6.9.12 Warranty
Warranty starts from the day of delivery and written acceptance by the client and shall be minimum 2
year after issuance of completion certificate. This includes:




Meter performance,
Materials, and
Function.

6.10 FIRE HYDRANT
6.10.1 Traffic Fire Hydrant
The traffic fire hydrant shall be dry-barrel fire hydrant complying either with:



EN 1074-1 and EN 1074-6.
AWWA C502 and AWWA C550.

Main valve seat opening shall be at least 115 mm. The nozzle section shall consist of two (2) x 2 ½" hose
nozzles and one (1) x 2 ½" pumper nozzle, all of bronze alloy material. Thread types shall be as approved
by the Engineer.
Hydrants shall have non-corrosive drain valves.
Hose and pumper caps shall be cast iron chained to the hydrant.
Hydrants shall be so designed, that in the event of accident, or breaking of the hydrant above or near
grade level, the main valve will remain closed.
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Operating threads shall be sealed from water at all times, when the valve is either in the open or closed
position. The operating nut shall be made of bronze.
The hydrant shall be connected to the water supply system including an isolating valve and be fitted with
an inlet flange in accordance with EN 1092-2. All fire hydrants shall be rated at PN 16 and flanges drilled
to BS EN 1092-2(ISO 2531) Fire hydrant body shall be made of ductile iron SG 400-15 as per BS 2789
Internal and external coating shall be epoxy as per EN 1074-1 or AWWA standards. External colour shall
be fire red. Marking shall be as per section 6.1 of AWWA-C 502 or EN 1074-6.
6.10.2 Underground fire hydrant
The underground fire hydrant shall of PN 16 class complying BS 750:1984 Type 2 (Screwed-down type
with 2 ½" outlet, thread type as approved by the Engineer) and Inlet flange universally drilled to BS EN
1092-2 PN 10/16 and to BS Table D/E. the hydraulic test shall comply to 1.1 x PN 16 for seat and 1.5 x
PN 16 for body. Hydrant spindles shall be of stainless steel. Spindle nuts and body seating shall be of
gunmetal or high tensile brass. Valve seats shall be of the resilient type
The hydrant shall use for water to a maximum temperature of 700C. The fire hydrant shall comply with
following material specification
ND, mm

15

20

25

Nominal Flow rate Q3 m³/h

2.5

4.0

6.3

Maximum flow rate Q4
m³/h

3.125

5.0

7.875

Minimum flow rate Q1
liter/h

15.625

25.000

39.375

Measuring range R=Q3/Q1

160

160

160

Marking shall be as per section 9.0 of BS 750:1984
6.11 PRESSURE REDUCING VALVES
6.11.1 General
Pressure reducing valves shall be hydraulically operated pilot controlled diaphragm valve of a similar
design to the flow control valve. The valve shall include a solenoid to intercept the pressure reducing
control to close open the main valve. The valve shall limit the downstream pressure to the specified value
regardless of the flow. The valve shall be controlled by a differential pilot valve sensing the downstream
pressure.




Main valves shall generally conform to EN 1074-4 and EN 1074-5.
The valves shall be designed to PN 16 with flanges to PN 16, conforming to BS EN 1092.
Additionally pressure reducing valves shall comply with ISO 5781 or EN 1567

The main valve shall consist:






A center guided, diaphragm actuated globe valve.
The body shall have a replaceable, raised, stainless seat ring.
The valves shall have an unobstructed flow path, with no stem guides, bearings, or supporting
rib
The actuator assembly shall be double-chambered with an inherent separating partition between
the lower surface of the diaphragm and the main valve.
The entire actuator assembly (seal disk to top cover) shall be removable from the valve as an
integral unit.
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The valve-shaft and pressure spring shall be stainless steel and shall be centre-guided by a bearing
in the separating partition.

The stem will be guided at the top by a replaceable guide bearing in the valve bonnet, and at the bottom,
by an Aluminum-Bronze centering device, connected to the seal disc and moving freely inside the seat.
No bottom guide bearing is permitted.
The synthetic rubber diaphragm will be fully supported, top and bottom, by rigid discs and will be
connected to the stem in a way which enables fast and easy replacement on site.
No external packing gland and piston activation is permitted. The valve will be equipped with a position
indicating rod.
The pilot system shall contain a differential pilot designed to close when the controlling pressure exceeds
the adjustable spring setting. The pilot control is normally held open by the force of the compression on
the spring above the diaphragm and it closes when the pressure acting on the underside of the diaphragm
exceeds the spring setting. The pilot control system shall contain a fixed orifice. No variable orifices shall
be permitted.
The orifice plate flange assembly shall be of non ferrous material.
Small diameter non ferrous pipework, valves, strainers shall be provided to allow operation of the system.
All ferrous items shall be protected by an epoxy coating with a minimum 300 microns thickness. The
minimum valve diameter shall be DN 100 unless otherwise specified in the drawings.
The pilot valve, controlling operation of the main valve, shall be easily accessible and so arranged to
allow for its removal from the main valve, while the main valve is under pressure. The pilot valve shall
be easily adjustable without removal of the springs, weights or use of special tools. The control piping
on the valves shall have strainers to prevent plugging of control mechanisms. A valve position indicator
shall be included
6.11.2 Particular Requirements
Control head, maximum and minimum inlet head, diameter, maximum and average flow conditions shall
be as per the drawings.
The connections to other pipework shall be with flanges drilled to BS EN 1092-2 to PN 16.
6.11.3 Tests
Each pressure reducing valve shall be tested at the manufacturer's works as follows: Body strength: closed
end test, valve open, test pressure 1.5 times working pressure
Valve element strength: open end test, valve closed, test pressure applied to inlet end of 1.5 times working
pressure
Leak tightness: open and test, valve closed, test pressure of the working pressure applied to inlet end, no
visible leakage permitted.
Test certificates shall be supplied with every valve.
6.12 FLAP VALVES
Flap valves shall be circular door double hung.
The valve shall be suitable for mounting on a wall or flanged pipework thimble. Valves for flange fixing
shall be suitable for PN16 flanges drilled to BS EN 1092-2 (ISO 2531).
6.12.1 Materials:







Frame
Door
Sealing faces
Hinge links
Hinge brackets Hinge Pins
-
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All ferrous metal parts shall be painted with epoxy paint 250 microns thick.
6.12.2 Tests
Flap valves shall be tested with a head of 5 m for free operation in opening and closing and for leak
tightness. A certificate shall be provided with each valve.
6.13 IN-LINE BASKET STRAINER
This specification covers strainers to block or strain objects greater than 3/16" diameter, designed to
prevent objects such as stones and pebbles from entering and causing physical damage to the PRV
(Pressure Reducing Valves) or electromagnetic bulk meters. The following features apply:








The strainer should be designed for minimum weight and pressure loss
The screen shall be made of perforated stainless steel and shaped to give maximum rigidity
against flow steam forces
An access cover plate shall be provided.
The effective straining area shall be at least double that of the inlet.
Housing and cover shall be cast iron or ductile iron. Raised letters indicating flow direction will
be clearly visible.
Casing bolts, nuts, screws and washers shall be stainless steel & flanges shall be PN16 drilled to
BS EN 1092-2
Head loss at maximum flows shall not exceed 3.0 psi.

6.14 PRESSURE GAUGES
Pressure gauges shall be oil-filled and of brass and black moulded phenol plastic construction with acrylic
plastic or toughened glass windows. Dials shall be at least 75mm diameter.
Internal gauge components shall be stainless steel or other corrosion resistant material with an accuracy
of at least +1 percent of full scale. Gauges shall wherever possible operate about their mid-scale position.
No aluminium shall be used in the construction of gauges. Scales shall be calibrated in meters head for
water. Gauges shall be fitted with ball valve isolation valves and shall be equipped with a combined
isolating valve and air release vent.
6.15 TRANSDUCERS (SENSORS) AND LOGGERS
Materials & construction (hardware)
Pressure transducers or sensors shall be installed at several locations, called pressure test points, in the
project area. The sensors shall have a normal pressure range of 0-20 bar, IP 68, and should be compatible
with the data loggers to be supplied under this contract. It shall have 0.25% accuracy. Necessary cables
and connections from the transducers to data loggers shall be provided.
Flow transducers or sensors shall be installed at all bulk meter locations. These shall be of the reed switch
type or equivalent, and rated IP68. It shall be compatible with the supplied Woltman bulk meters and data
loggers supplied under this contract. Output shall be volume in litters or m3. Equipment shall include
all cables and connections to the data loggers.
Data loggers shall be supplied under this contract to record pressure and flow, at source reservoirs,
primary mains and the distribution system. Specifications for the data loggers are as follows:


Multiple channel input for pressure and flow, compatible with supplied transducers: Loggers
shall be single units able to record at least one flow and one pressure channel simultaneously
(two channel units) and shall be equipped with at least one internal pressure sensor and one digital
input.



Robust and waterproof to IP68. Casings shall be water tight to IP68. Casing may be constructed
of high density plastic or metal to ensure a design life of no less than 5 years.



Programmable and downloadable using standard manual cable connections with a computer
(netbook or equivalent). There should be at least a USB connection. Download cables and
software shall be supplied to allow the correct and efficient communication between a computer
with Microsoft Windows) and the loggers. Download cables shall be connected directly with a
USB port and without any additional converter. The software shall be capable of data analysis as
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described herein.


In addition to direct transmission, the loggers shall be able to transmit data toselected computers
using GSM communications. External antenna, complete with all necessary cables and
connections shall be provided.



All hardware and software shall be compatible with computers running on a Windows 7 system.



Each logger shall have a real time clock which can be synchronized with the computer used for
data download.

Perforamnce requirements


Recording interval: Programmable from 1 second to 24 hours. In terms of sampling rates, it shall
be possible to program the start and stop times of the Loggers with a recording interval of between
1 second and 24 hours individually for both flow and pressure measurement



The loggers shall be able to receive a digital pulse from a reed switch or similar sensor at the rate
of no less than 10 pulses per second. The loggers shall be capable of determining flow direction
depending on the provision of the meter



Data Storage: minimum 35,000 discrete readings and be supplied with an appropriate sized
memory. Capable of either cyclic recording or non-cyclic recording.



Power Supply: Internal battery (lithium) with equivalent life of at least 5 years under normal
operating conditions and at an ambient temperature of 25°C and average logging frequency



Operating Temperature: 0-50 degree Celsius



The Logger units shall been supplied with internal pressure sensors with a range of at least 0 –
10 bar.

Software
Software shall be provided to allow all programming and downloading of data loggers, including, but not
limited to:













Start and Stop Times
Cyclic/Non-cyclic Logging
Location and Installation Information
Channel Selection/Use
Logging Interval/Schedule
Data Download
Data Analysis, including but not limited to the following.
Time series plots of all channels
Maximum and minimum value determination
Average value determination
Average flow rate calculations between flow volume recording intervals
Alarms for low battery, and exceed acne of flow norms for specific times

All data should be exportable to Microsoft Excel. Software shall include security for all programming
functions (i.e., programming shall be restricted to authorized personnel). Lifetime licenses shall be
provided to allow use of the data logger software.
All necessary communication software and hardware interfaces to allow transmission of data to seven (7)
computers stations in different locations shall be provided by the Contractor.
Marking
All transducers and loggers shall be marked in an indelible manner with the following:





Manufacturer's Name
KUKL/PID
Mode Type
Serial Number (Continuity from earlier… AEngineer)
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Supplier Contact details
Production period (date or code) e.g. 0714

The supplier shall furnish all goods and supplies and conduct performance testing as specified herein.
Manuals & training of KUKL operators
For each model of loggers the supplier shall furnish 3 (three) hard copies and 1 (one) soft copy (PDF
format) of complete operation and maintenance manuals.
Training shall be provided in the installation and maintenance of the transducers and data loggers, and in
the use of the software for programming and data downloading.
Warranty:
Loggers shall be designed for a lifetime of at least 5 years under normal operating conditions.
The Supplier shall provide 1 (one) year warranty on the loggers against material defects, workmanship
and design defects. In case of loss of accuracy, power or any defect with the logger, including defects in
connections and download systems, the Supplier shall replace the defective logger with a new one within
15 (Fifteen) days of instruction from the Purchaser against the above stated warranty condition
Connection
Each logger shall be furnished with a flexible pressure hose connector of either push fit, hydraulic clutch
or BSP 1/2 in thread type with Quick-release coupling on logger-end. A pressure hose of no less than 1m
linear length shall be supplied with necessary fittings to connect directly to the logger. The free ends shall
be fitted with the connectors and all necessary adapters to result in a male BSP 1/2 in threaded coupling.
As each data logger has a digital channel, 1 piece of digital cable (military connector or equivalent
conform to IP68 at one-end and base wires on the other end) to be supplied with each data logger to
connect the cable to various different pulse units and pulse outputs. Each digital cable should have a
length at least 1.8 meter (no spare cables need to be supplied) and 20% female quick release fittings
should be supplied.
Digital inputs from reed switches or other shall be connected using waterproof multi-pin electrical
connectors. A push fit cover shall be provided for the connector when not in use.

7. MECHANICAL Works Specification
7.1 General Specification
This section of the Specification covers the supply, design, manufacture, inspection and testing, packing,
delivery to Site, storage, installation, acceptance testing, O&M, finishing, painting and setting to work
and repairs during the Contract Period of the mechanical and electrical plant and equipment included in
this Contract.
Prior to, or together with, the submission of Design Documentation for a particular activity or part of the
Works the Contractor shall submit to the Employer for his acceptance a list of his proposed suppliers and
sources of materials, technical specifications, certified dimensional drawings, weights and loadings and
power requirements for all principal items of equipment required for the execution of the activity or part
of the Works. Samples shall also be submitted for acceptance at the request of the Employer.
The materials subsequently supplied shall conform with the material specifications and quality of any
samples which have been approved by the Employer.
Names of additional suppliers and sources may be submitted by the Contractor during the execution of
the Contract, but no source of supply shall be changed without the Employer's acceptance.
The plant is required to be complete in all respects as specified herein and shall include all items of plant,
machinery, fittings, equipment, etc. necessary whether such items are specifically referred to in the
Contract or not.
Plant and Materials shall be suitable for operation in climate conditions at the site as stated in earlier
chapter. Plant mounted outside shall be suitable for a temperature range of 5ºC below the minimum, to
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5ºC above the maximum temperatures recorded in the area. Plant shall be designed to operate correctly
in periods of high wind speed. The maximum wind speed to be used for design purposes shall not be less
35m/s
The Contractor shall co-ordinate the activities of all his sub-contractors and ensure that all subcontractors
for any mechanical and electrical works are provided with sufficient drawings, diagrams and schedules
to ensure co-ordination before orders are placed by them for their equipment and plant.
The Contractor shall provide a sufficient number of experienced mechanical and electrical engineers as
mechanical and electrical coordinating engineers to monitor and co-ordinate all aspects of the mechanical
and electrical works and equipment.
The Contractor shall give all facilities to the Employer for inspection and testing, during manufacture
and installation of mechanical and electrical plant and equipment. The Contractor shall also carry out all
obligations and requirements, in relation to the inspection and testing of mechanical and electrical plant
and equipment at all stages, during manufacture and installation and after completion of the installation
of the Works.
7.1.1 Regulations, Standards, Materials and Workmanship
All works carried out and all equipment and materials provided, and all parts to be manufactured and the
workmanship executed under this Contract shall comply with the latest editions of American or ISO
Standards and shall have ISO 9001 quality certificates unless required otherwise by the Employer.
All materials shall comply with the appropriate ASTM Standards, International Organization for
Standardization (ISO), common International Standards (such as KS, ANSI, BS and DIN), the
recommendations of the International Electro-technical Commission or other standards specified herein.
For major items of Plant, the Contractor shall provide detailed references from other users of identical or
very similar plant to prove that they have been in regular use and operated without any major defects for
a period of at least five years.
All materials and workmanship shall be to the satisfaction of the Employer. Particular attention shall be
paid to a neat orderly well-arranged installation carried out in a methodical competent manner.
All trade work shall be carried out by tradesmen fully competent and qualified in their respective trades,
and the entire installation shall be performed in a neat workmanlike manner. Tradesmen may be required
to demonstrate their proficiency to the satisfaction of the Employer.
The whole of the equipment supplied shall be of the best modern design and of high class durable finish
and suitable for installation in a modern complex which will be subjected to excessively heavy usage.
The Contractor shall be responsible for ensuring that the components of each system are initially
compatible and integrated to form fully efficient systems complying with the drawings and Specification.
The philosophy of the design shall be simplicity and reliability such that the equipment will give long
trouble-free service with low maintenance costs. Particular attention shall be paid to ease of access to
facilitate inspection, cleaning, maintenance and repair.
All equipment supplied shall be designed to meet the needs for satisfactory operation under all variations
of operating loads, pressures and temperatures including variation in the ambient temperature.
Components incorporated in the Plant shall be selected to minimize maintenance costs. As a minimum
requirement, items of Plant shall incorporate those features normally associated with the Plant as detailed
in specifications and literature, unless specifically excluded.
It shall be the responsibility of the Contractor to ensure that the electrical equipment is completely
satisfactory for use with the mechanical equipment offered.
The Employer shall have the right to request the Contractor to justify his selection of equipment. Where
it is shown that material or plant are of a standard lower than that necessary to comply with the
Specification, the Contractor shall modify or replace the equipment concerned at no extra cost.
The choice of materials and finishes shall take into account the atmospheric conditions at theSite.
Outdoor equipment shall be weatherproof and designed to prevent the collection of water at any point.
KUKL/DNI - 7B

SECTION 5: WORKS REQUIREMENTS
Metal-to-metal joints will not be permitted and all external bolts or screws shall be provided with blind
tapped holes where a through hole would permit the ingress of moisture.
Mechanisms shall be constructed of materials, which will not jam due to rust, corrosion, brine or dust.
Bearings of exposed operating shafts shall be designed to prevent moisture seeping along the shaft into
the interior of equipment.
Equipment and instruments shall not be located in positions where they are vulnerable to falling objects
or water drips. Weather shields shall be provided where necessary to protect equipment and instruments.
All materials and components shall be of good quality, new and unused, suitable for the purpose specified,
and to the acceptance of the Employer. Equipment shall be of the most recent or current design and
specification, and shall incorporate all recent improvements in design and materials unless provided for
otherwise in the Contract. No second-hand materials whatsoever will be acceptable. The Contractor may
be required to produce certified invoices.
All materials shall be marked with the standards number to which they have been manufactured. If
marking is impracticable then the relevant delivery notes shall include the appropriate standards number.
In the case of Standard Specifications and Codes of Practice, the latest edition, which is current at the
time of tendering, shall be used.
All set, fixing and screws, studs and the like used through the whole of the electrical installations shall
be brass or sherardized or other material resistant to corrosion.
All component parts of the Works shall, unless otherwise specified, comply with the provisions of this
part or be subject to the acceptance of the Employer.
The names of the manufacturers of the materials and equipment proposed for incorporation in the Works
together with performance, capacities, certified test reports and other significant information pertaining
to the same, shall be furnished when requested for consideration by the Employer, who shall have power
to reject any parts which in his opinion are unsatisfactory or not in compliance with the Specification.
Such parts shall be replaced by the Contractor at no extra cost.
All materials incorporated in the Works shall be the most suitable for the duty concerned and shall be
new and of first class commercial quality, free from imperfections and selected for long life and minimum
maintenance. All components of the Works shall be manufactured from materials specifically chosen for
their resistance to corrosion.
All submerged moving parts of the plant, or the pins and spindles, etc., of the submerged moving parts
or the faces etc., in contact with them shall be of corrosion resistant metals. All parts in direct contact
with various chemicals, shall be completely resistant to corrosion, or abrasion by these chemicals, and
shall also maintain their properties without ageing due to the passage of time, exposure to light or any
other cause.
Where "stainless steel" is specified or used it shall have resistance to atmospheric corrosion not less than
that provided by ASTM A743 CA15. Particular attention shall be paid to the prevention of seizure by
fretting where two corrosion resistant metals are in contact, by the selection of materials of suitable
relative hardness and surface finish and the application of lubricants. Where bronze is specified or used
it shall be zinc free.
Particular attention shall be paid to the prevention of corrosion due to the close proximity of dissimilar
metals. Where it is necessary to use dissimilar metals in contact, they shall be selected so that the
bimetallic corrosion is as low as possible.
Equipment shall be installed with high quality workmanship at the required places and levels that are
shown on the Drawings made by the Contractor and approved by the Employer. Any digression from the
Drawings shall not be acceptable unless otherwise specified by the Employer. All plant shall be to the
right line, level and location for satisfactory operation and shall allow easy access for making the
necessary connections between equipment.
Workmanship and general finish shall be of first class commercial quality in accordance with best
workshop practice.
All similar items of plant and their component parts shall be completely interchangeable. Spare parts
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shall be manufactured from the same materials as the originals and shall fit all similar items of plant.
Machining fits on renewable parts shall be accurate and to specified tolerance so that replacements made
to manufacturer's drawings may be readily installed.
Unless otherwise described in the Contract the use, installation, application or fixing of materials and
components shall be in accordance with all applicable recommendations of the manufacturer. Where
appropriate, the Contractor shall make use of any technical advisory services offered by manufacturers.
7.1.2 Design Life
All materials and equipment shall be designed for long life with a minimum of maintenance and the
Contractor may be called upon to demonstrate this for any component either by the service record of
similar equipment elsewhere or by records of extensive type tests.
Routine maintenance and repair shall, as far as possible, not require the services of highly skilled
personnel.
Except for consumable items such as gland pickings, carbon brushes etc. which normally require
replacement more frequently, no part subject to wear shall have a life from new to replacement or repair
of less than three years of continuous normal operation and, where major dismantling is required to
replace a part, such life shall be not less than 15 years.
7.1.3 Potentially Explosive Atmospheres
The Contractor shall include for and carry out an assessment for the possibility of the existence of
potentially explosive atmospheres and determine whether zonal classification should be applied, in
accordance with IEC or NFPA, for flammable gases and vapors; and with IEC for combustible dusts.
Electrical Plant in classified areas, and its installation, shall be in accordance with the relevant sections
of IEC.
All non-electrical Plant installed in Hazardous Areas shall be designed to be non-sparking and anti-static.
7.1.4 Erection and Installation
The Contractor shall provide the services of a skilled and competent full time mechanical and electrical
engineer (or engineers) who is fully conversant in the installation of the various specialist types of
equipment and control systems, and supervisor (or supervisors) to take charge and supervise the erection,
installation, testing and commissioning of the plant and equipment included in the contract. He (or they)
shall also stand by after the commencement of working until the reliability run has been satisfactorily
completed. The Employer shall approve the appointment of all supervising engineers and shall have the
authority to withdraw his acceptance at any time.
The Contractor shall ensure that no installation or erection work shall commence until full and
unconditionally approved working drawings, signed and stamped by the Employer, are available at the
Site.
The Contractor shall also instruct and supervise maintenance staff in the operation and routine
maintenance of the equipment installed under this Contract, in accordance with the requirements set out
in the various clauses of this Specification.
The Contractor shall co-ordinate erection programs with associated civil engineering and building work.
The Contractor shall ensure that any items of plant which are required to be built in to the civil works
shall be delivered to site as required prior to the delivery of the main plant.
The Contractor shall provide all tools, equipment, transportation, fuel and power required during
installation.
Any special erecting tackle required shall be provided by the Contractor and be left on site after
completion of the Contract.
The Contractor shall provide adequate protection for the plant from the time it is delivered to site until
Temporary Acceptance. In particular, the Contractor shall provide and fix adequate sheeting, etc. to
prevent the ingress of dust and dirt both during erection and whilst the building finishes are carried out
after erection.
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The Contractor shall repair, make good or replace as new any damaged item to the satisfaction of the
Employer.
The Plant shall be erected in a neat and workmanlike manner on the foundations and at the locations and
elevations shown on the Contractor’s drawings and other engineering documents submitted by the
Contractor in accordance with this Specification. Unless otherwise directed by the Employer, the
Contractor shall adhere strictly to the aforesaid drawings and no departures therefrom will be permitted.
All power and instrument cables and all service pipework between items of plant and walls of structures
or services ducts or trenches shall be mounted on and neatly and securely fastened to cable trays or similar
types of support which are independently mounted off the floor or adjacent structure.
All plant shall be correctly aligned, leveled and adjusted for satisfactory operation and shall be installed
so that the proper and necessary connections can be made readily between the various units and pipework
and equipment installed under the Contract.
Before commencing any erection work, the Employer shall check the dimensions of structures where the
various items of the plant are to be installed, and shall bring any deviations from the required positions,
lines or dimensions to the notice of the Contractor and the Contractor shall make the necessary
corrections. The cost of such corrections shall be borne by the Contractor.
The Contractor shall align all equipment and holding down bolts and shall inform the Employer before
proceeding with grouting-in the items concerned. The Contractor shall ensure that all equipment is
securely held and remains in correct alignment before, during and after grouting-in.
The Contractor shall properly bed in cement grout each item of plant or its supporting base resting on
foundations, and shall grout-in where required holding down bolts placed in the holes prepared in the
foundations. The materials and workmanship used in grouting shall be such as will result in a solid
anchoring of foundation bolts and complete filling of the gaps between the Plant or its base and the
foundation, without shrinkage or cracking.
The acceptance by the Employer of the Contractor's proposals for rigging and hoisting any items of the
Plant into final position shall not relieve the Contractor from his responsibility for damage to completed
structures, parts or members thereof or other installed equipment. He shall at his own cost make good,
repair or replace any damaged or injured items, whether structural, mechanical, electrical, architectural,
or of any other description, promptly and effectively to the satisfaction of the Employer.
No Plant or other loads shall be moved across the floors of structures without first covering the floors
with timber of sufficient size so that applied loads will be transferred to floor beams and girders of
concrete. If it is required to reduce bending stresses and deflection,the beams and girders shall be
provided with temporary supports. Any movement of Plant and other loads over the floor structures shall
be subjected to the prior acceptance of the Employer.
Where the Contract is to be carried out on an existing site which is to remain operational during the
Contract, the Contractor shall co-operate fully with the Operational Staff and may be required to modify
his working methods and program if so justified by Operational requirements arising at the time. The
Contractor shall provide method statements to detail how each task of work will be undertaken and the
affect it will have on the operation of the Works.
7.1.5 Design and Standardization
The works in the Contract shall be designed to facilitate inspection, cleaning and repairs for use where
continuity of operation is the first consideration. All equipment supplied shall be designed to ensure
satisfactory operation under working conditions. All plant containing rotating parts shall be capable of
operating at speeds up to the maximum duty specified without vibration or excessive noise.
All nuts, bolts and studs shall be threaded in accordance with the relevant Standards forIsometric series
threads and fitted with 3 mm thick washers beneath both bolt and nut.
Corresponding parts throughout the Works shall be made to gauge and shall be interchangeable wherever
possible. The Contractor may be required by the Employer to prove interchangeability by actual
interchanging of the various parts.
All work shall be constructed using metric dimensions. Drawings, components, dimensions and
KUKL/DNI - 7B

SECTION 5: WORKS REQUIREMENTS
calibrations shall be in metric measure and the units adopted shall be generally in accordance with the
International System of Units.
7.1.6 Packing, Marking and Delivery to Site
Upon the successful completion of the prescribed tests at the manufacturer's premises in accordance with
other related articles of this Specification, and prior to dispatch from the place of manufacture, all plant
shall be thoroughly protected against corrosion and incidental damage, including the effects of vermin,
strong sun light, rain, frost, high temperaturesand humid atmosphere.
All items of Plant intended to be painted shall receive the necessary treatment and all unpainted parts
liable to corrosion (with the exception of electrical equipment) shall be thoroughly coated with a high
melting-point grease or other approved protective substance, which is easily removable during or after
erection.
In addition, all electrical equipment shall be suitably protected against corrosion and incidental damage
to the satisfaction of the Employer. Temporary leads shall be fitted to electrical equipment to enable anticondensation heaters to be energized when the Plant is in store, and such heat shall be applied when
climatic conditions so require.
All Plant shall be packed to withstand land and sea transportation, rough handling in transit, and packages
shall be suitable for exposure to the atmosphere and storage in the open including possible delays on
exposed quaysides. The Contractor shall be held responsible for the Plant being packed so that it reaches
its destination intact and undamaged. Packages containing dangerous or breakable goods shall be packed
and marked in accordance with any statutory rules and orders applicable locally, abroad and at sea.
Each item of Plant shall be fitted with a temporary label identifying its function and identity, e.g. Pump
No. 1, ammeter, etc. Temporary labels shall use the English language. Permanent labels, pre-drilled for
fixing but without engraving, shall be supplied loose. These labels shall be engraved and fitted during
installation, using translations provided by the Employer.
Items of Plant or components of Plant, which may require replacement or servicing, shall be clearly and
permanently marked with the original manufacturer's name, serial number and basic information as to
rating, etc.
The Contractor shall prepare a delivery program showing the periods of manufacturing, inspection,
testing and transport of all equipment and materials and shall submit this for the acceptance of the
Employer in accordance with the work program.
The Contractor shall keep the Employer fully informed of the state of deliveries of the Plant, and shall
submit copies of all shipping documents to the Employer by the fastest possible means. All shipping
documents shall be accompanied by copies of test certificates.
The Contractor shall be responsible for the delivery of the equipment and materials to theSite including
its off loading, handling and safekeeping.
The Contractor shall examine the equipment and materials to the extent possible at the port, highway or
railway terminal, and more thoroughly whilst taking delivery at the Site.
Should the Contractor discover that any item of equipment and materials has been damaged or impaired
in transit, he shall forthwith direct the attention of the Employer thereto, who will inspect and give
instructions for its replacement. Any equipment and materials condemned by the Employer shall be
immediately removed and replaced by the Contractor who shall also be obliged to negotiate all claims
and litigations with the insurers of the plant under the General Contract.
7.1.7 Storage of Materials and Equipment
All items shall be adequately protected from damage and deterioration at all times, including the period
of storage and erection at the Site. During and following erection of the equipment at the site the
Contractor shall be wholly responsible for its care and maintenance as well as for its operation until the
acceptance tests, commissioning and O&M have been satisfactorily carried out and the equipment has
been formally taken over.
During storage and erection at the Site the equipment shall be kept clean and free from dirt and debris
and water shall not be allowed to remain in any pockets of the equipment. All items of mechanical and
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electrical equipment which are unloaded in the storage areas shall be stored clear of the ground on suitable
timbers to the acceptance of the Employer.
All machinery, particularly the electrical equipment, shall at all times be protected in closed storage areas,
as required, approved by the Employer so that it is not subject to damage by heat, humidity, rainwater,
moisture, dust, etc., from any source. Storage areas shall be provided by the Contractor.
In the case of transferring the equipment in containers, storage of the equipment on smooth concrete
platforms at the Site shall be permitted after acceptance of the quality of the containers by the Employer.
7.1.8 Drawings
On the inside of the hinged front of each control panel or distribution switchboard shall be fixed a print
of the complete wiring connection diagram and all related external electrical apparatus. The print shall
be permanently protected by non-flammable transparent material.
In addition, a framed diagrammatic layout of the plant, with points requiring routine maintenance
indicated in a precise and legible form, shall be provided in all plant rooms to the Employer's acceptance.
7. 1.9 Laying Out of Work
The Contractor will be responsible for laying out his work and shall obtain all necessary information as
may be required to carry out the work and such information shall be obtained sufficiently in advance to
avoid any possibility of delay to the Works as a whole.
The Contractor shall inform himself fully of the details of all work being carried out by the various trades
on Site, particularly where such trades may interfere one with the other, or where co-ordination is
necessary.
No claims for extra costs will be met arising from omissions, oversights, or neglect in this regard.
The Contractor shall check with each supplier that all plant is suitable for the particular application and
will meet the specified design conditions. Where items of associated electrical equipment are provided
from different suppliers, (i.e. electrical motors, motor starters, cabling etc), it is the Contractor's
responsibility to ensure that these are compatible.
Failure to enumerate, in detail, individual items of equipment which are implied, throughout this
Specification will not absolve the Contractor from his liability to supply and install such items, and the
cost of supplying or installing such items will be deemed to be included in the Contractor's price.
The Contractor shall ensure that when plant is being maneuvered into position, the weight shall be spread
so that the load at any point does not exceed the load capacity of the floor or foundation. All plant shall
be secured or restrained from moving in the event of an earthquake.
The Contractor shall arrange to supply, in advance of the delivery of the equipment, all necessary
foundation bolts, templates, nuts, plates, sleeves, anchorages, etc. as required, and as may be directed by
the Employer.
Additionally, he shall ensure that all equipment can be installed through the opening provided, or that
suitable openings are left, as may be required or directed.
The Contractor shall include for all builder's work required in connection with the various installations.
It is the Contractor's responsibility to ensure that all holes and chases, etc. are in the required position,
and that any additional duct, holes and chases necessary for the execution of the installation in in-situ
concrete walls, floors, slabs, etc. are included in the early stages of construction as appropriate.
Where it is required to fix equipment or accessories to a concrete or masonry structure approved fixings
such as expansion bolts of the "Rawlbolt" type must be used. Wooden plugs inserted into the concrete or
masonry will not be acceptable as a base for fixings. Toggle bolts may be used as fixings on hollow
masonry units. Studs driven into the structure by percussion means may be acceptable provided the
acceptance of the Employer is obtained prior to fixing.
Fixings to steelwork structures involving welding, in general will not be acceptable.
The Contractor shall submit to the Employer for acceptance his proposals for fixings prior to the
installation.
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7.1.10 Plant Access and Maintainability
The Plant shall be designed and installed for ease of maintenance and to allow access or removal without
disturbing adjacent Plant, pipework, etc. The Contractor shall ensure that all working areas have adequate
access, lifting arrangements, lighting, heating and ventilation. All Plant, materials housings, etc., that
may be manually handled during the course of normal operations or maintenance shall be provided with
lifting arrangements according to the following:
Above 10 kg - Provision of two man lifting arrangement
Above 20 kg - Provision of suitably rated lifting arrangement
Above 500 kg - Provision of lifting beam with manual chain block
Above 1 ton - Provision of Monorail Hoist or Overhead Crane
All lifting equipment (beams, gantries, davits, blocks, etc.) shall be rated for each location for the
maximum load to be lifted plus 25% rounded up to the next standard commercially available rated lifting
block. This assessed load shall be designated the Safe Working Load (SWL) which shall be indelibly
stamped on all equipment relative to the particular location. Blocks with rated SWL greater than the rated
SWL for the davit, beam etc. cannot be used at such locations. Test loads shall be 125% of the rated
SWL.
Lifting arrangements and Plant shall be load tested on site after installation and if necessary, further tests
shall be carried out so that the effective date of the latest certified test at any location is not more than 3
months prior to the date of issue of the taking over Certificate. Load test certificates shall be supplied for
all lifting Plant.
7.1. 11 Painting and Protective Coatings
All items of structural steel work, mechanical or electrical plant, valves, and pipework, supplied in this
Contract shall be supplied having a metal protection system corresponding to one of the specifications
tabulated at the end of this Clause.
7.1.12 Paint
All paints shall be obtained only from suppliers approved by the Employer. Unless otherwise agreed by
the Employer, all paints forming part of any one painting system shall be obtained from the same source.
Paints shall be supplied in sealed containers of not more than 5 liters capacity, and shall be used in strict
rotation.
All pigment and fillers used in manufacture of paints shall comply with the appropriate ISO Standards.
Painting specifications for specific items are covered in the special specification clauses.
7.1.13 Painting General
Preparation, application and conditions of work shall be in accordance with appropriate painting
techniquesandrelevantstandardsandspecifications.
7.1.14 Preparation of Surfaces to Receive Paint
Before paint is applied to any surface, the appropriate surface preparation, as described in the Contract,
shall be carried out in accordance with the following and shall comply with the relevant standards and
specifications.
1) Bare Metal Surfaces
a. Blast Cleaning
Blast cleaning shall be carried out in accordance with the correct techniques and relevant standards unless
stated elsewhere, using fine chilled iron grit or shot as necessary.
The abrasive used for blasting shall be free from contamination and any recovered materials shall be
cleaned to the satisfaction of the Employer. The maximum amplitude, (peak to trough), of the blast
cleaned surface shall not exceed the requirements specified for the individual coating systems.
Surfaces shall be protected within four hours of having been blast cleaned.
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b. Pickling
Steel shall be pickled by a suitable method in accordance with relevant standards and specifications. The
first priming coat of paint shall be applied as soon as the steel has dried and is still warm.
c. Flame Cleaning
The flame clean surface shall be cleaned of all loosened material. The first priming coat shall be applied
while the steel is still warm. The sequence of operation for flame cleaning steel work shall be planned
and controlled to avoid the risk of distortion and buckling.
d. Mechanical Cleaning
Mechanical cleaning shall be carried out by power driven tools such as abrasive grinding discs, chipping
hammers or needle guns, followed by steel wire brushing and dusting to remove all loosened material.
Excessive burnishing of the metal through prolonged application of rotary wire brushes shall be avoided.
Surfaces shall be protected within four hours of having been mechanically cleaned.
Note: Methods of surface protection utilizing (b), (c) or(d)willonlybepermittedwiththe permission of the
Employer.
2) Welds and Weld Affected Areas
Unless otherwise described in the Specification, welds and surfaces which have been affected by welding
shall be prepared for painting by the same process as described in Clause 7.1.18.
3) Painted Surfaces
Painted surfaces shall be cleaned of all dust immediately prior to the application of further paint. Any
loose paint and rust shall be removed. Areas contaminated by oil and grease shall be cleaned with oil and
grease solvents. Where required by the Employer, the whole surface shall then be cleaned by washing
down with a solution of an approved liquid detergent, followed by rinsing with clean fresh water and
allowed to dry thoroughly before paint is applied. Old painted surfaces shall be abraded to provide a key
for subsequent coats.
7.1.15 Galvanizing and Metal Coatings
Surface preparation for the application of metal coatings shall be in accordance with the following
Standards:ASTM A 123/A 123M and ASTM A 653/A 653M, Hot Dipped Galvanized Coatings
ASTM A 1059/A 1059M, Sherardized Coatings
AWS C2.23M/C2.23, Sprayed Metal Coatings
Sprayed metal coatings which are subsequently to be painted shall have a nominal thickness of 100
microns.
All materials and fabricated parts to be galvanized shall be of the full dimensions shown or specified with
all welding, punching, cutting, screw tapping, removal of burrs, etc. completed before the galvanizing
process commences.
All galvanizing shall be done by the hot-dip process with spelter of which not less than 98% shall be pure
zinc. The zinc coating shall be uniform, clean, smooth and as free from spangle as possible. The zinc
coating shall weigh not less than 400 g/m2 of area covered and be not less than 0.6 mm in thickness.
No parts likely to come in subsequent contact with oil shall be galvanized. Bolts shall be completely
galvanized but the threads of all nuts shall be left uncoated.
All galvanized parts shall be protected from damage to the zinc during the periods of transit, storage and
erection. Damaged areas of the coating shall be cleaned back to bright metalleaving feathered edges of
the surrounding galvanized coating and touched up with a zinc-dust paint or other flake metallic
compound.
Sampling and testing shall be carried out in accordance with ASTM A 123/A 123M, ASTM A653/A
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653M, or AWS C2.23M/C2.23 whichever is appropriate. All metal sprayed steel work shall be protected
within four hours of spraying with one coat of approved etching primer. Where a metal coating is required
only on part of an assembled section, it shall be applied before the rest of the section receives its first
priming coat.
7.1.16 Storage of Paint
The paint shall be stored in sealed containers in a lock-up store where it is not exposed to extreme
temperatures. The temperature of the store shall be kept between 4°C and 27°C; any special storage
conditions recommended by the manufacturer shall also be observed. Paint which has not been used
within the "shelf life" period specified on the containers or within 12 months of the date of manufacture,
whichever is the lesser shall be replaced. Paint from painters kettles shall be returned to the store at the
end of each working period where it shall be kept in a sealed container. This is not permissible for any
two pack paints such as Epoxy type. Before it is re-issued for use it shall be thoroughly mixed and no
fresh paint or thinners shall be added.
7.1.17 Application of Paint
Preparation, application and conditions of work shall be in accordance with an appropriate painting
technique and with relevant standards and specifications.
All primers, undercoats and finishes shall be applied by brush or airless spray, except where otherwise
specified.
Consecutive coats shall be in distinct but appropriate shades. All paint shall be supplied from the store to
the painters, ready for application, and addition of thinners or any other material shall be prohibited. Any
instructions given by the paint manufacturer shall be strictly followed.
All painting shall be carried out by the painters under supervision. Paint shall be applied to the dry surface
which has been prepared in accordance with Clause 7.1.14. Paint shall not be supplied under the
following conditions:
When the ambient temperatures falls below 4 °C or relative humidity rises above 90%.
During rain, fog or mist.
When condensation has occurred or is likely to occur on the steel.
Two-pack paints of epoxy resin type shall not be applied when the temperature falls below5 °C or as
required by the paint manufacturers, nor shall it be applied when the temperature is likely to fall below
the specified minimum during the curing period. Unless otherwise agreed by the Employer, each coat of
paint shall be applied by the method described in the Specification to produce a continuous film of
uniform and even thickness.
As soon as the first priming coat has dried, an extra stripe coat of paint shall be applied by brush, to the
edges, corners, crevices, bolt heads, rivet heads and welds, using paint of similar composition to the
priming coat but of a contrasting shade. Successive coats shall have different shades for identification
and each coat shall be thoroughly dry before the application of a further coat.
The dry paint film thickness shall be measured by Elcometer or other instruments approved by the
Employer. In order to obtain the dry film thickness specified, the Contractor shall ensure that the coverage
rate given by the paint manufacturer will enable this thickness to be obtained. Wet film thickness gauges
may be used for checking but shall not be used after the expiration of the "pot life" stipulated by the
manufacturer and the paint of limited "pot life" shall not be mixed with fresh paint or have thinners added
to them. Strength of adhesion shall be measured with an adhesion tester and this value shall not be less
than 10 kg/cm2.
Painted fabricated steelwork which is to be stored prior to erection shall be kept clear of the ground and
shall be laid out or stacked in an orderly manner that will ensure that no pools of water or dirt can
accumulate on the surface. Suitable packings shall be laid between the stacked materials. Where cover is
provided, it shall be ventilated.
7.1.18 Repairs to Damaged Surfaces
Areas of paint which have been damaged shall be cleaned to bare metal or metal coatings where this has
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been applied and the edges of the undamaged paint beveled with sand paper. Where a metal coating has
been damaged, the affected areas shall be rubbed down to remove excessive rust, cleaned and an
additional coat of an approved primer applied. The full specified painting system shall then be re-applied
and new paint shall overlap the existing paint by at least 50 mm all round the affected part.
7.1.19 Painting of Existing and Previously Painted Surfaces
In general, all surfaces shall be suitably prepared by cleaning, abrading and degreasing, etc. and may be
repainted with the finishing systems as detailed in this Specification. Decorative paints, such as gloss
finish or similar type finishes, may be applied to clean, dry and well prepared surfaces direct without
primer, etc.
Exposed surfaces should be primed and brought forward in the normal manner, that is,: prime where
necessary followed by undercoat and gloss finish as detailed in the Specification, but sound surfaces may
in general be recoated with the finishing paints only. Where two pack materials have been used and where
adhesion of the new paint may be difficult, the weakness in adhesion may be overcome with the use of
an etch primer. Care should be taken to avoid over application of this primer since this can create
additional problems.
7.1.20 Paint Specifications
The Contractor shall give full details of the preparation, type of materials, methods and sequences he
proposes to use to comply with the requirements for the protection of the equipment against corrosion.
In the case of materials he shall submit details of the basic raw materials source, volatile matter content,
nature of solvent, number of constituents including the percentage of epoxy resin, type of application,
coverage, time interval between coats, recommended number of coats, toxic properties, shelf life and
details of `patch' repairing.
For epoxy based paints, the total percentage of epoxy resin in the dry film shall not be less than 25 %.
No thinners shall be used unless approved by the paint manufacturer. To prevent loss of adhesion and
solvent entrapment the paint manufacturer's instructions shall be rigidly followed particularly with
respect to the minimum and maximum periods between coats and the permissible temperature and
humidity range for application.
Care shall be taken to maintain the full paint thickness at all corners and edges and special attention shall
be given to the application of protective coatings after welding. Primer and subsequent coats shall be in
different colors.
Power tool cleaning may only be carried out on metal surfaces which may be difficult to blast because of
their location or shape. These surfaces shall be 100 % disc cleaned to a surface finish equivalent to one
that has been sand or grit blasted. Where welds occur within these areas or where these areas cannot
accommodate a power disc an air hammer shall be used. Power tool cleaning will only be permitted after
review by the Employer.
The Contractor shall submit for review an overall color scheme for the exposed surfaces of all equipment.
All final coats shall be in the colors thus approved.
7.1.21 Protection During Transportation
All equipment shall receive adequate protection in the workshop or factory to ensure that metal is not
affected by corrosion during transportation, loading and off-loading, storage and site erection.
The Contractor shall supply full details of the extent to which blasting, metal spraying and painting will
be carried out in his supplier's workshops, on the site of the work prior to erection or in-situ after erection.
If it is decided to carry out the bulk of the painting on the site of the work, a properly equipped painting
shop shall be set up using a specialist organization, experienced and skilled in the preparation of surfaces
and the application of protective coating under the prevailing conditions.
7.1.22 Parts Built into Concrete
Cast iron or mild steel parts to be built into concrete at a depth greater than 75 mm shall be painted with
an approved metal primer to a DFT (dry film thickness) of 50 microns. Immediately before priming, it
shall be made perfectly free from dirt, scale, loose rust, paint, oil lime-wash or any other coating.
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7.1.23 Inspection and Tests
The plant and equipment shall be inspected and reviewed at the various stages of the coating application
both at the Manufacturer's Works and at the site of the work. Samples may be taken from the paints as
delivered and submitted to such tests as are deemed necessary. The completed paint systems shall be
tested by instruments to ensure that the protection is of adequate thickness and is free from pinholes and
the direct measurement of adhesion shall be checked by the removal of a small section of the coating.
The Contractor shall supply all instruments and apparatus required for carrying out such tests required
by the Employer.
7.1.24 Corrosion Resistant Materials
No blast cleaning or painting shall be applied to corrosion resistant materials such as stainless steels, Niresist cast iron, bronze and other metals used for seals, bearings, lighting fittings etc.
7.1.25 Box and Tubular Sections
Box and tubular sections shall be permanently sealed. All such sections shall be thoroughly dried out
using hot dry air before final sealing and painting is carried out. After sealing all sections shall be tested
for air tightness.
7.1.26 Machined Surfaces
Machined surfaces such as gears shall be coated with a thick layer of grease.Other machined surfaces
such as shaft ends, deep plates and other bright parts shall be coated with two coats of an anti-rust solution
which can be removed easily when required. Permanently bolted, machined interfaces such as flanges
shall be coated with a thin coat of anti-rust compound before assembly.
7.1.27 Manufacturer's Standard Finishes
Where it is the usual practice of the manufacturer of items such as pumps, electric motors, switchgear,
control panels and similar equipment, to apply a high standard of protective paintwork in the shop before
dispatch this will normally be acceptable provided that such standard finishes are at least equal to the
surface finish specified.
Full details of such manufacturer's standard finishes shall be given to the Employer for his acceptance
prior to manufacture. Special care shall be taken to ensure standard finishes are suitable for the particular
conditions applicable to the individual items of plant.
7.1.28 Switchboards
Prior to painting, switchboards made of sheet steel shall be cleaned from dirt and rust by chemical means
and shall be pacified against oxidation. They shall then be phosphated by dipping in a ferric phosphate
bath and all surfaces shall be electrostatically painted by epoxy-polyurethane powder paint. The exteriors
of such panels shall be a color specified by the Employer to give a minimum reflection value of 42 %.
Instruments shall be finished dull black and control handles, push buttons and similar fittings shall be
chromium plated or otherwise in a form and type to be approved by the Employer.
7.1.29 Paint Systems
The following paint systems shall be used for the items of plant listed.
The coatings shall be in accordance with ISO 12944 or equivalent standard approved by theEmployer,
and systems shall be designed to give a maintenance free period of at least ten years.
1) System P1
USES: Buried steelwork.
PREPARATION: Near-White Metal Blast Cleaning to SSPC - SP-10 Standard.
PAINTING: Painting shall be in accordance with ISO 12944
Apply two-pack epoxy primer containing anti-corrosive pigment single coat to 50 micron DFT.
Apply two coats of two-pack epoxy finishing coat to a total DFT of 250 microns.
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Total DFT = 300 microns.
2) System P2
USES:Steel work, Pipes, valves, fittings, etc. exposed to potable water.
PREPARATION: White Metal Blast Cleaning to SSPC - SP-5 Standard.
PAINTING: Painting shall be in accordance withISO 12944.
Apply two-pack epoxy primer containing anti-corrosive pigment, but not containingPb and Cr pigments,
single coat to 50 micron DFT.
Apply finishing coat having a Drinking Water Health Certificate
-

three coats of two-pack high solid epoxy to a total DFT of 300 microns, or

-

one coat of two-pack solvent free epoxy to a DFT of 350 - 400 microns.

-

Total DFT = 350 - 450 microns

3) System P3
USES: Wetted (high humidity) and submerged steelwork and inner and outer surfaces of pipes not
exposed to drinking water.
PREPARATION: White Metal Blast Cleaning to SSPC - SP-5 Standard.
PAINTING: Painting shall be in accordance withISO 12944.
Apply two-pack epoxy primer containing zinc rich anti-corrosive pigment, two coats to a total of 100
micron DFT.
Apply two or three coats of two-pack high build epoxy finishing coat to a total DFTof 250 - 300
microns.
Total DFT = 350 - 400 microns.
4) System P4
USES: Steelwork and pipes exposed to weather.
PREPARATION: Near-White Metal Blast Cleaning to SSPC - SP-10 Standard.
PAINTING: Painting shall be in accordance withISO 12944.
Apply two-pack epoxy primer containing anti-corrosive pigment, two coats to a total100 micron DFT.
Apply two or three finishing coats of two-pack epoxy to a total DFT of 100 - 150 microns.
Alternatively, where a special color is required, the finishing coat two-pack resin based epoxy
polyurethane (aliphatic based) to a DFT of 250 microns.
Total DFT = 200 - 350 microns.
5) System P5
USES: Steelwork exposed to weather and immersed in water from time to time, such as penstocks.
PREPARATION: Near-White Metal Blast Cleaning to SSPC - SP-10 Standard.
PAINTING: Painting shall be in accordance withISO 12944.
Apply two-pack epoxy primer containing anti-corrosive pigment, two coats to a total100 micron DFT.
Apply one coat epoxy undercoat to a 50 - 100 microns DFT.
Apply two coats of two-pack epoxy finishing coat to a total DFT of 100 microns.
Total DFT = 250 - 300 microns.
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6) System P6
USES: Internal plant and pipework, cranes and miscellaneous steelwork not exposed to weather.
PREPARATION: Commercial Blast Cleaning to SSPC - SP-6 Standard.
PAINTING: Painting shall be in accordance withISO 12944.
Apply alkyd based primer (long chain oil) with oxidized drying containing anti- corrosive pigment,
single coat to 40 micron DFT.
Apply two coats of alkyd based (medium chain oil) with oxidized drying finishing coat to a total DFT of
80 microns.
Total DFT = 120 microns.
7) System P7
USES: Buried pipes prior to application of wrapping.
PREPARATION: Near-White Metal Blast Cleaning to SSPC - SP-10 Standard.
PAINTING: Painting shall be in accordance withISO 12944.
Apply two-pack epoxy primer containing anti-corrosive pigment, single coat to 50 micron DFT.
Apply primer compound recommended and supplied by manufacturer of wrapping tape, in accordance
with the particular requirements of the manufacturer, immediately prior to the application of the tape.
Wrapping shall be in accordance with Clause7.1.30.
8) System P8
USES: Steelwork exposed to weather, which has been previously galvanized.
PREPARATION: Degrease, wash and apply one coat of etch primer.
PAINTING: Painting shall be in accordance withISO 12944.
Apply alkyd based primer (long chain oil) with oxidized drying containing anti- corrosive pigment, two
coats to a total 80 micron DFT.
Apply two coats of alkyd based (medium chain oil) with oxidized drying finishing coat to a total DFT of
80 microns.
Total DFT = 160 microns.
Note:

This system can be used for galvanized works exposed to weather for decorative purposes.

9) System P9
USES:Steelwork exposed to weather and subject to heavy wear and requiring frequent maintenance and
repairs.
PREPARATION: Near-White Metal Blast Cleaning to SSPC - SP-10 Standard.
PAINTING: Painting shall be in accordancewith ISO 12944.
Apply two-pack epoxy primer containing anti-corrosive pigment, two coats to a total100 microns DFT.
Apply two coats of two-pack epoxy finishing coat to a total DFT of 100 microns.
Total DFT = 200 microns.
7.1.30 Wrapping of Buried Pipework
All buried ductile iron and steel pipes and fittings shall be coated and wrapped with hot or cold applied
polyethylene in accordance with AWWA C209, AWWA C214 or equivalent standard.
7.1.31 Tools
The Contractor shall provide all special tools or sets of tools necessary for installing and dismantling
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plant and for the maintenance during the Warranty and O&M Period of the machinery and equipment.
Such special tools shall be defined as any tool which would not be included within a standard mechanics
tool kit. These tools shall be of an adequate number and quality for the training of the operating staff. A
list of all special tools proposed shall be included in the relevant schedules.
7.1.32 Spare Parts
The Contractor shall have submitted with his bid a priced list of spares, which he considers necessary for
the maintenance of the plant for 5 years in normal operation. When considering the proposed list he must
bear in mind the possible difficulty in obtaining equipment in Nepal.
All spare parts shall be new, unused and strictly interchangeable with the parts for which they are intended
to be replacements and shall be treated and packed for long term storage under the climatic conditions
prevailing at the Site. Each spare part shall be clearly marked or labeled on the outside of its packing. For
each case or other container, a general description of the contents shall be shown on the outside and a
detailed list enclosed. All cases, containers and other packages shall be marked and numbered in an
approved manner for purposes of identification. All labels, descriptions and lists of contents shall be in
English.
All cases, containers or other packages are liable to be opened for such examination as the Employer may
require and packings shall be designed to facilitate opening and subsequent repacking.
The Contractor shall provide assurance that all spare parts shown in the schedules will be readily available
for a period of at least ten years after the end of the Guarantee Period.
7.1.33 Samples
If requested, the Contractor shall provide a sample properly labeled of all fittings, valves, insulation,
cocks, unions, switchgear, cables and other like accessories described in this Specification or as specified
by the Employer.
Such samples shall be submitted to the Employer for his acceptance at his offices or elsewhere as directed,
with all parts left loose so that they may be taken apart for internal inspection by hand without the
necessity of using spanners, screw drivers or wrenches.
7.1.34 Labels
Labels approved in design and shape by the Employer, shall be placed by theContractor at the required
points.
Identification labels or similar approved material engraved black on white unless otherwise agreed, with
not less than 5 mm letters showing the characteristics of the equipment they are associated with. They
shall be fixed on or adjacent to all equipment, valves, control switches and distribution gear, by means
of at least two brass screws.
The labels shall bear the identification shown on the drawings, such as indication, designation function
and, where necessary, phase voltage, current, pressure and temperature. Plastic adhesive strip labels will
not be permitted.
7.1.35 Noise, Vibration and Seismic Forces
1) General
The Contractor shall provide a quiet installation. All items of plant and equipment shown on the drawings
shall be carefully chosen with a view to minimizing sound levels.
Noise levels outside plant rooms shall not exceed 65 dBA when measured 3 meters from the external
wall. Noise levels within plant rooms and buildings shall not exceed 80 dBA when measured 1 meter
from the equipment.(Bio-gas Generator in 7meters) The Contractor shall take all necessary measures to
meet these limits, including where necessary the provision of acoustic panels or enclosures.
Control room noise levels shall not exceed 55dBA
Hazardous warning notices indicating that ear defenders are to be worn shall be installed at entrances to
enclosures where the sound pressure level exceeds 80dBA. The Contractor shall provide 3 sets of ear
defenders at any such location.
KUKL/DNI - 7B

SECTION 5: WORKS REQUIREMENTS
2) Anti-Vibration Mountings and Sound Absorption
The Contractor shall provide and fix all material for the prevention of transmission of noise and vibration
through the structure.
Where appropriate all fans, A/C package units compressors, and other motive plant shall be mounted on
resilient mountings in such a manner that the plant foundations are isolated from the floor or structure.
In addition, all rotating plant shall be statically and dynamically balanced.
Mechanical vibration shall be eliminated by the use of anti-vibration mountings and flexible connections
to ensure an isolation efficiency of 95 % from the building structure.
Machinery vibration shall not exceed the limits defined in the relevant section of ISO .
7.1.36 Protection and Care of Conduits, Ductwork and Pipework, etc.
Before dispatch from the works equipment shall be thoroughly cleaned and packed to provide protection
against damage, deterioration, corrosion and ingress of dirt and be suitable for prolonged storage in a
humid atmosphere.
All apparatus shall be stored in a waterproof housing and be examined and cleaned before installation.
All open pipe ends and duct ends whether installed or in store, shall be fitted with plastic caps or suitable
protective covering.
Every precaution must be taken by the Contractor to prevent damage or the entry of foreign matter into
the plant by other trades.
No claim can be met for damage to plant, pipework ductwork or any item of electrical equipment due to
the Contractor neglecting these precautions, and all damaged items shall be replaced with new items by
the Contractor without any additional payment.
7.1.37 Dust, Insect and Vermin Proofing
All equipment which is affected by ingress of dust shall be effectively dust proofed.
All equipment shall be vermin proofed where no protection is afforded in its normal manufactured form,
to ensure that no mechanical breakdown shall occur due to interference or damage by vermin. All
materials used in construction or for connections shall be resistant to attack by insects, micro-biological
life or other local fauna and such materials shall be to the acceptance of the Employer.
7.1.38 Welding
Welded parts consisting of steel to ASTM A36 or similar steel shall comply with requirements not less
than AWS D1.1, AWS D18 or equivalent standard. Circumferential welds, etc. shall be fabricated and
tested in accordance with ASME VIII, and AWS D10.11/D10.11M or equivalent standards where
applicable. All joints shall have the plate edges accurately prepared to the appropriate profile for welding.
The parts shall then be assembled and accurately checked before welding proceeds. The welding and
fabricating procedure shall be such that residual stresses are a minimum and distortion avoided. Special
attention shall be given to ensure that distortion does not occur after machining to affect the alignment
and operation of the part concerned.
All welded parts shall be stress relieved prior to any machining being carried out.
Welding procedures shall be in accordance with AWS D1.1 and AWS D18.
Each unit shall be fabricated and welding completed before final machining or other fitting work is
carried out. All fillet welds shall be continuous.
Electrodes used shall be low hydrogen type and shall comply with requirements not less than in AWS
A5.1/A5.1M or equivalent standard for carbon steels, and AWS A5.4/A5.4M or equivalent standard for
stainless steel. Only stainless steel electrodes shall be used for welding stainless steel. Stainless steel to
be welded shall be suitably stabilized. Heated storage and ovens shall be provided for the electrodes. The
welded stainless steel surfaces shall be cleaned from remaining dirt by a suitable polishing material and
shall be polished as other polished stainless steel surfaces.
Only skilled, qualified and tested welders shall be employed. The welders shall be tested in accordance
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with ASME or other equivalent standard. Detailed records of welding shall be kept, showing the name
of each welder against each run in a weld and any welder found to be producing an unacceptable amount
of defects shall be removed until he has passed the test again.
Where valve bodies, sleeves, etc., are of welded construction all longitudinal butt welds in the shell plates
shall be completely radio-graphically tested.
For pipelines, site made circumferential butt welds shall have at least 10 percent ultrasonic tested and
shall include the junctions with the longitudinal joints. The remainder of these welds shall be dye
penetrant tested and visually inspected.
Ultrasonic testing shall be carried out in accordance with ASME and the Contractor shall propose a
standard of acceptance. Site welding shall not proceed more than three days in advance of testing and
acceptance.
All fillet welds shall be tested by ultrasonic, crack detention, or other approved means.
For all other items of equipment the Contractor shall allow for the cost of adequate radiograph
examination of the welds. The positions to be examined will be indicated by the Employer.
The "International Institute of Welding Collection of Reference Radiographs of Welds" shall be used as
a guide for the interpretation of radiographs and as a basis for comparison regarding the nature and extent
of weld defects. The minimum grade for acceptance shall be black.
Welded parts or castings which are subjected to appreciable stress when the plant is in operation shall
receive appropriate heat treatment where applicable before machining.
Before manufacturing starts, the Contractor shall give the Employer his detailed drawings of welding
preparations of all parts to be welded and subjected to high stress. No welding shall start before
acceptance of the Employer to the proposed details.
Fillet welds shall not have any oxidizing, remains, condensation and cracks. No deterioration shall be
seen at the connection points of domes and cylindrical parts due to the size and welding and a perfect
welded joint shall be assured.
When the ambient temperature at the welding site is below +5°C, no welding shall be carried out.
7.1.39 Castings
All cast iron shall be of standard grey close-grained quality to ASTM A48 Class 35B or better. Ductile
(Spheroidal Graphite) Iron shall be to ASTM A536 60-40-18 or better. The structure of the castings shall
be homogenous and free from non-metallic inclusions and other injurious defects. All surfaces of castings
which are not machined shall be smooth and shall be carefully fettled to remove all foundry irregularities.
Except for spheroidal cast iron, minor defects not exceeding 12.5 % of total metal thickness and which
will not ultimately affect the strength and serviceability of the casting may be repaired by approved
welding techniques. The Employer shall be notified of larger defects and no repair welding of such
defects shall be carried out without prior acceptance.
If the removal of metal for repair will reduce the stress resisting cross-section of the casting by more than
25 %, or to such an extent that the computed stress in the remaining metal exceeds the allowable stress
by more than 25 %, then that casting may be rejected.
If it is required by the Employer, one or more samples of manufactured parts shall be taken for testing.
No payment shall be made by Employer for these samples. All expenses for tests shall be the Contractor’s
responsibility.
Castings repaired by welding for major defects shall be stress relieved after such welding.
Non-destructive tests will be required for any casting containing defects whose extent cannototherwise
be judged, or to determine that repair welds have been properly made and allexpenses shall be borne by
the Contractor.
7.1.40 Forgings
All major stress-bearing forgings shall be made to a standard specification which shall be submitted to
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the Employer for acceptance before work is commenced. They shall be subject to internal examination
and non-destructive tests for the detection of flaws, and shall be heat treated for the relief of residual
stresses. The name of the maker and particulars of the heat treatment proposed for each such forging shall
be submitted to the Employer. The Employer may arrange for such forgings to be inspected at the place
of manufacture with a representative of the Contractor.
7.1.41 Fixings
Nuts, bolts, studs and washers used in the construction of items of plant and equipment shall conform to
the requirements of the appropriate International, German, British, or other approved standard and shall
be of the best quality bright steel, machined on the shank and under the head and nut.
All thread forms shall be to ASME and ISO, and bolts shall project beyond the nut (and any locking
device if fitted) by between two and three threads. Washers shall be used under all nuts and bolt heads.
Black bolts, nuts and washers shall be used for pipework and structural steel erection. Precision bolts,
nuts and washers shall be used for the assembly of machines and electrical Plant. Stainless steel shall be
used for those subjected to continuous or occasional immersion and those in corrosive atmospheres, and
for those which require removal or adjustment during maintenance or repair of the plant.
Bolts, nuts and washers (other than those of stainless steel), pipe hangers and small fixings generally,
shall be hot dipped galvanized to ASTM A 123/A 123M. Screw threads shall be undercut prior to
galvanizing to prevent stripping. All nuts, bolts, studs and washers used for the assembly of pipe flanges
or structural steelwork or fixings which will be used in damp or humid conditions shall also be
galvanized. Insulating washers and sleeves shall be fitted where necessary to safeguard against galvanic
corrosion.
Where screws, bolts, nuts or other similar fixings are used, the back face of the flange shall be smooth
and flat to allow all fixings to sit square to the flange. Where the back face of the flange in contact with
fixings is not flat or true over the full face of the fixing it shall be machined or spot faced. It shall be
possible to rotate all screws, bolts and nuts through 1800 without interference from adjacent parts.
Fitted bolts shall be a light driving fit in the reamed holes they occupy, shall have the screwed portion of
a diameter such that it will not be damaged in driving and shall be marked in a conspicuous position to
ensure correct assembly at Site.
Washers, locking devices and anti-vibration arrangements shall be provided where necessary and shall
be subject to the acceptance of the Employer.
Where bolts pass through structural members, taper washers shall be fitted where necessary to ensure
that no bending stress is caused in the bolt.
Where there is a risk of corrosion, bolts and studs shall be designed so that the maximum stress in the
bolt and nut does not exceed half the yield stress of the material under all conditions.
The Contractor shall provide all necessary nuts, bolts, studs and washers and all the other specified
fixings, line and levelling nuts and spacers and bearing plates and frames for setting of equipment as
necessary and all the necessary works for transferring the equipment loads to the ground uniformly.
All nuts, bolts, studs, screws, washers, seals etc. together with all adjoining flanges or dismantling joints
connecting to pumps or valves etc. shall be supplied loose by the pump or valve manufacturer for welding
to the adjacent pipework.
All nuts, bolts, screws and washers used for the fixing or adjustment of the plant shall be manufactured
from brass or stainless steel according to their location.
All bolts, nuts and screws which are submerged or partially submerged in water shall be made of nickelbearing stainless steel having a corrosion resistance not less than that of 18% chromium 8% nickel
composition.
7.1.42 Fixing of Machinery
Except in special cases, e.g. where Plant is mounted on anti-vibration mounts or where special
arrangements need to be made to ensure water tightness, items of Plant shall be securely fixed and aligned
on a common baseplate or frame.
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This baseplate or frame shall be leveled, aligned and secured before grouting in.
7.1.43 Guarding
Machinery shall be effectively guarded to prevent injury to persons, and meet current Nepal and
International safety regulations.
Guarding shall be provided to prevent access to live electrical apparatus or moving parts of machinery.
Adequate guards shall be supplied and installed throughout the installation to cover drive mechanisms.
All rotating and reciprocating parts, drive belts, etc. shall be securely shrouded to the satisfaction of the
Employer to ensure the complete safety for both maintenance and operating personnel. However, whilst
all such guards shall be of adequate and substantial construction they shall also be readily removable for
gaining access to the plant without the need for first removing or displacing any major item of plant.
Large guards shall be equipped with small removable panels for the inspection and checking of enclosed
components.
Guards to parts of machinery which require regular inspection or maintenance shall be constructed of
galvanized steel mesh or other corrosion resistant material which enables the parts to be examined and
shall be attached in such a way as to permit easy removal and replacement. Guards shall be attached by
means of set bolts or studs in tapped holes. Self tapping screws shall not be used.
Where hinged access covers or doors are provided in covers or guards, they shall be interlocked with the
electricity supply so as to prevent the operation of the machinery except when covers are in position and
fixed.
Warning notices labeled 'Danger - This plant may start automatically', shall be fitted to Plant.
7.1.44 Bearings
1) General
The Contractor shall select the most appropriate type of bearing for the plant being supplied.
Equipment with vertical shafts shall have thrust and guide bearings. All bearings shall bedesigned to
exclude the ingress of water except where the bearings are water lubricated.
Sealed for life units are acceptable subject to a minimum design life of 100,000 hours operation at
maximum loading. Plant which may be subject to vibration whilst stationery shall be provided with
bearings designed to withstand damage from such a cause.
Bearings below water shall be of the journal type, of ferrobestos gunmetal or equal sleeve and stainless
steel journals.
Guide bearings above water level shall have phosphor bronze or synthetic lubrication impregnated bushes
and carbon or stainless steel journals respectively. Synthetic bearings shall only be used when bearing
condition can readily be inspected.
Plain type bearings shall be self-lubricating by either grease, forced oil or impregnation.
2) Ball and Roller Bearings
Ball and roller bearings shall be rated for a minimum plant life of 10 years, with due consideration being
given to the number of starts and periods of operating under conditions of maximum dynamic axial and
radial loading. The size of bearing shall be not less than that calculated for a minimum L10 basic rating
life in accordance with ISO and ASTM taking into account all considerations of reliability, materials of
manufacture and operating conditions.
All bearings shall be generously rated and sized to ensure satisfactory and stable running without
vibration under all conditions of operation for a minimum life of 100,000 hours running. They shall be
efficiently lubricated and adequately protected from ingress of moisture, dust and sand and the particular
climatic conditions prevalent at the site. All bearing shall be to ISO standard SI unit dimensions where
practicable.
All ball or roller bearings, including those supplied as "sealed for life" shall be arranged for grease gun
lubrication and a suitable high pressure grease gun shall be supplied. Grease relief valves shall be
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provided on all bearing housings to prevent over greasing.
Adequate "Stauffer" screw top pressure grease lubricators or "Tat" grease nipples shall be provided for
all moving parts. The position of all greasing and oiling points shall be arranged so as to be readily
accessible for routine servicing. Where necessary to achieve this suitable access platforms shall be
provided.
The type of lubricant and intervals of lubrication, which shall be kept to a minimum (not less than nine
days), for each individual item of plant shall be entered on a working schedule, which shall form part of
the Operation and Maintenance instructions.
A list of recommended lubricants and their equivalents shall be entered in the Operation andMaintenance
instructions.
7.1.45 Flexible Shaft Couplings
Flexible shaft couplings where supplied, shall be generously rated to cover the full range of duty.
Couplings liable to impregnation by oil shall be of the all metal flexible type.
General service couplings shall be of the flexible multi-pin and bush type, having not less than six bushes
and each bush shall have an inner sleeve to allow rotation on the pin (bushes shall not be in direct contact
with the pin). All pins shall have shoulders to allow positive location and securing to the bosses.
Bosses shall be a tight fit on the shafts and secured with hand fitted keys.
Couplings shall be supplied in matching balanced sets and shall be machined, balanced and marked
before leaving manufacturers works.
All couplings shall be fully checked for alignment and all necessary equipment for checking alignment
shall be supplied by the Contractor.
Particular attention shall be paid to achieving accurate alignment of solidly bolted couplings and the
Contractor's proposed alignment procedure shall be to the acceptance of the Employer. In particular,
alignment procedures which involve rotating only one half coupling will not be accepted. The coupling
alignment procedure shall include a final check in the "bolted-up" condition for "cranking".
Where flexible couplings are used, the Contractor shall fully describe the arrangements proposed for
ensuring that the desired freedom of relative movement between the shafts is obtained, when transmitting
a torque corresponding to the continuous maximum rating.
Final alignment shall be checked by the Contractor in the presence of the Employer.
7.1.46 Gearboxes
Gearboxes shall have a life of 100,000 hours, be selected in accordance with AGMA recommendations
for horsepower calculation and service factor application and employ a standard reduction ratio.
Gearboxes which have to be angle mounted, shall have a rating; choice of bearings, seals and lubrication
system which is suitable for such mounting.
Dependence on splash lubrication alone is not acceptable but it may be used in conjunction with a forced
feed method to reach all bearings and gears.
Calibration of the oil dipstick and its position together with that of the sump drain plug will require special
consideration.
7.1.47 Allowance for Wastage
The Contractor shall supply as specified and to the satisfaction of the Employer reasonable excess
quantities to cover wastage of those materials which will normally be subject to waste during erection
and setting to work.
7.1.48 Lubrication
A complete schedule of recommended oils and other lubricants shall be furnished by the Contractor. The
number of different types of lubricants shall be kept to a minimum. The schedule and the name of the
KUKL/DNI - 7B

SECTION 5: WORKS REQUIREMENTS
supplier of the lubricants shall be submitted to the Employer for acceptance before incorporation in the
instruction manuals. In the case of grease lubricated roller type bearings for electric motors a lithium base
grease is preferred.
Where lubrication is effected by means of grease, preference shall be given to a pressure system which
does not require frequent adjustment or recharging. Frequent, for this purpose, means more than once
weekly and grease systems having shorter periods between greasing should be avoided. Where necessary
for accessibility, grease nipples shall be placed at the end of the extension piping and, when a number of
such points can be grouped conveniently, the nipples shall be brought to a battery plate mounted in a
convenient position. Button head type nipples shall be used for normal grease and all grease nipples shall
be of the same size and type for every part of the Plant. Arrangements shall be provided to prevent
bearings being overfilled with either grease or oil.
Where more than one special grease is required a grease gun for each special type shall be supplied and
permanently labeled.
Oil sumps shall be fitted with oil level indicators of the sight glass type, or where this is not practicable,
with dipsticks. The indicators shall show the level at all temperatures likely to be experienced in service.
The normal, maximum and minimum levels at 30°C shall be clearly visible in the sight glass as viewed
from the normal floor level.
All lubrication systems shall be designed so as not to present a fire hazard and particular care shall be
taken to prevent leakage of lubricants and to avoid leaking lubricants coming into contact with any
electrical equipment, heated surfaces or any other potential source of fire.
The Contractor shall supply flushing oil for each lubrication system when an item of plant is ready for
preliminary running and a sufficient quantity of the approved lubricants for setting to work and for the
commercial operation of the plant for two years after the Final Acceptance Certificate has been issued.
7.1.49 Operation and Maintenance Manual
The Operation & Maintenance manual shall include the following as a minimum:
Recommendation for consumable supplies e.g. packing, lubricants for the Plant.
Brief outline of the operation of the Plant including the sequence of events required for the operation of
each item of Plant. The information shall be in sufficient detail to allow uninstructed personnel to be
instructed in the operation of the Works.
Instructions on how to stop and start the Plant, noting any safety and operating sequence requirements.
Details of required preventive maintenance with recommended frequencies of action including the
testing, adjustment, and calibration of Plant following maintenance and during normal operation.
Details of each item of Plant including the name and address of the manufacturer and the local agent,
type and model, serial number, duty and rating, clearances and tolerances where applicable.
Detailed assembly drawings and instructions for undertaking dismantling, component replacement and
reassembly.
Fault finding charts and procedures.
Spare parts lists containing all necessary information for ordering parts.
Lists of packing seals and gasket materials.
List of special tools required for maintenance.
7.1.50 Pipework
1) General Requirements
The Contractor shall include for the supply, delivery and erection of all pipework and fittings within the
buildings, sumps and valve chambers and between all sections of the plant as defined and detailed in this
Specification and where indicated in the Employer’s Requirements, to form a complete and fully
functional installation.
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In arranging pipework systems, provision must be made for the convenient removal of Plant from the
pipework by the use of flange adapters, unions or conveniently placed bends. Flange adapters shall not
be used simply to accommodate misalignment in the fixing or building-in of pipework systems. Flange
adapters shall be anchored or tied to withstand maximum possible system pressure.
Where more than one item of Plant is served by a common pipework system, the pipework shall be
arranged so that when a single item of Plant has been removed the remaining items can be operated safely
without the need to provide any special fixings and supports for the pipework system.
Pipework shall be adequately supported and fastened so that strain is not placed on any pump casing or
other associated Plant due to the weight of fixing of the pipework.
Rodding and flushing points shall be provided on pipelines containing sludge or slurry to enable the
complete line to be cleaned.
The Contractor shall ensure that the design, fabrication and installation of the pipework shall allow for
the misalignment of fixed terminal points by 25mm in any direction.
Adequate provision shall be included to cater for settlement of rigid structures/pipework systems.
Joint pipes, puddle pipes, tees, elbows, flanges, reducers, crosses, etc. to be used in the plant of different
diameters, classes and structures shall be supplied, manufactured and erected in accordance with the
erection plans, technical specifications and directives of the Employer.
Puddle pipes to be used in water retaining structures shall be placed in the formwork of the walls and cast
in with the first stage concrete. Puddle pipes placed in box-outs and cast in with second stage concrete
shall not be allowed.
The collar size of puddle pipes, where they pass through water retaining structures or chamber walls shall
be the same diameter as the pipe flange and the collars shall be continuously welded to the pipes on both
sides of the collar.
Pipes, puddle pipes, elbows, big tee pieces, etc. used in the Works at different diameters, pressures and
structures shall be coated with epoxy against corrosion, and buried parts and parts in channels shall be
painted with epoxy in accordance with AWWA C213. Internal linings of pipes shall be as specified in
the particular requirements. Coating damage due to welding or during delivery or handling shall be made
good, both inside and outside, by using the same coating materials to the satisfaction of the Employer.
Coating repairs shall follow the procedure specified in Clause 7.1.18.
All pipework, valves and fittings shall be rated in excess of the maximum pressure they will attain in
service including any surge pressure.
The pipework installation shall be so arranged to offer ease of dismantling and removal of pumps or other
major items of equipment. Flange adapters shall be supplied and fitted in pipework runs, wherever
necessary, to permit the easy removal of valves and other equipment without the need to disturb any
adjacent valves or equipment which are fixed in place. A flange adapter shall be included in the suction
and delivery pipework of all pumps and adjacent to every valve for easy dismantling unless alternative
provisions (such as an adjacent flanged bend) are available.Provision shall be made for a flexible joint
arrangement adjacent to all structures.
The ends of pipes for use with flange adapters and couplings shall be faced, squared and sized to the
tolerances required by the manufacturer of the coupling.
All loose flanges shall be secured to fixed flanges by suitable tie-bolts.
All pipework shall be adequately supported with purpose made fixings. When passing through walls,
pipework shall incorporate a puddle flange or other suitable sealing device.
The final outlet connection of the pipework shall match the connecting point of any external rising main.
Flanged joints shall be made with 3 mm thick full face, fabric reinforced rubber gaskets, pierced to take
the bolts, and the face of all flanges shall be machined to give a true angle of90° to the center line of the
pipe or fittings.
The whole of the jointing work and materials necessary to fix and connect the pipes, including adequate
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and efficient pipe supports, shall be included in the Contract.
The hydraulic test pressure applied at the manufacturer's works shall be 2.0 times the design working
head, or 1.5 times the maximum working head or pipe rated pressure, whichever is the greater.
All pipework shall be adequately sized to limit the velocity to acceptable levels. Pump suction and
delivery pipe velocities shall not exceed 1.5 m/s and 3.0 m/s respectively.
The Contractor shall be responsible for ensuring that the internal surface of all pipework is thoroughly
clean before and during erection and before commissioning. Cleaning shall include removal of all dirt,
rust, scale and welding slag due to site welding. Before dispatch from the Contractor's works the ends of
the pipes, branch pipes, etc. shall be suitably capped and covered to prevent any accumulation of dirt or
damage. This protection shall not be removed until immediately prior to connecting adjacent pipes or
valves.
After completion of any fabrication, all pipes will be hydraulically tested.
If any alterations involving additional fabrication are made after dispatch, a further hydraulic test will be
required on the pipe or piping assembly concerned.
All testing of pressure pipelines related to pipelaying, welding, hydraulics and pressure shall be carried
out by the Contractor in accordance with ASTM.
The Contractor shall have the full responsibility for supplying all types of testing equipment for the tests
and also for supplying the water for hydraulic and pressure testing the pipelines.
All small bore pipes shall be blown through with compressed air before connection is made to instruments
and other equipment.
The Contractor shall note the necessity for providing flexibility in the pipework at joints in the main
structures to allow for differential settlement and thermal stresses which shall not be transferred to the
anchor blocks. Flexible joints, collars and cut pipes shall be allowed on all pipework where necessary to
allow for some margin of error in the building work. The pipework system shall be so designed to ensure
that anchorages at blank ends, bends, tees and valves may be kept to a minimum. The Contractor shall
indicate on his detailed drawings any thrust blocks that are required to anchor pipework supplied by him.
During installation, all pipes shall be hung on their respective supports and lined up so that their joint
faces are parallel before flanges are bolted together. In making joints, no springing of pipes into position
shall be allowed.
Small bore pipes and hoses shall be of non-flame propagating materials. They shall be arranged for easy
dismantling for cleaning where appropriate, and if screwed joints or joints formed by solvent welding are
proposed for any chemical line, a sufficient number of flanged or flexible joints shall be provided to
enable the pipework to be removed in sections without working from one end to the other of a particular
run. Tees and cocks shall also be provided at convenient points for the connection of a pressure water
supply to flush pipework through as required.
All pipes and hoses shall be labeled to enable individual lines to be identified throughout their run.
Identification markings consisting of single or multiple colored rings painted around the pipe or
proprietary self-adhesive colored pipe marking tapes shall conform with the recommendations of ASME
where appropriate. Wherever possible, racks or trays shall be fixed to duct walls or walls of tanks and
buildings and the pipes shall be fixed to these racks or trays with clips which can easily be removed
without dismantling adjacent pipes. The Contract includes for the supply and fixing of all such racks or
trays. Full details of the type of hoses, pipes, and racks or trays proposed, shall be supplied at the time of
tendering.
All necessary supports, saddles, slings, fixing bolts and foundation bolts shall be supplied to support the
pipework and its associated equipment in an approved manner. Valves, meters, strainers and other
devices mounted in the pipework shall be supported independently of the pipes to which they connect.
All brackets or other forms of supports, which can conveniently be so designed, shall be rigidly built up
of steel by riveting or welding in preference to the use of castings.
No point of passage of pipes through floors or walls shall be used as a point of support, except with the
acceptance of the Employer.
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After the collars and boxes or other fittings have been fixed in position, the floors, walls and roof structure
will be made good.
2) Ductile Iron Pipe
Ductile iron pipes and fittings shall comply with ASTM A377. In addition, pipes shall not exceed 6
meters in length. Flanged joints and fittings shall be provided above ground unless otherwise specified.
Buried pipe shall normally have flexible joints.
Pipe wall thickness shall be adequate for the maximum working pressure plus the maximum surge
pressure which may occur. Pipes shall be tested at 1½ times the maximum rated pressure.
Pipe ovality shall not exceed the values given in ASTM A377.
Cement mortar lining complying with AWWA C104/A21.4 “Cement–Mortar Lining for Ductile- Iron
Pipe and Fittings”, shall be applied internally to all pipes and fittings.
Externally DI pipes and fittings shall have a metallic zinc coating followed by a bitumen coating.
Additionally, all buried pipe shall be polythene tube wrapped, unless ground conditions require an
enhanced degree of protection.
Gaskets shall comply with AWWA C111/A21.11. Gaskets for flanged pipe joints shall be of the full face
type. The materials for flange pipe joints shall consist of rubber insertion rings3mm thick produced from
reinforced rubber compound, with nominal hardness in the range of 70-80 IRHD such as EPDM.
Bolting of flanged joints shall comply with the requirements of the relevant sections of ASTM and
ASME. No site welding or weld repairs of grey or ductile iron pipes will be accepted
3) Steel Pipework and Specials
Steel pipe shall comply with the appropriate standards listed below:
ASTM A 334/A 334M REV A
ASME BPVC Sec II A-2
Pipework shall generally be flanged although prefabricated welded specials shall be used, as appropriate.
Where necessary 'lobster back' type bend shall be fabricated with an adequate number of segments to
ensure a gentle radius. All bends shall be formed so that at any point along the bend, ovality will not
reduce the bore by more than 2.5 %.
Fabricated tees will be provided with adequate strengthening webs and stiffeners.
Bends, branches and fittings for use with steel pipe shall have a wall thickness not less than the straight
pipe thickness. Calculations for the design of all special fittings shall be submitted to the Employer before
manufacture commences.
Flanges on steel pipes shall be welded in accordance with ASME B16.5 Gaskets shall extend over the
full flange area.
Steel pipes which are to be welded shall have the ends prepared by the manufacturer to suit the type of
welded joint proposed. The pipe shall be free of external and internal coating for a distance of 100 mm
from each weld line.
Pipes shall be fitted in the factory with end caps or reinforcement adequate to prevent distortion during
transport, storage and handling.
Pipes shall be coated internally in accordance with Paint System P2 or P3 with a thickness of350 - 400
microns. Where pipework passes through concrete or is exposed to weather it shall be coated externally
in accordance with Paint System P1 or P3. Where pipe is laid underground it shall be wrapped in
accordance with Clause 7.1.30.
Steel pipework below 80 mm bore except that for conveying oil shall be galvanized in accordance with
Clause 7.1.15.
Welding of steel pipelines shall be as follows:
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General
Welding of circumferential joints in the pipeline shall comply with the requirements of 7.1.38 and as
additionally specified here.
Line-up clamps shall be designed to prevent tears, scars, or indentations of the pipe walls and keep
misalignment of pipes at a minimum.
All welding shall be carried out in accordance with specific procedures prepared by theContractor and
approved by the Employer.
Adequate precautions shall be taken to protect welding operations from wind, rain, blowing sand, etc.
Welder Qualifications:
All welders employed on the Works shall be fully qualified and shall have successfully passed all tests
required by relevant codes for type of work each individual welder does.
Welder qualification tests shall be carried out in the presence of the Employer or his authorized
representative in accordance with Clause 7.1.38.
The Contractor shall provide necessary labor, pipe welding materials, and equipment for performing
welder qualification tests on site.
The Contractor shall maintain a list of approved welders agreed upon with Employer and no other
employees shall perform welding operations on the permanent Works.
Procedure:
Swab pipe ends with a leather or canvas belt disc to remove dirt, loose mill scale, rust, oil, grease, and
other matter which may be injurious to the weld.
Cleaning of pipe ends shall be done by power wire brushing and/or grinding. Pipe ends damaged such
that they no longer meet joint specifications shall be re-beveled by a suitable machine.
Align pipe ends with line-up clamps such that the longitudinal weld seams of the adjacent pipe are
staggered at least 20 degrees.
Stringer bead on pipeline shall be applied by at least two welders welding in opposite quadrants.
The number of filler and finish beads shall be in accordance with approved and qualified procedures.
Completed weld shall have a substantially uniform cross-section around the entire circumference of the
pipe. At no point shall the crown surface be below the outside surface of the pipe nor be raised above the
parent metal by more than 1.5 mm.
No welding shall be done when the shade temperature is below 5°C and falling unless approved by the
Employer who may require preheating of the pipe.
All joints on which welding has started shall be completed before the end of each day's work. At night
or when work is not in progress, pipe ends of the pipeline shall be securely capped with a suitable cover
to prevent the entrance of dirt, small animals, water, and foreign matter into the pipeline.
Tie-ins shall be carefully aligned to limit residual and/or reaction stresses after completion of the weld.
Tie-ins shall be made within the temperature range of 10 to 30°C
Quality Control:
All production welds shall be subject to visual inspection by the Employer. Visual inspections may be
carried out at any stage of the welding of a joint.
Each weld shall be clearly marked adjacent to the weld indicating the identification of the welder. Steel
diestamping will not be permitted.
Non-destructive testing will be carried out during the course of the work as required by the Employer.
Field welds shall be examined ultrasonically or by dye penetrant testing in accordance with Clause 7.1.38.
The Contractor shall pay for the testing and he should include these costs and expenses during pricing of
the Bill of Quantities.
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The Employer retains the right to have cut out and removed one weld only from each welder at no cost.
Welds rejected by the Employer shall be cut out and replaced by Contractor. If the cut out weld is found
on test not to meet Specifications, the cost of the cutting out and rejoining shall be borne by the
Contractor. If the weld is found satisfactory, the cost shall be borne by the Employer.
Welds rejected by the Employer may, at his discretion, be repaired subject to the following:
-

Repairs to the filler weld which would penetrate the stringer bead will not be permitted.

- Arc burns shall not be repaired by welding, but shall be removed by grinding provided that no
reduction in wall thickness is made in excess of 12.5% of the nominal wall thickness.
The Contractor shall maintain records of all repairs of whatever nature to pipe and pipeline describing
and locating such repairs.
The welding together of pipes that have been cut shall be carried out with a single weld if it is practical
to pull the pipes into position, otherwise two welds shall be made by setting in a piece of pipe at least 2.0
m in length.
4) Stainless Steel Pipework
Stainless steel pipework is to be to ASTM A 192/A 192M to comply with to ASTM A312, butt welded,
flanged to ASME B16 with a minimum rating of PN10.
5) uPVC Pipework
Un-plasticized PVC (u-PVC) pipes shall comply with ISO 3127 and ISO 4422. Fittings shall comply
with ISO 2045 as appropriate.
Joints shall be either made with rubber sealing (O-ring) rings or shall be solvent welded as specified.
Solvent weld joints are not permitted for buried pipelines.
Ferrules, straps and other metal fittings shall be gunmetal.
6) Acrylonitrile-Butadiene-Styrene (ABS) Pipes and Fittings
ABS pressure pipes and fittings shall comply with the relevant provisions of ASTM D 1527 and ASTM
D 2235
7) Polyethylene Pipework (MDPE and HDPE)
Polyethylene (PE) pipework shall be of the medium or high density type and shall comply with the
requirements of ASTM D 2104, ASTM D 2737, ASTM D 3261 and ASTM F 645.
All joints in the PE pipework shall be either flanged using stub flanges with galvanized steel backing
rings or fusion welded. Where fusion welded joints are proposed the Contractor shall provide a
proprietary PE pipe fusion welding rig capable of preparing the pipe ends, heating the pipe ends prior to
bringing them together under pressure and removing the welding bead prior to installation. The fusion
welding rig shall be designed for the sizes of pipes to be joined and shall be complete with suitable clamps
for each size of pipe to be joined.
The Contractor shall ensure that fusion jointing of PE pipes is only carried out by fully trained and
experienced operatives, and evidence of their training and experience shall be provided prior to any pipe
jointing being undertaken.
The Contractor shall demonstrate that the fusion welded joint is as strong as the parent pipe.
8) Glass Reinforced Plastic Pipe
GRP pipework shall be of the filament-wound glass fiber reinforced epoxy type and shall comply with
the requirements of ASTM D2310 suitable for either a mechanically locking joint or adhesive jointing.
Pipes shall have a minimum of 0.5mm thick internal resin-rich reinforced liner.
Pipes shall be suitable for the maximum pressure rating of the pipeline, but shall not be less than 10bar
rated under the maximum operating temperature.
All fittings shall be standard filament wound compatible with the pipe and the pipe jointing material.
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Flanges shall be either GRE stub end flanges for adhesive bonding to the pipe system or stub flanges
with backing rings drilled to ANSI B16.5 or ISO 7005 as appropriate to match the flanges on valves,
fittings or ancillary equipment.
9) Small Bore Pipework
Small bore pipework up to 15 mm OD shall be manufactured from stainless steel tubing with suitable
compression type fittings. All small bore pipework and capillary tubes shall be adequately and securely
clipped or clamped. Compression fitting bends shall be kept to a minimum as pulled bends of generous
radii are preferred. Compression couplings shall be heavy series to ASTM D 3039 / D 3039M.
Any gauges, transducers or switches etc. fed via small bore pipework shall have an individual isolating
cock adjacent to each component with adequate space being allowed for component removal for
servicing.
10) Pipe Jointing
Flexible Joints
Flexible joints in steel pipelines shall be Viking Johnson or similar. Flange adapters shall be used where
necessary for ease of installation and to allow for future dismantling. All flange adapters shall be tied to
prevent relative movement due to hydraulic thrust heads. For the connections of pipes to concrete
structures (inlet and exit), Viking-Johnson type flexible coupling pieces (connecting pieces) shall be used.
Flanged Joints
Flanged joints shall be in accordance with ASME as appropriate to the flange material. Bolt threads shall
be coated in graphite grease before use unless otherwise instructed.
Screwed Joints
Screwed joints in steel pipes shall be threaded in accordance with ASTM A 865/A 865M andASME
B16.11
11) Dismantling Pieces
Dismantling pieces shall be installed adjacent to any valve to allow for easy removal of the valve unless
some other means is possible.
Dismantling pieces shall generally be Viking Johnson flange adaptors or similar approved manufactured
from either steel or A536 60-40-18 or A536 65-45-12 spheroidal cast iron.
Sealing of the interconnected parts shall be by means of sectional rubber-rings. The seal ring shall be
capable of withstanding the maximum working pressure without leaking yet provide flexibility and ease
of dismantling for maintenance purposes.
The seal ring shall be of the renewable type and formed of nitrile rubber 70/75 IRHD according to ASTM
D 1415 securely clamped to the pipe by means of a steel clamping ring which shall hold the ring securely
in place.
The bodies of the dismantling pieces shall be tested in accordance with ASTM E1003 and no leakage
shall be observed during shock pressures.
The flange adaptor and associated clamping ring shall be coated with fusion bonded epoxy or Rilsan
nylon coatings.
Each dismantling piece shall be complete with nuts, bolts and connections formed of galvanized steel.
12) Surge Pressures in Pipelines
The Contractor shall demonstrate that all pipelines, (being supplied under the Contract or existing ones
modified under the Contract or existing ones where the operating regime is changed), liable to surge
pressures consequent on the prevailing operational conditions have been designed to minimize
unacceptable surge pressures. Where pipelines other than concrete, ductile iron or steel are used and are
liable to surge pressures, the rating of the pipe shall be selected such that the amplitude of the
minimum/maximum pressure envelope at any point in the pipeline from any source does not exceed 50%
of the rated pressure of the pipe. The Contractor shall undertake surge analyses of pipelines using
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approved specialist computer methods, and shall submit to the Employer for acceptance a report in three
copies showing the max/min envelope of non-suppressed and, where necessary, suppressed pressures,
along the whole pipeline. The effect of any fittings such as air valves if fitted shall be demonstrated.
13) Flanges
All flanged connections of pumps, pipework, valves and other relevant equipment shall have flanges in
accordance with ASME B16 as appropriate for the flange material, with a rating appropriate to the design
working pressure.
All flanges shall be machined over their face and edge. Where necessary the backs of flanges shall either
be machined or spot faced.
7.1.51 Valves
1) Valves General
Valves shall be designed to meet the operational and environmental conditions as specified in the
particular section of the specification.
Those for use in sewage, water, gas, air, or oil systems shall be as specifically detailed for the application.
Unless otherwise specified, valves shall be provided to suit the maximum working pressures including
all surge pressures.
All valve bodies shall give the following information:
Manufacturer's name
Hydraulic operating pressure
Size of valve
Direction of flow `Arrow'
All valves, spindles and handwheels shall be positioned to give good access for operational personnel. It
shall be possible either to remove and replace or to recondition seats, gates or gland packing which shall
be accessible without removal of the valve from the pipework or, in the case of power operated valves,
without removal of the actuator from the valve.
Extension spindles shall be supplied wherever necessary to achieve the specified operating requirements.
Where extension spindles without hand wheels are fitted, such as below operating platforms, the
extension spindle shall terminate 75mm below the operating platform access level with a securely fixed
female tapered square section suitable for T-key operation. The Contractor shall supply a set of T-keys,
at least two for each discrete operational area. The T-keys shall be fabricated from mild steel, be free of
all weld splatter or sharp edges, have a solid male socket, be 1m long, and with the cross handle 600mm
total length.
Valves buried or installed in underground chambers where access to a handwheel would be impractical
shall be operated by means of extension spindles and/or keys.
The operating gear of all valves and penstocks shall be such that they can be opened and closed by one
man against an unbalanced head 15 % in excess of the maximum specified service value and any gearing
shall be such as to permit manual operation in a reasonable time and not exceed a required rim pull of 40
kg. Where the effort required to operate a valve exceeds this figure then a reduction gearbox shall be
provided
All hand-wheels shall be arranged to turn in a clockwise direction to close the valve or penstock, the
direction of rotation for opening and closing being indicated on the hand-wheels. Hand-wheel diameters
shall not exceed 450mm.
The hand-wheels shall be coated with black plastic and incorporate facilities for padlocking in either the
open or closed position.
Lever operated quarter turn valves shall have the lever parallel with the axis of the pipe when the valve
is open.
Power operated valves shall include equipment for manual operation by means of a hand-wheel or other
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suitable device which shall be interlocked with, and fixed to, the power unit.
Headstocks and valves shall be fitted with mechanical position indicators to show the amount which the
valve is open or closed in relation to its full travel, i.e. closed 0.25, 0.50, 0.75 and fully open.
Valves shall be operated safely in accordance with the properties of the whole system. Valve bodies shall
be made from A536 60-40-18 or A536 65-45-12 spheroidal cast iron. The wall thickness of the valve
body shall be in accordance with the minimum dimensions required by AWWA C304, and disks shall be
manufactured from ASTM A536 60-40-18 spheroidal cast iron.
Actuator mechanisms for butterfly valves operated manually or by motors shall be of the gear box type.
Gear box mechanisms shall be protected against excessive torque with on-off limit switches and other
related accessories.
For power operated valves, gear boxes shall be operated by a mechanical pawl and the valve shall be
capable of being manually operated independently of the motor.
Valves shall be supplied with their adjoining flanges for incorporation in the pipework system.
Facing rings, seating rings, wedge nuts and all other trim used for valves shall be ofcorrosion resistant
grade bronze or stainless steel.
The valve stem, thrust washers, screws, nuts and other components exposed to the water shall be of a
corrosion resistant grade of bronze or stainless steel.
Valve bodies and other components of plastic or other non-metallic materials shall be compatible with
the fluid being handled and be of robust industrial design.
All valves of the same size and pressure rating shall have the same face-to-face dimensions and the same
flanges and be fully interchangeable. Operating mechanisms of valves of the same size and type shall be
interchangeableWedgeGateValves
All wedge gate valves, unless otherwise specified shall be of the non-rising spindle type and be flanged
and be in accordance with the relevant clauses of ASTM A 126-04.
Valves shall have good quality cast iron bodies in accordance with ASTM A48 Class 35B, high tensile
brass spindles, gun-metal nuts, wedge gates with gun-metal faces and seats,bronze gland bushes and
bonnets fitted with soft packing glands. Valves greater than 400 mm diameter shall have detachable
bolted covers for inspection, cleaning and flushing purposes.
Valves shall be provided with renewable seats and it shall be possible to replace these without removing
the valve body from the pipework.
Unless otherwise detailed on the Drawings, gate valves in chambers, and other similar locations shall be
provided with hand-wheels. Valves which are to be buried in the ground shall be provided with extension
spindles, protection tubes, spindle caps, spindle supports and surface boxes.
Where specified, resilient seat type valves shall be provided.
Each valve shall be tested in accordance with the requirements of ISO 5208. For gate valves used on
drainage lines, gates shall be cast iron and their surfaces shall be coated with resilient nitrile rubber having
a 55 - 65 shore hardness. Gate seating faces shall be seat-less and gates shall be detachable from above.
Gate rings shall be screwed to the gates or alternatively shall be pinned over the full circumference.
2) Knife Valves
The valve bodies shall be of cast iron, cast steel or stainless steel. Gates and spindles shall be of stainless
steel. The gate shall mate and seal against an approved non-biodegradable neoprene/polypropylene/nitrile
rubber sealing strip or ring. The valve shall have an unrestricted opening when fully open.
3) Butterfly Valves
Rubber seated butterfly valves shall be bubble tight when closed. Valves shall be suitable for the
application/pressures and for mounting in any position and shall comply with ASME B16.10, ASTM
F1098, ASTM A961-04 and ASTM A126-04 except where otherwise specified.
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Allbolts,nutsandotherfixings,whichwillbeincontactwiththe
contentsofthepipelinesorinthecaseofburiedvalves, withintheground, shallbestainless steel.
Butterfly valves shall be suitable for frequent operation as well as for operation after long periods of
idleness in either the open or closed position.
Unless otherwise specified valves shall be motor and hand operated with hand-wheels driving through
90° gearboxes.
The valve body shall be ASTM A536 60-40-18 or ASTM A536 65-45-12 spheroidal cast iron, the flanges
and hubs for shaft bearing housing being integrally cast with the valve body.
The valve body shall be fitted with a replaceable stainless steel seat ring secured in place by corrosion
resistant stainless steel fasteners.
The disc shall be ASTM A536 60-40-18 spheroidal cast iron or AISI 304, having edges machined with
rounded corners and polished to a smooth finish. Where required additional strengthening ribs shall be
incorporated in the construction of the disc. The valve disc shall rotate through an angle of 90 degrees
from the valve opened to the fully closed position where the seating shall be at an angle normal to the
axis of the pipe. Adjustable mechanicalstops shall be provided to prevent over-travel of the valve disc in
both the open and closed positions.
Actuator mechanisms of butterfly valves shall be of the gear box type.
Where required, butterfly valves of 500 mm or greater diameter shall have a by-pass system. Particular
attention shall be given to the pipework both upstream and downstream of allbutterfly valves to ensure
that the disc cannot foul the adjacent pipe.
Two stub shafts manufactured from stainless steel shall carry the valve disc and be secured to it by high
tensile stainless steel taper pins. The shafts shall be supported by self-lubricating bushes mounted in the
body with one shaft extended through the valve body and seal chamber to take the operating unit. The
shaft, disc and mechanical stops shall be capable of absorbing the full operating torque with a minimum
design safety factor of 5 (five). Shaft seals, when used, shall be rubber 0-ring type. Packing shall be selfadjusting chevron type.
The valve seat shall be replaceable and formed of nitrile rubber 70/75 IRHD according to ASTM D 1415,
securely clamped to the edge of the disc by stainless steel seat retention members, or equivalent so as to
prevent leakage and to hold the seat securely during operation. The seat retention members shall be
securely clamped with stainless steel fasteners. All fastenings shall be set flush so as to offer the least
resistance possible to the flow through the valve.
Valve seats which extend over the face of the flanges to secure the seat in place, or which require surface
grinding and/or hand fitting of the disc; or designs which require the adjoining pipe flange to retain the
seat in place and resist line pressure, are not acceptable.
4) Diaphragm Valves
Diaphragm valves shall be of the straight-through design with minimal flow resistance and glandless
construction conforming with the requirements of ASME B16.10, ASTM A961-04 and ASTM A126-04
and suitable for use with sewage sludge, chemicals or other corrosive liquid .
The valves shall be made up of two durable body parts and the diaphragm. All parts shall be replaceable
and the valves shall be easily maintained.
The diaphragm shall be molded in a reinforced, flexible material of a grade to suit the specified duty and
liquid content of the system. In the open state the diaphragm shall lift clear and not obstruct the flow of
liquid. The internal surfaces of the valve body shall also be lined with materialcompatible with diaphragm
duty.
Diaphragms shall be completely leak-tight and suitable for pressures up to 10 bar.
The valves shall be operated by hand-wheel unless otherwise specified on the Drawings. Hand-wheels
shall have adequate leverage to give the closure effort required and a facility to lock in any position.
Where indicated on the Drawings diaphragm valves shall be supplied with extended spindles or
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extensions for pedestals.
5) Ball Valves
Ball valves shall conform to AWWA C507 for carbon steel valves and be suitable for the working
pressure.
The valve ball and stem shall be stainless steel. Operation of the valve shall be by bar handle directly on
stem unless otherwise specified on the Drawings.
The valve body shall be fitted with stainless steel bolts complete with gasket to ensure leak tightness of
body joint.
6) Plug Valves
Plug valves shall have carbon steel body and cover with stainless steel bolts, tapered plug and stem of
the non-lubricated or soft seated type complying with the requirements AWWA C517-05.
The tapered plug shall be self-adjusting on separate seats providing positive seals at two or three way
port body styles and suitable for pressures up to 10 bar. The seat material shall be as recommended by
the manufacturer for the specified pipe duty.
The valve stem shall be fitted with a long life seal capable of continuous adjustment under conditions of
wear.
The valve shall incorporate, when specified on the Drawings, elements of design to prevent the build-up
of static electricity.
Entry to the plug valve shall be convenient for replacement of worn seats and maintenance of other parts.
The valve shall provide external indication of seat wear.
Operation of the valves shall be by lever unless otherwise specified on the Drawings.
7) Air Valves
Air valves shall normally be installed at high points in pipework. The valves shall be capable of
exhausting air from pipework automatically when being filled, the air being released at a sufficiently high
rate to prevent the restriction of the inflow rate.
Similarly the valves shall be capable of ventilating pipework automatically when being emptied, the air
inflow rate being sufficiently high to prevent the development of a vacuum in the pipelines.
The valves shall also automatically release air accumulating in pipework during normal working
conditions.
Air valves shall be adequate to release trapped air without restricting flow. The material of the body and
cover shall be cast iron or A536 60-40-18 spheroidal cast iron.
Air valves shall be of the double orifice type with a large orifice for ventilation or exhaust of the pipeline
and a smaller orifice for automatic release of air under normal working pressure. The valves shall be
suitable for the maximum working pressures in the systems and tested for pressure tightness in steps of
200 kN/m2 up to the maximum working pressures and then for mechanical strength at 1.5 times
maximum working pressures. All air valves shall be provided with isolating valves and flanged end
connections.
Air valves used on pipes conveying sewage, sludge, sewage liquors or sewage effluent shall be of a type
specifically approved for these applications.
Air valves shall be designed to prevent premature closure prior to all air having been discharged from the
line.
The orifice shall be positively sealed in the closed position but the float (ball) shall only be raised by the
liquid and not by a mixture of air and liquid spray.
The seating shall be designed to prevent the floats sticking after long periods in the closed position.
For main pipeline valves, where the pipeline diameter is greater than 1200 mm, Anti-Shock type double
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orifice air release and vacuum break valves shall be used.
These valves shall have the following characteristics:
Uninterruptedhighvolumeairdischargethroughalargeorificeduringpipeline filling
Uninterruptedhighvolumeairintakethrough alargeorificeduringpipelinedraining
orcolumnseparationasaresultofdownsurges.
Dischargeofpressurizedairthroughthesmallorificeuptothefull
workingpressureduringnormaloperationofafullpipeline
The Anti-Shock air valves shall incorporate an integral surge alleviation mechanism which, during filling
or when a separated water column proceeds to rejoin, shall automatically limit transient pressures induced
by the large orifice closure to less than 1.5 times the valve rated working pressure. The limitation of
pressure rise shall be achieved by deceleration of approaching water column prior to valve closure. Relief
mechanisms that act subsequent to valve closure are not acceptable.
The large orifice of the valve shall be equal in diameter to the nominal size of the valve. No preceding or
subsequent restrictions of the large orifice is acceptable and all flow passages through the valve shall be
at least equal to the area of the large orifice.
When the valve is full of water the valve seat shall be hydraulically leak tight between 5m(0.5bar) and
twice the maximum operating head of the valve.
Air valves shall be protected against malfunction due to the ingress of foreign matter through the large
orifice by the provision of robust, securely fastened covers and suitable perforation size mesh or
restriction slots securely fitted into the peripheral annular space between the cover and the top of the
valve.
Each air valve supplied shall have a 6mm port situated at its base. A 6mm lever operated ball cock
manufactured from stainless steel and rated for a working pressure of 40bar shall be supplied and fitted
to the 6mm port to facilitate testing, draining or fitting of a pressure gauge. The ball cock outlet shall be
screwed with a 6mm ISO R7 female thread.
DN 25 and DN 50 valves shall have either flanged or screwed connections as required by the particular
specification. DN80 to DN 200 valves shall have flanged connections in accordance with ASME B16
Parts 5 and 32
Each air valve shall be supplied with a gate valve or full bore ball valve, which shall be used to facilitate
isolation of the air valve for maintenance. Isolating valves which are integral with the air valve are not
acceptable.
The valve body and end caps and other parts exposed to water shall be manufactured from stainless steel
grade AISI 304 or better. Covers not in contact with water shall be manufactured from cast aluminum or
steel, coated with fusion bonded epoxy. Mesh screens and all nuts bolts and other fixings shall be
manufactured from stainless steel grade AISI 304 or better.
Floats shall be preferably cylindrical and manufactured from solid HDPE or other suitable material which
shall not adhere to the large orifice seals even after periods of prolonged contact. Spherical hollow floats
should be able to withstand a pressure of 80 bar without deforming, imploding or cracking along their
welded seams.
The valve design shall incorporate an over pressure safety feature that will fail without an explosive
effect, such as is normally the case when highly compressed air is suddenly released. This feature shall
consist of easily replaceable components such as gaskets, seals and the like.
The small orifice shall be manufactured from grade 304 stainless steel to prevent electrolytic corrosion.
The nozzle seating edge surrounding the small orifice shall be accurately machined to form a flat landing
which will not abrade or cut the resilient seal against which it seats. Damage to the small orifice resilient
seal shall be prevented by a suitable feature which limits the penetration of the orifice into the seal.
Rubber small orifice nozzles are not acceptable.
Large orifice seats shall be manufactured from elastomeric materials and shall be designed of a material
with a hardness selected for watertight shut off and long term service at a minimum pressure of 0.5 bar.
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Large orifice seat design shall permit easy removal and replacement in the field.
8) Non-Return Valves
Non-return valves of the swing check type shall be installed as required, including on all pump discharge
branches, and shall be suitable for the operating condition and where applicable conform to ASME
B16.10 and AWWA C508. Long pattern valves shall generally be used. For pump delivery check valves
fast acting non-slam type non-return valves shall be installed. Offset disc type valves are not acceptable.
Valves shall possess high speed closing characteristics and be designed for minimum slam condition
when closing.
All non-return valves larger than 500 mm shall be fitted with a by-pass with integral gate valve.
Flaps shall be fitted with renewable bronze or gun-metal sealing faces, which shall mate accurately with
renewable bronze or gun-metal seating rings in the valve body. All seating/seals shall be positively
located.
Covers shall be provided to allow ample access for inspection, cleaning and servicing.
Valves greater than 500 mm diameter shall be provided with lifting eyes, feet and jacking screws.
Hinge pins/shafts and internal fixing devices shall be stainless steel. Hinge pins/shafts shall preferably
be square in section to ensure positive location of flaps and provide for secure fixings.
For valves with external levers and adjustable balance weight the hinge pin/shafts shall extend through a
renewable sealing gland on the side of the body.
Valves handling liquid with entrained solid particles shall be of the single door swing type and fitted with
heavy duty external lever suitable for back flushing.
Valve body design shall be such that there is adequate clearance around and at the back of the flap to
minimize jamming by rags, solid matters, etc.
Check valves for potable water shall be free acting type single flap with hand operated control valve as
necessary. Flaps shall be of design and weight to suit the prevailing hydraulic conditions and shafts shall
turn in close fitted low friction bearings.
Each valve shall be tested in accordance with ASME B16.5, if outside the scope of these standards, to
the form set out in ASME B16.5 and to the nominal pressure/test pressure relationship set out therein or
for 30 minutes whichever is the greater.
Non return valves shall be of an appropriate diameter and pressure class for its intended use.
Check valves shall be in accordance with AWWA C508 standards and the body and discsshall be ASTM
A536 60-40-18 or A536 65-45-12 spheroidal cast iron to operate securelyaccording to the system.
Check valves shall be complete with all flanges, nuts and bolts.
9) Pressure and Flow Control Valves
Pressure and flow control valves up to 300mm diameter shall be installed suitable for operating
conditions specified and shall be from manufacturers approved by the Employer.
The basic valves shall be either of the pressure compensating globe valve design with externally arranged
spring and diaphragm assembly or of the streamline two chamber concentric plunger and pilot valve
regulating assembly enclosed within the valve body as required for the particular applications.
Valve bodies shall be of meehanite cast iron to ASTM A48 Class 35B for operating pressures up to PN10
and ductile iron to ASTM A536 60-40-18 for operating pressures up to PN25.
Valves shall be sized such that the fully open capacity is more than adequate to accept the specified
maximum flow at the minimum differential pressure.
The body design of pressure regulating valves shall have the main seat in the stream flow and an upper
cylinder for the valve element control piston and shall have the required number of bosses drilled and
tapped to receive strainer unit, relay valves and pressure gauges, etc. The cover plate shall include an air
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vent and lifting eyes. The main seat shall have a renewable element and upper portion shall be in the form
of a piston and the lower portion shall have a face ring and ported guide.
Valves shall be fitted with an external control relay system which shall be capable of controlling the
required parameter of flow or pressure within + or - 5% of the set value. The relay system shall include
connecting piping couplings and isolating valves to permit maintenance or replacement without
interrupting supply.
The rate of response of opening and closing of the main valve shall be adjusted and means of external
indication of the main valve element position shall be fitted.
The particular control system for the different duties shall be as specified below:
Altitude Valves:
The main valve shall be controlled by a slave ball cock mounted in the controlled tank at top water level
and connected to the valve operating mechanism by small-bore pipework. The level of the ball shall be
adjustable in service so that the main valve is fully drop-tight closed when the water level in the tank
reaches top water level.
Flow Control Valves:
Flow control valves shall be designed to prevent the flow downstream rising above that specified in the
particular requirement or shown on the Drawings for the particular application, regardless of the
operating pressures in the system upstream or downstream of the valve. The relay system valve shall be
operated by the pressure difference measured across the main flow orifice which shall be fitted at the
upstream end of flow control valve.
Pressure Reducing Valves:
Pressure reducing valves shall be designed to reduce a constant or variable inlet pressure to a
predetermined constant outlet pressure, at flows varying from the maximum capacity of the valve to zero
flow. Adjustment of the outlet pressure shall be made by a screw on the relay valve or by changing
weights as appropriate. A pressure gauge indication downstream pressure shall be incorporated.
Pressure Sustaining Valves:
Pressure sustaining valves shall be designed to maintain the pressure in the pipeline immediately
upstream of the valve at or above a preset value, irrespective of the flow and pressure conditions
downstream of the valve. Adjustment of the upstream pressure shall be made by a screw on the relay
valve or by changing weights as appropriate. A pressure gauge indicating upstream pressure shall be
incorporated.
Pressure Relief Valves:
Pressure relief valves shall be designed to prevent the pressure in the pipeline immediately upstream of
the valve rising above a preset value. The valve shall remain closed at lower pressures.
Adjustment of the pressure at which the valve opens to relieve pressure shall be made by a screw on the
relay valve or by changing weights as appropriate. A pressure gauge indicating upstream pressure shall
be incorporated.
10) Ball Float Valves
Ball float valves shall be designed for installation on the inlet pipe to a storage tank (if needed) and shall
automatically shut off when the water reaches a predetermined level. They shall be of the single float
type and balancing piston and direct float and lever operation.
Valves shall be designed for a working pressure of 10 bar. Valves shall be drop-tight when they are held
shut by the floating ball. Valve seats shall be tested for leakage at 10 bar when they shall be drop- tight,
and shall be tested for body and valve element strength with the valve closed and a test pressure of 15
bar applied to the inlet end.
Valves shall be constructed of cast iron to ASTM A48 Class 35B with gun-metal trim to ASTM B505907. The valves shall incorporate rubber faces.
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11) Isolating Cocks
For isolation of small bore pipework tapping for instrumentation equipment etc. and for individual
component isolation, the cocks shall be stainless steel, quarter turn ball or plug valves with the operating
handle arranged to indicate the open and closed positions. Where specified, means shall be provided for
securing the valve body to a front panel or rear surface.
Where corporation cocks are specified, these shall be similar to the above isolating cocks but shall have
a detachable key handle for fitting onto a squared operating shaft, the shaft end being marked to indicate
the open and closed valve positions.
12) Globe Valves
Globe valves shall be cast iron body and bonnet with brass stem and cast bronze seating rings complying
with the requirements of ASTM F 1794 and suitable for pressure up to 10 bar.
The valve gland packing shall be graphited material and the gasket compressed material for steel bolted
flange joints.
Valve operation shall be by hand-wheel unless otherwise specified.
13) Valve Testing
Valves shall be tested in accordance with the requirements of ISO 5208. Valves shall be tested for both
body leakage and leakage across the seat.
During testing there shall be no visible evidence of structural damage to any of the valve components.
Body hydrostatic tests shall be undertaken at 1.5 times the nominal rated pressure at 200Cfor a period of
not less than 15 minutes.
Isolating valve disc seals shall be tested at 1.5 times their nominal rated pressure from both sides of the
disc. Each test shall be for a period of not less than 10 minutes, and during this time there shall be no
visually detectable leakage.
For other types of valve the test shall only be applied to the pressure side of the valve.
Valves shall not be painted or coated before pressure testing is carried out. Internal linings that form a
design feature of the valve are permitted.
Motorized valves shall be tested with their actuators, with a differential head equivalent to their maximum
working pressure, to prove that the valve actuator is capable of opening and closing the valve under
maximum unbalanced head condition within the specified opening or closing period.
7.1.52 Electric Actuators
Where required penstocks and valves shall be operated by means of electrically driven actuators with
integral reversing starters.
Each actuator shall be fully weatherproof (IP56) and fitted with an anti- condensation heater, upper and
lower limit switches and torque switches. Where actuators are installed in below ground chambers or
other locations which could be flooded then the actuator enclosure shall be rated IP68 and suitable for
being submerged under the maximum head of water that may occur at that particular location.
All local controls shall be protected by a lockable cover. The electrical supply available is400 volts, 3
phases, 4 wire, 50 Hz, and the unit shall incorporate a 400/220 to 110 volts transformer for control
circuits.
Each actuator shall be adequately sized to suit the application and be continuously rated to suit the
modulating control required. The operating gear of all penstocks shall be capable ofopening or closing
the valve or gate against an unbalanced head equal to the maximum working pressure. All actuators shall
have adequate torque margin to operate the valve under all conditions including seating and unseating
loads and sticking after long periods of non-use.
The gearbox shall be oil or grease filled, and capable of installation in any position.
Alternative hand operation shall be possible, and the hand-wheel together with a suitable reduction
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gearbox if necessary, shall be of adequate dimensions for easy operation by two men. The motor drive
shall be automatically disengaged when under manual operation. Hand-wheels shall be rotated clockwise
to close the valves, and shall be clearly marked with the words "OPEN" and "CLOSE” with arrows in
the appropriate directions. The rims of hand-wheels shall have a smooth finish.
All actuators with the exception of rising spindle penstock actuators shall be equipped with indicators
showing the position of the valve or penstock. A transparent PVC cover shall be fitted to protect the
thread of the rising spindle type penstocks.
All operating spindles, gears and headstocks shall be provided with adequate points for lubrication.
The motors shall be provided with integrally housed starters and shall be sized to provide an adequate
margin to prevent overloading. The motor torque rating shall be at least 10 percent greater than the
maximum torque requirement of the actuator at rated voltage
The starter housing shall be fitted with contacts and terminals for power supply, remote control and
remote positional indication, and shall also be fitted with internal heaters so as to provide protection
against damage due to condensation. Heaters shall be suitable for single phase 110 volt operation. The
heaters shall be switched "ON" when the starters are "OFF" and shall be switched "OFF" when the starters
are "ON".
Where remote indication of valve position is required, for instance on flow control valves, then the
actuator shall provide a 4-20mA signal.
Each starter shall be equipped as follows:
2 No. Three Phase (TP) magnetically operated line contactors with no-volt release and electrical and
mechanical interlock.
1 No. TP Thermal cut-out device.
1 No. 400V-110V, Control Circuit Transformer fully protected by fuses on primary and secondary
circuits.
1 No. Set of "Open", "Close" and "Stop" buttons.
1 No. Local-Off-Remote switch with padlocking facilities.
1 No. Set of Torque and limit switches for "Open" and "Close” positions.
3 No. Sets of Auxiliary limit switches in each direction.
1No. Valve position indicator
1 Set. Indicating lamps indicating “open”, “closed” or “in transit”
7.1.53 Thermal Insulation
1) General
All items of thermal insulation work covered by this specification shall be carried out by an approved
specialist.
Thermal insulation shall not commence until the whole of the installation has been completed and tested
asset out in the relevant sections of this specification. All insulation work shall be carried out in
accordance with ASTMF683.
All insulation materials shall be asbestos free.
2) Pipework
All pipework carrying hot liquids or gases etc., within plant rooms shall be individually insulated with
plain preformed rigid glass fiber or mineral wool sections.
All insulated sections shall be adequately secured using 19 SWG galvanized lacing wire or self-adhesive
tape bands at 300mm centers.
All insulated pipework shall then be enclosed with fabricated aluminum cladding or poly-isobutylene
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sheeting or approved equal as applicable. All cladding shall be firmly secured and sealed to form a
continuous vapor seal. External cladding shall be fully protected against the ingress of water.
Where bends and offsets occur in pipework, the insulation shall be tailored to suit.
7.1.54 Plant
Proprietary items, such as boilers, heat exchangers, hot water cylinders and associated ducts etc. shall be
insulated in accordance with the manufacturer’s recommendations.
Water feed tanks mounted externally shall be insulated using polystyrene or rigid isocyanate foam slab
secured with approved adhesive reinforced with 25mm mesh galvanized wire netting and super coated
with two coats of fiber filled bitumen emulsion trowelled smooth and even having scrim cloth or hessian
embedded in the final coat.
All valves, flanges, unions and other items requiring access for operation and maintenance shall be
insulated with quick release removable casings.
The Contractor shall provide full details of the lagging system he proposes to use. Details shall be
provided of type and thickness of insulation material, method of securing/fixing sections together with
type and thickness of cladding material.
Unless otherwise specified for heat retention purposes all parts that under normal working conditions are
hotter than 60oC or colder than -5oC shall be adequately guarded by lagging or other approved means.
7.1.55 Pumps
1) General
Each pump shall be designed and constructed so as to be suitable for the particular liquid to be pumped.
All pumps shall comply with the requirements of ISO 9905, Technical Specification forCentrifugal
Pumps - Class I.
Pumps shall be designed to give the specified output against all losses including those relating to the
pump.
The Contractor shall match his pump characteristics to the pipe system networks to achieve the highest
pump efficiency and reliability.
The pumps shall have a non-overloading characteristic over the complete range of head and quantity
delivered and the drive shall be capable of starting centrifugal pumps against maximum run out
conditions.
Each set must be capable of running satisfactorily in parallel with other sets in the system without
throttling and by itself, without cavitation or overload under all operating conditions within the system
characteristics given, and shall have a sufficient stand-by pump.
Centrifugal pumps shall have head/quantity characteristics which fall continuously from the maximum
pressure at closed valve conditions and which are steep in order that variation in head shall have a
minimum effect on the quantity discharged.
The whole pumping unit shall be capable of withstanding without detriment, reverse rotation to a speed
that would occur if the pump were to stop when the differential head was at a maximum and the delivery
and/or non-return valve failed to close.
Pumps shall be arranged for priming by gravity, via normal suction flow path.
Waterways through pumps shall be smooth and free from recesses and obstructions. Pumps for
wastewater and raw water services shall be capable of passing solids:
equal to the size of the suction pipework up to 100mm diameter,
of 100mm diameter for suction pipework between 100mm and 199mm,
of 150mm diameter for suction pipework of 200mm diameter or greater.
Pump speeds shall not exceed 1800 rpm nominal except for water supply borehole pumps where 3600
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rpm nominal is acceptable.
The head/flow characteristic of any pump shall be stable under all possible operating conditions including
parallel operation and with maximum sump surcharge.
The design of the influent path to the sump and the configuration of the sump shall avoid risk of ingesting
entrapped air or other condition likely to result in cavitation.
Velocities in the suction and delivery branches shall be sufficiently low to prevent hydraulic turbulence
and cavitation within the pump and the pipework and sufficiently high to prevent settlement of any
suspended solids.
The pump and its drive motor shall be suitably rated and the characteristic curve selected as appropriate
to allow for any increased head, due to sliming, etc., of the rising main, without unacceptable loss of
delivery during the lifetime of the pump.
Pump suction (except for wet well mounted submersible pumps) and discharge pipework for clean water
and effluent duties shall be tapped and plugged with 25mm reducing to 12mm and fitted with a tee. The
tee shall be fitted with an isolating cock, suitable for use with a pressure gauge having a 12mm connection
and an isolation cock to act as a vent. The tapping shall be located between two and three pipe diameters
from the pump.
Pump suction and discharge connections for sludge and un-screened effluent shall be provided with
50mm flanged connections fitted with a flanged tee. The tee shall be fitted with two flanged isolation
valves, one for connection of diaphragm type pressure gauge and the second to act as a vent.
Open ends of valves shall be fitted with blanking flanges or plugs as appropriate.
The following specific pump requirements are not intended to limit the range of pump types that can be
offered.
2) Submersible Wastewater Pumps
The pump motor shall include sealed for life grease lubricated rolling element bearings.
The pump motor shall be capable of continuous operation either dry, partially or fully submerged. The
windings shall be protected against burn-out by a thermostat or thermistor.
The pump shall have two mechanical seals. The seals shall work independently of each other, one to seal
off the motor, the other to seal off the pumped fluid. An oil chamber shall act as both a buffer between
the seals and a coolant for the seals. A moisture probe in the oil chamber shall be provided to detect any
deterioration in the lower seal.
The pumpset shall be capable of withstanding the effects of short term reverse rotation following a pump
stop.
Pumps installed in wet wells shall be supported and automatically coupled to the outlet pipework by their
own weight and positively guided during the lowering operation. The connection shall allow the pump
to be raised from the top of the sump without the need to undo any fixing arrangements.
Lifting chains shall be supplied and permanently fitted to the pumps. The free end of the chains shall be
provided with a hook fitted to the top of the wet well. Load test certificates shall be supplied.
Where the Contractor is providing the lifting Plant and there is insufficient height to remove the pump in
one lift, a parking facility shall be included to permit the pump to be supported while the lifting hook is
repositioned. The parking facility shall be rated for the maximum load likely to be applied.
Pump lifting chains shall be suitable for prolonged contact with wastewater.
3) End suction Pumps
End suction pumps shall be horizontally mounted complete with drive motor on a common base plate.
The pump /drive coupling shall be of the spacer type to facilitate removal of the pump rotating element
and bearing housing without dismantling the pump casing, adjoining pipe work or drive motor. The
bedplate shall be of fabricated steel construction with floor fixing bolt holes duly drilled. All holding
down bolts etc. shall be supplied with the units. Impellers shall be provided with required arrangement
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to prevent abrasive matter reaching the glands and with fully shrouded impellers, to prevent the trapping
of matter between the impeller vanes and the casing. Glands may be fitted with suitable mechanical seals
or conventional soft packing. The gland arrangement shall be designed for ease of adjustment or removal
of the seal or packing material. Shafts shall be sleeved around the area of the gland when soft pack glands
are used.
4) Sump Drainage Pumps
Sump drainage pumps shall be of the open impeller centrifugal type, vertically mounted and close
coupled to their fully submersible electric motors. Pumps weighing more than 50kg shall be raised and
lowered via guide rails and be automatically located onto the discharge pipework by their own weight.
Small sump drainage pumps used for evacuating spillage in dry wells shall be 3-phase, minimum
discharge 50mm, and be fitted with integral on/off float switch.
5) Progressive Cavity Pumps
The pump casing shall be fitted with replaceable rotor and stator components.
The pumping element shall consist of a single helical rotor revolving within a double helical resilient
stator.
The rotor's eccentric motion shall be transmitted by either a flexible drive shaft or by fitting a universal
joint between the motor and drive unit. The flexible drive shaft shall be a high tensile steel with an
impermeable thermoplastic coating to provide resistance to abrasion and corrosion. Shaft seals shall be
of the mechanical type, suitable for abrasive conditions.
The pump drive assembly shall be directly coupled and geared for fixed speed reductions or arranged
with a guarded flexible-belt for variable speed drive arrangements.
Pumps shall have temperature sensors embedded in the stator and over pressure protection.
Pressure relief valves shall be provided in the pipework immediately downstream of allprogressive
cavity or other types of positive displacement pumps to prevent damage to either
pump or pipework in event of the pump operating against a closed valve or blocked pipe.
6) Chemical Dosing Pumps
Chemical dosing pumps shall be of the piston, piston diaphragm or mechanical diaphragm type. Pump
design shall incorporate positive stroke return. The maximum stroking speed shall not exceed 100 strokes
per minute.
Stroke adjustment shall be manual, or by an electrical or pneumatic controlled stroke positioner with step
less adjustment between zero and maximum stroke length. Where flow-proportional dosing is required,
the variation of output shall be achieved by varying the speed of the pump motor and not the pump stroke
length.
A stroke length indicator and digital stroke counter shall be fitted.
All chemical dosing pumps shall be provided with calibration cylinders within the upstream pipework to
enable the pump flow to be checked and calibrated.
All chemical dosing pumps shall be provided with pressure sustaining valves to ensure accurate operation
in event of low discharge head. Pressure relief valves shall also be provided in the pipework immediately
downstream of all dosing pumps to protect the pump and pipework against overpressure in event of
closed discharge valve or blocked pipe. Pressure relief valves shall be fitted in addition to any integral
overpressure device incorporated within the pump.
7) Pump Casings
The pump design shall ensure that alignment is maintained between the various assemblies by recesses,
spigots and dowels and shall be such that all components liable to wear can be replaced. Components
shall be permanently marked with the manufacturer's number and where dowels are not used,
permanently marked for correct assembly.
The casings of pumps shall be Grey or Spheroidal cast iron to ASTM A48 Class 35B, ASTM A536 60KUKL/DNI - 7B
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40-18 or A536 65-45-12 as specified and have flanges in accordance with ASME B16.1 to match the
specified pipework. Pumps shall be in accordance with relevant ASTM, ASME and ISO standards.
The waterways through the pumps shall be smooth in finish and free from recesses and obstructions.
Pumps shall be designed to facilitate maintenance. Manholes or hand-holes shall be provided to allow
the interior of the casings on all pumps handling solids or slurries and to allow bearing seals on all pumps
to be examined without dismantling the pump. It shall be possible to remove pump impellers with the
minimum disturbance to pipework and by suitable joints to allow the pump to be removed without
dismantling the main pipework.
All joints shall be machined and faced and bolt holes shall be drilled and arbored. Locating pins shall be
provided where necessary, also starting screw holes, the latter being provided with set screws.
Pump casings shall be of substantial construction to give long life under abrasive conditions and suitably
stiffened to withstand shock due to solids in suspension. Pump casings shall be fitted with renewable
bronze casing wear rings.
The pump cases shall be tested at a pressure of 1.6 times the manometric design pressure or 1.5 times the
pump closed valve head, whichever is greater.
Any internal coating shall be of the glass flake epoxy type or equivalent specialized coating designed
specifically for the purpose and applied in accordance with the manufacturer’s instructions. Ordinary
epoxy paint coatings will not be accepted.
8) Impellers
Impellers and guide vanes (if any) shall be of bronze or stainless steel, accurately machined and smoothly
finished to minimize hydraulic losses.
The rotating elements shall be balanced to achieve minimum vibration and shall be statically and
dynamically balanced before final assembly. The impeller shall be readily withdrawable from the pump
casing without the need to disconnect pipework.
The impeller shall be provided with means of preventing abrasive matter getting to the glands. Clearance
at the eye rings and wear plates shall be kept to a minimum and where it is found necessary to cut back
the impeller, this is to be done on the vanes only.
Where specified the impeller shall have renewable wear rings.
Clearance at eye rings and wearing plates shall be kept to a minimum and, where it is found necessary to
cut back the impeller, this shall be done on the vanes only.
Eye rings and wear rings shall be bronze or other compatible materials and shall be replaceable without
machining.
Impellers, as far as practicable, shall be hydraulically balanced to reduce end thrust on the bearings to the
minimum possible. Machining of holes in the impeller shall not be used to balance hydraulic forces.
The suction arrangements shall be such as will avoid pre-rotation in the suction pipework and present a
good flow pattern at the entrance to the impeller.
9) Pump Shafts
The pump shaft shall be of high tensile stainless steel adequately sized, with good fatigue, shock load
and corrosion resistance. The duty speed range shall be well below the first critical speed of the shaft.
Where a change in diameter of the shaft occurs the shoulder shall be radiused or undercut to the
appropriate standards to reduce stress concentrations.
The shaft shall be complete with easily renewable stainless steel protecting sleeves at glands and bearings.
10) Bearings
All bearings shall be liberally rated to ensure cool running and meet the load factors specified. For
vertically mounted pumps, the top bearing shall be a combined thrust and journal type, designed to
prevent any thrust loads being imposed upon the drive motor.
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The pump bottom bearing shall be lubricated by an enclosed water lubricated sleeve bearing for potable
water applications but by grease or other approved means for sewage use.
Where grease points are necessary they shall be fitted with removable screwed plugs which shall be
accessible without removing guards. All bearings having automatic lubrication shall also have provision
for hand lubrication.
11) Shaft Seals
The Contractor shall select a seal, compatible with his plant and best suited for the worst conditions likely
to be met when the Plant is in operation. For all water applications packed glands using PTFE
impregnated cotton packing is preferred.
All seal materials shall be compatible with and/or resistant to the fluid being handled. For potable water,
seal materials shall be those specifically approved for use in the Water Industry.
Shafts shall be provided with renewable gland sleeves. Glands subject to abrasive liquors or negative
pressures shall embody suitably positioned lantern rings and a clean water continuous flushing system,
operative whenever the Plant is in motion.
Gland adjustment nuts shall be readily accessible for routine maintenance.
Gland drain pipework, shall be installed, incorporating rodding facilities and adequate inclines, of 25 mm
minimum diameter on water reclamation plant and 12.5 mm on water supply plant, discharging to the
nearest sump or drainage channel.
Mechanical seals which are on pumps handling abrasive liquor, sludge or subject to negative pressures
or corrosive elements, shall be provided with a clean water continuous flushing system, operative when
the plant is in motion or the corrosive element present. A back-to-back sealing arrangement with a
flushing/cooling system shall be accepted as satisfying the requirements of this Clause.
Special care in the selection of materials shall be taken in order to avoid binding and electrolytic action
between the shaft sleeve and the seal components, particularly where long periods of idleness are inherent
in the duty cycle.
The gland lubricating water connections of the pumps shall be provided with suitable filters to prevent
abrasive matter from entering the gland stuffing box. These filters shall be designed to facilitate easy
cleaning.
12) Miscellaneous
Cooling and lubrication water pipework shall be fitted with flow indicators where specified.
On horizontal pumpsets fitted with hydraulic balance devices, the couplings shall permit free axial
movements of pump shafts under load.
On vertical pumpsets where the shaft couplings are of the screwed type, the couplings shall be positively
locked.
Automatic float type air valves with cocks shall be fitted in the highest part of the casing or head bend to
assist priming. Automatic air valves shall be fitted with pipes to convey leakage back to drains.
The Contractor shall ensure that adequate Net Positive Suction Head (NPSH.) is available to ensure that
pumps operate without cavitation under the worst operating conditions.
Indicating pressure gauges each with an isolating cock and snubbers shall be provided on the suction and
delivery side of each pump.
13) Performance
Any guarantees given in respect of output, overall efficiency and NPSH. shall be verified with tests in
accordance with ISO 9006 or ASME PTC 8.2 at the manufacturer's works in the presence of the
Employer. No negative tolerance shall be applicable to the guaranteed values for Quantity, Head or
Efficiency.
For the purpose of this Specification, the following definitions of parameters shall apply:
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Static Head
The difference in level between the free water surface levels on the suction side of the pump and the
discharge side of the pump.
Delivery Main Friction Head
The head required to overcome the friction in the delivery main from the connection with the main
external to the pump house to the discharge point.
Station Losses
The head loss through the suction pipework and valve, delivery pipework and valves, up to the connection
with the delivery main external to the Pump Station..
Overall Efficiency
The work done by the pump (that is, water power) in kilowatts divided by the total power input to the
motor in kilowatts. The power shall be based on the total head.
7.1.56 Overhead Travelling Cranes, Monorails and Lifting Gear
Overhead travelling cranes shall be either of the double beam or single beam type. Cranes shall be in
accordance with appropriate ISO or ASME Standards, with hoist units designed in accordance with FEM
Class II ratings.
The cranes shall have a rated capacity of 1.5 times the maximum load, which they will be required to lift.
Crane configurations shall be such that they are able to provide a vertical lift to all items of plant, which
they are required to cover.
The bridge structure shall be manufactured from single lengths of rolled steel sections or fabricated from
steel plate to form continuous box section girders with box section end carriages, gusset plates, cross
member and bracing bars (if required) welded to the main cross girders to form a rigid bridge assembly.
Steel for crane beams shall be in accordance with ASTM A36 or better.
The hoisting unit shall be mounted in a trolley assembly, which travels on the upper flanges of the girders.
For single beam and monorail type cranes, the hoisting unit may be suspended from the bottom flange of
the beam.
The crane end carriages shall be fabricated in the form of steel box sections, sufficiently stiffened
throughout to withstand the torsional stresses imposed. End carriages shall be designed so as to enable
the track wheels to be withdrawn easily.
The rail wheels shall be of the double flanged type with a flange to rail clearance of not greater than 10
mm on each side of each rail to allow for deviations from the normal track dimensions. Wheels shall be
manufactured from high tensile low alloy steel to ASTM A27-70-36 or better.
The longitudinal travel motors shall be arranged to drive positively at least one wheel on each end
carriage. The individual end carriage motors shall be synchronized to start and stop together.
Crane rails shall be of standard section and shall be manufactured wear resistant austenitic manganese
steel. Suitable energy absorbing stops shall be provided at each end of both rails to prevent over-run.
Steel wire rope shall be manufactured from flexible 180 kgf/mm2 cold drawn, galvanized carbon steel
and be of round strand 6 x 37 construction fiber core. The hoisting ropes shall have a 6 :1 safety factor
on the specified safe working load.
Rope drums and pulleys shall be manufactured from carbon steel in accordance with ASTM A27-70-36.
The rope drum shall be parallel to the long travel.
The crane hooks shall be single type manufactured malleable steel to ASTM SAE 1020. The hook shall
be provided with a spring loaded retaining clip to prevent lifting slings from accidentally becoming
detached from the hook. The hook shall pivot through 360 degrees by means of a suitably rated ball thrust
bearing.
All bearings and gears shall have a design life of 10,000 hours. All gearboxes shall be protected against
dust and moisture and all other rotating parts shall be protected by removable guards.
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When cranes are required to operate in chlorine drum stores, chemical buildings or other corrosive
environments, the crane materials and coatings shall be resistant to corrosive attack resulting from the
environment in which the crane is operating.
All cranes and other lifting devices shall be clearly marked with their maximum safe working load in
tones in figures not less than 150 mm high on both sides of the main beam.
The maximum deflection under full load shall not exceed 1/1500 of the span.
Power to the crane shall be provided by down-shop conductors manufactured from high conductivity
hard drawn copper. Conductors shall be completely shrouded such that they have no exposed current
carrying surfaces.
The crane shall be controlled by means of hold-on push buttons with interlocks to prevent opposing
functions operating. The control box shall be of the flexible pendant type with the weight of the pendant
control box being supported by independent flexible wire ropes, which shall be earthed. The pendant
shall be supported such that the operator may control hoisting from any position across the entire crane
span.
The main hoist shall have two speeds. The normal lift shall operate at 1.8 m/minute with a creep control
of 0.2 m/minute. Cross travel and long travel shall be 10 m minute and15 m/minute respectively.
After erection, all cranes shall be site tested in accordance with the relevant standards. These tests shall
include a load test to 125 % of the rated safe working load and demonstration that the crane can operate
over its full working range with the test load. The crane beam shall be checked to ensure that the
maximum beam deflection when the test load is at the center of the span shall not exceed that specified
in the relevant standards.
On completion of these tests, a certificate shall be issued by a competent person confirming that the crane
has passed the required tests and is safe to use. Until the certificate is issued, the crane shall not be used
for any purpose.
7.1.57 Steelwork, Access Platforms and Hand-railing
1) General Requirements
The Contractor shall provide and fix all the steelwork, including stairways, ladders, handrailing, checker
plate and open mesh flooring, frames and curbing as detailed in the specification as shown on the
drawings or as required to give access to all item of plant for operation or maintenance.
All steelwork access platforms, and handrailing shall be constructed in mild steel and shall be heavily
galvanized after manufacture in accordance with Clause 7.1.15 except where otherwise specified. After
installation all handrailing and steelwork shall be painted in accordance with paint system P8.
All platforms, galleries and stairways necessary to permit safe access to the plant for operation and
maintenance, shall be provided and installed by the Contractor.
For all prefabricated metalwork, including multiple duct covers, external ladders, open mesh flooring,
checker plating, handrailing, staircases, structural steelwork and the like, the Contractor shall submit
fabrication drawings for the acceptance of the Employer prior to the manufacture of any of these items.
A fixed stairway shall be provided as primary access to each elevated working surface where either:
the frequency of use is at least weekly; or
materials, tools or other equipment normally must be carried for operation or maintenance; or
there is potential for exposure to injurious chemicals or material at the elevated working surfaces; or
any work activity requires two or more people to gain access at any one time.
Where a dedicated emergency escape route from an elevated walking / working platform is required, a
fixed stairway shall be provided.
A secondary means of egress (which may be a fixed ladder or fixed stairway) shall be provided for each
elevated working surface if:
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the location is 3m or more above ground, floor or deck level and has 20 m2 or more area; or if
there is a potential hazard or injurious chemical exposure that could block access to an exit.
The secondary means of egress shall not be more than 25m horizontally from an area where operating or
maintenance personnel may be working, and shall be located such that an alternative route of escape to
a place of safety is provided.
Dead ends in elevated work areas shall not be over 7.5m long.
Minimum headroom above all walkways, platforms, ladders, working / walking surface shall be 2.1m.
2) Hand-railing
Hand-railing shall be of galvanized mild steel of circular hollow section. Hand-railing shall include
galvanized mild steel toe boards, 100 mm. high by 3 mm thick.
Hand railing shall be double rail 1100mm high. Standards shall be 38mm diameter solid forged steel with
60mm diameter solid forged steel balls at handrail locations. Standards shall be fixed at maximum
1800mm centers to metal work or 1500mm to concrete. Handrails shall be 33.7mm tubular steel. All
components shall be hot dip galvanized to ASTM A 123/A123M.
Where openings in the hand railing are required to facilitate removal and replacement of pumps or mixers
or similar items of Plant, such openings shall be designed to open away only from the area being protected
and the moveable section shall be securely fixed in position at all other times.
Hand-railing and fixing shall be designed to withstand a horizontal force at handrail level of85 kg per
meter run. The deflection of rails shall not exceed 0.8 % of their span between standards and the
deflection of standards shall not exceed 0.8 % of their height.
All mounting flanges drilled for not less than three bolts with two bolts on a line parallel to and on the
walkway side of the line of the hand-railing and vertical flanges drilled for not less than two bolts the
line through the bolts being vertical. Fittings shall be screwed or secured with grub screws. When
provided in sections, hand-railing shall be jointed together with purpose made fittings secured by screws
or grub screws.
All ladders, stairways or other openings shall be guarded on three sides by hand-railing conforming to
the requirements stated above. Access to the ladders or openings shall be guarded by two removable
galvanized hanging chains.
The Contractor shall ensure that unless specified to the contrary all hand-railing shall be of uniform
appearances and manufacture.
3) Open Mesh and Checker Plate Flooring
Open mesh flooring and gratings shall generally comply with relevant standards except where otherwise
specified hereinafter. Such flooring and gratings shall be of rectangular mesh and non-slip and shall be
mild steel and galvanized as specified herein.
Flooring shall be provided to span between the supporting members. Where necessary intermediate
support members shall be provided and fixed.
Toe plates shall be provided around all cut-outs except where ordered by the Employer.
Both the load bearing and transverse bars in rectangular flooring panels shall be positioned symmetrically
around the center lines of the panels in both directions, so that when the panels are fixed in extensive
areas or in long runs, the bars of all panels are in line.
Checker plate flooring shall be of the non-slip type, not less than 10 mm thick measured excluding the
raised pattern. The flooring shall be secured to its frame by stainless steel countersunk set screws.
All flooring shall be designed to carry a loading of 400 kg/m2 or such greater loading as is specified and
the deflection shall not exceed 0.2% of the span and shall be provided with curbing at the edge of
walkways.
All flooring shall be removable and set flush in frame of similar material. Where frames are to be fixed
over openings the frames shall be provided with lugs for building in.
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Floor panels shall be sized to not exceed 25kg for single person lift and provided with appropriate cutouts
to permit its removal without disturbing or dismantling spindles, supporting brackets, cables or pipework.
Where there is adequate space for movement around the panel, 35kg for a two person lift. The design
shall prevent any possibility of overturning of individual panels. Where openings are required for access
to valve or penstock operating spindle caps or other items, the holes in the flooring shall have a binder
plate and if the access opening is greater than 50mm circular or square, it shall be provided with a flush
hinged plate or flush removable cover.
Intermediate supporting members to give the required rigidity to the spanning edges of individual flooring
sections over the wider openings and trenches shall be provided and bolted to suitable built-in fixings.
The members shall also be removable to afford clear access to the openings and trenches.
Lifting keys shall be supplied for each location.
4) Stairways
Stairways shall be detailed, fabricated and erected to the dimensions shown on the drawings and designed
and detailed to carry a load of 350 kg/m2. Treads shall be open mesh fixed to the stringers, not directly
to concrete. Sloping hand-railing shall be as specified for horizontal hand-railing but with the top rail 900
mm vertically above the line of pitch and standards vertical and spaced at not more than 1500 mm
measured parallel to the line of pitch.
Staircases shall be constructed to the size and position shown on the drawings or as instructed by the
Employer. They shall be steel hot-dip galvanized at works after manufacture and shall comprise stringers
supporting the open work stair treads and shall be supplied complete with handrails and stanchions to
dimensions similar to above.
Staircases shall generally have risers of 190 mm and goings of 270 mm. Stairs widths shall be a minimum
of 1.1 m for general use or 0.8 m for infrequent use. A minimum headroom of2.1 m shall be provided.
The maximum number of risers between landing shall be 16. Landing length shall not be less than 1.1 m.
5) Ladders
Ladders shall be fabricated of mild steel and galvanized as specified. The stringers shall be flat section
not less than 65 mm x 10 mm spaced 380 mm apart and shall be flanged and drilled for wall fixing at
both ends. The stringers shall be radiused over the top where they shall be not less than 600 mm apart.
Ladders over 3000 mm long shall have additional intermediate stays at not more than 2500 mm.
Where ladders reach platforms the stringers shall be extended to a height of 1100 mm above platform
level to allow safe access on to the platform.
Rungs shall be 20 mm diameter solid at 250 mm centers shouldered at each end and securely riveted into
countersunk holes. Rungs shall be not less than 230 mm from the wall.
All ladders over 2.3m above ground level shall have safety cages which shall be constructed of three flat
vertical strips supported by flat hoops, with a diameter of 750 mm. The hoops shall be at approximately
700 mm centers and the first hoop shall be 2300 mm above ground. Where vertical ladders rise from
elevated platforms then protection shall be provided against falling from platform level.
Where the rise exceeds 6000 mm, an intermediate landing shall be provided. Ladders shall not be
permitted as a primary route for escape.
6) Multiple Duct Covers and Frames
Multiple duct covers and frames shall be of cast iron, waterproof, non- rocking and recessed for filling
with concrete or similar material.
They shall be of the type incorporating integral, removable, intermediate beams to give an appropriate
clear pit opening.
A heavy grease seal is to be formed between the cover and frame to prevent ingress of grit. All covers,
frames and supporting metalwork shall be designed for loadings to relevantstandards.
All supporting steelwork shall be galvanized in accordance with Clause 7.1.15
7.1.58 Fire Protection and Safety Equipment
KUKL/DNI - 7B

SECTION 5: WORKS REQUIREMENTS
1) Portable Fire Fighting Equipment
Portable fire extinguishers shall be provided in all control rooms, laboratories, offices, workshops and
any other area where fire might break out.
Extinguishers shall be of the Water Type or Dry Powder Type depending on the location and possible
hazard.
In general, water type extinguishers shall be used for Class A risk areas and shall be 9 litre capacity.
Dry powder extinguishers shall be suitable for electrical, chemical and oil fires and shall contain not less
than 5 kg of extinguishant.
Extinguishers shall be color coded and clearly marked with their type and the class of fire for which they
are suitable and comply with the relevant ISO or ANSI standards.
The numbers and dispositions of extinguishers shall be in accordance with any local requirements and
shall be agreed with the Employer.
2) Compressed Air Breathing Sets
Compressed air breathing sets shall be provided wherever dangerous chemicals are stored or where
emergency access to confined spaces may be required.
The sets shall comprise harness, back plate, air bottle, pressure reducer assembly, demand valve, contents
gauge, face mask and all necessary air hose and fittings. Air bottles shall be sized to give an endurance
of not less than 30 minutes.
The sets shall be located in steel or GRP enclosures having a clear glass or PVC front so that any
deficiency in the equipment shall be apparent.
The location of the cabinets shall be agreed with the Employer.
7.1.59 Ductwork
Ductwork, fittings and all associated hangers, supports, dampers, flexible joints, sealants, insulation,
access, testing and builder's work connections shall conform to the recommendations of the HVCA as
set out in the specification DW 142 unless otherwise stated. Air duct velocities in main duct shall not
exceed 12.5 meters per second and duct aspect ratios shall not exceed 4:1. Ductwork shall be true in
section independently supported and free from contact with the building structure.
Internal jointing of ducting shall be avoided wherever possible, but if unavoidable, joints shall be
constructed so as to minimize air turbulence at these sections. They shall give a smooth internal surface
with no reduction in cross sectional area of duct. Longitudinal standing internally formed joints or
stiffening may be allowed however on large section ducts. Any required angle stiffening shall be external
and access covers shall be provided at each internal joint.
Ductwork shall be designed to suit the environment in which it is designed to operate. Material of
construction shall be polypropylene, PVC-U, GRP or stainless steel.
Ductwork within buildings shall be above ground level.
Ductwork external to building shall be installed below ground level or below tank covers.
The material of construction shall be completely suitable for operation in the prevailing internal and
external atmospheric conditions.
Main duct runs and branches shall be installed with damper to allow for flow regulation/balancing and
for isolation purposes. Access openings shall be provided adjacent to control/isolation dampers with
diameters equal to and greater than 150mm.
Dampers shall provide airtight seal in the closed position.
Pilot test holes shall be provided in all main duct runs and branches for airflow measurement to allow the
complete system to be balance. Suitable grommet and sealing plates shall be fitted to the test holes.
Appropriate gas sampling points shall be supplied in ducting running from each major leg at a distance
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of not less than four duct widths from any bend. Ports for manual sampling shall have a minimum
diameter of 30mm. Removable plugs for each of the sampling ports shall be supplied.
Ductwork shall be designed to be laid with falls and be complete with valves situated at low points to
enable condensation to be drained. Ductwork should generally fall back to the extraction point to ensure
that condensation falls back to the tanks from which air is being extracted. The ductwork shall be
designed to ensure that the total number of drain points are minimized.
The ductwork installations shall be designed to avoid trappings of fumes or gases in dead ends and
prevent the collection of condensation which may be formed internally at any point in the duct work and
which cannot be drained through drain valves located at accessible positions.
Air flow meters shall be provided to monitor the total airflow in the systems.
Flexible joints shall be used at connections to items of Plant.
Attention shall be given to adequate and sufficient supporting of ducting, together with accommodation
of thermal expansion.
Ductwork supports shall be fabricated from either stainless steel or from galvanized mild steel. Duct
supports shall be held off ductwork with neoprene lining to brackets.
Dampers and test points shall be accessible from ground level or from walkways and platforms.
Labels shall be provided as follows:
Identification of test points
Identification of drain points
Identification of isolation/control dampers and commissioned setting of dampers
Airflow rates shall be regulated in accordance with the recommendations and tolerances laid down in
CIBSE commissioning code A. A full commissioning record shall be kept together with final airflow
rates achieved.
Ductwork shall be smoke tested to ensure that joints are gas tight.
Ductwork shall be earthed to ensure that no uncontrolled static discharge can occur.
7.1.60 Tanks
1) General
Tanks shall be designed, erected and tested generally in accordance with AWWA D100.
Welded steel tanks shall be designed with a corrosion allowance of 1.5 mm.
Steel plate thickness shall not be less than 5 mm.
Internal roof support structures shall be protected from corrosion to maintain the design life of the tank.
Tanks shall be provided with drain points, which shall terminate with a Bauer type coupling. High level
interconnecting pipework with an isolating valve shall be fitted between adjacentstorage tanks of similar
purpose.
High level overflows shall be fitted to tanks for emergency situations.
Drilling or welding to the tank structure after the plates have been coated shall not be allowed.
Tanks shall be provided with a davit operated access hatch on the side of the tank for cleaning purposes.
The access hatch shall be easily opened and closed with the minimum of dismantling time. The hatch
seal shall not be compromised upon operating the hatch and shall be re-usable. The seal shall be designed
such that it only requires replacement after more than 15 operations. The hatch design shall provide for
the safe access of personnel to the tank for all inspection and maintenance functions.
2) Glass Coated Steel Tanks
Glass coated steel tanks shall consist of a shell fixed to a concrete base. Vertical cylindrical tanks
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constructed of bolted sectional panels shall be supplied. Stiffening of the vertical surface of the tank shall
be fixed to external surfaces.
The tanks shall be classified to suit the operating pressures that can occur when in service. Superimposed
loads on the tank shell, shall be based on: internal vacuum; plus snow load;plus weight of roof, or 1.2
kN/m2, whichever is the greater.
Tank flange nozzle connections shall be provided with suitable reinforcing plates for bolting to the tank
shell. Tank nozzles and reinforcing plates shall be manufactured from stainless steel.
Tank fittings to be galvanized shall have work carried out on them, i.e. welding, drilling, bending, etc.,
prior to coating. After galvanizing the surfaces shall be passivated against the formation of white rust.
The sectional panels making up the tank shall be of glass coated steel, the coating being applied to both
sides. The coating shall comply with the applicable requirements of ISO 28722. Bolted lap-jointed
construction shall be employed using an inter- panel sealant to give a structure which is leak tight.
Machining, i.e. cutting the plates to size and shape, providing bolt holes, providing holes for flanged
connections, and rolling to the correct curvature, shall be carried out prior to coating. Drilling or welding
to coated panels shall not be allowed.
Drifting to align holes during assembly shall not be allowed.
Prior to coating, the plate surfaces shall be blast cleaned to remove all rust and mill scale then chemically
cleaned if necessary to remove any grease and dirt.
The panel surfaces shall be coated evenly with a three coat protection system to a minimum glass
thickness of 280 microns. The coating shall be tested to 1000 volt zero defect with controlled test voltage
+ 1% at probe contact.
Typical physical properties shall meet the following requirements:
Parameter

Value

Adherence

glasstosteel,inexcessof34MN/m2

Flexibility

glassandsteeltobethesame

Young'sModulus

70GN/m2

PercentageElongation

0.3%

PoissonRatio

0.2

Hardness

3.5to6(MohrScale)

Abrasion

0.0078gm(TabularTest)

ChemicalResistance

Alkalisandacids,bothorganicandatDesignTemperature
inorganic(nothydroflouricacidorsodiumhydroxide)between
pH5andpH11-completeresistance

Peeling

None

Chipping

None

Porosity

None
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Tank fixings which will come into contact with the product to be contained in the tank,including the
gases released from the product, shall be manufactured from suitable corrosion resistant material.
Tank shell stiffening rings and foundation fixings shall be of carbon steel hot dip galvanized in
accordance with ASTM A 123/A 123M.
Bolts, nuts and washers shall be high tensile grade carbon steel hot-dipped and spun- galvanized. Washers
shall be provided at all positions under the nuts. Bolts shall be of sufficient length such that at least one
clear thread pitch protrudes through the nut on final assembly. Loading on the bolts, imposed by the
panels and other tank attachments, must be taken on the shank portion of the bolt and not the threaded
section.
Bolt heads occurring within the tank shall be mushroom-shaped to spread the load on the glass coated
steel surface. The head shall be encapsulated with polypropylene, or of a similar material, to completely
seal the bolt head from the liquids and gases within the tank, and to effectively seal the assembly hole in
the panel.
The bolt head encapsulating material shall be suitable for being in contact with the waste liquids
specified.
A full-width mastic joint sealant shall be applied between the glass coated steel panel sections. The
sealant shall exude through the bolt hole to completely fill the gap between thebolt shafts and the panels
and along the edges of the panels. Along these edges a neat continuous fillet shall be produced which
shall extend by at least 4mm across the panel face to give protection to the panel corners.
The sealant shall be suitable for being in contact with the product stored.
The sealant shall be non-biodegradable and resistant to both ageing and weathering under the expected
service conditions which will exist. A good adhesion to the panel glass coating shall be assured.
Application of the sealant shall be carried out strictly in accordance with the maker's recommendations.
The panel surfaces and edges shall be thoroughly cleaned of all oil, grease and other surface contaminants
prior to any sealant being applied.
Quality assurance checks and inspections shall be carried out throughout the entire manufacturing
process, including packing for transportation and during erection at site. Documented evidence of such
checks and inspections, including Certificates of Test, shall be maintained and made available for review
if requested.
The tanks as finish installed at site shall be of high quality and the program of quality assurance checks
and inspections to be carried out shall take this into consideration.
The Contractor shall provide a portable detector to facilitate witnessed defects checking on site.
Damaged panels shall not be used for construction of the tanks. Panels which sustain damage prior to the
take-over of the installation shall be dismantled and removed from site.
Only minor superficial damage to the coating and isolated porosity shall be allowed to be repaired on the
panel faces. Panels with excessive porosity, cracks, crazing of the coating, deep scores, chipping or
peeling evident on the surfaces shall be rejected. There shall also be a uniformity of color between panels.
Details of the proposed method of repair and materials to be used for repair shall be submitted to the
PMC for acceptance.
3) Sectional Epoxy Coated Steel Tanks
Except for the coating specification sectional epoxy coated steel tanks shall comply with the requirements
stated for glass coated steel tanks.
4) Tank Burial
Generally, glass and epoxy coated steel tanks are intended for above ground use. Where the lower section
has to be buried, the buried depth shall not exceed the depth of one horizontal plate, the backfill to the
steel plate shall be 10mm single size rounded gravel to ensure uniform loading, and the overall design
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shall resist flotation under any condition whatsoever without resort to temporary pumping or reliance on
drainage.
5) Roofs and Covers
Roof and covers shall be provided with inspection hatches for: viewing of the tank contents;removal of
plant, and viewing of installed plant and materials including weirs and launders.
Roofs and covers shall be designed to act as occasional man access to roof mounted plant and inspection
hatches and for forced air purging/ventilation.
Non-slip surfaces will be required for defined walkway areas. The surfaces shall be non-slip in both wet
and dry conditions.
Roofs and covers shall be designed in accordance with the design loadings stated in AWWA D100.
Design pressure classification shall be selected to suit the operating pressures that can be created when
in service.
Dead loadings shall apply to the self-weight of the roof material.
Superimposed loads, shall be based on internal vacuum plus a snow load, or 1.2kN/m2, whichever is the
greater.
7.1.61 Surge Protection Vessels
1) General
Surge vessels shall be of the air pre-charged bladder type.The air shall be contained between the bladder
and the vessel shell.
A method statement for the safe charging of the vessel with air shall be included in theOperation and
Maintenance Manuals.
Vessels shall be constructed and tested in accordance with ASME BPVC Section VIII or equivalent
International Standard.
Internal weld surfaces shall be dressed for a smooth finish prior to painting.
2) Bladder
The bladders shall be manufactured from a suitable quality butyl rubber with a minimum life expectancy
of 15 years.
The bladders shall be capable of being readily removed without the need to dismantle the vessel from the
installation. A method statement for the safe removal of the bladder shall be included in the Operation
and Maintenance Manuals.
3) Fittings
Each vessel shall be fitted with:
'Schrader' type valve for gas pressurization.
Suitably rated safety valve.
Water drain valve, complete with plug fitted to the open end. For sewage applications, the drain shall
outlet shall be a minimum size of 200mm.
100mm diameter pressure gauge calibrated in bar and meters head, complete with snubber and isolation
valve.
Gas bleed valve, complete with plug fitted to the open end.
Water level indicator, suitably marked with the correct operating levels for pump stopped and operating
with varying numbers of pumps under steady state conditions.
Flange connection for connecting to the pumping main.
450mm minimum size inspection opening.
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Two 25mm threaded bosses for future instrument connections, fitted with suitable plugs.
The gas charge connections shall be accessible from floor level. The hose assembly for connecting to
pressurizing plant shall be provided with each vessel.
The water level indicators shall be suitable for continuous monitoring,ie. they shall not allow gas to
'escape' under low water mains pressure conditions without the need to close isolation valves.
Isolation valves which if accidentally opened allow gas or water to 'escape' shall be provided with locks.
7.1.62 Pressure and Vacuum Gauges
Gauges shall be provided for all pumps as detailed in the Specification and for all other equipment where
necessary.
Pressure and compound gauges of approved manufacture, shall be provided and fixed directly to and at
the same level as the delivery and suction branches of each dry well pump. The gauges shall be fitted
with diaphragm type isolating valves, but siphon pipes will not be required. Gauges shall not be connected
to air release or auxiliary suction pipes.
All gauges shall have concentric dials of 150 mm diameter, pressure gauges being graduated in meters
head, and compound gauges in centimeters of mercury and meters head. Gauge graduations shall be such
that the gauge is never used continuously beyond60% of the maximum graduation. The face of the dial
shall have a warning label marked in red attached thereto reading:"IMPORTANTTURNOFFWHENNOTINUSE"
The gauge mechanism shall be of the Bourdon tube type, having stainless steel movements and shall
comply with relevant standards. It shall be sealed from the liquid being measured by means of a
diaphragm or capsule and be filled with silicone oil.
All gauges shall be fitted with a pressure snubber to dampen pressure pulsations.
Before the gauges are delivered to site, each gauge shall be tested in accordance with relevant standards
and a test certificate for each gauge, confirming that they are of the required accuracy, shall be sent to
the Employer. Further copies of the test certificates shall be incorporated in the operating and
maintenance manuals.
8. Pump Specification
The Mechanical component of the pumping station shall consist of the following equipment’s. Details of
each equipment shall be designed, manufactured, and installed in accordance with the specifications and
drawings set forth hereinafter in this Section.
The equipment mentioned in the following sections shall be equal or above the specification.
The equipment applied in pumping station can change the specificationunder the approval ofthe
Employer and supervisor, if the performance and efficiency of equipment is equal or above the
specification.

8.1 CLEAR WATER PUMP & SUMP PUMP
Functions:Pumping clean water with water supply area
Operation type :
Automatic operation with the pressure of supply water in V.V.V.F.(INVERTER) & manual operation
(Clear water pump)
Automatic operation & manual operation (sump pump)
8.1.1 End Suction Single-stage Volute Pump
Design criteria
The pump and electric motor shall be appropriateforboth continuous and intermittent operations. The
pumpshall be able to operate without experiencing the surge, cavitations and vibration within the pump
head.
(i) Casing
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The casing shall be made of cast iron (GC 250 or above) without any defect. And the inner &outer surface
of casing shall be treated with the smooth surface finish.
The bearing housing shall be made by either split casting or integral type casting, and fastened with the
lower casing by using the bolts.
The casing shall be fastened with eyebolts or lifting rings, and the pipe coupler shall be applied for the
air extraction.
(ii) Impeller
The impeller is cast steel (SSC13 or above), integral type and shall be statically and dynamically in
equilibrium with smooth surface finish.
The external diameter surface, slip surface, boss hole and two boss end surfaces of impeller shall be
machined. The impeller shall be firmly fixed to the pump shaft so that the impeller or shaft sleeve do not
relatively rotate in the forward or reverse direction to the pump shaft.
(iii) Stuffing box
The mechanical seal must be used for the penetrating part so that complete water tightness is maintained
(iv) Wear ring
The stainless steel (STS 304) wear ring shall be fixed to the casing and impeller respectively, and shall
be replaceable labyrinth type or L type which the gap flow caused by the difference in pressure between
both ends is small. The wear ring shall be fixed with the key to prevent the movement regardless of the
rotational direction of impeller.
(v) Main shaft
The main shaft shall be able to transmit the power, and shall have the sufficient stiffness against the
deflection.
The bolts of main shaft shall be fastened in the direction to avoid the loosening of bolts and shall be
fortified with thewashers and so on, to prevent the loose nuts.
The waterproof collar kit shall be appliedon the main shaft to prevent the water from enteringinside
thebearings.
(vi) Bearing housing
The bearing housing shall have the sufficient durability against the impacts, which are caused by the
operation and shutdown of pump.
The thrust bearing shall be durable to all possible axial thrusts acting on the shaft during the operation.
Bearing shall be lubricated by grease or oil.
The drainage hole and waterproof hole shall be applied so that the water leakage from stuffing box does
not enter inside the bearing.
(vii)
Coupling
The pump or motor shall be replaceable by removing the coupling without making any changes of other
component.
The coupling shall be equipped with spline or other mechanical key for the accurate transmission ofpower
to the shaft.
For the safety, the coupling shall be installed with the coupling guards, which is bolted to the common
bed.
(viii)
Motor
The motor shall be totally enclosed fan cooled type, and lubrication method shall be totally enclosed type,
and shall be installed on the common bed of pump.
(ix) Common bed
The common bed shall be able to support the pump and the electric motor,of which the forces are acting
on the structure, and shall be fixed with the anchor bolt on the concretefoundation.
Coating
The coating shall be applied in accordance with the terms of coating and painting from general
specification.
Material
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Casing

Gray Cast Iron(A48-CL35 or BS1452 Gr260 or GC250) or Eq.

Impeller

Stainless Steel Cast(A743-CF8, orBS1504 304C15, or SSC13) or Eq.

Shaft

Stainless Steel(A240-304 or BS1501-304S15 or STS304) or Eq.

Common base

Carbon Steel(A-283C or BS4360-40 or SS400) or Eq.

Configurations
(i) Accessories per unit
Coupling(including cover)

1 set

Common bed

1 set

Pressure gauge & Connection Pipe

1 set

Bolt&nut

1 set

Air extraction valve & Drain valve

1 set

Reducer for Inlet & Outlet

1 set

Standard & Special Tools

1 set

Counter Flange

1 set

Other necessary part

1 set

(ii) Spare parts per unit
Mechanical seal

1 set

Pressure gauge

1 set

Other necessary part

1 set

Others
Except as otherwise indicated, It shall be apply to general specification.
8.1.2 Double suction, single stage volute pump
General
All pumps shall be designed, constructed, tested in accordance with the requirements of this
Specifications, Equipment Data Sheets, and KS codes and standards.
All the pumps shall be designed such that all pumps rotating parts will remain inside the pump casing
upon failure.
Immediately after award, the Supplier shall begin engineering and design for all pumps.
Materials shall be suitable for the design and operating conditions specified in this specification and shall
be in accordance with all engineering codes, standards applicable to the specified services and data sheet
for pumps.
In case of high-tension motor, it shall be equipped temperature sensor for bearing and coil. And it shall
be equipped digital temperature monitor, 4∼20mADC output terminal including R/I transmitter that is in
temperature indicating box. Pipe and wire from sensors to local operating panel is bound to contractor
Casing
Pump casings shall be suitable for the specified design pressure. Castings shall be of uniform high quality,
and thickness shall not be varied below the Supplier's standard.
Wearings
Wearing rings shall be provided on both the impeller and casings.
Design of rings shall be such as to be easily renewed and maintenance in service and to reduce leakage
to a minimum.
Shaft
Critical speed shall include the effects of lubrication, bearings and bearingssupports.
Impeller
Impellers shall be accurately fitted and rigidly keyed to shaft.
All rotors shall be dynamically balanced with all rotating parts connected
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Baseplate
The pump and driver shall be bolted to a baseplate that shall extend under and beyond all parts of the
pump and driver.
Baseplate shall be drilled by the Supplier to suit the actual drilling in the motor base in order to ensure
correct matching of holes.
Anti-vibration device including spring mount must be installed so as to reduce amplitude of vibration and
absorb vibration.
Material
Casing

Gray Cast Iron(A48-CL35 or BS1452 Gr260 or GC250) or Eq.

Impeller

Stainless Steel Cast(A743-CF8, orBS1504 304C15, or SSC13) or Eq.

Shaft

Stainless Steel(ANSI 410 or STS410) or Eq.

Casingwearing ring Ductile Cast iron
(A536-65-45-12, or BS2789 Gr.420/12, orGCD450) or Eq.
Shaft sleeveStainless Steel Cast(A743-CF8, orBS1504 304C15, or SSC13) orEq.
Coupling

Cast iron(A48-CL30, or BS1452 260, or GC200) or Eq.

Common base

Carbon Steel(A-283C or BS4360-40 or SS400) or Eq.

Configurations
(i) Accessories per unit
Coupling

1set

Foundation bolt & nut

1set

Pressure gage

2set

Space heater

1set

Pump bearing temperature sensor

1set

Motor bearing temperature sensor

1set

Motor coil temperature sensor(1ea per phase) 1set
Monitoring unit

1set

(ii) Spare parts per unit
Wearing ring

1set

Shaft sleeve

1set

Grand packing

2set

Bearing

1set

Grease

1set

The other accessories

1set

Others
Except as otherwise indicated, It shall be apply to general specification.
8.2 SUMP PUMP
Functions: To drain the wastewater in pumps room.
Design criteria
(i) General
The pump and motor shall be capable of pumping within the pre-designated flow range without causing
the rapid torrent, cavitation or vibration while maintaining the rating for consistent durability.
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In order to prevent the turbulence, cavitation and vibration throughout the entire pump operating range,
the motor of pump shall not be overloaded on the specific point from the pump characteristic curve at the
maximum speed within the stable pump operating range, which is proposed by the manufacturer.
The load correction factor cannot be applied for determining the size of motor.
All the rotating parts ofpump shall be statically and dynamically balanced in order to prevent the vibration
during the pump operation. And no resonance shall be occurredat the normal operating speeds during the
weight distributing process of equipment.
In any cases, the amplitude of vibration measured at any point of the pump shall not exceed the limits
according to the latest edition of Hydraulic Institute or ISO Standards. The excessive vibration canbe an
appropriate reasonfor the rejection of equipment.
The whole parts foreach pump shall be designed to withstand any stresses that can be possibly
imposedduring the handling, shipping, erection, and operation.
The end product ofequipment shall not havethe resonance, the vibration, the noise, and the water leakages
beyond operation range, in the middle oftheassembly and operation. All the equipment shall be
convenient for the disassembly and maintenance.
(ii) Casing
The pump Casing shall be of cast iron or approved equivalent material.
(iii) Impeller
The impeller shall be made of cast iron or approved equivalent material, and be semi-open statically,
dynamically, and hydraulically balanced, accurately machined and filed for smoothness.
(iv) Shaft
The shaftshall be made of stainless steel with the ground and polished surface finish. The shaft shall
double mechanical sealed, and Tungsten-Carbide carbon ring with stainless steel parts, and oil filled
chamber to lubricate running faces.
(v) Fasteners
The fastener shall be stainless steel 304 or approved equivalent material.
(vi) Motor
The motor housing shall be cast iron, and hermetically sealed, squirrel cage induction type in oil filled
chamber. Power shall be 400V, three phase, 50 Hz.
The motor and pump shaft shall be connected as an integrated model, andprovide the waterproof, oil
resistant and grounded features as well as the flexible power cord. The motor shall not be overloaded
throughout the entire pump characteristiccurve.
The motor shall be capable of running dry operation for the extended periods of time without having any
damages to the motor or seal.
The design of motor shall be applied withthe submersible design and the enclosures at IP 68 or equivalent.
(vii)
Motor lead cable
The conductors shall be made of the copper stranded wire and Vinyl or neoprene shall be applied to
Jacket. The terminal head grommet shall be of Epoxy sealed Buna - N.
(viii)
Others
Except as otherwise indicated, It shall be apply to general specification.
Material
Casing

Cast iron(A-48 CL30, or BS 1452 Gr. 260, or GC200) or Eq.

Impeller

Cast iron(A-48 CL30, or BS 1452 Gr. 260, or GC200) or Eq.

Shaft

Stainless Steel 304(A240-304, or BS1501-304S15, or STS304) or Eq.

Configurations
(i) Accessories per unit
Cab type cable (from equipment to control panel)

1 set

Pressure gauge & Connection Pipe

1 set

Counter Flange

1 set
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Lifting chain

1 set

Mechanical seal

1 set

Other necessary parts

1 set

(ii) Spare parts per unit
Mechanical seal

1 set

Other necessary parts

1 set

Others
Except as otherwise indicated, It shall be apply to general specification.
8.3 VALVE
8.3.1 CHECK VALVE
Functions: To prevent reverse flow when pump suddenly stop.
Design criteria
(i) General
Valve shall be of non-slam, dashpot with counter weight loaded type and shall block the counter flow in
order to mitigate the water impact. when counter closed, in case water hammering of max pressure
10kg/cm². The check valve shall consist of a body, disc, stem, seat and dashpot.
(ii) Body
The body shall be made of cast steel or equivalent, and be of streamlined shape in order to reduce the
head loss. The cross-sectional area shall be larger than the diameter of flow pipie. The check valve shall
be designed for the horizontal piping and the normal pumping operation. The center of gravity for disc
stem boss shall be designed to relieve the impact, and the dash-pot shall be installed on the body.
(iii) Disc
Material shall be supplied ductile cast iron or approved equivalent material. Disc shall be supplied steam
lined shape to be reduced head loss related to head of fluid when free open.
(iv) Shaft
The shaft shall be made of Stainless Steel(ANSI 410 or above) andwhose diameter shall be designed to
withstand more than 150% of twist loading placed from the disc.
(v) Seat
The seat shall consist of Body seat and Disc seat. Disc seat shall be made of EPDM, and Body disc shall
be made of bronze casting or stainless steel304. Seat shall be able to disassemble and assemble in field.
The fixture of seat shall be fitted without any leakages.
(vi) Bearing
The bearing shall be of the sleeve type that fitsinto the boss of body. The material shall be made ofthe
bronze casting or equivalent.
(vii)
Shaft Seal Device
The part of body and shaft shall be appliedwith V-Packing or O-Ring in order to prevent the leakage. The
shaft seal shall be designed to assemble with packing box without disassembly.
(viii)
Hydraulic damping system
The hydraulic damping system shall be of the adjustable type, which consists of the cylinders, pistons,
piston rods, piston press rams, piston-pulling springs, speed control units and the pressure relief valves.
Also, the damping system shall be able to adjust the mounting position for the piston press ram of the
piston rod in the desired position within the field.
Materials
Body

Cast Steel (A216-WCB, or BS1504 161 Gr480, or SCW410) or Eq.

Disc

Ductile Cast iron

(A536-65-45-12, or BS2789 Gr.420/12, orGCD450) or Eq.
Shaft

Stainless Steel(ANSI 410 or STS410) or Eq.

Seat ring

Stainless Steel (A240-304 or BS1501-304S15 or STS304) or Eq.
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Cylinder

Cast steel(A27-60 or BS3100 Gr. A1 or SC42) or Eq.

Piston

Forged steel(A105, or BS1503 221-490, or SF45) or Eq.

Piston rod

Forged steel(A105, or BS1503 221-490, or SF45) or Eq.

Counter weight

Cast iron(A48-CL30, or BS1452 260, or GC200) or Eq.

Configurations
(i) Accessories per unit
Floor stands

1 set

Hydraulic damper

1 set

Counter Flange

1 set

Other necessary part

1 set

(ii) Spare parts per unit
Bolt & Nu t

1 set

Other necessary part

1 set

Others
Except as otherwise indicated, It shall be apply to general specification.
Notes
The vendor under the contract shall check the flange specifications in application and the working
pressure of equipment, and provide the equipment after the discussion with the mechanical supervisor in
order to avoid any issues from the installation.
The vendor under the contract regards the completion of work if the fully functional equipment are
guaranteed under the close cooperation with the other fields in terms of the design, manufacturing, onsite delivery, installation (On-site engineer provides the technical support in case of the installation by
other constructor), test run.
8.3.2 DISCHARGE VALVE
Functions:For pump interlocking and discharge water flow control.
Design criteria
(i) General
The butterfly valve shall be of short body type with double flange, which includes the manually operated
worm gear, stem cap, gear box and body flange mating. (Or shall be made with the ‘tongue and groove
joint’ method.)
(ii) Body
The body shall be made of cast iron or approved equivalent. The rib shall be provided and installed if the
reinforcement of body is necessary. The leg shall be of integral type and be installed at 400mm above.
The seat and disc shall be provided in accordance with the conformity criteria.
(iii) Disc
The disc shall be made of cast iron or approved equivalent. The disc shall be parallel to the direction of
flow when the valve opens. The disc shall be of streamlined shape and providedwith the thickness, which
is smaller than 2¼ of valve diameter.
(iv) Shaft
The valve shaft shall be made of stainless steel or approved equivalent. The valve shaft shall be
configured with either one valve stem that goes through inside or two valve stems inserted from both
sides. In case of two valve stem configuration, the size of shaft shall be 1.5 times larger than the disc.
(v) Valve Seat
Seat shall be designed for waterproof under the maximum differential pressure. If the seat material is
composed of metal, the disc shall be applied with EPDM. If EPDM is applied on the body, the disc shall
be made of metal. The EPDM seat shall be installed with care to avoid any issues. The valve installing at
800mm above shall be able to replace the EPDM parts without disassembly.
(vi) Motorized actuator
The motorized actuator, which is able to remote if necessary, shall be of the integral type as included the
strong control with simple system and fast response speed, no out-of-order for long timeoperation, case,
bevel gear, limit switch, torque switch, manual handle, manual & MOV reserve device, field & remote
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selector switch, open & close switch lamp, digital aperture gauge, and terminal box. The motorized
actuator shall have high torque under 3P, 400V, 50Hz and the maximum torque, which is 2.5 times greater
than the normal operation. And the actuator shall be able to run for 30min under the overload. And
noother issues shall be occurred from the frequent start and stop sequences. The motorized actuator shall
be designed with F class insulation rating without revealing the rotating parts while the face of casing
and flange shall be interconnected each other.The operation shall be shut down if the actuator is
overloaded due to the device malfunction occurred by sudden errors. When the motor coil is overloaded,
the actuator shall be protected by the temperature sensor. The motor shall be protected even if the problem
is occurred from 3P. The actuator shall beable to operate even in the 10 percent of decrease for power
supply.
Materials
Body

Cast iron(A-48 CL35 or BS1452 Gr.300 or GC250) or Eq.

Disc

Cast iron(A-48 CL35 or BS1452 Gr.300 or GC250) or Eq.

Shaft

Stainless Steel(A276 403, or BS 420 S29, or STS403) or Eq.

Seat

Bronze casting or Stainless steel304

Configurations
(i) Accessories per unit
Connection spindle

1 set

Limit switch

1 set

Torque switch

1 set

Space heater

1 set

Counter Flange

1 set

Other necessary part

1 set

(ii) Spare parts per unit
Bolt & Nut

1 set

Fuse and lamp

1 set

Other necessary part

1 set

Others
Except as otherwise indicated, It shall be apply to general specification.
8.4 HOIST
8.4.1 MAINTENANCE HOIST
Functions: To maintenance the mechanical equipment.
Design criteria
The manually driven portable monorail gantry crane shall have a chain pulley block, geared trolley, gantry
structure with wheel supports at its base. It shall be designed in the way so as to facilitate the installation
and maintenance activities.
(i) Gantry Structure with crane legs
The gantry structure shall be thetruss type, which is provided with I-beam as a tracking beam at the top,
and support the legs with necessary bracing on the either side.The crane legs shall be made of
weldedstructural steel. The connection between the crane leg andthe I-beam on upstream side shall be
connected with the rigid bolt, and the pivoted pin joint or the semi-rigid bolted joint for the downstream
side. The gantry structure legs shall be provided with a pair of wheels and fixing device.
(ii) Girders
The girder (I-beam) shall be provided at the top of gantry crane legs. The allowable deflection for the
supporting beam structures under the normal design load shall not exceed more than 1/850 of the span.
(iii) Chain pulley block and geared trolley
The chain pulley block shall be suitable for lifting the loads in the vertical direction by manual operation.
The chain pulley block shall be lightweight, easily portable for installation, and easy for operation. The
chain pulley block consists of top and bottom hook fittings. And the hook on top of chain pulley block
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shall be hung on the hook of geared trolley equalizer pin. The lifting hook shall be of the swivelling type
which rotates freely during the lifting, and the rigging hook shall be placed on the other end.
The length of chainshall beover 2 times greater than the total head and have the sufficient margins when
the hook reaches down to the designated point.
The release prevention mechanism shall be applied to prevent the loads from falling off the hoist.
The manual grease lubrication shall be applied to the bearings and the grease sealing shall be applied
where the grease refuelling is not available.
The monorail trolley shall be mounted on the end flange of tracking beam (girders) inthe appropriate size.
The trolley shall consist of gears, wheels and hand chain. The reciprocating motion of geared trolley shall
be available when the sufficient power is acting on the hand chain. The geared trolley shall be easily
towed with the specially-designed contoured wheels throughthe I-beam of gantry structure. The trolley
shall be adjustable to fit intothe flange widths of beam.
Material
The materials shall be suitable for the own purposes, and comply with the latest standards or the approved
equivalent standards. The specific materials shall not be designated.And the use of alternative materials
with corresponding or higher quality and properties shall be subject to the approval of Engineer.
Frame

Shape and steel plate or Carbon Steel or eq.

Gears

Cr-Mo alloy Steel or eq.

Hook

Forged Steel (A105, or BS1503 221-490, or SF45) or Eq.

Coating
The coating shall be applied in accordance with the terms of coating and painting from general
specification.
Test & inspection
Following type of tests shall be performed on the lifting arrangement.
(i) Proof test
The chain pulley block shall be subjected to the proof load of 1.5 times the working load limit through
the lifting length with ensuring that the load is acting on every part of the block mechanism and each
geartooth. When the test is carried out throughthe operation of hand chain wheel by power, the load shall
be lifted and lowered by hand through the distance to prove satisfactory working of the mechanism of the
block.
(ii) Load test
The load test for chain pulley block shall be carried out between 100% through 125% of the working load
limit during the lift and release.
(iii) Type test
Any breakage or distortion of material shall not be occurred from the test during the loadrelease.
(iv) On-site testing and inspection
Main dimension &appearance inspection
Test run
Performance Testing
Configurations
(i) Accessories per unit
Hoist & parts

1set

Portablelifting frame

1set

Hand chain

1set

Load chain

1set

Geared trolley with hand chain

1set

Gantry frame with wheels

1set

Standard & Special Tools

1set
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Lubricating tools

1set

Other necessary parts

1 set

(iii) Spare parts per unit
Grease(18 lit.)

1 set

Other necessary parts

1 set

Others
Except as otherwise indicated, It shall be apply to general specification.

8.5 WATER HAMMER CONTROL SYSTEM
Functions:
The bladder tank protects the pipelines & pump systems against shocks by water hammer that can be
caused when the pump accidentally stops due to such as power outage.
8.5.1 Vertical cylindrical bladder tank type
Design criteria
(i) Bladder tank
The bladder tank is connected with a flange, which is connected to the flanges of main pipe, drain pipe,
and all necessary measuring instruments. The tank shall come with all necessary parts to guaranteethe
performance. Also, an internal pressure shall be easily read with a pressure gauge through the naked eye.
The bladder tank shall be designed, manufactured, and installed according to the standard of ISO or
ASME Boiler and Pressure Vessel code. The bladder tank shall be a welded steel plate construction and
absolutely leak-proof structure which can withstand the multiple shocks caused by water hammer. The
inspection and completion certificate shall be prepared in accordance with the relevant standards.
The bladder tank has a diaphragm inside the tank and a device shall be installed inside the tankto monitor
the breakage of diaphragm. If the diaphragm is damaged, the device shall be able to transmit the warning
signals to operators
The pressure inside the tank shall be configured at the appropriate design conditions based on the
computational analysis considering the site conditions, and able to minimize the water hammer.
(ii) Lop
An electric circuit shall be provided in order to monitor the diaphragm within the pressure vessel, and a
terminal capable of transmitting a signal to the outside shall be provided in case of diaphragm breakage.
The primary power is supplied from the electrical work scope to the local operational panel. And the
electrical works for the control cable and the secondary power supply to control the units from ancillary
devices and local operation panel are included in the contractor’s work scope. In addition, the terminals
must be provided for manually testing the contacts.
Operating conditions:
Temperature: -10℃∼+40℃ (14℉ ~ 104℉)
Test &inspection:
After completing the production, all the required inspections should be implemented at the
manufacturer’s factory, the test runs &training should also be implemented after the on-site delivery.
(iii) Piping works for valves and accessories
The manufacturer’s work scope includes the pipelines and valve works, which are required to connect
with the bladder tanks to a companion flange of the branch pipe from main pipeline.
All the required electrical wiring and piping, which are connected to the control panel with the primary
power source of 230V, are within the work scope of manufacturer.
The valves shall withstand at the maximum working pressure (equal or above)against the water hammer.
Thevalves shall be installed between the connecting pipelines and the pressure vessel. Since the flange is
connected to the civil pipeline, it must be selected after consultation.
The opening of the valve is manual and the operation is hand wheel, but the operation force shall be
within 20kg.
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The finishing coat shall be appropriate for the water supply andshall be applied more than 3 times.
(iv) Pipings
All piping materials shall be ISO standardized products.
The piping shall be installed without bending and durable with the internal and external stress.
The piping except for stainless steel shall be applied with the rust resistant coating for water supply.
The disassembly and assembly of piping shall be convenient for the maintenance.
Material
Tank body Carbon Steel(A-283C or BS4360-40 or SS400) or Eq.
Configurations
(i) Accessories per unit
Pressure Vessel

1 set

Drain Valve

1 set

Diaphragm Monitoring Unit

1 set

Pressure Gauge

1 set

Valve & Piping

1 set

Electrical wiring and piping

1 set

Anchor bolt and nut

1 set

Counter Flange

1 set

Other necessary part

1 set

(i) Spare parts per unit
Bolt & Nut

1 set

Other necessary part

1 set

Others
Except as otherwise indicated, It shall be apply to general specification.
8.6 Air chamber (Vertical cylindrical pressure tank type)
Design criteria
(i) Air chamber
Air chamber shall be manufactured to meet the following requirements
Type: Vertical cylindrical pressure tank
Material of tank: SB 410 or A516-70
All necessary accessories including main pipe connection flange, drainpipe connection flange, air
compressor connection flange, relief valve and the flanges for various instruments and water gauge for
monitoring the water.
Air chamber shall be designed, manufactured and tested in accordance with KS B 6231 and shall not be
damaged by water hammering pressure and shall be approved by the test in accordance with the Article
34 of Industrial Safety & Health Act and Article 58 of Enforcement Ordinance thereof, design and final
inspection of pressure container.
Water gauge shall be installed on water hammer cushion tank to ensure the water level and internal
pressure will be automatically measured and controlled by control panel at all times. Water level
information shall be maintained using LED by the responsible person even at the dim environment
Water gauge to monitor the water level inside air chamber shall not be damaged by sudden pressure and
shall be able to withstand the high pressure and shock wave. To prove such performance, at least utility
model certificate or the performance records guarantying the stability for at least 3 years at the pressure
more than 2 times the water hammer pressure shall be submitted.
Air compressor, solenoid valve and relief valve shall automatically response to abnormal rising or falling
of water level so as to be able to maintain the optimal water level and pressure within the tank as well as
ease the water hammering pressure to the extent possible.
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Painting shall comprise at least one primer coat and three water & sewage epoxy coat to prevent the
corrosion. The color shall be determined through the consultation with the client.
(ii) Air compressor
The air compressor for controlling the air pressure inside air chamber shall be designed to meet the
following requirements, but the contractor may change the design through the consultation with the
supervision engineer when design failed to meet the requirements
Model: Piston
Quantity: 2 per air chamber (1 for emergency)
Operation method: Interlocking or manual operation depending on air chamber condition
Max pressure: 9.0kgf/cm2 or more
Air compressor shall control to maintain the optimal air pressure and volume within the air chamber and
operation of cir compressor shall be possible both in auto method by control panel or manual method
2 Air compressors per air chamber plus I for emergency shall be provided
(iii) Control panel
Material shall be STS304 (2.0t or more), independent type and have space heater containing thermostat
inside.
It shall be the system that can control the air chamber and have air compressor, valves, switches for water
level and pressure detection (auto/manual selection, start/stop, open/close) and the functions to control
and monitor the indications and values
Control panel shall have LCD graphic screen indicated in Korean language for easy identification of the
operation state and the circuit to monitor the output from the controller so as to alarm and transmit the
abnormal operation of the compressor or solenoid valve
It shall have the function to recognize the water hammering and store the occurrence. It shall be able to
supplement the potential problems by notifying the occurrence of water hammering
Controller shall be able to transmit the information so that the state inside can be recognized from outside
and hardware function to accommodate the Internet function in future shall be included
The power to control panel shall be supplied by others (electrical work) but the power supply and control
cable for starting and controlling shall be included in the work scope and 4-20mA signal terminal for
instruments shall be provided
It shall be prepared for possible power failure for 30 minutes or longer at the site. Record on power failure
shall be maintained for view later.
A separate storage device for operation data of controller shall be provided and the device shall be
common device that can be used by normal computer (USB memory card movable hard drive etc.) and
the controller shall function normally even in case that such storage device is separated for use outside.
Since the control to deal with significant variation to flux is needed, unnecessary operation of compressor
or solenoid valve shall not be allowed. Thus it shall enable the operation to detect the variation to pressure,
rather than the operation simply for monitoring the water level. The measures to deal with water
hammering or unsteady flow.
(iv) Wiring
Control wire: Yellow 2.5mm2 or more
PT 2nd: Red 2.5mm2 or more
CT 2nd: Black 2.5mm2 or more
Grounding: Green 6.0mm2 or more
Power: Depending on loads (based on electrical facilities)
(v) Condition for use
Temperature: -10℃∼+40℃ (14℉ ~ 104℉)
(vi) Test and inspection
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All the inspection shall be conducted at the manufacturer's factory after manufacture and test and
commissioning and training shall be conducted after delivery at the site
(vii)
Valve and pipe work
Contractor’s work scope shall include air chamber and accessories, gate valve for main pipe, bellows,
service pipe, air duct and valves (ball valve)
Valve shall be stable to water hammering at more than maximum pressure and shall be installed between
main pipe and air chamber connection pipe.
Body and disk shall be SC410 or more and valve stem shall be stainless steel with sufficient rigidity
Valve shall be opened / closed manually with hand wheel of which operation force shall be less than 20kg
Finish coat shall be more than 3 layers which is suitable for water pipe
(viii)
Pipes
Pipes shall not be bent and shall be able to withstand internal/external stress, after installation
Pipes shall be coated with anticorrosive paint suitable for water pipe (except STS)
Assembly and disassembly shall be easy for maintenance
Material
Tank body Carbon Steel(A516-70 or SB410) or Eq.
Configurations
(i) Spare parts per unit
Air compressor: V belt

1 set

Air chamber: LED indicator (30cm) 1 set
Level switch

1 set

Control panel: Fuse

5 ea

Lamps (R,G,B LED)

1 set

Others
Except as otherwise indicated, It shall be apply to general specification.

9. ELECTRICAL SPECIFICATION
9.1 OVERVIEW
9.1.1 Introduction
This document outlines the electrical requirements for the Construction of Suryabinayak Pumping
Station, Nepal. This specification covers the requirements for all electrical systems, to ensure consistency
and compliance with site requirements.
The Contractor shall offer the whole works including civil, mechanical and electrical parts to fulfill the
aim of the project, as specified. It is the responsibility of the Contractor that is included in his offer of all
electrical deliveries and services required for the complete Works, and stated the exact quantity and
dimensions as necessary to suit his design of the Works.
The quality and type of the electrical components and systems shall be selected as specified in the Bidding
Documents. Additional components have to be selected by the Contractor and must be described in detail
in his offer. Any such component shall fulfill the uniform high quality standard that is required for the
whole Electrical Works.
9.1.2 scope of work
The scope of electrical works covers the design, manufacture, testing at manufacturers’ works, delivery
up to site, complete erection, final checkup, painting, testing, commissioning, 3 months trial run
commissioning and performance guarantee tests of various electrical equipment and accessories, such as
11kV power supply system, Distribution transformer, low voltage switchgear, cables, motor control
center, lightning arrester, earthing, internal lightings of plant buildings and external lightings of the plant
area etc.
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The scope of work also includes civil work such as excavation, laying of sand and bricks on cables, laid,
closing the excavation, making earthing pit chambers, foundation and pedestal for electrical equipment,
grouting of cable tray supports in walls, making entries for cable conduits in walls and making good the
surface to the original one, embedding concealed conduits, junction boxes, etc. in walls and ceilings and
making good the surface, foundation for street lighting poles, providing covers, checkered plates on cable
trenches, etc.
Co-ordination with local authorities, such as Nepal Electricity Authority, Electrical Inspectorate the
Nepal Government, chief electrical authority, etc. for obtaining all the statutory approvals needed,
preparing, submitting and obtaining approval of all electrical drawings and documents as well as
obtaining approval of the electrical installation from these authorities shall also form the scope of the
work.
Preparation and submission of As-Built drawings on soft-copy, installation, operation and maintenance
manuals of the equipment’s supplied along with their catalogues shall also be furnished.
The contractor scope of work is to complete the work on design Build Operation basis as per requirements
but is not limited to the supply, installation, testing and commissioning of :
11kV Power incoming
Distribution transformer
LV switchgear(MCC)
Cabling system (HT and LT cables)
Lighting system (internal and external)
Earthing and bonding
Small power system
Standby Generator
The Project shall be connected to the distribution line for power supply. The Contractor will be expected
to secure electricity for the operation of the Project from NEA. The Contractor is responsible for
constructing the electricity connections from specified connections points to the Pumping Station.
Required transformers, main electrical switchboards, substations metering units, etc. are to be provided
by the Contractor.
The Contractor shall consider that cost of connection to the power supply network shall be completed by
provisional sum after Employer's approval.
Provisional Sum :
Incoming power supply from NEA 11 KV Distribution line (HT metering, Double pole, LA, DO Fuses,
transformer installation and earthings)
9.1.3 Environmental Conditions
1) Location
Elevation 1,270 meters to 1,402 meters above sea level.
2) Temperature
Extreme Temperature Range

: -3.3°C to +36.0°C

Ambient temperature for the design of electrical equipment shall be 45°C
3) Humidity
Maximum

: 84%.

Minimum

: 37%
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9.1.4 System Design Parameters
The electrical equipment’s / items selected for this work shall be suitable for operation of technical
parameters specified below:
Incoming Power Supply

: AC, 11KV, 3Ph, 50 Hz

Plant power distribution voltage

: AC, 400 V, 3Ph, 4 wire, 50 Hz

Lighting and space heating

: AC, 230 V, 1Ph, 2 wire

Switchgear control circuit

: DC, 110 V, 1Ph, 2 wire

AC control

: AC, 230 V, 1Ph, 2 wire

Potential transformer secondary’s

: AC, 110 V, 3Ph, 50 Hz

System earthing

: Solidly earthed

Voltage Variation

: ± 10% of rated voltage

Frequency Variation

: ± 5% of rated frequency

Voltage drop shall be limited as follows

: Maximum Allowable System Voltage Drop

Service/Branch Feeders

: 2%

Branch circuits

: 3%

9.2 CODES AND STANDARDS
IEC/IEEE standards shall be considered as minimum applicable standards for the design, fabrication,
installation, and placing in service of the Pumping station electrical equipment. And the latest issues of
the Codes and Standards in force at the time of Contract Award shall be used.
9.3 ELECTRICAL EQUIPMENT
9.3.1 General
Materials and equipment shall be new, of the type and quality specified. Materials and equipment shall
be manufacturers' standard products in compliance with referenced standards and adequately described
by published product information.
9.3.2 Specifications and Standards
All electrical equipment shall, unless otherwise specifically mentioned, conform to the
authorized latest Standards by IEC/IEEE.
9.3.3 Special Tools
All special tools required for the initial installation and future maintenance shall be provided with the
equipment.
9.3.4 Enclosures
Electrical equipment enclosures shall be in accordance with IEC 60529, unless located in an area
which calls for better protection.
Sun shading (from direct sun rays) shall be provided for all outdoor equipment.
All electrical equipment shall be tropicalized for protection against humidity, salty atmosphere and
ingress of dust.
Space heaters shall be provided in all switchgear, bus ducts, motor control center, motors over 40 hp
and other equipment where condensation may be experienced. Heaters shall be rated 230V 1-phase, 50Hz ac. Heaters shall be energized automatically when the equipment is not in use.
9.4 11KV POWER INCOMING
All works have to be supplied with electricity on a very high level of reliability. The actual design and
the dimensions have to be determined by the Contractor according to the requirements of his offered
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plant.
The incoming power line should be planned to supply electricity from nearest existing 11kV distribution
line of NEA. The11kV is the rated voltage from NEA D/L to the Pumping station through H-Pole.
The location of the 11kV incoming point can be changed by the status of the distribution line of NEA.
The contractor should discuss with the NEA regarding the power incoming and should be approved from
the employer.
9.5 DISTRIBUTION TRANSFORMER
9.5.1 General
The supply of the Distribution transformer covers the design, engineering, manufacture, testing,
performance requirements of three phase, 11/0.415kV,50 Hz, Outdoor Oil immersed Transformer in the
pumping station.
Transformers shall be oil immersed, hermetically sealed, naturally cooled, core type suitable for outdoor
installation.
9.5.2 Vendor Document Requirements
Drawings and documents indicating the complete construction details, general arrangement drawing
showing front, plan and sectional views, elementary and schematic diagrams, installation, O & M
manuals etc. shall be furnished for approval before manufacture.
Vendor documents shall include, as a minimum, the following information:
Bill of materials.
Outline dimensions (general arrangement).
Foundation plan and detail.
Schematic and wiring diagrams of auxiliaries.
Cable and/or bus termination details.
Painting system details.
Test reports from the manufacturer for all routine factory tests performed on the equipment in
conformance with applicable standards.
Site test plans and reports
9.5.3 Transformer Rating
Ventilation pattern shall be oil natural, air natural, ONAN.
The impedance voltage of the transformer shall be not less than 4 %.
The electrical insulation system shall utilize class F.
The power transformer shall be designed to meet the temperature-rise and sound level standards as
defined in IEC 60076.
The rating of the transformer shall be carefully selected with consideration of the anticipated maximum
demand, connected load including lighting load, demand factor, starting current of large capacity motors
and power factor of the motors.
The capacity of transformer shall be proposed by Contractor, and the capacity calculation should be
considered with efficiency, power factor of motors, and voltage drop of the largest motor load. Regulation
of the transformer is that the voltage drop during starting largest motor should be not exceed 15%.
The power Factor Correction of the transformer shall be above 95%, and the transformer capacity shall
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have allowance rate of 20% to the maximum demand power.
9.5.4 Windings
High- and low-voltage windings shall be copper.
The windings shall be connected HV delta, LV star in accordance with vector group reference Dyn 11 of
IEC 60076.
The star point of the secondary windings shall be brought out through the tank and suitably terminated
in a separate housing for solid earthing in addition to the neutral connection.
Transformer impedance shall be selected to be capable of withstanding a fault current of 25 kA at 11.0
kV.
9.5.5 Tappings
Tapping control shall be by means of a manual, externally operated, off-circuit tapping switch complete
with tap mechanical tap position indicator.
Locking facilities shall be provided for the switch such that the lock can be inserted only when the switch
is in a definite tap position.
The tap changing selector shall be located below the oil level inside the tank and the selector operating
rod shall be external outside the tank.
9.5.6 Construction
The core shall be constructed from cold rolled grain oriented (CRGO) silicon steel sheets laminations.
The windings design and construction shall provide adequately designed and located coolant flow ducts
so that possible hot spots are eliminated. Windings shall be braced to withstand dynamic stress due to
short circuit conditions.
The core and winding shall be designed so that the iron loss is at a minimum but the ratio of copper loss
to iron loss shall be in accordance with an economic design and the manufacturer shall state the ratio
used.
The arrangement of internal connections shall be such that the transformer core and windings may be
lifted bodily from the tank without disturbing the insulators.
The transformer tanks shall be constructed from high grade steel with electrically welded seams.
Tank shall be mounted on a steel structure.
The tank shall incorporate lifting eyes suitable for the mass of the transformer and oil.
The tanks shall be provided with external cooling tubes or fins to provide natural cooling under the
climatic conditions.
The tank covers shall be of such construction as will prevent the accumulation of moisture and shall be
bolted to a flange on the tank top to form a weatherproof seal. All gaskets shall be of synthetic rubber
and cork compositions. The tank tubes and all steelworks shall be shot blasted internally and externally
before painting and a rust inhibiting paint shall be applied to both external and internal surfaces before
applying a final finish. The exterior shall be given an additional coat on site of a durable oil and weather
resisting paint.
The design and construction of the transformer core winding and tank shall ensure that the noise level at
full load is kept to the minimum consistent with economic design. The tank shall be reinforced or braced
where necessary to reduce the noise level.
The complete transformer arranged for service shall be capable of withstanding the specified impulse
voltage on the HV windings.
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All windings, winding terminals and connections shall be fully immersed in oil under all operating
conditions and materials shall be suitable for this duty and not be subject to deterioration from contact
with oil.
The windings shall be thoroughly dried out under vacuum at the manufacturer’s works and shall be
delivered to Site filled with oil to the normal level and ready for service.
9.5.7 Fittings
In addition to the standard fittings as per IEC, the transformer shall be fitted with the following:
Thermometer pocket for oil temperature.
200 mm diameter dial type oil thermometer.
Oil level gauge clearly visible from ground levels.
Tank filling and drain valves.
9.5.8 HV and LV Terminations
The HV insulated ACSR conductor termination suitable for upto 120 mm2 cable or conductor.
The bushings shall be replaceable without having open the tank cover.
The LV cable terminations shall consist of 3 phase and 1 neutral bushings mounted for receiving upto
300 mm2 single core (two nos.) XLPE / PVC cables
9.5.9 Earthing
The transformers shall be connected to the earth electrode.
All metallic enclosures, tanks, fittings and accessories must be bonded together and connected to the
earth electrode.
The transformer secondary winding star point/neutral shall be connected to earth electrode.
9.5.10 Transformer Installation
HT and LV cables to the transformers shall be supported on galvanized steel conduit or HI-PVC conduit,
cable tray.
If applicable, outdoor Hit Shrink Cable End Kits shall be used with the H.T cables.
9.5.11 Testing
The purpose of testing is to prove the validity of all technical data and sound performance of the
transformer.
a) Type and routine tests shall be carried out in accordance with IEC .
b) All test shall be carried out as per procedures recommended by the local power supplier (NEA)
c) Routine tests shall be carried out in accordance with IEC, including:
Measurement of winding resistance (1)
Voltage ratio measurement (2)
Check of voltage vector relationship (3)
Measurement of impedance voltage and load losses (4)
Measurement of no-load loss and current (5)
Insulation resistance measurement (6)
Separate-source voltage with stand test (7)
Induced over voltage with stand test (8)
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External construction inspection (9)
Check of oil leakage (10).
d) All the above tests shall be carried out at the transformer manufacturer’s factory. Only tests 6, 9 and
10 need to be repeated on site.
e) Type Tests
Temperature rise test on the transformer.
Impulse withstand test on the transformer shall be applied on the HV winding leg only and shall be in
accordance with IEC.
f) Short circuit test need not be performed if already performed on a transformer of the same rating and
similar construction. Type test result shall be made available.
9.6 LV SWITCHGEAR(MCC PANEL)
9.6.1 General
This specification covers the design, material, construction features, manufacture, inspection and testing,
performance testing of metal enclosed low voltage switchgear of voltage not exceeding 1000 V AC for
this project.
The switchgear would comprise of LV switchgear with MCCB, LV distribution board required for the
supply of power to and for the control of low voltage equipment in the pumping station.
9.6.2 Scope of Supply
The supply of the switchboard with all associated protection, controls, metering and accessories shall
include the following:
Manufacturing of major components of the equipment.
Manufacturing and/or supply of all associated accessories including support structures.
Implementation of manufacturer's standards and otherwise specified quality control, inspection and
testing of products in accordance with applicable standards.
Sizing and application calculations for systems and components and verification of all specified sizes and
quantities.
Preparation of specifications and design and shop drawings.
Preparation of installation data and drawings.
Preparation of commissioning and start-up manuals.
Preparation of operation and maintenance manuals.
Testing and certification of specification compliance for all products and test reports.
Delivery of all materials and equipment to the site including unloading.
Special tools required for the initial installation and future maintenance.
Commissioning spare parts.
List of Recommended Operational Spare Parts.
9.6.3 Vendor Document Requirements
Submittal of vendor documents shall include the following as a minimum:
One-line diagrams
Outline and arrangement dimensional drawings
Material lists
KUKL/DNI - 7B

SECTION 5: WORKS REQUIREMENTS
Layout and installation detail drawings
Schematic and wiring diagrams
Earthing plans
Nameplate schedule
Manufacturer's catalog material for all equipment provided.
9.6.4 General Description
The main distribution board (MDB) shall be connected to the transformer.
The LV panel (MCC) shall be designed according to IEC for design of Switchboards.
The nominal voltage shall be 400 / 230 V, 50 Hz.
Installation form : Floor mounted metallic enclosure
Each individual functional group should be according to IEC standard.
9.6.5 Switchgear ratings
Minimum interrupting rating of circuit breakers shall be based on the maximum short-circuit level on
the LV bus, but not less than 40 kA RMS symmetrical amperes with short time delay.
Breakers shall be capable of carrying rated full load current continuously without exceeding the
temperature rise specified in IEC/IEEE standards. Circuit breaker insulation shall be coordinated with
that of the switchgear structure and shall be designed for use on a 600 volt system.
9.6.6 Busbars
Main buses and bus taps shall be copper suitably supported and braced to withstand the available
fault currents. Buses shall be silver-plated at bolted connection points. Bus connections to the line-side
terminals of the incoming supply breaker shall be segregated from the main switchgear bus by means
of isolating barriers completely enclosing the buses. Buses shall be held rigidly within the structure
by bus supports fabricated from materials which will maintain their physical and dielectric properties
under the service conditions.
9.6.7 Enclosure
The protection degrees for MCC are as follows.
Protection degree for the MCC enclosure ; IP41 (INDOOR)
Low voltage distribution boards(MCC) shall be of fabricated sheet metal construction, arranged for
conduit and/or cable entry as required, fully rustproofed, painted to an approved finish and protected
against ingress of solid foreign bodies.
MCC shall be equipped with control device and main-circuit switches each of unit circuits. And it shall
protect motors which are connected to circuits of below 600V and resistive load.
The horizontal and vertical buses must be made to endure mechanical shock from short circuit current.
All of load terminal and control terminal are connected by terminal board in MCC.
Motor Control Center (MCC) shall be of indoor self-supporting sectional panel.
Circuit breaker and switch shall be operated in front of MCC.
Electrical box of MCC shall be made of cold-rolled steel sheet.
Busbar and conductor which is connected to busbar shall be copper goods, and they have enough capacity
and strength about rated current and rated short time current.
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9.6.8 Moulded Case Circuit Breakers(MCCB)
MCCBs in AC circuits shall be of construction arranged for simultaneous manual closing and opening
and for automatic instantaneous tripping on short circuit. Operating mechanism shall be quick- make,
quick-break and trip-free type. The ON, OFF and TRIP positions of the MCCB shall be clearly indicated
and visible to the operator when mounted as in service. Front of board operating handle shall be provided.
MCCBs shall be capable of withstanding the thermal stresses caused by overloads and locked rotor
currents of values associated with protective relays settings of the motor starting equipment and the
mechanical stress caused by the peak short-circuit current of value associated with the switchgear rating.
The maximum tripping time under short circuit shall not exceed 20 milliseconds.
9.6.9 Automatic Transfer Switch(ATS)
The automatic transfer switch shall be of double throw construction operated by a reliable electrical
mechanism momentarily energized. There shall be a direct mechanical coupling to facilitate transfer in 6
cycles or less.
The normal and emergency contacts shall be mechanically interlocked such that failure of any coil or
disarrangement of any part shall not permit a neutral position.
The switch shall be positively locked and unaffected by momentary outages so that contact pressure is
maintained at a constant value and temperature rise at the contacts is minimized for maximum reliability
and operating life.
Inspection of all contacts shall be possible from the front of the switch without disassembly of operating
linkages and without disconnection of power conductors. A manual operating handle shall be provided
for maintenance purposes. The handle shall permit the operator to manually stop the contacts at any point
throughout their entire travel to inspect and service the contacts when required.
9.6.10 Inverter(Variable speed Controller)
Inverter : V.V.V.F. type motor speed controller.
All pumps and other drives required to operate at variable speed shall be provided with variable frequency
drives of the AC inverter type based on the pulse width modulation principal of operation.
Inverters shall be constant torque or variable torque type depending on the specified motor application.
Each drive shall be provided with its own dedicated inverter unit.
The Contractor shall furnish and install VVVF as hereinafter specified and as shown on the drawings.
The following standards are referred to:
IEC 60146-1-1 : Semiconductor converters – General requirements and line commutated converters –
part 1-1 : Specification of basic requirements.
IEC 60146-2 : Semiconductor converters – part 2 : Self-commutated semiconductor converters including
direct d.c. converters.
IEC 60076-11 : Power transformers – part 11 : Dry type transformers.
IEC 61800-3 Adjustable speed electrical power drive systems.
IEC 61800-5-1 Adjustable speed electrical power drive systems. Safety Requirements.
Rating
Type

: Sinusoidal PWM control

Main circuit input

: 400V AC, 3 phase, 50 Hz

Rated output

: 400V, 3 phase, 0 to 50 Hz

Rated output capacity
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The contractor should install a capacity capable of full load operation considering the power factor and
efficiency of the motor.
Motor to be connected

: 400V, refer to drawings and mechanical specification

Cooling

: Air cooled

Speed control system to be furnished and installed under this Contract shall be VVVF system.
The compartment within the Motor Control Centre housing the variable speed drive control equipment
shall also include:
Inverter fault lamp
Frequency meter
The speed control system shall be capable of smooth step-less control and shall be of a high efficiency,
durable, low maintenance and high reliability type.
Inverters shall be selected to ensure that the harmonics generated within the system are within the limits
allowed for the system and do not cause interference with plant or equipment connected to the system.
The inverter drives shall as a minimum be twelve (12) pulse type or with active filter type.
Wherever possible, the installation equipment shall be designed to limit or avoid harmonics as opposed
to employing harmonic filtering equipment.
The variable frequency drive shall comply with the latest edition of IEEE 519 for total harmonic and
current distortion limits and calculations.
During pump field test, all necessary data including the high – harmonic distortion at secondary sides of
main transformer shall be measured by the Contractor and three copies of all results shall be submitted
to the Supervisor for approval.
All instruments and services of a qualified engineer(s) required for measuring of such data shall be
furnished by the Contractor at no additional cost to the Employer and if any defect is detected during the
testing, the Contractor shall have the full responsibility for improving the system to the owner’s
satisfaction.
If the Employer, at any time during the Contract period and guarantee period, makes any claims about
the influences of high – harmonic distortion and/ or any resulting consequences, and asks the Employer
to install any rectifying facilities or any other equipments, the Contractor shall furnish and install such
rectifying facilities or equipments to compensate the defects at his own expense.
The Contractor shall take into consideration the power factor, efficiency of the motors and the speed
control system to be used, and determine the rated capacity which is actually required.
The speed control system shall comply with the following basic requirements and the conditions as
specified hereinafter.
VVVF system shall be composed of diode bridge rectifier (multi pulse), PWM inverter, and others.
VVVF speed control system shall have the function of controller to control one(1) pumping equipment
respectively.
Speed control shall be accomplished by varying the output frequency and voltage to vary the speed of a
three (3) phase induction motor.
Against also the motor, suitable consideration to make complete sine wave output as far as preferable
shall also be required to reduce the switching surge voltage affecting the insulation of the motor.
Special consideration to avoid VVVF equipment overheating at any conditions shall be made on the basis
of the results of site investigation to be done by the contractor.
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If undesirable high ambient temperature will be expected at the electrical room to install VVVF
equipment, suitable countermeasures such as provision and installation of the air conditioner having
ample capacity etc., shall be made by the Contractor.
Speed control shall provide from 0 to 100% of synchronous speed.
Motor to be connected ; As shown on the Drawings and the Specification
Efficiency of system composing of the VVVF speed controller and the motor shall not be less than 90%
at full load and highest speed.
Power factor improvement shall not be less than 95% at full load
Motor shall be started without shock due to rush current by application of soft starting.
To make easy maintenance, each cell inverter shall be installed in MCC panel, and air cooling shall be
provided preferably.
9.6.11 Earthing
Breaker compartment and equipped space shall be equipped with a heavy-duty breaker frame earthing
device. This device shall provide positive breaker frame earthing when the breaker is in either the test or
operating position.
Each switchgear shall be provided with a main copper ground bus not less than 50 x 6 mm in cross section,
running throughout the length of the switchgear section near the bottom. All framework, metal
enclosures, and barriers, and non-current-carrying parts of equipment shall be securely grounded, and
earthing connections shall be brought to the ground bus. The metal framework of the assembly may
form part of the internal earthing circuit, provided a solid and uninterrupted path thereby assured;
otherwise, earthing connections shall be provided.
9.6.12 Protection Relays
Types and settings of protective devices (relays, solid state tripping devices) shall be selected to achieve
selectivity and provide backup protection.
The Digital Motor Protection Relay(MPR) shall comply with the most relevant national and international
standards and recommendations for industrial electrical distribution.
The MPR shall be installed in MCC for protection and control of individual motors.
The MPR shall centralize the measurement of various motor starting panel, a kind of protection relays,
indicator lights etc as a device of 1 unit.
The MPR shall enable to apply to various types of motor starter such as direct on line, reactor, wye-delta,
soft-starter, inverter and etc
Protection Functions
Over current/Under current
Open-phase/Unbalanced-phase/Inverse-phase
Ground fault
Leakage current
Protection of lock
Accessorys (When Necessary)
Display(attached on a MCC door)
Communication Functions
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It shall support the protocol applied at observation control equipment in order to connect with SCADA
system.
9.6.13 Control and Metering
Switchgear shall include a control compartment with hinged front door. This compartment shall serve
as a location for meters, relays, terminal blocks, controls, and miscellaneous devices which serve, or are
connected to devices which serve, substation functions and are not associated directly with the operations
of individual breakers. Transformer mounted devices shall be wired to terminal blocks located in this
compartment. Overall substation indicating instruments shall be mounted on the door of this
compartment.
Each electrically-operated breaker shall have a two position control switch "LOCAL- REMOTE"
mounted on the front door of the circuit breaker. The control switch shall permit closing and tripping
the breaker at the switchgear in the test position and in the operating (connected) position only when
the switch is in the "LOCAL" position. Remote control shall be prevented when the switch is in the
"LOCAL" position. With the switch in the "REMOTE" position, open and close control shall be possible
only in the operating position. Interlocks shall be provided to prevent remote control of the breaker when
in the test position. A remote common alarm shall be provided at the local control room and also at the
Central Control Building (CCB) to indicate when a control switch has been turned to the 'LOCAL'
position.
'Discrepancy' indication shall be provided at the local control room and CCB for every remote controlled
breaker to clearly indicate that the switch is in the 'LOCAL' position.
Each electrically operated breaker shall have a switch for isolating the breaker control circuits.
Closing and tripping circuits shall be individually fused in both legs. Two two-pole fuse pullouts shall
be provided in the instrument compartment for the protection and control of the normal and alternate dc
control power supply to each switchgear section.
Two control buses shall extend throughout the length of the switchgear assembly, and shall be isolated
from the primary devices in separate steel troughs.
Control and potential buses shall be 4 sq mm switchboard wire or larger installed at the rear of the
instrument and control compartment.
One two-wire dc bus shall be supplied from the 110 VDC battery source. The dc bus shall supply power
to the closing and trip circuits of the switchgear circuit breakers, and the breaker spring charging
motor stored energy mechanism.
The second control bus shall be supplied from the 400V, 3-phase, 4-wire, 50 Hz ac source to supply
space heaters and convenience receptacles. One duplex convenience receptacle shall be provided per
switchgear assembly and located on the end nearest the transformer. Each circuit shall be protected by
means of a pull-out fuse block.
The load on the ac bus shall be arranged such that it is balanced as closely as possible for each switchgear
assembly.
Separate main disconnect switches in each switchgear assembly shall be provided for the control buses
power sources.
Suitable clamp-type connectors shall be provided at the end of each control bus for connections to
external power sources.
The voltmeter switch shall have the capability of selecting phase-to-phase voltages when the potential
transformer secondaries are open-delta connected and phase-to-phase and phase- to-neutral when wye
connected.
9.6.14 Wiring
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All interior wiring shall be neatly and carefully installed in wiring gutters or conduit and shall be
terminated at terminal blocks plainly lettered or marked in accordance with Contractor's connection
diagrams. Extra flexible wire shall be provided at hinge points.
Switchgear unit that are split for shipment shall be provided with all wiring required to interconnect the
switchgear units.
9.6.15 Labels
A nameplate shall be provided at the front upper part of each switchgear for identification. Nameplates
shall be provided on the front of each compartment door for circuit identification. Nameplates shall be
provided for circuit devices mounted within the switchgear, such as relays and other components. Circuit
device nameplates shall show the functional number or other designation of the device.
Nameplates shall be engraved in English.
Nameplates shall be of laminated plastic, engraved with black characters on a white background and
shall be fastened with stainless steel screws.
9.6.16 Ancillary Equipment
All necessary accessories and special tools required for initial erection (if required), inspection, testing,
and future maintenance of each secondary unit substation and individual transformer shall be provided.
The following shall be included as a minimum for switchgear:
Floor-running, crank-operated, breaker-lifting device, including operating handcrank and yoke suitable
for lifting the breaker provided
Removable closing handle for breaker
Set of special wrenches for breaker
Two portable test sets to test solid-state over- current tripping devices.
9.6.17 Factory Tests
After the switchgear is completely fabricated, it shall be subjected to and shall meet all requirements of
the production tests listed in IEC/IEEE standards.
9.7 STANDBY GENERATOR
Standby generator shall provide the backup power source for the pumping station. The standby generator
shall have enough capacity to supply power to all of necessary loads during blackout. The rated power
of standby generator shall be considered to run the 100% loads of entire plant.
9.7.1 Fuel tank
A fuel tank with sufficient capacity for fifty (50) hours continuous operation of the standby diesel generating set
shall be located in an accessible area. The fuel tank shall be double-walled and mounted in a concrete enclosure
that is large enough to contain the entire contents of the fuel tank. The fuel tank shall be provided with a refueling
mouth, drain tap, and oil level indicator, which indicates the oil volume. All drains shall be routed through a
suitably sized oil separation pit.
9.7.2 Standby diesel generator
The diesel engine shall have a continuous rating and shall withstand 110% overload operation for one (1) hour.
The rated speed shall be 1500 min-1 or less. The cooling system shall be a water-cooled type and shall be provided
with an integral fan. The starting system shall be a starter motor with batteries and necessary accessories. The
engine shall be supercharged in order to increase combustion efficiency. The engine shall be provided with a speed
governor device, and the speed variation rate at full-load rejection shall be controlled to 110% or less of the rated
speed
The generator shall be of a 3-phase, synchronous, horizontal design. It shall also have a continuous rating and shall
withstand 110% overload operation for one (1) hour. The rated power factor shall be 0.8 (lag), and the rated speed
shall be the same as the diesel engine. The generator shall safely withstand 120% of the rated speed at no load and
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no excitation for one (1) minute without any mechanical damage. The cooling system shall be an air-cooled, free
circulation type. The excitation system shall be a static or brushless excitation system, and the capacity of the
excitation system shall be greater than 110% of the capacity determined by the generator requirements.
9.7.3 Control System
The standby generator shall be capable of being started and stopped by manual switching on a control panel
adjacent to the standby generator and automatically operated by the common PLC. A changeover switch for the
generator to select manual control or automatic control shall be mounted on the control panel.
The standby generator shall automatically start when the power input into the WWTP breaker cubicle is
interrupted. After the generator starts, the automatic transfer switch shall change the AC power source of the
station service loads from the WWTP transformer cubicle to the standby generator. When the AC power supply
from the station service transformer cubicle is recovered, the WWTP power source shall be automatically
switched to the station service transformer cubicle, and the generator shall stop.
The standby generator set shall be provided with appropriate protection devices, and fault indications and the
status of the standby generator shall be monitored by the common. The protection system shall include, but not
limited to, the following devices.
Classification

Protective Function

Description

Low Iubrication oil pressure
Cooling water temperature rise
Cooling water decreasing
Severe fault

Over speed
Incompletion of start sequences
Overvoltage

- - The alarm bell sounds, the generator breaker
trips, and the engine stops.
- - The starter circuit locks so the engine does not
restart.

Low voltage
Emergency stop
Major fault
Minor fault

Ground fault

- The alarm bell sounds and generator
breaker trips.

Low voltage of batteries

- The alarm buzzer sounds.

Overcurrent

Low fuel oil level

9.7.4 Other
The standby generator shall be installed in the standby generator cubicle with air-supply and ventilation equipment
that are capable of providing a sufficient quantity and quality of air for operation of the diesel engine and human
health. The cooling water, lubricant, and combustible air system shall be equipped with necessary measuring
instruments such as thermometers, pressure gauges, and relays.
9.8 CABLING SYSTEM
9.8.1 Cable Ratings
All cable ampacities shall be calculated using 40°C air ambient temperature and in accordance with
IEC/IEEE Standards. Cables routed in ducts shall be reviewed individually for current carrying
capacities. When routed in ducts, power cables shall be located in outer conduits only. Power cables
routed in raceways, and conduits shall be reviewed for ampacity, on a case-by-case basis. All power
cables shall be sized for maximum loading under worst operating conditions. An additional margin of
30% shall be allowed in sizing feeders which would have future load growth
Minimum size of power cable shall be calculated on the basis of maximum permissible voltage
drop and available short circuit levels, but in no case shall be less than 4mm2.
Minimum size of control cable shall be 2.5mm2.
9.8.2 Cable Construction
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LV cables shall have copper conductors and HV cables shall have aluminum conductors.
Power Cables rated 600 V and above shall have XLPE insulation and neoprene or PVC jacket. Cables
may be single conductor, triplexed or multi conductors. The minimum thickness at any point shall not be
less than 90% of the average thickness.
9.8.3 Cable Trays and Supports
Trays shall be of aluminum ladder-type construction, with maximum 22.5-cm rung spacing.
Ladder type trays shall be of welded construction, with formed rungs providing curved nosings for
cable drops directly from tray bottoms. With welded construction, adequate electrical conductance shall
be effected between sides and bottoms of trays along lengths of trays, across tray couplings and fittings,
and through supports to ground.
Fittings such as horizontal and vertical bends or ells, tees, crosses, reducers, and dropouts, as well as
tray couplings, shall be used in making up tray systems. Horizontal and vertical bends at odd angles
shall be effected by cutting 90 and 45 degree bends or ells as necessary, and making up connections
using commercially available adjustable splice plates. Tray runs shall be continuous, using factory formed
fittings, except for vibration isolation gaps hereinafter provided for.
Tray covers shall be installed over all solid-bottom trays and fittings, and for the vertical tray runs
penetrating floor levels and extending to not less than 2.4 meters above. Top tray and fittings in layers
of ladder-type trays (or single tray) located outdoors, under grating floors, or adjacent to stairs, platforms,
or catwalks in open areas or located below piping or mechanical equipment which may produce spillage
shall have covers. Tray and fitting covers shall in all cases be solid, flanged covers of the same material
as the trays; of a design which will shed water readily when installed on horizontal or inclined tray runs,
and with tray clamps for fastening. Covers shall mount directly on trays and fittings except where
intentional spacing from top of tray is provided for improving ventilation. No drilling of trays shall be
required for installation of cover clamps, which shall extend under tray rail bottoms.
Tray couplers, except at expansion couplers, shall be capable of carrying 1.5 times design loading for
trays when tray couplings are located at center of span between supports. Coupler joints shall be
of the high-pressure bolted type, or of other suitable design. Design shall be such as to provide for
adequate electrical conductance across joints.
Expansion couplers of the same manufacture as the trays shall be provided for installation in tray systems
when the continuous straight length of tray exceeds 15 meters. Tray expansion joints or expansion
couplings also shall be planned to coincide with structure expansion joints. A 10 mm gap shall be
figured in tray runs spanning between fixed and vibrating structures, the gap electrically being closed
for earthing purposes by a flexible braid bonding between tray ends.
Support shall be provided within 150 mm adjacent to each side of any bend, ell, tee, or cross, and adjacent
to ends of tray runs .No less than two supports shall be provided for each individual section of tray.
Cable trays, accessories, and fittings shall be free of any rough or sharp edges or
projections which could cause damage to cable insulation or jackets.
9.8.4 Conduits
All conduits shall be of PVC or G.I pipe. Flexible conduit shall be formed from one continuous length
helically wound strip aluminum with adjacent edges securely interlocked to prevent separation during
flexing.
Couplings, connectors and fittings shall be of type specifically designed and manufactured for the
purpose. These fittings shall be compatible with the conduit and the equipment and devices where
conduits are terminated.
9.9 LIGHTING DESIGN
Lighting system should be provided with adequate lighting fixture as per illumination calculation &
layout for light/power points.
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9.9.1 Yard lighting
The street light shall be provided to meet required illumination level. Effective yard and building lighting
systems shall be incorporated within the treatment plant site in order to provide sufficient illumination
for operation and maintenance scheduled to be carried out during day and night periods. In addition, the
entire treatment plant site shall have sufficient street lights and perimeter lights for safety and security.
9.9.2 Lighting system
This section covers supply and installation of all equipment necessary for a complete lighting system.
Equipment shall include lighting panels, lighting distribution boards, lighting fixtures, poles, and cables,
switches, ceiling fans, receptacles, conduits, wires and miscellaneous hardware necessary to complete
lighting work.
It shall be the responsibility of the contractor to work out a detailed layout for the lighting fixtures offered
by him in order to provide the specified level of illumination. The contractor shall be responsible for
measuring the levels of illumination after installation and establish compliance with the specification.
The number and type of fixtures offered shall be indicated in his bid. Energy efficient lighting fixtures
shall also be used wherever possible in place of the suggested ones and contractor shall furnish the details
accordingly. The final layout of the lighting fixtures shall be furnished for the approval before
commencement of installation. Control of lighting circuits should be with miniature circuit breakers.
Following points shall be taken into account while designing the lighting system.
In each lighting circuit only 1000 watts single phase lighting load is permitted.
The fixtures shall be suitable for operation on a nominal supply of 230 volts. Single phase, 50 Hz A.C. 2
wire with a voltage variation of +/- 10%.
All fixtures shall be designed for minimum glare. The finish of all parts of the fixtures shall be such that
no bright spots are produced, either by direct light source or by reflection.
For multi lamp fluorescent fittings, the circuit should be designed in such a manner as to reduce the
stroboscopic effect to the minimum.
The ballasts shall be copper wound, have a long service line and low power loss.
The ballasts shall be of the inductive and heavy duty type, filled with polyester or equivalent. They shall
be free from hum and protected from the atmosphere. HPSV lamp ballasts shall be provided with taps.
For multi lamp fittings, a separate choke shall be provided for each lamp.
All lighting fixtures shall be supplied complete with lamps and all necessary accessories and control
gears for their satisfactory operation.
Lighting fixtures shall be equipped with all components required for their satisfactory performance.
Fluorescent lighting fixtures shall be of high power factor type and shall be supplied complete with
lamps, control gear and accessories. All lighting fixtures shall be complete with necessary mounting
accessories.
The outdoor lighting system shall be equipped with timer and associated electrical devices for automatic
switching in and switching off operation at desired time.
1) Lighting System Requirements
The design, manufacture and performance of equipment shall comply with all currently applicable
statutes, regulations, and safety applicable to the locality where the equipment will be installed. Nothing
in this specification shall be construed to relieve the contractor of his responsibility.
The following shall be considered while designing lighting system.
-

Maintenance factor

0.8

-

Ceiling reflection factor

0.3

-

Wall reflection factor

0.5
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-

Floor reflection factor

0.1

-

Minimum mounting height

3.0 meters

-

Levels of illumination



Control room and Laboratory :

500Lux



Office and Electrical Room :

300Lux



Mechanical room and Pumping station : 200Lux

The Contractor shall supply, install, test and commission a complete system of lighting, fans and power
receptacles in accordance with the approved lighting drawings and in accordance with relevant Nepal/IEC
Standards.
In addition to the above, the installation shall conform to other relevant Standard Codes of Practice of
IEEE and Nepal Electricity Rules.
The Contractor shall supply all lighting switches, ceiling fans, power receptacles, distribution boards and
lighting panels complete with switch fuse, junction boxes, pull boxes, terminal blocks, glands, conduits
and accessories (elbows, tees, crosses, bends etc.), and supporting and anchoring materials to make the
installation complete. The Contractor shall also supply all lighting fixtures complete with fluorescent
tubes / incandescent lamps, sodium vapor lamps and lighting cables.
Receptacle and lighting fixtures shall be fed from different circuits or lighting panels.
All receptacles and switches to be installed in offices, control rooms and other decoratively finished areas
shall be flush mounted within the wall .Those in other areas shall be wall or column mounted.
Socket outlets shall not embody fuses as an integral part of them. The switch controlling the socket outlet
shall be in the live conductor.
2) Lighting Panels
The lighting panels shall be dust-tight, vermin-proof, sheet steel, and enclosed type. Sheet steel for
fabrication shall be minimum 2.0 mm thick and shall have a smooth surface free from flaws and warps.
Louvers and vents if provided shall be properly screened to prevent the entry of insects and foreign
materials.
Sheet shall be degreased, pickled and phosphated before painting. Painting shall consist of two coats of
suitable epoxy primer and two coats of approved final epoxy paint.
The outgoing and incoming circuits shall be suitably arranged.
The panels shall be provided with all accessories necessary and usual for their efficient operation and
shall be provided with adequately sized cable glands for incoming circuits. Cable glands shall be of the
compression type suitable for armored cable. It shall be possible to take out outgoing circuits from top or
bottom. The knock out plates for conduit entries at the top and bottom for outgoing circuits and for spare
circuits on each panels shall be provided.
Circuit identification tags shall be provided on each incoming and outgoing circuit and shall be engraved
or screen painted, or anodized aluminum or plastic sheet.
The panels shall be provided with two distinct earthing terminals for connecting earthing conductor of
25 mm x 3 mm galvanized iron flat.
3) Wiring
The work shall comprise wiring from lighting panel in suitably sized 2mm thick (minimum) PVC
conduits, supported on walls, ceilings etc., at intervals of 600 mm, installation of light control switches
and receptacles housed in stove enameled steel boxes, earthing with 14 SWG copper conductor
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continuous wire run outside along the conduit and clamped at every 1000 mm interval and termination
of wires at lighting panel, light control switches, receptacles, lighting fixtures, etc., as required.
The supply of all the items for the work detailed above such as 650 V grade. 2.5/4mm2, copper
conductor PVC insulated wires, 5A/15A switches, PVC conduits and accessories (such as junction boxes
fabricated from 16 SWG sheet and complete with gasket, knockouts for conduit, entire earthing terminal
with bolt, nut and washer, 14 SWG copper earthing with flexible conduit etc., shall be included in the
Contractor's scope. All work necessary for fixing of boxes, conduits etc., together with the supply of
necessary hardware, is also to be included in the Contractor's work.

9.10 EARTHING AND LIGHTNING
9.10.1 General
All Earthing throughout the project shall be designed in accordance with IEC/IEEE standards.
System and equipment earthing shall be provided by a ground loop or grid consisting of multiple spaced
ground rods interconnected by adequately sized bare or insulated copper cable.
System and equipment earthing shall use a common ground loop or grid, wherever possible. Separate
earthing conductors shall be run from the systems (transformers neutrals) and equipment to terminate on
the ground loop or grid via wall mounted ground bus.
The lightning protection system shall be provided with separate ground rods, one for each down
conductor. The down conductor shall be directly connected to ground rods. These shall be interconnected
below grade to the system and equipment ground loop or grid.
9.10.2 System Earthing
All low voltage power distribution systems shall have supply transformer secondary neutrals directly
grounded.
9.10.3 Equipment Earthing
The metal frames of all electrical equipment, machinery, lighting fixtures, enclosures, raceways, cable
trays, outlet boxes, appliances and non-electric equipment in close proximity to electrical equipment shall
be grounded for safety.
Two earthing connections shall be provided to the frames of large electrical equipment such as unit
substations, power transformers, motor control centers and switchgear.
Metallic poles, posts, luminaire housings and such non-current carrying metallic parts shall be
grounded. Individual ground rod for each pole shall be provided, except in areas where concentration of
poles, or bollards is heavy, in which case earthing may be accomplished with earthing conductor(s) run
from the service panel, or the nearest ground rod.
All communications equipment over voltage protection system devices shall be directly grounded to
the facility ground rod, grid or loop. Ground leads from power distribution systems or facility
metalwork shall not be shared by the communications equipment over voltage protection device
ground lead.
9.10.4 Lightning Protection
Lightning protection should be provided for buildings / high rise structures. Lightning protection shall
complied with IEC/IEEE and NFPA .
9.10.5 Earthing System Components
1) Ground Rods.
Ground rods shall be copper, copper clad steel (copper should be metallically bonded to steel core).
They shall be driven below grade into undisturbed earth. Connections between rods and earthing
conductors shall be bitumastic painted on completion and mastic taped.
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2) Buried Copper Conductor.
Copper conductors used for lightning protection shall be bare.
Earthing conductors should be tinned where the corrosion risk is high, otherwise un-tinned conductors
should be used.
Maximum use shall be made of earthing conductors installed at least 7 m away from buried steelwork.
This applies particularly to the grid conductors extending through plant area. Where this is not
possible, earthing conductors linking equipment and ground grid conductors shall be PVC insulated,
Connections should be thermite welded or compression types and coated with bitumen compound
protected by green PVC tape.
An engineering analysis shall be made of the ground systems and materials in conjunction with the
cathodic protection system, to determine if copper rods and ground wires are sacrificial to building steel
and, if so, to calculate the amount of extra thickness required to compensate for the accelerated corrosion
of the copper.
9.11 ELECTRICAL MATERIAL
9.11.1 Panelboards
Power distribution panelboards and lighting and receptacle panel-boards shall be surface or flush
mounted, and shall be dead-front, circuit breaker type with copper buses. The panelboards shall be
provided with main lugs only or main breaker and number of branch breakers as required by Contractor.
There shall be a minimum of 20% spare branch breakers.
The voltage rating, current rating, number of phases and number of wires shall be as required
by the design. All four wire distribution panelboards and lighting and receptacle panelboards shall be
provided with a full capacity neutral bus.
All panelboards shall be provided with a separate earthing bar bonded to the enclosure.
The panelboard enclosures shall be top or bottom feed, 3 wire single phase or 4 wire 3 phase. The
enclosures shall be provided with hinged cover and lock. All locks shall be keyed alike. All outdoor panel
boxes shall be watertight, dust-tight and corrosion resistant in IEC 60529.
Front shall be of code gage sheet steel with gray finish. Fronts shall be provided with adjustable trim
clamps for securing the front of the box.
The panelboards shall be installed in accordance with the manufacturer's installation instructions. The
panels shall be mounted so that the height of the top operating handle when in its highest position will not
exceed 1980mm from the floor.
Single phase, three-wire panelboard bussing shall be such that any two adjacent single-pole breakers are
connected to opposite polarities in such a manner that two-pole breakers can be installed in any location.
Three phase, four-wire bussing shall be such that any three adjacent single-pole breakers are individually
connected to each of the three different phases in such a manner that two or three-pole breakers can be
installed at any location.
A directory holder with protective covering shall be provided on the inside of each door. Directory shall
describe each branch circuit as to control.
Panel and switchboard wiring shall be generally in accordance with these specifications. Wire type shall
be thermo-setting, moisture-, heat-, oil-, and flame resistant. Enclosures with hinged doors shall have
extra flexible wires. Minimum control wire size shall be 2.5mm². Current and potential transformer
secondaries shall be wired with a minimum of 6mm². Terminal blocks for current transformer secondary
wires shall be short- circuiting type.
Special low level signal cables and connectors shall be adequately shielded from the electrostatic and
electromagnetic fields. Shielded cables shall have shield ground adjacent to the signal wire.
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Lighting fixture drop wires on incandescent and high intensity discharge lamps shall have high
temperature silicone rubber insulation with glass braid jacket. No splicing of wires will be allowed in any
wiring or cable system.
All wiring shall be identified with duplicate cable tags. One tag with black lettering on white, shall be
applied by use of a heat shrinkable sleeve, flame retardant, resistant to industrial solvents, contaminants
and sunlight. The second tag shall be metallic, corrosion resistant and shall be installed by use of
cable ties resistant to industrial solvents, contaminants and sunlight.
The cable shall be identified per the wiring drawings with the service number (i.e. motor no., panel etc.).
The cable identification shall also show the source equipment (MCC, switchgear number etc).
All circuit breakers for panelboards shall be quick-make, quick-break with thermal-magnetic trips. All
circuit breakers shall be suitable for operation at 40C.
Multiple circuit breakers in panelboards shall be of the common trip type having a single operating
handle.
Shunt trips shall be provided where required by the design.
Where specified, adjustable instantaneous trip magnetic-only circuit breakers shall be provided.
Circuit breakers shall be suitable for mounting and operating in any position.
9.11.2 Boxes and Cubicles
F abrications for boxes shall be of welded construction with hinged covers and positive means of
keeping boxes closed. Boxes exposed to the weather shall be of weather-proof construction with
continuous welds and suitable cover gaskets. All welds shall be ground smooth.
Terminal blocks of approved type shall be installed in all instrument cabinets in adequate quantity and
position.
Means to permit draining accumulated condensation shall be provided in the bottoms of all boxes.
Identification tags shall be mounted on boxes, with 2-cm high letters, in English.
Boxes having volumes of less than 1600cm3 may be installed without support other than from
connecting conduit where two or more rigid metallic conduits enter and accurately position each box.
Boxes for installation in concealed raceway systems shall be provided with extension rings or plaster
covers, permitting setting flush with the finished surfaces. Pull boxes shall be constructed of code gage
galvanized sheet metal, and shall be provided with screw-fastened covers. All boxes shall have a earthing
clamp.
9.11.3 Wiring Devices
Single and duplex receptacles shall be 230 V.
Weatherproof Receptacles: Weatherproof receptacles shall be corrosion resistant mounted in a box with a
gasket, weatherproof, cast-metal spring hinged cover plate over the receptacle.
Receptacle current ratings shall be adequate for the application but no less than 20A. Matching plugs
shall be provided. No separate adapter will be allowed for plugging in the equipment. Equipment
requiring more than 50A shall be wired to a termination box, splice box or switch.
9.11.4 Disconnect/Safety Switches
All switches shall be heavy duty type with electrical ratings as shown on drawings or as required by the
application. Switches for motors shall be horsepower rated.
Switches shall have door interlocks that prevent the door from opening when the operating handle is in
the "ON" position. The handle shall be capable of being padlocked in the "OFF" position.
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Switch operating mechanisms shall be non-teasible, positive action, quick-make and quick-break.
9.12 INSTALLATION
9.12.1 Switchgear and MCCs
The installation of the switchgear, MCCs and all related equipment and components shall include as
a minimum the following:
All work required for delivery, storage and installation of the switchgear and related equipment.
Implementation of all manufacturer’s recommended practices and applicable standards, quality control,
inspection and testing procedures.
Commissioning and energization of the switchgear and related equipment.
Preparation of "As-Built" drawings including revision of existing interface drawings
(Originals) to "As-built" condition.
all related work on existing systems to provide satisfactory interfaces and overall, integrated systems.
test and verification of the operation of all components, assemblies, subassemblies, control and auxiliary
devices.
Installation of all AC and DC supplies and earthing conductors for earthing all the equipment to the
substation ground grid.
9.12.2 Transformers
Installation shall include unpacking, assembly of separately shipped components in compliance with
drawings, foundation pads and the following tasks:
Installation shall comply with the requirements of IEC/IEEE and manufacturer's recommendations
including earthing connections of transformer and resistor.
Installation and anchoring of the transformer, on concrete foundation pads.
Connection and installation of all auxiliary equipment.
9.12.3 Cable Tray
Hangers and/or posts shall be plumb and in line. Normal spacing of supports shall be augmented with
supplementary supports adjacent to offsets, tees, crosses, ells, tray ends, or other regions of change of
direction, discontinuity, or concentrated loads. As cable is entered into trays, auxiliary stays shall be
installed if needed to keep structures and trays from going off-line, and any such straying shall be restored
to position.
Trays shall have fire stops installed at floor and wall penetrations. To establish a fire stop, all voids within
a tray after cable installation shall be packed with fiberglass for a length of not less than 150 mm.
Where cable trays penetrate outside walls, fire walls, and walls enclosing ventilating fans or airconditioned rooms, the opening shall be sealed in the same manner as required for fire stops in tray
runs except that in outside walls, flashing, counter flashing, caulking, and sealing shall be installed.
Trays shall be secured by at least two bolts at each support. Bolts used for securing cable trays to bracket
arms shall present oval or round heads if within the cable containment section so that cable sheaths
will not be damaged, and so that effective ground will be provided electrically from trays through
brackets to supports and structural steel.
Tray and fitting covers shall be installed as required. Each tray and fitting cover shall be secured
near each end. No cable shall enter trays or exit therefrom through top of tray where tray covers are
required.
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Tray blind ends shall be installed at tray dead ends. In the event the design provides for cables to
drop from one tray end into a tray below, tray dropouts shall be installed on solid trays, while cables
shall be trained over rungs of ladder-type trays.
Cable clamping devices and cable barriers for separating cables in a tray shall be arranged so that they
may be installed without drilling trays.
Temporary roller supports and multiple rollers or sheaves on changes in tray direction shall be used in
accordance with the manufacturer's recommendations.
All cable trays and their support systems shall be made electrically continuous by having ground
jumpers across all joints and be grounded at least once at approximately every 15 meters with 10 mm2
stranded copper conductor bonding cable trays to structural steel. Aluminum trays shall be insulated from
their steel supports to prevent galvanic action.
Trays shall be permanently identified at each end, tee or cross by 50 mm high weatherproof stenciled
tray number, or decals in accordance with the cable tray schedule. Similar identification shall be affixed
at each side of each wall or floor penetration and over established walkway areas crossed by trays.
9.12.4 Conduits, Ducts And Support
1) General
Conduit shall be neatly run and evenly spaced, with conduits parallel when in racks or in banks.
Conduits embedded in foundation or structure concrete shall be run as directly as possible along the
generally indicated route between end points, with a minimum length and with a minimum of crossing,
bending and cutting, but without creating interferences with other installations.
Conduit runs shall be sloped for drainage, with no embedded low points, and with low points in exposed
runs provided with 3-mm diameter (approximate) weep holes for drainage. Interior burrs due to drilling
weep holes shall be knocked off. Where drainage cannot be provided, all conduit ends shall be sealed
after cable is installed, using an approved conduit sealing compound to prevent water from entering
conduit. Cut ends shall be within 3 degrees of square with the conduit axis. Cut ends shall be reamed,
tapered or chamfered as required, and all burrs and sharp edges shall be removed. Ends requiring
threading shall have field run threads cut clean and true.
Conduit system shall be protected against damage during construction.
2) Bends
Bends shall be free from cracks, crimps or other damage to the conduit or its coating, and shall not have
the pipe section unduly flattened.
The equivalent of three 90-degree bends may be used in any run of 15 meters or less in length, the
number of permissible equivalent 90-degree bends being reduced by one for each additional 15 meters or
fraction thereof for longer runs. Conduits, pulling ells, and pull boxes shall be added along a conduit run
or along grouped runs if necessary.
3) Preparation
Before making up conduit runs, the interiors of all conduits, conduit bends, and fittings shall be
inspected and cleaned of all dirt, cuttings, chip at predrilled weep holes, and other foreign material, using
a swab, internal cutter, or other approved means. Conduit materials shall be handled and installed so as
to avoid scooping up or otherwise containing debris.
In installing plastic conduits or ducts, no cracked or broken pieces shall be used, and sections
cracked or broken during or after placement shall be replaced. Exposed ends of conduits runs, such
as at manholes or handholes, shall have end bells installed to present rounded edges.
4) Connections
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All fittings on conduit runs having threaded connections shall be made up tight, with full thread
engagement. Joints shall provide structural rigidity and low electrical resistance to ground across
joints in metallic conduit runs.
Running threads and slip joints other than approved expansion fittings shall not be used, but conduit
unions shall be used where considered necessary. Conduit system shall be made up using appropriate
bushings, earthing bushings, connectors, couplings, reducers, enlargers, chase nipples, locknuts, clamps
and other fittings, and accessories. All conduits shall have covers; gaskets shall be installed where
installation is outdoor or exposed to water. All conduits shall be accessible for maintenance.
9.12.5 Boxes and Cubicles
Boxes and Cubicles shall be installed so that they will be level, plumb and properly aligned, to present
a pleasing appearance.
Supports for boxes shall be substantially made with auxiliary members of standard rolled structural
steel.
Terminal blocks of approved type shall be installed in boxes and cubicles as required.
Boxes shall be spaced at least 9 mm from all vertical support framing to provide an air space. Boxes
mounted outdoors shall have drain fittings.
Boxes to be embedded in concrete shall be firmly attached to the forms so as not to be disturbed
when the concrete is placed. The box itself shall be protected suitably against the possible filling of the
box with concrete.
Cubicles shall be secured to foundations by means of expansion bolts or other approved means, or
shall be tack welded to sills leveled in concrete.
Identification tags shall be mounted on boxes and cubicles. All panels, cabinets, junction boxes, and
so forth, shall be identified at the time of installation by stenciled markings as indicated on the
drawings. Circuit designation cards in the distribution panels and in lighting branch circuit panel boards
shall be neatly typewritten or otherwise mechanically printed. No free-hand lettering will be permitted.
9.12.6 Conductors
Wiring and conductors shall be installed only when the raceway system has been completed.
Wires and cables shall be pulled in conduits only after an application of suitable lubricant that has no
injurious effect on the insulation of the conductor. No oil or grease shall be used.
Each power conduit shall contain a earthing conductor.
Splices and joints shall not be made in low voltage feeders or branch circuits except at accessible splice
or junction boxes, accessible raceway fittings or outlet boxes.
Conductors 6 mm2 or smaller may be joined with splice caps applied with proper indent tools which
provides deformation of the cap in two directions at right angle to each other simultaneously. Conductors
larger than 6 mm2 shall be joined by compression type slicing sleeves. Split-bolt type connectors are
not acceptable. Unless properly insulated by the connector, all joints shall be insulated at least equal to
the insulation of the conductors. Splices and joints in wet locations shall provide a moisture seal equal to
the cable insulation.
Each cable shall be pulled into the particular conduit and/or cable tray designated for it and shall be
taken from the particular reel designated for the run. Where cable on reels is provided with end
seals, when portions of cable are pulled, and cut made, end seals shall be established on cut ends.
Cables shall be visually inspected before, during, and after installation in accessible portions for any
evidence of cracking or blistering. Any observed faults shall be reported.
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Cable attachments for pulling shall be patent cable grips, or other devices of suitable and employer
approved type. In using woven basket type grips, care shall be taken to avoid damage to the cable
end seal, which, irrespective of pulling method or type of grip used, shall be made up and maintained
during cable installation.
Special care shall be exercised to avoid damage at intermediate points on cable length due to grip
attachment, causing either excess wasted cutoff length or damage to insulation and jacket which would
later be concealed in conduits.
If difficult pulling occurs, required pull shall be checked and further pulling suspended until employer’s
approval has been obtained for revised pulling procedure. Suitable mandrel shall be pulled through
conduit or duct if partial obstruction or projections seem indicated. Maximum pull tension shall not
exceed manufacturer's recommended value for the cable when measured by tension dynamometer.
Suitable cable soap or other inert lubricant may be used to facilitate pulling of cables, but petroleum base
greases or other materials harmful to insulation shall not be used. Irrespective of care used in pulling, it
is anticipated that damage may occur at area of gripping cable, and cutting off of damaged ends or
excess length allowed therefor shall be considered a normal part of the work. After cutting, cable ends
shall be sealed to prevent moisture ingress.
Cables having shop-installed plugs or connectors for plug-in terminations will not require pulling
through conduit, such runs being located so as to be able to be racked in cable trays or troughs after
insertion through floor slots or sleeves.
All cables shall be neatly trained without interlacing.
In manholes and handholes, pull boxes, or junction boxes having any dimension over 1 m, all conductors
shall be cabled and/or racked in an approved manner. In manholes, unistrut or similar inserts will be
embedded in manhole concrete for locking in rack arms.
Care shall be taken to avoid sharply bending or kinking conductor, damaging insulation or jacket, or
stressing cable beyond manufacturer's recommendations in pulling. Cable shall be protected at all times
from mechanical injury and from absorption of moisture at unprotected ends. No damaged or out-ofplace cables shall be acceptable.
Cable on cable racks, in cable trays, and upon entering or emerging from conduits shall be formed to
avoid bearing against edges of trays, racks, conduits, and conduit bushings and their supports.
In cable trays, each cable shall be fed into trays and laid flat with allowance for angles, offsets and
branches and shall then be restrained temporarily in position in turn on one side of each angle, branch
or offset, and, working progressively along the cable length, shall be formed to the changes in tray
directions with additional temporary restraints added so that the finished cables will lie flat and straight
in the trays. As additional cables are fed into trays, the same process shall be repeated so that cables in
trays shall be parallel and adjacent to each other. As each cable is trained in trays, excess lengths shall
be fed through and out of trays. When all cables of layer trays are in place, permanent restraints
(manufacturer's tray clamps) shall be applied. Sequence of cables transversely in trays shall avoid
unnecessary crossing of other cables when some of the cables make turns into lateral trays, or upon
entering or leaving a run of tray. To facilitate visual tracing, cables in trays shall be laid in layers for the
full tray width.
Where design has trays with cantilevered supports, cable may be fed into trays either by pulling or
by racking laterally into place to the extent that positions of pipes, and so forth, permit lateral racking.
Where tray supports are of trapeze type, all cable in trays will require pulling, in which case rollers shall
be installed as per manufacturer’s recommendations.
Temporary or permanent covers shall be maintained over trays at all times, except when necessary
to uncover portions of trays actually being worked on, to prevent debris from entering trays, to prevent
welding or burning sparks from falling into trays, and to prevent trays from being walked upon, either
while empty or while containing cable.
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In forming bends in cable, radius of formed bends shall be not less than 8 times the diameter over non
shielded cable jacket or 12 times the diameter over shielded cable jacket unless manufacturer specifically
allows smaller radius. T. Where excess cable length has been fed into a tray, such excess length shall be
backed out of tray. Final cut on cable lengths shall be made, as necessary, after installation of cable in
tray is complete. No excess cable length shall be fed back into trays.
In other than horizontal runs in trays, enclosures, and pull box, cables shall be hung in supports and
grips designed for this purpose at intervals not exceeding 0.9 m. Where control and instrumentation
conductors pass through a common pull box, the group of conductors or cables from each conduit shall
be bound together.
Insulated cable extending to terminals and terminal boards or connections shall be formed and neatly
cabled or clamped at approximately 150-mm intervals between cable entry point and terminals. Where
outlet box, cabinet, cubicle, switchgear, or other terminal devices for cable are equipped with cable or
wiring trays, troughs, or gutters, sufficient length of each cable shall be pulled to permit a neat
arrangement of all entering cables in said trays, troughs, or gutters, with leads formed and cabled or
clamped thereafter as each conductor is brought to its terminal connection. No tangle box work will be
accepted.
After pulling, but before making cable terminal connections, cable ends shall be exposed, rung out
to determine if correctly installed, and each power conductor and 600-V conductor shall be meggered.
Instrumentation cable shall be checked only for continuity, but record thereof shall be entered into
each cable's record.
Immediately after pulling cable, cable identification and date pulled shall be recorded on permanent
tags, and entered into the raceway and cable control and record system sheets or pulled cards. Tags shall
be aluminum Dymo Tape, embossed or approved equal.
Plates for supporting cables and closing floor openings at entrance to equipment shall be provided.
Entrance holes for cable shall have installed around cable approved sealing bushings, such as OZ
Electrical Manufacturing Company Type GPE, or conduit bushings where sealing is not necessary and
bushings alone are permissible. Under conditions where conduits do not drain or at points of likely
entrance of water into conduit, the work shall also include the packing or sealing at conduit bushings
after cables are pulled, using Johns- Manville Dux-Seal or approved equal.
In general, cable runs between boxes and equipment, between trays and cubicles, between conduit and
trays, between trays and cross trays at different elevations, or in other transition situations, shall be
adequately supported and protected. On short drops between trays or between tray and conduit, no
support or protection will be required for cables of sufficient rigidity in sheltered locations. On vertical
runs, cable shall be secured to supports in other approved manner, such as by perforated nylon straps,
by Kellems grips and hangers, or by nylon screws, and nuts and washers.
At cable terminal locations where the conductor and cable insulation will be terminated, terminations
shall be made in a neat, workmanlike and approved manner by men specialized in this class of work.
Termination shall be made for each type and voltage class of wire or cable in accordance with the
instructions or recommendations of the cable manufacturer. As required, stress cones shall be built back
from high voltage terminations as per cable manufacturer's recommendations.
Terminations generally shall be made using compression-type lugs, fittings, or connectors for other than
lighting circuits where connections to fixtures shall have the wire formed to the terminal connection.
Connections at motor leads and other similar connections to insulated leads, current transformers, or
buses shall be covered and taped in a manner appropriate to the class of insulation originally on the
conductor, with the tapping extended over the terminal connector fitting and the terminal of the device
to which the conductor attaches. Tape shall be a material approved by cable manufacturer and suitable
for the purpose. Taping shall be penciled as appropriate on built-up tape terminations, using either a
pennant-type tape or by stepping and varying tape stretch, and with a non tracking cover tape overall.
All irregular connectors and surfaces shall be plastered smooth with Amp Products Corp. "Amp-Putty"
or equal before taping. All terminal taping shall be painted with 3M Adhesive or Glyptol. In general,
on low voltage terminations, all moisture absorbing braids shall be cut back and securely bound by
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cording or taping and painting to prevent unraveling. Insulation shall be neatly trimmed to attain a
uniform appearance which shall be standardized throughout the project.
Wherever possible, cable entry to outdoor equipment, cubicles, or terminal boxes shall be through the
bottom to reduce moisture hazard.
Where cable is not entered into bottom of outdoor equipment, cubicles, or terminal boxes, it shall be
installed as follows:
Unarmored cable-side or top entrance: Through conduit connected to the equipment connection box by
means of a half coupling welded to the box. The cable shall leave the conduit in a weather-protected
location or by means of a weather-protecting service head with a drip loop made in thecable.
Pothead terminations shall be as manufactured by PLM or approved equal. Type to be used shall be
determined by voltage, size, and number of conductors.
Conductors shall be rung out before any cable termination according to wiring diagrams. Polarity or
phasing shall be checked before connections are made.
Control and instrumentation conductors shall be tested for proper operation before conductors are finally
cut to length, shaped, and corded. If there is any question as to proper operation before conductors are
finally cut to length, shaped, and corded. If there is any question as to proper connection, temporary
connections for checkout purposes shall be made with sufficient conductor length left uncut so that
conductors can be switched to other terminals without coming up short. Splices will not be accepted, and
any cables cut too short shall be replaced and installed at no cost to employer for either material or
installation. After correct connections are functionally established through operating equipment,
conductors shall be shaped for a neat terminal approach, cut to correct length, reconnected to terminals
in the specified manner, and corded or laced to hold wiring in place in a workmanlike manner.
All conductor terminations for 600-V power, instrumentation and control cable shall be made using
compression-type connectors. Conductors in sizes 1.5mm2 through and including 25 mm2 shall be
terminated with crimp type, full ring (or rectangular) tongue terminal connectors having conductor
insulation gripping sleeves of nylon.
For conductor sizes 1.5mm2 through and including 6mm2 AMP pre-insulated diamond grip, Type
PIDG, or approved equal shall be used Conductors in sizes larger than 25 mm2 shall be terminated
with two hole, long barrel, double indent, crimp-type lugs, such as Burndy "Hylug," Type YA, or
approved equal. Suitable crimping tools shall be provided for the connector used, in accordance with
recommendations of manufacturer of connector. Coax terminal connectors shall be coax connectors
suitable for Contractor's cable and its impedance.
Lighting circuits will be considered as starting at lighting panels and extending to all lighting outlets,
receptacle outlets, and switch outlets on the load side of the lighting panels. All portions of the system
shall be tested to ensure satisfactory operation.
Connections shall be made to electrically operated devices installed as accessories to, or assembled
with other equipment and requiring external connections. Connections also shall be made to contact
devices of recording instruments and miscellaneous instruments requiring wiring connections such as
float switches, limit switches, thermostats, and thermocouples.
Control cable terminations shall be made in accordance with wiring diagrams, using color codes
established by Contractor's designation for the various control circuits, or by code marked wiring
diagrams provided for this purpose. It is the intent that all pulled cables shall be terminated and in such
manner that the various functions are performed as intended. All checking out, testing, and reconnecting
as necessary shall be performed to satisfy these requirements.
After cables are pulled through a manhole, handhole or sleeve into a building, the ducts shall be sealed
around the cable with non-hardening sealing material that will not harm the cable insulation.
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Identify all power conductors by color coding as follows:
Conductor
Phase A
Phase B
Phase C
Neutral
Ground

400V
Red
Yellow
Blue
Black
Green

If available cable does not contain colors corresponding to the table, color bands of tape shall be
applied to all exposed ends of conductor insulation.
Identify control wiring by color-coded, plastic-coated, self-sticking printed markers, permanently
attached stamped metal foil markers, heat shrink tubes with permatized lettering or equivalent means. The
identification of each control wire shall consist of a unique number corresponding to schematic and
wiring diagrams. Provide conductor identification within each enclosure where a tap, splice, or
termination is made. Identify control circuit terminals on equipment also. Match terminal and
conductor identification with that shown on approved shop drawings. Hand lettering or marking wire
tags and terminals is not acceptable.
9.12.7 Wiring Devices
Surface mounted boxes and supports shall be fixed to wood with wood screws or screw-type nails of
equal holding strength; and with machine screws or welded studs on steel work. Cast flush mounted boxes
in concrete and grout into hollow masonry walls. In open overhead spaces cast metal boxes threaded
to raceways need not be separately supported except where used for fixture support. Where bar hangers
are used, attach the bar to raceways on opposite sides of the box and support with an approved type
fastener not more than 0.5 meter from the box. Boxes installed in concealed raceways systems shall
be set flush with the finished surfaces. The location of all boxes shall be easily accessible. Resolve
interference with mechanical equipment or structural features prior to installation.
Where several circuits pass through a common pull box, the circuits shall be tagged to indicate clearly
the electrical characteristics, circuit number, and panel designation.
Not less than one pull box shall be installed every 45 meters in conduit runs.
The center of wall mounted receptacles shall be located at 300 mm above the finished floor.
9.13 SITE TESTING
9.13.1 General
A. Site tests, in accordance with the applicable standards, shall be carried out to ensure that the equipment
and materials comply with the specifications and operational requirements. All tests are subject to
witnessing by employer representatives.
At least 8 weeks prior to scheduled tests, Contractor shall submit to employer an outline of the
procedures to be used in performing the site tests. This outline shall include a brief description of the
test equipment, connection diagrams, proposed tests and procedures, test sheets, calculations, reference
drawings and minimum/maximum test and performance values in conformance with applicable
standards which will be used to determine conformance with the specification and acceptability of the
equipment and installation.
On completion of installation and prior to final acceptance, each component of each system shall be
tested to the complete satisfaction of employer. Contractor shall provide all test instrumentation,
equipment and accessories necessary for dedmonstration and putting into operation all electrical
equipment.
On completion of testing, Contractor shall submit four copies of a certified report attesting that each
test has been performed in accordance with the approved test procedures. The report for each test
shall include the date of performance and name of the person in charge of the test.
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All factory and field test reports shall be incorporated into the Operation and Maintenance manuals.
9.13.2 LV Switchgear Testing After Installation
The test procedure shall contain but not be restricted to the following:
Check for completeness.
Checking that all connections and identifications are made in accordance with the relevant schemes.
Check all connections for tightness.
Tests to verify the insulation resistance in the electrical main circuits.
Voltage tests on auxiliary circuits as specified in the applicable standards.
Verification of instrument transformer ratio and polarity by primary injection.
Operation tests for the various components, including interlocking, local and remote control, local and
remote position indication, local and remote alarm indication, local and remote measuring and metering,
etc. Current injection, as required, to verify proper operation of devices.
Functional tests ensuring correct trip and close operation of relays, circuit breakers and local and remote
alarm indication.
Circuit breakers shall be tested for rapid open- close operation.
Functional tests prior to energizing, ensuring correct operation of the entire protection system.
Testing of low-voltage equipment with regard to insulation and phasing.
Setting and testing all protective devices per the relay coordination study data sheets.
Test results shall be recorded and submitted as part of the contract documents.
Verification of stipulated earthing resistance and compliance with recommendations of IEEE 142 and
IEEE 80.
Dielectric tests on switchgear assemblies shall be performed. Test voltages shall be in accordance with
IEC standards. Test shall not cause any insulation failure.
9.13.3 Transformer Site Tests After Installation
The following protection and control devices shall be checked and/or tested as a minimum
requirement:
Temperature image coil device.
Hot spot winding temperature indicator and transmitter for remote indication.
Functional test of all cooling equipment controls including winding hot spot temperature relay.
Functional test of tap changer and voltage ratio measurements at various tap changer positions.
Bushing current transformers for fault protection.
Before energizing, the following tests shall be performed as a minimum requirement:
Core insulation test.
Transformer turns ratio test for all tap changer positions.
Insulation test of the windings using 2.5 kV motorized high-voltage insulation tester
(Megger). Primary to secondary insulation resistance shall also be measured.
Insulation test of control wiring.
Continuity test of tap changer windings.
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SECTION 5D : PARTICULAR SPECIFCIATION OF WORK

1. AS-BUILT DRAWING
In addition to the requirements of the General Specification, the Contractor is responsible for the
preparation of As- Built drawings as follows:

General
The as built drawings shall be accurate record drawings to specified quality and size, to the scales
as otherwise stipulated, showing works as executed complete with existing and finished levels (top,
invert and formation levels, plans, cross and longitudinal sections, locations of all junctions, valve
chambers, inlets, extent of concrete beds and structure and all things necessary to form a complete
pictorial record of the finished works). Also to be shown are the exact locations of existing utilities and
the locations of new service ducts, cables, pipes etc, constructed under this contract The Contractor
shall submit record drawings in hard copy as well as digital computer format as specified.
All reproducible record drawings so prepared shall be dated and countersigned by the Contractor’s
Representative. Each record drawing shall be a clear and legible reproducible on specified material.
Each drawing set will be bound. At least two sets of As-Built Drawings in hard copy shall be provided
to the Employer, if not differently specified in the Works Requirements.

Record Drawing for utilities
The Contractor shall submit accurate record drawing of utility works immediately upon completion of
the work in a particular stretch of road work or a particular area of other (water supply or sewerage)
works. These record drawings shall be of a similar form as the Contract Drawings. One work area
shall comprise the extent of work described in each Contract Drawing as included in the Contract
Documents. The utilities drawings shall be developed based on the topographical survey drawings
done for the project.
The record drawings shall generally show the following:
1.
The plot boundaries and the plan details of existing development within these areas.
2.
All existing utilities and ducts which are permanently left in their location with sufficient plan
dimension to locate these.
3.
Location and details of all temporary construction such as utility supports, etc., which are
permanently left in place.
4.
Details of all newly installed utilities with adequate dimensions to locate these with respect to
the Kerbline of road or the building line.
5.
Plan details of all existing and new protection works installed by the Contractor to existing
utility lines and all protection works installed for the new utility lines with sufficient dimensions
to locate these.
6
Type and size of the utility lines existing and installed.
7.
Sufficient cross-sectional details to show the depth of the utility lines and details of the
protection work provided to both the existing and newly laid utility lines.
8.
The locations of existing utilities in unaltered positions which locations are determined by
manual excavation.
During the course of the work, the Contractor shall supply to the Engineer accurate working drawings
in stages for a particular section of the DI pipes and utility line installed. These construction drawings
shall be developed from the tender/contract drawings, adjusted/amended/modified based on the
Contractor`s setting out of pipe alignment/topographic surveys and other investigations (e.g. soil
surveys through augers, trial pits or GPR surveys for utility detection, etc.). Upon receiving the written
directives from the Engineer, the Contractor shall immediately produce such working drawings as
required by the Engineer and complying with the above details. Drawings shall be accompanied by a
transmittal cover letter in a format approved by the Engineer. These transmittals shall be made on a
regular basis, with copies of all transmittal letters copied to the Employer.

Final Compilation and Submittal of Record Drawings
1. Description of Drawings.
a) As built information shall be drawn on the original Ctender/cntract drawings reproducible,
crossing out the original design details which have been changed. Other details may be drawn
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on the original contract drawing as required and shall be labeled “AS-BUILT DETAILS” in
order to differentiate them from original design details.
b) When the as-built changes are so extensive that the original drawing’s legibility and neatness
are lost, the sheet shall be completely redrawn. The revised drawing must include the same
information and are coverage between match marks as the original Contract Drawing. The
revised drawing shall have the same title block as the original contract drawing. However, the
general notes, amendment description and drawing no. blocks shall be blank.
c) The original tender/contract drawing shall be included in the record drawing set immediately
before the redrawn sheet. Its title shall be crossed out with a single line through the lettering
and the word “REDRAWN” shall be placed within the title block. The words “SEE RECORD
DRAWING NO. X” shall be placed above the Amendment Description Block.
d) Original tender/contract Drawing not used during the Project’s construction (such as those
which show works that were deleted) shall be included in the Record Drawings set. Their titles
shall be crossed out with a single line through the lettering and the words “NOT USED” drawn
within the title block.
e) Shop Drawings (e.g. specific manufactured drawings, specific assembly drawings in
workshop before delivery at sites for specific works, e.g. valve assembly, river crossing preasssembly, etc.) may be included in the Record Drawings set as supplementary information
in order to more accurately illustrate the as built conditions. It is not mandatory to include all
shop drawings. Several shop drawings may be grouped together to form one sheet if they
describe a common work category as detailed in tender/contract drawings. As described in
Paragraph (a) above, shop drawing details may be redrawn on the original tender/contract
drawing sheets, if required, for clarity.
f) When a shop drawing is included in the record drawings set it may retrain its original
(Contractor’s) title block. If required, these shall be reproduced to the same size as described
in part a., General above (Clause 1.4.7.1.1 of particular technical specification). Other
supplementary drawing shall bear the designers title block, with the Drawing No. Block left
blank.
g) Each record drawing shall incorporate the below listed information in a separate block of size
80mm X 160mm (or as specified), preferably located in the lower right hand corner of each
sheet:
Record Drawing No.
Contractor ( )
Date:
Consultant ( )
Date:
Employer
Date:
h) The Supplementary tabulation sheets may show the information described in Paragraph (i)
within the designers title block in lieu of the “Amendment Description” block.
i) The record drawing shall be consecutively numbered from No. 001 (the new list of drawings)
to the final sheet in the set.
j) All record drawings except those marked “ REDRAWN”, NOT USED”, or TENDER DRAWING
– NO CORRECTIONS” shall be stamped “ AS- BUILT “ in bold letters within the title block.

Information on Drawings:
(a)
(b)
(c)

(d)

(e)

The project’s geometry shall be shown as accurately as possible and as constructed on site
with particular emphasis on the following
General Plans. All bench marks and other survey monuments shall be shown along with a
clear description of their locations.
Surface drainage system. All usable bench marks, pipe sizes, lengths, direction of flow, and
levels shall be shown. Each sheet shall include an identification legend which is identical to
that shown on the Contract Drawings as well as a small scale location plan. A drainage
schedule should supplement the plans if not already provided in the Contract Drawings.
All pull boxes shall be numbered on the drawings and tabulated on separate sheets using
the following format:
Pull Box Station / Reference – Pull Box Number Offset Line Type.
Roadway Lighting. Each sheet shall include an identification legend which is identical to that
shown on the contract drawing for the roadway lighting poles, their related appurtenance and
circuits. If not ready provided in the contract drawings, the poles, control cabinets, and

KUKL/DNI - 7B

SECTION 5: WORKS REQUIREMENTS

(f)

services turrets shall be assigned numbers. Roadways lights which have been installed by
other within the project limits shall also be shown and shall be so described.
Utilities. Using either the standard legend shown on the Contract Drawings or as the utility
employers and agencies, the utility record drawings shall be prepared on common as-built
base plans must include the information listed below. The legend shall appear on each asbuilt drawing. All utility works constructed by others as well as those in existence at the time
of the project’s tendering, which were not removed, shall also be shown and described
accordingly.
•
•
•
•
•
•
•

•

(g)

Geometry of the roads and other improvements
Plot boundaries and plot numbers
Services reservation widths and distribution as well as their centerline stationing and
offsets or ties to permanent structures
Stationing at street intersections and along the roadway centerlines.
Bench marks and other survey monuments with descriptions
Sector number and street names
Utilities name; the type, number or ducts, size and location within the services
reservation, the type within the service reservation, the type of protective works and
all pertinent utility structures.
Small-scale key map.

Separate Record Drawings shall be prepared for each utility and wherever feasible shall be
correlated with the Contract Drawings. Record Drawings for utilities which have been
combined on the Contract Drawing shall be prepared on separated Record Drawings to
clarify the as built conditions. When the contract drawings are used for the base plans, the
as built date is to be superimposed on the plans using the as- built symbols with no erasure
of the original lines.. Notes or labels on the original Contract Drawings, which are no longer
relevant also, shall be neatly crossed out but not deleted.
Record drawings which illustrates the as-built water works must include both the standard
title blocks described in Paragraphs 1. h and 1.i above, and a title block for corresponding
consultants. The Consultant’s title block shall be 56 mm x 150mm in size, preferably located
in the lower left hand corner of each sheet. Similarly, Record Drawing for other utilities,
where other specialist Consultants / employers are involved, shall also included both
standard title block and the title block of the designated consultants and/ or employer.
Profiles and cross-sections. In addition to showing the as-built built elevations, crosssections included with the contract shall be revised to show the existing ground elevations
as surveyed by the contractor prior to start of construction. Unless needed to clarify a
particular as built condition, cross-sections, which are additional to those in the contract
documents, are not required.

2. SITE SAFETY
In addition to the requirements of the General Specification, the following shall apply:
Metal Trench Box Shoring Systems/ Timber Shoring
Open cuttings and trenches shall be suitably shored, sheeted and braced, if required by the Engineer
or by site conditions, for protecting life, property of the work.
Metal trench box shoring systems (of minimum 30 to 50m length and suitable for 2.4 to 6.2m depth
trench) shall be used exclusively. Only in special locations where site conditions do not allow the use
of metal trench boxes the Engineer may allow for timber shoring shall be required to keep the sides
of excavations vertical to ensure safety of adjoining structures or to limit the slope of excavations, or
due to space restrictions or for other reasons. Whenever situation demands shoring in any working
stretches other than mentioned stretches in the drawings and documents, Contractor shall provide
shoring in such working stretches after taking approval of the Engineer. No local made sheet pile
system will be allowed to replace pre-fabricated metal trench boxes.
If timber shoring is exceptionally allowed, all the major components of shoring (polling boards, struts
and walling) shall be of hard wood and shall be approved by the Engineer in writing. Warped or
deformed timber shall not be used. Round timber shall not be allowed for the major components of
shoring. Timber shoring shall be 'close' or 'open' type, depending on the nature of soil and the depth
of pit or trench. It shall be the responsibility of the Contractor to take all necessary steps to prevent
the sides of excavations, trenches, pits, etc. from collapsing.
Adequate shoring and strutting shall be provided by the Contractors. The shoring shall project at least
150mm above ground level and shall extend to a suitable depth below the bottom of the trench.
Wherever necessary, the upright members called 'polling boards or planks' and struts shall be driven

KUKL/DNI - 7B

SECTION 5: WORKS REQUIREMENTS

1
2

by compressed air pile drivers. The polling boards shall be fixed close enough to avoid any running
in of sand earth through the joints.
The withdrawal of the metal trench box timber shall be done carefully to prevent the collapse of the
pit or trench. It shall be started at one end and proceeded with, systematically to the other end. Pipes,
concrete or masonry shall not be damaged during the removal of the timber.
In case of large pits and open excavations when depth is more than 2.4m, where shoring is required
for securing safety of adjoining structures or for any other reasons and where the planking across
sides of excavations/pits cannot be strutted against, suitable steel shoring (with steel sheet piles) may
be instructed by the Engineer. For the use other shoring approval of the Engineer shall be required
in writing.
The detailed arrangement, sizes of the metal trench box and steel sheet piles or and the spacing shall
be subject to the approval of the Engineer. In all other respects, the Employer’s Requirements for
close timber shoring shall apply to open timber shoring.
In the case of open timbering, the entire surface of the side of trench or pit is not required to be
covered.
The components of shoring shall not be of sizes less than those specified in drawing, unless steel
sheet piling is used or unless approved by the Engineer in writing. Unless and other wise mentioned
in drawing the sizes and spacing of timber shoring component for timber shoring should not be less
than values mentioned in the following table:
S
Upright
Struts
Wales (Walling)
N
Minimum
Max.
Minimum
Max. Spacing (mm)
Minimum
Max. Vertical
Dimension
Spacing
Dimension
Dimension
Spacing (mm)
Vertical
Horizontal
(mm)
(mm)
(mm)
(mm)
For Ordinary Soils (Firm Soils to Soils likely to crack and crumble)
40x200
600
100x100
1200
600
100x150
1200
For loose and Soft Soils
40x200
600
100x100
900
600
150x200
1000
Close timbering shall be done by completely covering the sides of the trenches and pits generally
with short, upright members. The boards shall generally be placed in position vertically side by side
without any gap on each side of the excavation and shall be secured by horizontal walling, strutted
with ballies or as approved by the Engineer. The length of the ballie struts shall depend on the width
of the trench or pit. If the soil is very soft and loose, the boards shall be placed horizontally against
each side of the excavation and supported by vertical walling, which in turn shall be suitably strutted.
The lowest boards supporting the sides shall be taken into the ground and no portion of the vertical
side of the trench or pit shall remain exposed, so as to render the earth liable to slip out.
In a vertical plane, there shall be at least three struts or more as directed by the Engineer. They shall
rest on walling pieces. The spacing of the struts shall be as per above table. At the bottom, extra
struts shall have to be provided if ordered by the Engineer.
The rates for excavation do not include the cost of shoring, which shall be paid for separately as per
relevant item of the Bill of Quantities. The Contractors shall be held responsible for providing secure
shoring, and for adopting every other precaution, which may be necessary for protecting nearby
structures, which are likely to be damaged as a result of excavation. The Contractors shall design the
shoring required for actual site conditions and shall provide shoring accordingly. The design shall be
submitted to the Engineer on demand. The shoring shall be so designed that lowering of pipe of
normal length or any other pipe laying operation does not necessitate the removal of any strut or any
other member of shoring. If the Engineer requires the adoption of any special measures or
precautions, the Contractor will comply with the same immediately. If any part of a nearby structure
is cut out or removed for facility of work, the same shall be made good on completion of the work by
the Contractors at their cost.
In the event of the Contractors not complying with the provisions of this contract in respect of shoring
the Engineer may, with or without notice to the Contractors, put up shoring or improve shoring already
put up or adopt such other measures as he may deem necessary, the cost of which shall be recovered
from the Contractors. Such action on the part of the Engineer, shall not, however absolve the
Contractors of their responsibilities under this contract.
No part of the shoring shall, at any time, be removed by the Contractors without obtaining permission
from the Engineer. While taking out shoring planks, the hollows formed shall be simultaneously filled
in with soft earth and shall be well compacted as directed.
No payment will be made if the Contractors leave shoring material in the trench on his own or merely
to suit their own convenience. The work of providing shoring shall be measured and paid for one the
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basis of areas of planks provided up to ground level and no separate payment will be made for
providing and fixing of walling pieces, struts, dog spikes etc. the cost of which shall be deemed to
have been covered by the rate for shoring.
The planks shall project at least 150mm above the ground level. For the purpose of payment,
however, measurements shall be taken up to ground level only and no payment will be made for
planking above ground level.
Steel Shoring for Deeper Trench Depths
For shoring depth up to 3.8 meter
The standard Steel Shoring Box shall be the power package among the trench boxes.
The standard Steel Shoring Box shall be robust and long-lasting trench box. The box shall be
equipped with an extremely reinforced top resisting the high loads when lowering and shall comprises
of durable plate cutting edge which even allows to cut even firm soil.
The box shall be equipped with additional bars In order to minimize deformations the side profiles.
The flexible spindle should allows the installation in non-stable grounds with the "cut and lower"
method.
The Standard Box shall be suited for excavation depth up to 3.8 m, trench width up to 4.48m and
Spindle clearance height 1.5 m. The steel box shoring shall be suitable for the any working loads
condition for the above mentioned height and width of the cutting.
The Shoring material should be made of Steel, of grade 570. The thickness of the Plate should be
≥100 mm. The shoring system should be certified under European norms of EN-13-331 standards of
any other equivalent international body, along with the pressure test certificates which states can
handle the side pressure up to 47.50 Kn/m2
The shoring system should have spindles acting as the middle struts to supports the walls of the
shoring system. Each Spindle should allow the movement of ±8 degrees so that the shoring systems
can be lowered safely, without damaging the adjacent properties and workers at site
The shoring must be without gap and close to the ground. The limiting values for the maximum loads
have to be kept strictly. Single shoring sections (boxes) may only be used if the front and rear faces
are properly secured.
For Shoring depth more than 3.8 meter
The standard Steel Shoring Box shall have Rolling Strut Double Slide rail system.
The Slide Rail Shoring shall consist of individual shoring components which only inside the trench are
combined to form a close shoring wall. Plates, slide rails and rolling struts of the steel shoring box
shall be able to slide parallel to each other.
The H-shape of the rolling strut should offer perfect conditions in all work phases. During the phase
of installation, the rolling strut shall be located in the lower range of the slide rail in such a way that
the excavator operator shall have a clear view and enables him to work with a short boom.
The large strut clearance heights of the box shall be continuously adjustable during the laying of the
pipe. The required working width shall be achieved by means of distance pieces.
The shoring system at ends shall have arrangement for closing all around by means of corner slide
rails and shoring plates.
The Standard Box shall be suited for excavation depth up to 6.2 m, trench width up to 6.9m and
Spindle clearance height 3.3 m. The steel box shoring shall be suitable for the any working loads
condition for the above mentioned height and width of the cutting.
The shoring material used for the depth more than 4 meters, should be made of steel of grade 570
or more. The thickness of the plate should be at least 100 mm. The plates should be lowered with the
help of the rails made of high quality steel.
The strut system should be Rolling strut system, which can be adjusted according the requirement.
The Strutting system should be flexible and should not be fixed at one point.
The shoring system should be certified under European norms of EN-13-331 standards of any other
equivalent international body.
The contractor should also provide the pressure test certificates by any international or national body
which clearly states the pressure handling capacity of plates up to 50 Kn/m2.
The rates for excavation for deeper depth (depth more than 3.8m) do not include the cost of shoring,
which shall be paid for separately as per relevant item of the Bill of Quantities.
In the event of the Contractors not complying with the provisions of this contract in respect of the
above mentioned shoring the Engineer will not allow to work in deep cutting stretches
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No part of the shoring shall, at any time, be removed by the Contractors without obtaining permission
from the Engineer. While taking out steel shoring boxes, the hollows formed shall be simultaneously
filled in with soft earth and shall be well compacted as directed.
No payment will be made if the Contractors leave shoring material in the trench on his own or merely
to suit their own convenience. The work of providing the steel boxes shoring shall be measured and
paid for one the basis of trench length. A unit length of shoring comprises of two side plates on trench
sides of corresponding box depth with required accessories (Slide Rails, Rolling Strut Distance Piece,
Spindle, Spindle Holder, Plate Protection Rail, Connector, Pins, etc). The height of steel shoring box
should be provided up to ground level and in and no separate payment will be made for providing and
fixing of other accessories (Slide Rails, Rolling Strut Distance Piece, Spindle, Spindle Holder, Plate
Protection Rail, Connector, Pins, etc) the cost of which shall be deemed to have been covered by the
rate for shoring.
Temporary Steel Plate Bridge
When backfilling operations of an excavation in the traveled way, whether transverse or longitudinal,
cannot be properly completed within a workday, provide steel plate bridging with a nonskid surface
and shoring to preserve unobstructed traffic flow. In such cases, the following conditions shall apply:
1. Shore the trench to support the bridging and traffic loads.
2. Steel plates used for bridging shall extend a minimum of 600mm beyond the edges of the trench.
3. The pavement shall be cold planed to a depth equal to the thickness of the plate and to a width
and length equal to the dimensions of the plate.
4. Install steel plate bridging to operate with minimum noise.
5 Maintain the steel plates and its shoring for repetitive uses.
The following table shows the required minimal dimensions and spacing of steel members for steel
plate bridging. This table of supporting arrangements has been for illustration purpose only; the
contractor shall be responsible for the design and adequacy of the temporary support system to
trenches. The Contractor shall design these temporary arrangements as per BS 5950 with deflection
at centre not exceeding 1/360 of trench width. Loading shall be designed to HA loading according to
BS 5400. The design shall be approved by the Engineer.
Schedule of trench covers
Intermediate Stiffener
Trench
T
Min. Thickness of
Main Stiffener (mm)
YWidth
Steel Plate (mm)
Size (mm)
Max. Spacing
P (m)
(m)
E
I <0.9
25
NOT REQUIRED
NOT REQUIRED
I 0.9 to
25
ISMB 125x75 (@11.9
ISLB 100x50 (@8.0
0.4
I <1.3
Kg/.m)
Kg/m)
1.3 to ≤
25
ISMB 150x80 (@14.9
ISLB 100x50 (@8.0
0.5
I 1.6
Kg/.m)
Kg/m)
I 1.6 to
25
ISMB 150x80 (@14.9
ISLB 100x50 (@8.0
0.6
I <1.9
Kg/.m)
Kg/m)
1.9 to <
30
ISMB 150x80 (@14.9
ISLB 100x50 (@8.0
0.7
I 2.2
Kg/.m)
Kg/m)
V
2.2 to <
30
ISMB 150x80 (@14.9
ISLB 100x50 (@8.0
0.8
2.5
Kg/.m)
Kg/m)
2.5 to
40
ISMB 150x80 (@14.9
ISLB 100x50 (@8.0
0.9
V <2.8
Kg/.m)
Kg/m)
2.8 to
40
ISMB 150x80 (@14.9
ISLB 100x50 (@8.0
1.0
<3.0
Kg/.m)
Kg/m)
The whole arrangement shall be of modular type for repetitive uses along trench excavation
Intermediate Stiffeners shall be centrally located with spacing according to the schedule of trench
covers. Sizes of wedges varies to suit trench dimensions
Top of steel plate shall be treated with anti-skid dressing; other surfaces shall be treated with
protective painting.
In the event of the Contractors not complying with the provisions of this contract in respect of
temporary steel bridge decking, the Engineer may, with or without notice to the Contractors, put up
temporary decking arrangement or improve the arrangement already put up or adopt such other
measures as he may deem necessary, the cost of which shall be recovered from the Contractors.
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Such action on the part of the Engineer, shall not, however absolve the Contractors of their
responsibilities under this contract.
No part of the temporary steel bridge decking arrangements shall, at any time, be removed by the
Contractors without obtaining permission from the Engineer.
The work of providing temporary steel decking bridge shall be measured and paid for one the basis
of effective areas of steel plate (trench width x decking length) and no separate payment will be made
for providing installation of other items which required to fabrication, installation, repetitive handling,
multiple transportation and placing.
The non-skid steel plate shall project at as per drawing on either side of trench width. For the purpose
of payment, however, measurements of breadth shall be taken up to trench width only and no
payment will be made for the projection of steel plates on either side of trench.
Design steel plate bridging for HS20-44 truck loading per Caltrans Bridge Design Specifications
Manual. Maintain on the steel plate a nonskid surface having a minimum coefficient of friction
equivalent to 0.35 as determined by California Test Method 342. The Contractor may use standard
steel plate with known coefficient of friction equal or exceeding 0.35.
Use a Rough Road sign with black lettering on an orange background in advance of steel plate
bridging. This is to be used along with any other required construction signing.

3.

QUALITY CONTROL
Amend the clause as follows:
Quality control for the work to be executed shall be as per the Quality Control Manual developed by
the Employer.

Excavations to be Kept Free of Water
In addition to the requirements of the General Specification, the following shall apply:
Dewatering
The Contractor shall ensure that the excavation and the structures are free from water during
construction and shall take all necessary precautions and measures to exclude ground/rain water so
as to enable the works to be carried out in reasonably dry conditions in accordance with the
construction programme. The Contractor shall provide sums at suitable lower depth. The depth of
sums shall be approved by Engineer. Sumps made for dewatering must be kept clear of the
excavations/trenches required for further work. The method of pumping shall be approved by
Engineer, but in any case, the pumping arrangement shall be such that there shall be no movement
of subsoil or blowing in due to differential head of water during pumping. Pumping arrangements shall
be adequate to ensure no delays in construction. The dewatering shall be continued for at least 24
(twenty-four) hours after the last pour of the concrete. The Contractor shall, however, ensure that no
damage to the structure results on stopping of dewatering. Alternatively or complementary to pumping
, well points arrangement may be instructed by the Engineer to lower the static level of water table
during pipe excavation and laying works.
The Contractor shall study the sub-soil conditions carefully and shall conduct any tests necessary at
the site with the approval of the Engineer to test the permeability and drainage conditions of the subsoil for excavation, concreting etc., below ground level.
The scheme for dewatering and disposal of water shall be approved by the Engineer. The Contractor
shall suitably divert the water obtained from dewatering from such areas of site where a buildup of
water in the opinion of the Engineer obstructs the progress of the work, leads to insanitary conditions
by stagnation, retards the speed of construction and is detrimental to the safety of men, materials,
structures and equipment.
When there is a continuous inflow of water and the quantum of water to be handled is considered in
the opinion of Engineer, to be large, a well point system- single stage or multistage, shall be adopted.
The Contractor shall submit to the Engineer, details of his well point system including the stages, the
spacing, number and diameter of well points, headers etc., and the number, capacity and location of
pumps for approval.
Rain Water Drainage
Grading in the vicinity of excavation shall be such as to exclude rain/ surface water draining into
excavated areas. Excavation shall be kept clean of rain and such water as the Contractor may be
using for his work by suitably pumping out the same. The scheme for pumping and discharge of such
water shall be approved by the Engineer.

Formwork
Material
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All formwork for concrete work shall be mostly of M.S. Plates. The plates shall be free from wrinkles,
lumps or other imperfections. Steel plates shall have sufficient thickness to withstand the construction
loads and the pressure exerted by the wet concrete as well as vibration during placing of concrete.
Normally the thickness shall not be less than 18 gauge for M.S. Plates.
The formwork may also be constructed of timber, or other approved material. It shall be firmly
supported, adequately strutted, braced and tied to withstand the placing and vibrating of concrete and
the effects of weather. One copy of the Contractors shoring and formwork drawings shall be submitted
to the Corporation for record purpose only and not for review or approval. Forms, shoring and false
work shall be adequate for imposed live and dead loads including equipment and men, height of
concrete drop, concrete and foundation pressures and stresses, wind pressures, lateral stability, and
other safety factors during construction. The Contractor shall be responsible for the calculations and
designs for the formwork. The Contractor shall be held solely responsible for any failure and for the
safety of work and workmen. He shall pay necessary compensation, if need be, for damages to work,
property and injuries to persons. The scaffolding, hoisting arrangements and ladders shall have easy
approach to work spot and afford easy inspection.
All formwork shall be fabricated in compliance with the best modern practice, so that the finished
surface is even, unblemished free of fins and true to line, level and shape as shown in the drawings.
The forms shall comply with the requirements of IS: 456.
Arrangements
All formwork shall conform to the shape, lines, and dimensions as shown on the plans of the concrete
members. The formwork shall include all wedging, bracing, the rod, clamps; stop off boards and other
devices necessary to mould the concrete to the desired shape. The formwork shall be constructed as
to remain sufficiently rigid during the placing and compacting of the concrete and shall withstand the
necessary pressure, ramming and vibrations without any deflection from the prescribed lines and
curves. It shall be properly strutted and braced in at least two directions. It shall be sufficiently tight to
prevent loss of liquid slurry from the concrete. It shall be strongly and firmly erected. The moulds shall
be free from holes, open joints, and other imperfections. The formwork shall be so arranged as to
permit easy erection initially and easy removal without jarring or disturbing the concrete finally.
Wedges and clamps shall be used wherever practicable instead of nails. Where the depth of formwork
exceeds 1.5 meters, the Contractors shall keep one side partly open, from which the concrete could
be placed and the planking on the open side could be raised as the work proceeds. This will avoid
segregation of material in concrete and also facilitate its proper vibration.
Before concrete is placed, all rubbish shall be removed from the interior of the form and the surfaces
of the formwork in contact with concrete shall be cleaned and thoroughly wetted. The inside surface
of the formwork shall be treated with a coat of lime, oil or any other material approved by the Engineer.
Care shall be taken to see that the above approved composition is kept out of contact with the
reinforcement. The slab centering shall be covered with “Double Wax” water proofing paper or tar
paper or polythene sheet as directed by the Engineer.
Where no special finish is desired and where form finish is acceptable, the formwork may be prepared
out of water proof black board, which shall give a good finish to the concrete surface and thus there
will be no necessity of providing cement plaster finish. For work, which are of repetitive nature, such
as column footings, pedestals for pipes, pedestal footings; the formwork shall be fabricated out of
steel plates and structural to obtain uniform finish throughout the work. In all cases the formwork shall
be inspected and approved by the Engineer, before any concreting is started. The Contractor shall,
however, be solely responsible for the proper design, adequacy and stability of the formwork. If at
any time, in the opinion of the Engineer, the formwork provided is not considered sufficiently rigid and
/ or is defective, the Contractor shall improve or strengthen the same in such manner as the Engineer
may direct. In no circumstances shall form be struck off until the concrete attains adequate strength
as required or without obtaining permission of the Engineer. All formwork shall be removed without
such shock or vibration as would damage the concrete. Before the soffit and the struts are removed,
the concrete surface shall be exposed where necessary in order to ascertain that the concrete has
hardened sufficiently. The responsibility for the removal of the formwork whether whole or part, shall
rest, entirely with the Contractor who must nevertheless be guided by the opinion of the Engineer in
this regard. The work of striking and the removal of formwork shall be conducted in the presence of
the Engineer and under personal supervision of a competent foreman in the employment of the
Contractor.

Construction and Workmanship
In addition to the requirements of the clauses 3.3.3.4.2 and 3.3.3.4.4 of General Specification, add
following Clauses in the relevant sub clauses for the laying of pipes and fitting / specials
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1)

2)

3)

4)

5)

6)

All precautions shall be taken during excavation and laying operations to guard against
possible damage to any existing structure / pipe line of water, gas, sewage, etc. After
excavation of trenches, pipes shall not be lowered unless the dimensions of trenches and
bedding work for pipes at the bottom of the trenches are approved and measured by Engineer.
Pipes and fittings / specials shall be carefully lowered in the trenches.
The pipes and specials shall be stacked along the alignment in advance with utmost care
during the transit so that they are not damaged. Any damage due to these reasons shall be
Contractor's liability. The pipe shall be lowered and laid only after the trenches are finally ready
and levels duly checked by the Engineer. It shall be seen that no damaged pipe is lowered in
the trench. Every precaution shall be taken to prevent foreign materials from entering the
pipes when they are being placed in the line. Normally the socket ends shall face the
upstream. When any portion of the excavation shall have been carried down to the necessary
depth, the Contractors shall obtain permission from the Engineer before commencing the
laying of pipes or concrete or the construction of masonry.
Special arrangements such as cranes, tripods with chain pulley block for lowering the pipes
and fittings / specials shall be made by Contractor. In no case pipes and fittings / specials
shall be dropped. Slings of canvas or equally non abrasive material of suitable width or special
attachment to fit the ends of pipes and fittings / specials shall be used to lift and lower the
coated pipes and fittings / specials. The pipes and fittings / specials shall be inspected for
defects and be rung with a light hammer preferably while suspended to detect crack, wherever
applicable. If doubt persists, further confirmation shall be done by pouring a little paraffin on
the inside of the pipe at the suspected spot. No sign of paraffin should appear on the outside
surface. Pipes and fittings / specials damaged during lowering or aligning shall be rejected by
Engineer.
All the pipes are to be laid perfectly true both in alignment and to gradient specified. Pipes in
a trench shall be laid and fitted previous to the jointing being commenced. In case of spigot
and socket pipe the socket end of the pipe shall face upstream, except when the pipe line
runs uphill in which case the socket ends should face the upgrade of a slope. After placing a
pipe in the trench, the spigot end shall be centered in the socket and the pipe forced home
and aligned to required gradient. The pipes shall be secured in place with approved backfill
material tamped under it except at the socket. Pipes and fittings / specials which do not allow
a sufficient and uniform space for joints shall be removed and replaced with pipes and fittings
/ specials of proper dimensions to ensure such uniform space. Precaution shall be taken to
prevent dirt from entering the jointing space. At times when pipe laying is not in progress, the
open ends of pipe shall be closed by a watertight plug or other means approved by Engineer.
during the period that plug is on, the Contractor shall take proper precautions against floatation
of the pipe owing to entry of water into the trench. Wherever it is necessary to deflect pipe
from a straight line, either in the vertical or horizontal plane, to avoid obstructions or where
long radius curves are permitted, the deflection allowed at joints shall not exceed 2½o. In the
case of pipes, with joint to be made with loose collars, the collars shall be slipped on before
the next pipe is laid. The pipes shall be laid such that the marking on pipes appears at the top
of the pipes.
Properly fitted temporary wooden stoppers shall be provided to close the ends of all
incomplete pipe lines. The stoppers are only to be removed when pipes are being laid and
jointed. Pipe laying and jointing shall be started and completed only section wise as per the
instruction of the Engineer. During the progress of pipe laying the open ends of pipe shall be
closed and water tight. Sight rails shall be provided at all change of direction or gradients at
distance of @ 30 m along straight lengths. All the invert levels shall be confirmed from the
sight rails with the help of proper boning rods as per the standard practice. The pipe shall be
jointed with cement mortar 1:1 and proper caulking shall be done. After a particular section of
the pipe is laid and jointed hydraulic testing shall be done section wise.
Just prior to placing each pipe section in the line, damaged coating shall be repaired and the
interior shall be cleaned off all foreign materials. Cleaning shall be accomplished by brushing,
blowing with compressed air and washing with water or as specified by the Engineer.
The item for laying of pipe line also includes labour work for lowering, laying and jointing
various pipes including jointing with specials, levelling, etc. The Contractors shall transport
pipes and specials from stores, for their various sections in such quantities as may be required
for laying. Ordinarily no surplus stock shall remain on completion of any section. In case
however, such pipe etc. become surplus in any sections, the Contractor shall remove the
same to the next section for use in the work. It is likely that on completion of the whole work,
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7)

some pipes and specials etc. may become surplus at the site and the Contractors shall
arrange to hand over the same in good condition to the Engineer at the Owner’s store as may
be directed if required by Owner. The Contractor shall supply a list of stock so returned to the
Engineer. No extra payment shall be made to the Contractors for these works. The rates for
laying the pipes shall cover the cost of loading, transporting and unloading as may be required.
The fortnight report for pipes collected and laid should be sent to the Engineer.
The cutting of pipe for inserting valves, fittings or specials shall be done in a neat and workman
like manner without damage to the pipe so as to leave a smooth end at right angles to the
axis of the pipe. For this purpose, pipe cutting machine shall be used.

Jointing
1)

2)

3)

Pipes shall be laid to the lines and grades given in the plans, with the ends abutting to form a
even joint without shoulders or unevenness of any kind along the invert of the pipes. No joint
shall be made under water. The ends of the pipes shall be dry and kept clean before and during
laying and jointing operations.
All joint work shall be done in an approved manner by skilled workmen so that the completed
pipeline shall have a continuous, smooth and uniform interior surface. Extruded joint material
shall be removed from the interior of the pipe. In cold weather protective measures must be
taken to ensure a satisfactory joint.
Jointing for pipes and fittings / specials shall be done in accordance with the relevant
Specifications depending on type of pipes being used.
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Appendix A: Items Supplied by the Employer
Supply of all materials, labour, equipment and other miscellaneous items not mentioned in BOQ and
elsewhere however it require to complete the works as stated in Scope of the work is responsibility
of contractor and none of items would be supplied by the Employer
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Appendix B: List of Engineer’s Drawings
Provided in Separate Volume III

KUKL/DNI - 7B

SECTION 5: WORKS REQUIREMENTS

Appendix C: Resettlement Action Plan (RAP) for
Kathmandu Valley Water Supply Improvement
Project
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Appendix D: Environmental Management Plan
(EMP) for Kathmandu Valley Water Supply
Improvement Project
The Contractor shall be provided with RAP and EMP on request however the following
EMP/OHS/RAP related action points are noted below for compliance by the Contractor.
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SECTION 5: WORKS REQUIREMENTS
This document is an abstract of the main document which is available upon request as referred in
Appendix C and D in the contract/bid document. This document highlights the pertinent environmental
and resettlement matters together with Occupational Health and Safety (OHS) that contractor needs
to observe and implement and comply strictly. Any noncompliance by the contractor will surely lead
to serious contractual implications and only the contractor is responsible for same. Further the
resource and associated cost for compliance should be included in the bid/contract price, irrespective
if there is no item mentioned in the Bill of Quantities and it is deemed that all associated cost has
been adequately considered/apportion in the contract/bid price.
The referred main documents are entitled:
PPTA 4893- NEP; Updated Resettlement plan, 2013 by DSC 3
Initial Environmental Examination (IEE) of Kathmandu Valley Water Supply Improvement Project,
Submitted by Kathmandu Upatyaka Khanepani Limited, Ministry of Urban Development, Government
of Nepal for the Asian Development Bank, September 2014
Contract Documents, Volume 1, 2 and 3

A Scope of work
See paragraphe 3 of SECTION 5B : GENERAL REQUIREMENTS

B Resettlement Action Plan
B.1 Land and Property Acquisition and Compensation
There is no land acquisition under the proposed project. Thus, the impacts are limited to the following:
Temporary disruption of business activities and income
Temporary shifting of vendors and hawkers during construction works within the right of way (RoW)
for the DNI system.
Temporary impact on blockage of access to house or business location
Accidental injuries to public
Temporary disruption for DNI pipe laying works will be for 1 or 2 days and not more than 4 days
depending on unforeseen circumstances. Trench sections for DNI shall be 10-50 m. Contractors are
required to maintain access to shops to avoid and/or limit the disturbance to extent possible. Mitigation
measures are incorporated into their contracts, as outlined in the Environmental Management Plan
(EMP), and will be monitored by the construction supervision consultants. In the event roads are fully
closed with access to shops disrupted for 5days, as per the approved Resettlement plan of this
project, only then, the compensation for lost income will be made for the time of disruption.

C Environment and OHS Management Plan
C.1 Environmental and Social Impacts and Mitigation
The environmental impacts due to the laying of pipes for the distribution of drinking water are
discussed in this section.
Environmental impacts on the physical, biological, and socio-economic and cultural environments
during the pre-construction, construction and operation and maintenance phases are discussed in
detail with the mitigating measures.
The summary of the anticipated impacts and the mitigation measures are given in Tables 1 and 2.
Further the technical specification to the contract is required to be referred for compliance as well.

C.1.1

Pre-construction Phase:

One of the most important aspect before construction is the identification of the likely adverse impacts
and their mitigation measures before the commencement of construction works. Also important is to
establish an efficient and working environmental safeguards assurance mechanism with sufficient
inputs of environment and OHS specialists in consultant and contractor’s team. This is the stage of
work when internal and external communication and consultation, and grievance redress
mechanisms shall be established. Safeguard reporting mechanism among the employer, consultant
and contractor also needs to be established at this stage of work. Also, the field environmental
compliance monitoring checklist and the template of quarterly and semi-annual environmental
compliance monitoring report shall be prepared.
Haphazard constructions of camps for workers without basic amenities could result in social stress
and the degradation of the local environment. Therefore it is very important that workforce camps with
sanitary amenities at designated areas should be established.
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An employment policy should be prepared so that the local people may not be deprived of the
opportunities, thereby raising tensions and dissatisfaction. The local people, especially SPAF, PAF
and women above the age of 16 should be employed and given first preference (Nepal Citizenship
Act, 2006). Wages should be settled based on DWEC (District Wage Evaluation Committee) with the
list of employees.
Detailed traffic plans should be prepared to help in mitigating traffic congestions and menaces to
pedestrians and businesses. Traffic Plan approval is the responsibility of the contractor.
Prepare training in Nepali (or local languages) with notes and sketches on Community Health and
Safety and Occupational Health and Site Safety.

C.1.2
C.1.2.1

Construction Phase
Environment

a. Soil and Pipe Trench Management
Impacts likely to occur from the improvement and construction of water distribution will include trench
excavations and topsoil stripping which may induce air pollution, muddy roads and slope instability.
The following mitigating measures have been proposed:
The following associated works shall also be undertaken;
Trail Pits: The contractor has to dig trail trenches (pits) as directed by engineer in the Project Roads
at designated locations in order to exactly locate the underground utilities. The trial trenches shall be
of required size and full depths i.e. invert level of pipe. The work shall be carried out at Contractor’s
cost.
Zero soil on road: soil from trench excavation shall be directly deposited on standby truck or tractor,
and excess soil carried away for proper disposal at an approved location by the Engineer. Excavated
soil from the trench shall not be deposited on road at any time. The excavated soil could be used for
backfilling only for sub-grade purpose. Contractor shall supply proper graded sub-base and base
material of a specification as approved by the Engineer. The road shall be cleaned daily either
manually or mechanically i.e. washed/vacuumed until the road is sealed temporarily.
The backfill needs to be completed within the same day, immediately followed by reinstatement with
sub base material within the same day to top of the surface.
The sub base material on road surface shall be rolled daily for 4-5 days for removal of undulation
after reinstatement. This matter regarding the duration has been indicated with contract documents.
Contractor to have standby machinery (per say Backhoe Loader and 10T roller) 24x7 to “rescue” any
vehicles bogged in the trench area for a minimum 3-4 days after pipe laying for the particular day of
road stretch that had been worked. This matter regarding the duration has been indicated with
contract documents.
The road base material shall be placed and temporary road sealing shall be undertaken along the
pipe laid trench area with emulsion pavement/cold asphalt within 6 days of 30 mm thickness. No pipe
laid trench area, shall be left not sealed with concrete asphalt for more than 7 days unless due to
unforeseeable and unavoidable circumstances. This matter regarding the duration has been indicated
with contract documents.
Permanent road sealing will be of 40 mm thickness for the full road width shall be undertaken when
sufficient areas of 200 tonnes of asphalt are available.
The Contractor is reminded that the Employer/ Engineer can engage others at cost to undertake any
non compliance of the above said. Further, the Contract/Contractor agrees that a notice by way of a
phone SMS to engage others shall be considered as contractually binding and that no other formal
notices shall be required to be issued. Contractor shall be given the authorized numbers that will
apply in the above case. Any decision taken through SMS shall be recorded in written within 3 days.
b. Slope Management
For trenches deeper than 2.7 m shoring is to be installed in order to stabilise the slope/cut.
Pressure test: Pressure test at First stretch of pipeline is to be done upon laying 300 m for a particular
diameter. The second stretch pipe line work can be allowed to be laid. However, the 3rd stretch of
pipe laying shall not be allowed until the 1st stretch of 300 m is pressure tested.
c. Pollution (air, noise and vibrations)
Earth excavation, scarifying and road clearing for priming will produce dust (TSP, PM10),
hydrocarbons (CO, CO2, CH4), SO2, NOX, H2S, etc., noise and vibrations. This will increase noise
levels to above 90 dBA affecting health. Annex 1 and 2 gives the national ambient air quality
standards for Nepal and noise exposure limits.
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- Trench dust control: in order to control the air/dust pollution, water is to be sprinkled by the contractor
minimum 3-4 times a day on daily basis or as instructed by the engineer, until the road is sealed. This
matter has been recorded in the contract documents.
d. Damaged To Utilities and Reinstatement
During the construction phase numerous utilities may be damaged, in order to prevent utility damage,
the contractor has to dig trail trenches (pits) as directed by engineer in the Project Roads at
designated locations to exactly ascertain and verify the underground utilities. These trail pits shall be
a paid item in the Bill/Contract and all its records are to be submitted to the Employer/Engineer.
Services/utilities identified during trial pits i.e. known utilities shall be protected, removed or diverted
before the commencement of the permanent works.
Special attention is drawn to the Contractor for management/taking care of the utilities and the
associated responsibilities as follows;
Payment of known existing damaged utilities
At cost to the Contractor
Payment of unknown damaged utilities
At cost to the Employer
Repair of pipes below or 50mm dia
At cost to the Employer
Repair of pipes above 50mm dia
At cost to the Contractor
Repair of damaged water pipes of 50mm dia and below shall be undertaken before backfilling the
excavated trench i.e. within the same day of pipe laying. However, no later than the next day with
justification and shall be at cost to the Employer.
The repair to damaged water and sewer pipes of 50mm dia and above shall be undertaken within 2
days of the damage depending upon circumstances and justified and at cost to the Contractor.
Repair of Damage to all other utility shall be undertaken within 2 days of damage. The repair cost of
damages to all known utilities shall be at cost to the Contractor and for unidentified utilities at cost to
Employer, on the condition that the damage is not due to Contractor's negligence.
The Contractor is reminded that the Employer/ Engineer can engage others at cost to undertake any
non compliance of the above said. Further, the Contractor agrees that a notice by way of a phone
SMS to engage others shall be considered as contractually binding and that no other formal notices
shall be required to be issued.
e. City Aesthetics
Contractor shall implement the work by maintaining the aesthetics of the capital city and the old
heritage sites at all times, and shall undertake the following:
All green nets shall be proper, clean and tightly hung on blue coloured metal stands
All signboards shall be clean and properly mounted on stand and kept at appropriate location, as
instructed by the Employer or his authorized representative
All hard barricades shall be painted with blue colour or covered with flexi sheets with beautiful pictures
or awareness generation materials
Public notice board with start and completion date of work for a length of road, and the name &
address of the project office, contact person’s name, and contractors name shall be placed at all work
sites
Ugly looking old and damaged equipment, plant and vehicles shall be restricted for use in the project
work. Only vehicles, equipment and plants looking decent with repair and proper layer of paint shall
be allowed by the Engineer to be used for the project work.
Separate colour of hard hat and jacket shall be used for various division of labour
All drivers working for the project shall use designated hard hat and jacket at all time
f. Mitigation and Monitoring:
Anticipated environmental impacts and mitigation measures have been dealt in detail in Table 1.. The
Table list the environmental impact, its mitigating measures; the parameters to be monitored
(including location, measurement and frequency) and the party responsible for the cost. The program
will evaluate:
the extent and severity of the adverse environmental impacts as compared to what was predicted,
how effective the mitigating measures were and compliance with the regulations and the
Overall effectiveness of the EMP.
The environmental monitoring of the Kathmandu Valley Water Supply System Improvement Project
includes field supervision and reporting of project activities prior to and during the project construction
and operation in order to ensure that the works are being carried out in accordance to the approved
design and that the environmental mitigation measures are fully implemented in accordance with the
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EMP. To help timely identification of the actions needed for correction, a system of monitoring has
been proposed involving i) front line monitoring ii) monitoring by the government line agencies or
independent monitors and iii) auditing through the involvement of government agencies, donor
agencies and independent auditors.
Contractor must take special precautions for public safety to minimise the scale and extent of
disruption to public and commercial life. See also the safeguards checklist – table 3 which needs to
be compiled in totality and all cost shall be included/ apportioned in the bid/contract price. Three
different checklists have been developed as per the nature of works i.e. Pipe line, Chamber etc. On
the basis of these checklists monitoring will be done regularly and will be evaluated out of total 100
scores. Scoring of marks below 60 will result in stopping of the work.

C.1.2.2

Occupational health and safety

ADB is highly committed to Health and Safety of its entire loan projects. Thus, Contractors must
strictly refer to Nepal Government's Policies and ADB's Policy Paper i.e. ADB's Safeguard Policy
Statement, June 2009 for the compliance of Health and Safety matters in their packages. Any non
compliance by the contractors will surely lead to serious contractual implications and only the
contractor is responsible for same. Further the resource and associated cost for compliance should
be included in the bid/contract price, irrespective if there is no item mentioned in the Bill of Quantities,
it is deemed that all associated cost has been adequately considered/apportion in the contract price.
The contractor shall take full responsibility of the following
A. Contractor's OHS Management Responsibility
1. OHS plan and Policy
OHS policy is to be submitted as per Good International Industrial Practice (GIIP) and signed by the
top management of the Contractor. Contractor is to conduct management reviews regularly with a set
of clearly defined input/agenda items to be discussed in the meeting and action items to be circulated
to relevant parties. Follow-up of the action items to be taken accordingly. The contractor shall submit
its reports to the Employer/Engineer.
Contractor shall develop, implement and submit an auditable safety management system, as per
ADB's Safeguard Policy Statement requirements. The contractor shall then prepare specific H&S
manuals for the different activities being carried out on site OR job specific SOPs (Standard Operating
Procedures) shall be developed and implemented in-line with the manual that supports and provides
further detailed information on OHS aspects of the activities. This safety management plan shall also
cover works to be performed by sub-contractors. Such manuals and SOPs must be submitted to
Employer/Engineer before the start of job and no activity will be allowed to start unless the SOPs for
the same has been approved by competent authority of Employer/Engineer. As minimum, the plan
must cover the elements listed in Annex 5.
2. Training
Contractor shall provide following trainings to their staffs/workers
Training program must include minimum of OHS training, visitor orientation, new task employee and
contractor training, area signage, labelling of equipment, hazard communication and any other as
required by law and/or site specific hazards.
Staff training plan based on the Training Need Analysis to their labours and field staff in their local
language.
Risk assessment training to their OHS officer as per ADB requirements.
Accident investigation and root cause analysis training to their Site HSE staff along with site
supervisors.
Contractor's OHS officer shall be trained on near miss reporting and analysis system.
Develop and maintain a program of training and exercises to ensure competency of all individuals
and teams involved in the emergency response, in accordance with national and ADB requirements.
Site specific emergency plan trainings to its staffs/workers. In this training the staffs/workers shall be
made aware of their roles and responsibilities in emergency situations.
Provide first aid, survival, life saving and fire-fighting training to its staffs/workers. Where applicable,
contractor shall provide fit-for-purpose survival equipment; first-aid equipment, life-saving equipment,
fire-fighting equipment and oil/chemical spill equipment and ensure that they are competent in its use.
Unless otherwise agreed with Engineer/Employer in writing, all training is at contractor's cost.
3. Reporting
Contractor shall prepare and submit a number of reports. The reports include;
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Submit reports of audits, reviews and inspections to Engineer/Employer.
Demonstrate effective implementation of findings from audits, reviews and inspections.
Submit on a monthly basis an OHS Performance Report to Engineer/Employer. See also the checklist
in Annex 1 which needs to be complied in totality. Besides the checklist this report shall contain the
following data, as related to the work:
Progress against implementation of the Contractor OHS Plan.
A list, including a brief description, of all incidents (including near misses and potential incidents)
Exposure hours (including Sub-contractor exposure hours), broken-down per worksite/location
Number of Fatalities
Number of Permanent Total Disabilities
Number of Lost Workday Cases
Number of Restricted Workday Cases
Number of Medical Treatment Cases
Number of First Aid Cases
Leading performance indicators as agreed with the contractor. This may include numbers of OHS
training hours, inductions, management visits, review meetings as planned, toolbox talks,
inceptions/audits as planned, safety observations, completed worker health surveillance, quality of
risk assessments and consultative meetings as planned.
Contractor shall allow access to Employer/Engineer/ADB staff for OHS audit as and when required.
4. Others
A. The Contractor shall;
Appoint a safety officer at site, responsible for maintaining safety and protection against accidents.
This person shall be qualified for this responsibility, and shall have the authority to issue instructions
and take protective measures to prevent accidents. Throughout the execution of the works, the
contractor shall provide whatever is required by this person to exercise this responsibility and
authority.
Appoint a dedicated OHS team comprising minimum of 1 safety officer, 2 safety assistants and 4
workers responsible for maintaining safety. This person shall be qualified to fulfil their responsibilities
(section B of C.1.2.2 OHS responsibility/Competence- Safety Officer). The safety assistants are to be
trained by Safety officer. Contractor shall provide all necessary support to the team to exercise this
responsibility and authority. Contractor shall maintain a personnel list of the OHS team along with
their names, minimum requirements for OHS competency, relevant qualifications and their critical
OHS role. Contractor shall provide this information upon request by the Engineer/Employer.
Identify and minimize, so far as reasonably practicable, the causes of potential hazards to workers.
And provide preventive and protective measures, including modification, substitution, or elimination
of hazardous conditions or substances
Provide appropriate equipment to minimize risks and requiring and enforcing its use.
Training workers and providing them with appropriate incentives to use and comply with health and
safety procedures and protective equipment.
Having emergency prevention, preparedness, and response arrangements in place. Documenting
and reporting occupational accidents, diseases, and incidents
Introduce a system of site ID card after the labours attend induction training. Contractor shall also
introduce monthly colour coding system of tools and equipment.
Develop, implement and improve a system to maintain the uniformity between the sites and colour
coding of signage being installed on site.
Provide Standard of workers accommodation as per applicable ADB/Nepal Government's
guidelines/requirement.
Develop, implement and improve a system of workers health surveillance and regularly submit such
reports to Employer/Engineer.
An emergency vehicle standby at their sites at all times.
B. OHS responsibility- Safety Officer
Contractor's appointed Safety Officer shall;
Conduct risk assessment, prioritize hazard and determine its control measures meeting the legal
requirements. He/she shall inspect the site to ensure it is hazard free. These hazards must include
physical hazards (rotating and moving parts, noise, vibration, electrical, eye hazards, welding and hot
work, industrial vehicles and site traffic, work environment temperature, ergonomics and manual
handling, work at height and illumination etc.), chemical hazards (air quality, fire and explosions,
corrosive and reactive chemicals, asbestos) biological hazards, radiological hazards, PPE and
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special hazard environment (confined space, lone workers). This assessment shall be well
documented.
Provide OHS trainings to Engineer/Supervisor level staff on topics including Risk assessment,
Incident investigation, Legal and project OHS requirements, Safety management systems, Scaffold
safety, moving equipment, manual handling etc. Records of such trainings shall be maintained for
audit purposes.
Develop, implement and improve a set of instructions for each activity and conduct regular toolbox
meetings at each site. See annex 2 for different topics to be included in Toolbox meetings.
Verify that all tools and equipment are adequate and safe for use. He/she shall maintain tagging
system of his/her inspection.
Develop, implement and improve emergency plans. He/she shall train labours on how to manage
emergency situations and carry out emergency response drills regularly.
Develop, implement and improve the permit to work system.
Conduct all incident investigations inclusive of near miss incidents, verify injury logs and maintain its
records.
Maintain documentation and prepare monthly reports inclusive of analysis of all OHS related
activities. This OHS officer shall perform audits, reviews and inspections on the worksite as required
by Safety Management Plan or by Engineer/Employer.
Ensure that all staffs/workers are aware of contractor's emergency procedures.
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Table 1 - Environmental impacts and Mitigation Measures
Project Activity
Detail design
Incorporation
sloped areas
project design

Environmental
Impacts
of
in

Mitigation Measures

Soil erosion and slope 
instability


Manual preparation

Health and safety of 
community
and
workers

Location of pipes
and photographs of
sites and existing
utilities prior to
construction

False claims from
people; water quality
changes
due
to
construction.
Interference with other
utilities and
photo
record
of
existing
character of areas to
avoid
impacts
to
structures
during
construction

Pre- construction
Apply for relevant
permits
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Delay in project due to 
absence of necessary
statutory permits and
approvals

Incorporate
measures
and sites for handling
excessive spoil materials
Incorporate drainage plan
in final design

Prepare training manuals
in Nepali with sketches on
community health and
safety
and
potential
occupational health and
safety
Place water pipes away
from
existing
utilities
during design
Provide
budget
for
restoration/replacement
of damaged utilities
Avoid placing alignment
near buildings
Photograph all sites within
areas to enable before
and after comparison
(note: all roads are to be
reinstated
to
original
character especially in
heritage areas)
Apply for all tree cutting,
Archaeology, road cutting,
etc., if required. This is to
be done early in the
design period.

Parameters to Location Measurement
be monitored

Responsi
bility

Frequency Mitigation
Cost (NRs)
Once

Contractor’s
SEMP
with
design
on
drainage
incorporation and
spoil
material
dumping site
Review
information
for
errors and quality

Project
Site

Design report

DSC/PID

Project
Site

None

Contractor Once
/
DSC
/PID-SSU

100,000.00

Ensure
preconstruction
photographs and
Design
drawing/GIS
maps
are
prepared
indicating
existing utilities
and pipe line
alignment.

Project
site

Maps,
photographs

DSC/PID

Once

Cost included
in
reinstatement
of damaged
community
services and
infrastructures

Once

No additional
cost required

Letter
approval,
permits
submitted
DSC

of Project
Site
and
to
for
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Contractor
received from / DSC/PID
authorities or
not

No additional
cost needed
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Project Activity

Environmental
Impacts

Mitigation Measures


Utilities

Right
of
way
(RoW) required by
the project
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Telephone
lines,
electric
poles and
wires,
water
lines
within proposed project
area

Public and private
properties, Business
loss

Consult
relevant
authorities and submit
applications
to
get
approvals. Submit such
agreement and permits to
DSC
for
official
information.
Obtain
Letters of Approval and
agreement for:
(i)
temporary
acquisition/easements of
land and
properties;
(ii) disruption of water supply
and other utilities;
(iii) required permits from
relevant authorities
 Identify and include 
locations and operators
of these utilities in the
detailed
design
documents to prevent
unnecessary disruption
of
services
during
construction phase
 Require
construction 
contractors to prepare a
contingency plan to
include actions to be
done
in
case
of
unintentional
interruption of services
 Ensure
community 
consultations prior to the
commencement of civil
works

Parameters to Location Measurement
be monitored
information/acti
on

List of affected
utilities if any
and operators;

Project
Site

bid document
to
include
requirement
for
a
contingency
plan
for
service
interruptions
Project
Review
records
of site
meeting
minutes
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Records
verification

Record
verification on
agreements
and

Responsi
bility

Frequency Mitigation
Cost (NRs)

Contractor
/ DSC/PID

Once

DSC/PID

Once

Will
be
included in the
BOQ items

719,202.00
(Cost included
in
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Project Activity

Environmental
Impacts

Mitigation Measures



Identify
the
temporary areas,
if required by the
project and locate
them with proper
marking

May result in social
tensions









Construction
labor camp

of
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Haphazard
camps
resulting
in
social
stress and degradation
of local environment



Parameters to Location Measurement
be monitored
compensation
Prepare resettlement plan  Review
settlements
for any foreseen income
resettlement
losses during construction
plans
Provide compensation as
per resettlement plan
Record
Prepare the details of  List
of Project
site
verification
contractor’s
temporary
selected
land use and other
locations
private properties and  Review
discuss with owners
agreements/
Submit to DSC
meeting
minutes with
Temporary
easements
owners
should
avoid
displacement
or
resettlement impacts.
Follow resettlement plan,
where applicable.
Ensure
community
consultations prior to the
commencement of civil
works
none
Establish the labor camps  Ensure labor Project
in designated sites as per
camps
are Site
IFC EHS Guidelines and
identified
in
in consultation with local
contractor’s
community. All camps are
design
to be included with
sanitary facilities for men  Ensure
and women.
workforce
camps
are
established
within
designated
area
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Responsi
bility

Frequency Mitigation
Cost (NRs)
Resettlement
Plan)

DSC/ PID

Once

Contractor
/ DSC

Monthly

No additional
cost required

3,000,000.00
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Project Activity

Make employment
policy for local and
affected people

Environmental
Impacts

Local people may be
deprived
of
opportunities, minors
may be employed

Mitigation Measures

 Employ local people (and
women in jobs and follow
core labor standards)
 Equal pay for men and
women

Parameters to Location Measurement
be monitored
 Records
of
vegetation
and
other
properties
maintained
List
of
 Number
of Project
Site
employees
SPAF, PAF.
(SPAF, PAF,
Local person’s
Local people);
employees,
Age
of
number
of
employees,
under-aged
wages
people
employed

Responsi
bility

Frequency Mitigation
Cost (NRs)

Contractor
/ DSC

During
constructi No additional
on every cost required
month

Contractor

Quarterly

Sound
level DSC/Cont
(dBA);
ractor
feedback from
nearby
residents

Quarterly

Visual
Contractor
inspections
/ DSC
and the local
people’s

During
constructi
on

 Examine
whether
the
wage rate is
as per DWEC

Air
quality
Monitoring
(Base line)

Social stress

 Monitoring of Status of
ambient air quality at each
ward (13, 14, 15 and 16)

Noise
Monitoring
(Base line)

Social stress

 Monitoring of Status of
Noise at each ward (13,
14, 15 and 16)

Level

Air
sample
collection and
analyses
by
accredited third
party laboratory
Noise
level
analysis by in
house
laboratory
or
accredited third
party laboratory

Project
Site

Project
Site

PM10, SPM

500,000.00

Construction phase: Physical environment
Disposal of excess
materials
in
designated area
only.
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Soil erosion, and slope
instability due to topsoil
stripping
and
excavation
for

 Separate stockpiling of  Standby truck
topsoil for further use;
or tractor to
spoil
disposal
at
carry
the
designated and stabilized
excess soil for

Project
Site
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Cost allocated
in respective
BOQ item
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Project Activity

Quarrying
river bed

from

Dumping of waste
in
the
river;
Construction
of
toilets
in
the
camps;
Storing
of
materials in the
project area;
Handling of toxic
materials;
Dumping of excess
material;
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Environmental
Impacts
trenches.
Surface
water discharges to
local drainage from
trench construction.

Change
in
hydrology
morphology
Water
and
pollution

Mitigation Measures
sites; excavated areas
backfill to be compacted
and include replacement
of topsoil; adopt cut and
fill approach; avoid work
during the rainy season as
much as possible;
 Soil / sand stockpiles to
be graded to prevent
erosion.

river 
and

No
quarrying/mining
activities in river/streams

land 

Provide
designated
areas with collection bins
for wastes.
Provide toilet facilities
with septic tank and
prohibit open defecation.
Prohibit
washing
of
vehicles next to rivers
and streams.
Proper
storage
of
construction aggregates,
hazardous and toxic
materials, lubricating oils
and used batteries in







Parameters to Location Measurement Responsi
be monitored
bility
proper disposal
views
if
at an approved
excavation
location by the
and other site
Engineer
works
have
been
taken
offsite
 Management of
immediately
excessive spoil
and whether
materials
spoils
have
been
disposed
in
approved
areas or not
and whether
the contractor
has
taken
mitigation
measures or
not.
Contract
ors/DSC
 Water quality Project
and
health Site
status
of
workers
before
and
during
construction
 Production
and
management
of solid waste

Baseline water
quality
of
receiving water
(complete
physical,
chemical and
bacteriological
tests).
Health
workers
camp

of
in

Check amount
of solid waste
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Contract
ors/DSC

Frequency Mitigation
Cost (NRs)
(Daily/We
ekly)

Quarterly

Monthly
during the
constructi
on period

300,000.00
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Project Activity

Environmental
Impacts

Mitigation Measures



Quarrying
operations;
Movement
of
vehicles;
Operation
of
crusher;
Earthworks;
Stockpiling
of
construction waste
and construction
materials

Air
quality
deterioration,
Impact
on
nearby
houses.
Health
impact
of
workers













KUKL/DNI - 7B

safe areas and the
proper segregation and
disposal of chemical
containers,
packaging
materials, plastic bags
etc.
Provide
training
to
workforce
on
environmental mitigation
and management.
Dust suppression on 
roads or at open sites by
sprinkling
water
as 
required
at
regular
intervals.
Cover earth stockpiles
using plastic sheets or 
cement jute bags while
spoil shifting.
Routine monitoring of
dust (total suspended
particulates) to meet air
quality standards
Limit vehicle speed.
See that vehicles comply
with the National Vehicle
Mass
Emission
Standards, 2056 BS.
Regular maintenance of
vehicles.
Provide
proper
ventilation in confined
working areas.

Parameters to Location Measurement Responsi
be monitored
bility
generated and
if solid waste
management is
carried
out
efficiently.

Air
quality Project
Site
analysis
Implementatio
n
of
dust
control
procedures
Vehicle
maintenance
records,
renewal
of
“green
stickers”.
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PM10, SPM

Visual
inspection
if
water
is
sprinkled or not
Check
maintenance
records
and
“green
stickers”

Contractor

Frequency Mitigation
Cost (NRs)

Quarterly

During
constructi
on/
everyday

Before
constructi
on
and
during
constructi
on
(Half
yearly)

2,040,000.00

SECTION 5: WORKS REQUIREMENTS

Project Activity
Movement
of
vehicles;
Operation
of
crusher;
Operation
of
construction
machineries and
equipment;
Horn honking

Environmental
Impacts
Noise

Construction phase: Biological environment
Vegetation
Vegetation clearance
clearance

Mitigation Measures
 Monitoring
of
noise
levels regularly at site to
meet the noise standards
 Fit mufflers in vehicles to
control noise.
 Limit the speed of
vehicles.
 Regular maintenance of
equipments and vehicles
 Compensate and repair
the damages caused by
vibration if caused by
construction activities.
 Prohibit the horn honking



Avoid tree cutting,
Use of LPG cylinder
for cooking

Construction phase: Socioeconomic environment
Laying of DNI
Temporary easements  Prior to construction, hold
pipes on narrow
and
impacts
to
community meetings to
roads
business
activity
inform
them
of
including
temporary
construction
works.
relocation of vendors.
Distribute
project
information.
Advanced
notice should be provided
at least 1-2 weeks in
advance.
 Place KULK/PID phone
hotline on signs in visible
areas. Make community
fully aware of grievance
mechanism and provide

KUKL/DNI - 7B

Parameters to Location Measurement Responsi
be monitored
bility
Project
Sound
level
Contract
 Adoption
of
Site
(dBA);
ors/DSC
noise
level
feedback from
control
nearby
measures as
residents
specified

Frequency Mitigation
Cost (NRs)
Quarterly LS
cost
allocated in air
and
noise
quality
monitoring

Check vehicle
maintenance
records
;
renewal
of
“green
stickers”

Availability of
LPG/Kerosene

Community
meeting minutes

Project
Site

Check
availability of
LPG gas to
the
work
force

Project
Site

Check
meeting
minutes

Visual inspections
of
project
information
boards,

Grievance
records
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Contract
ors/DSC

Contractor
/DSC/Grie
vance
Redress
Committe
e/PID

Regularly

During
4,500,000.00
construc
tion
(Daily/W
eekly)

SECTION 5: WORKS REQUIREMENTS

Project Activity

Environmental
Impacts

Mitigation Measures
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Parameters to Location Measurement
be monitored

contact info of PID and
KUKL branch offices
Prepare
traffic
management plan
Erect traffic diversion
signs including necessary
barricades
Maintain access to avoid
disturbance to residents
and
businesses
by
providing planks and
leaving
spaces
for
businesses and residents
to maintain access.
Manage traffic flows,
conduct work at night
where possible
Open
trenches
shall
backfill quickly after the
work completed to extent
possible
Avoid full street closure to
fullest extent possible
Businesses losing income
due to disturbance, are
compensated as per the
resettlement plan.
Avoid
involuntary
displacement
Temporary sites to be
restored to natural and
stable conditions as per
agreement
with
land
owner
Proponent
report
in
writing that temporary
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Responsi
bility

Frequency Mitigation
Cost (NRs)

SECTION 5: WORKS REQUIREMENTS

Project Activity

Reinstatement of
damaged
community
services
and
infrastructures

KUKL/DNI - 7B

Environmental
Impacts

Mitigation Measures

areas have been vacated
and restored to preproject conditions before
acceptance of the works
 Provide
employment
opportunity to the affected
people to extent possible
 Assist vendors in shifting
prior to construction and
to return to original
location
when
construction is complete
in relevant sections
 Avoid
disturbance to
tourist areas
Reinstatement
of  Compensate
or
community
services
reinstate/relocate
and infrastructures
community assets that are
disturbed
such
as
irrigation
canals,
electricity
poles,
telephone lines, drinking
water pipes, sewerage
lines, roads, etc. to the
satisfaction of the people.
 Avoid disturbance to any
culturally
significant
buildings or structures by
taking
necessary
precautions (work away
from
any
culturally
significant buildings, hand
digging,
no
heavy
equipment, etc.)

Parameters to Location Measurement
be monitored

Reinstatement
of
damaged
infrastructures

Project
Site
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Field
observation
to
visually
assess
if
disturbed
community
assets
are
reinstated.

Responsi
bility

Contract
or/DSC

Frequency Mitigation
Cost (NRs)

Once
construc
tion in
the
area/
stretch
is over.

SECTION 5: WORKS REQUIREMENTS

Project Activity
Influx of outside
workforce, money
and
unwanted
activities

Environmental
Impacts
Increase in crime and 
community stress



Health and Safety
issues at work
areas

Health and hygiene

(Unsafe
working
conditions, accidents,
fire
hazard,
transmission
of 
communicable
diseases etc.)
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Mitigation Measures
Prohibit gambling and
alcohol consumption in
contractors’ campsites.
Instruct
the
outside
workforce to respect the
local cultures, traditions,
rights etc.
Provide
security
in
contractors’ camps.
Ensure
protective
measures (fencing and/or
barriers) to protect public
from construction site
Provide regular health
check-ups,
proper
sanitation and hygiene at
labor
campsite,
and
control
of
epidemic
diseases to the workforce.
Launch
awareness
programs
concerning
human trafficking and the
possibility of spread of
STDs and HIV/AIDS using
brochures, posters, and
signboards
Make available first aid
kits, and fire extinguishers
in campsites
Provide insurance to the
workers and training in
OHS and community
health and safety.
Ensure all work areas are
clearly demarcated and
marked and protect public

Parameters to Location Measurement
be monitored
Situation
of
Project
Crime
social
Site
records and
disharmony
causes;
awareness
camp issues;
program
enforcement
of remedies;
security
situation in
camps.
The use of
Project
Health
safety
Site
records;
equipment by
records
of
workforce
outbreak of
diseases;
The provision of
maintenance
health
of
health
measures and
clinic; health
training
complaints;
number
of
Awareness
awareness
program, Signs
programs
and
posters,
launched;
Compensation
number
of
for health
persons
trained.
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Responsi
bility
Contractor
/DSC

Frequency Mitigation
Cost (NRs)
Once
a No additional
month
cost required

PID-SSU/
DSC/Co
ntractor

Annually

4,000,000.00

SECTION 5: WORKS REQUIREMENTS

Project Activity

Environmental
Impacts

Mitigation Measures
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Parameters to Location Measurement
be monitored

from getting near to the
trenches.
Provide alternate potable
water
supply
during
maintenance works and
notify the public in
advance.
Develop and Implement a
traffic management plan
to minimize traffic flow
interference
Erect alternative routing
signage in Nepali and
English
Use of metal plates or
other temporary materials
across trench facilities in
key areas such as
pedestrian access and
sidewalks and parking
areas
Arrange for night time
construction activities in
congested/ heavy daytime
traffic areas
Coordinate with local
authorities (police, local
area committees, etc.) to
manage traffic during
construction period.
Employ sufficient staff to
monitor OHS issues at
site
Prepare
safety
management plan as per
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Responsi
bility

Frequency Mitigation
Cost (NRs)

SECTION 5: WORKS REQUIREMENTS

Project Activity

Environmental
Impacts

Mitigation Measures



Work
in
archaeological
and/or
heritage
areas

Project activities
relating to health
and safety issues
at work areas

KUKL/DNI - 7B

Loss of archaeological
and cultural sites;
Finding
of
any
archaeological artifact
during
excavation
works.
Heritage buildings and
character of heritage
areas;
Health and hygiene
(Unsafe
working
conditions, accidents,
fire
hazard,
transmission
of
communicable
diseases etc.)

Parameters to Location Measurement
be monitored

Responsi
bility

Frequency Mitigation
Cost (NRs)

ADB's safeguards policy
statement/guideline
Conduct training on health
and
safety
and
environmental mitigation
measures

 Obtain permit from DoA, if
required.
 Since the alignment does
not pass through any
archaeological
and/or
heritage areas, there will
be no any loss of
archaeological
and
heritage sites
 Provide regular health
checkups,
proper
sanitation and hygiene,
health care, and control of
epidemic diseases to the
workforce.
 Make available first aid
kits, and fire extinguishers
in work site
 Make available protection
gears (PPEs) to all
workers/supervisors and
compensate for the loss of
life or any type of injuries.
 Provide insurance to the
workers and training in
OHS on Health and
Safety.
 Provide alternate potable
water
supply
during

Letter of approval,
permits
and
submitted to DSC
for
information/action

Project
Site

Approvals
Contractor
received from / DSC/PID
authorities or
not

Once

 The use of
safety
equipment by
workforce
 The provision
of
health
measures and
training
 Awareness
program, Signs
and
posters,
Compensation
for health

Project
Site

Health records; PID-SSU/
records
of
DSC/Co
outbreak
of
ntractor
diseases;
maintenance of
health
clinic;
health
complaints;
number
of
awareness
programs
launched;
number
of
persons
trained.

Annually
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No additional
cost required

3,000,000.00

SECTION 5: WORKS REQUIREMENTS

Project Activity

Environmental
Impacts

Mitigation Measures

Parameters to Location Measurement
be monitored

Responsi
bility

Frequency Mitigation
Cost (NRs)

maintenance works and
notify the public in
advance.
Operational phase
Water quality

Water
quality
 Conduct
regular
analysis
monitoring of water quality
from treatment plants and
service
reservoirs
to
ensure water delivered to
public meets national
standards
 Provide safe drinking
water to public
Total environmental pollution and site safety measures implementation cost

KUKL/DNI - 7B

Water quality does not
meet national drinking
quality standards

Project
site
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Baseline
water quality
of receiving
water

KUKL

Regularly

18,159,202.00

SECTION 5: WORKS REQUIREMENTS

Table 2: Safety, Environment and Social Safeguard (SESS) Checklist

Kathmandu Valley Water Supply Improvement Project
Project Implementation Directorate, Kathmandu Uptayka Khanepani Limited
Name of Work:
Name of Contractor:
Contract No:

Monitoring Date & Time :

Place:
Yes
SN

Subject

√

1

2

No

Activities
X

Full
Score

Available Sign Board with the Name of Project & Contractor

3

Available Visible Sign Board for Traffic Alternative Route

2

Available of authorized representative of contractor at work site
(Engineer/Supervisor)

3

Regular visit of work area for supervision by Contractor's
Safety supervisor

3

Signage

Health &
Safety

Hard Barricading
for Working
Area: Minimum
4 ft.
highttopped
Metal
Metal
hoarding/Sheet
fence (Safety
Barrier) on
Black
posts with
Nylon Ropes in 3 rows/Green netting and Danger
Roads
Available
lights (for night works) for BDS and DNI Primary line works
on Non-Black topped Roads Available
KUKL/DNI - 7B
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4
4

Achieved
Score

Remarks

SECTION 5: WORKS REQUIREMENTS

Kathmandu Valley Water Supply Improvement Project
Project Implementation Directorate, Kathmandu Uptayka Khanepani Limited
Name of Work:
Name of Contractor:
Contract No:

Monitoring Date & Time :

Place:
Yes
SN

Subject

Activities
√

KUKL/DNI - 7B

No
X

Full
Score

Hard Barricading for Working Area: Minimum 4 ft. height
Metal posts with Nylon Ropes in 3 rows on Non-Black
topped/Black topped Roads Available

4

Entry of Non-Authorized Person in side the area of Safety
Barriers

3

Trench Shoring Available

4

Use of Personnel Protective Equipment (PPEs) by Workers i.e.
hard helmets, PPE vest, Gloves, Safety Glasses, Boots, Masks
etc and mention in remarks the % of use and which PPEs is not
used.

7

Grant of Permission for entry inside the work areas with safety
barrier to the site engineer and other construction personal

2
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Achieved
Score

Remarks

Mandatory

SECTION 5: WORKS REQUIREMENTS

Kathmandu Valley Water Supply Improvement Project
Project Implementation Directorate, Kathmandu Uptayka Khanepani Limited
Name of Work:
Name of Contractor:
Contract No:

Monitoring Date & Time :

Place:
Yes
SN

Subject

Activities
√

3

Grievances
Redress
Mechanism

4

KUKL/DNI - 7B

No
X

Full
Score

without the use of PPEs such as Hard helmets and Reflector
Jacket.
First Aid Box at Working Area Available

4

Drinking Water at Working area Available

2

Help Desk: Table, Chair and First Aid with Grievance Register
Available visible by Public

3

Helper at Help Desk Available

2

Cross over metal platforms on Pipeline trench Available

3
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Achieved
Score

Remarks
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Kathmandu Valley Water Supply Improvement Project
Project Implementation Directorate, Kathmandu Uptayka Khanepani Limited
Name of Work:
Name of Contractor:
Contract No:

Monitoring Date & Time :

Place:
Yes
SN

Subject

Activities
√

Traffic
and
Pedestrians
Access without
obstruction and
Housekeeping
of work area

KUKL/DNI - 7B

No
X

Full
Score

Availability of platforms on loose soil and Pit for safe
pedestrians Access

3

On basis of width of Road, Availability of half portion of road
is open for Traffic and Pedestrians Access during construction

5

Cleanliness of Working Area and Access Road by immediate
removal of loose soil, dust, aggregated and excavated soil

8

Availability of Safety Barrier at Pits excavated for house
connection and Pressure test, If work is not immediately
completed

5

Excess soil to be removed after the laying pipe in trench with
house connection, backfilling and compaction on any Road

15
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Achieved
Score

Remarks

Mandatory

Mandatory

SECTION 5: WORKS REQUIREMENTS

Kathmandu Valley Water Supply Improvement Project
Project Implementation Directorate, Kathmandu Uptayka Khanepani Limited
Name of Work:
Name of Contractor:
Contract No:

Monitoring Date & Time :

Place:
Yes
SN

Subject

Activities
√

5

Damages/Repairs
in Service Sector

KUKL/DNI - 7B

No
X

Full
Score

Availability of record keeping system for damages in private
and social structure

3

Leaving pipe laying area clean with compaction in previous
condition after pipe laying in road for each 30 m stretch

5

Temporary reinstatement of black topped road shall be done
within 2 days

3

TOTAL

100
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Achieved
Score

Remarks

SECTION 5: WORKS REQUIREMENTS
Note:
If assign score is not fully applicable, will be added to total achieved score
Inspector may stop the work if achieved total score is less than 60 during inception
S.N
Overall Grading %
1
Excellent
Above 90
2
Very Good
85-90
3
Good
75-85
4
Poor
Below 75
Monitored by

Monitored By:

DSC:
Name:
Signature:
Date:
Mobile no.:

CASSC:
Name:
Signature:
Date:
Mobile No

Construction Representative
who has accepted the above
referred monitoring work
Name:
Signature:
Date:
Mobile No

Kathmandu Valley Water Supply Improvement Project
Project Implementation Directorate, Kathmandu Upatyaka Khanepani Limited
Name of Work:
Name of Contractor:
Location:
Contract No:
Date
Total Number
Time
of Workers
Female
workers
Site Engineer
Contact No.
Subject
S
Activities
Y
N
FAchieved
.
e
o
uMarks
N
s
l
l
M
a
r
k
s
Signage
1
Available Sign Board with the Name
1
of Project & Contractor along with
0
dates of start and completion of
work.
Available Visible Sign Board for
7
Traffic Alternative Route
Safety Awareness Board
7
2
Green net/Zinc sheet supported by
1
metal posts. Green nets/Zinc
5
sheets to be placed inside the metal
posts.
Metal posts available both vertically
1
and horizontally, so that no any
0
vehicles can fall inside the
chamber.
Reflective tape available all around
1
Health
the chamber to make it visible at
0
and
night
Safety
Shoring available for all chambers
1
0
Use of Personnel Protective
7
Equipments (PPEs) by workers i.e.

KUKL/DNI - 7B
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Remark
s
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Reinstate
3
ment

hard helmets, PPE vest, Gloves,
Safety Glasses, Boots, Masks etc.
Drinking Water at Working Area
Available
First Aid Box at Working Area
Available
Reinstatement is completely done
with no construction material
around the chamber area.
Total

KUKL/DNI - 7B

7
7
1
0

1
0
0
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D. Annexure
Annex D-1: National Ambient Air Quality Standards for Nepal

Parameters

Units

TSP (Total
Suspended
Particulates)
PM10

μg/m

3

μg/m

3

μg/m

3

Sulphur
Dioxide

Nitrogen
Dioxide

Carbon
Monoxide
Lead

Benzene

μg/m

3

Averaging
Time
Annual
24-hours*

Concentration
in
Ambient
Air,
maximum
230

Annual
24-hours*
Annual

120
50

24-hours**

70

Annual

40

24-hours**

80

μg/m

3

8 hours**

10,000

μg/m

3

15 minute
Annual

100,000
0.5

μg/m

3

24-hours
Annual

20

Test Methods

High Volume Sampling

Low Volume Sampling
Diffusive sampling based on
weekly averages
To be
determined
before 2005.
Diffusive sampling based on
weekly averages
To be
determined
before 2005.
To be
determined
before 2005.
Indicative samplers ***
Atomic
Absorption
Spectrometry, analysis of
PM10samples****
Diffusive sampling based on
weekly averages

24-hours
*Note: 24 hourly values shall be met 95% of the time in a year. 18 days per calendar year the standard
may be exceeded but not on two consecutive days
**Note: 24 hourly standards for NO2 and SO2 and 8 hours standard for CO are not to be controlled
before MOPE has recommended appropriate test methodologies. This will be done before2005
***Note: Control by spot sampling at roadside locations: Minimum one sample per week taken over
15 minutes during peak traffic hours, i.e. in the period 8am - 10am or 3pm - 6pm on a workday. This
test method will be re-evaluated by 2005
****Note: If representativeness can be proven, yearly averages can be calculated from PM10 samples
from selected weekdays from each month of the year.

KUKL/DNI - 7B
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Annex D-2: Recommended noise exposure limits for the work environment
(adopted from Occupational Safety and Health Administration (OSHA)
SN

Noise Exposure
(dBA)

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
Source: March, 1991

85
87
90
93
96
99
102
105
108
111
114
115
118
121
124
127
130

Permissible exposure
(Hours and Minutes)
16 hrs.
12 hrs. –18 min.
8 hrs.
5 hrs – 18 min.
3 hrs.-30 min.
2 hrs. – 18 min.
1 hr. – 30 min.
1 hr.
40 min.
26 min.
17 min.
15 min.
10 min.
6.6 min.
4 min.
3 min.
1 min.

Recommended Average Equivalent Sound Levels for Protecting the Public Health and Welfare
S.No.
Land Use
Measure
To Protect Against Activity Interference
and Hearing Loss Effects (dBA)
1.
Residential including
Leq (24)
55
farm residences
2.
Commercial
Leq (24)
70
3.
Hospitals
Leq (24)
55
4.
Industrial
Leq (24)
70
5.
Educational
Leq (24)
55
6.
Recreational Areas
Leq (24)
70
7.
Farmland and general
Leq (24)
70
unpopulated land
Source: U.S Environmental Protection Agency,1974
Note: Leq (24) = Equivalent Sound Level in decibels for 24 hours.

KUKL/DNI - 7B
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Annex D-3 a: National Drinking Water Quality Standards (2062 B.S.)
Type

Parameter

Unit

Maximum
Concentration
Limits

Remarks

Turbidity
pH
Color
Taste & Odor

NTU
TCU
-

Total
Dissolved
Solids
Electrical
Conductivity
Iron
Manganese
Arsenic
Cadmium
Chromium
Cyanide
Fluoride
Lead
Ammonia
Chloride
Sulphate
Nitrate
Copper
Calcium
Zinc Mg/L
Mercury Mg/L
Aluminum Mg/L
Residual Chlorine Mg/L
E. coli

Mg/L

5 (10)
6.5-8.5*
5 (15)
Should not be
objectionable
1000

μs/cm

1500

Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L

0.3 (3)
0.2
0.05
0.003
0.05
0.07
0.5 - 1.5 *
0.01
1.5
250
250
50
1
200
3
0.001
0.2
0.1 - 0.2 *
0

Physical

Chemical

Micro
Biological

MPN/100
ml
Total Coliform
MPN/100
0 (95 %
ml
Sample)
* These values suggest minimum & maximum limit.
( ) The value inside bracket is valid if there is no alternative.

KUKL/DNI - 7B
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Annex 3b: Tolerance limits for wastewater to be discharged into inland surface
waters from combined wastewater treatment plant (generic standards)
Type

Characteristics
Total Suspended solids, mg/L, Max
Particle size of total suspended particles
pH
Temperature

Biochemical oxygen demand (BOD) for 5
days at 20 degree C, mg/L, Max
Oils and grease, mg/L, Max
Phenolic compounds, mg/L, Max
Cyanides (as CN), mg/L, Max
Sulphides (as S), mg/L, Max
Radioactive materials:
a. Alpha emitters, c/ml, Max
b. Beta emitters, c/ml, Max
Insecticides
Total residual chlorine, mg/L
Fluorides (as F), mg/L, Max
Arsenic (as As), mg/L, Max
Cadmium (as, Cd), mg/L, Max
Hexavalent chromium (as Cr), mg/L, Max
Copper (as Cu), mg/L, Max
Lead (as Pb), mg/L, Max
Mercury (as Hg), mg/L, Max
Nickel (as Ni), mg/L, Max
Selenium (as Se), mg/L, Max
Zinc (as Zn), mg/L, Max
Ammonical nitrogen, mg/L, Max
Chemical Oxygen Demand, mg/L, Max
Silver, mg/L, Max

KUKL/DNI - 7B

Tolerance Limit
50
Shall pass 850-micron Sieve.
5.5 to 9.0
Shall not exceed 40 degree C in
any section of the stream within 15
meters down-stream from the
effluent outlet.
50
10
1
0.2
2
7-Oct
8-Oct
Absent
1
2
0.2
2
0.1
3
0.1
0.01
3
0.05
5
50
250
0.1
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Annex D-4: OHS Audit
Component

OHS policy

Planning

Rating

Considerations
Authorized by top management.
Clearly states overall OHS objectives.
Appropriate to nature and scale of organization's risks.
Commitment includes establishing measurable objectives and
targets to ensure continued improvement aimed at eliminating
work related injury and illness.

Comments

Commitment includes complying with relevant OHS legislation
and other requirements placed on the organization or to which
the organization subscribes.
Documented, implemented, maintained and communicated to
all employees.
Available to all interested parties.
Periodically reviewed to ensure it remains relevant and
appropriate to the organization.
Procedures established, implemented, documented and
maintained for hazard identification, hazard/risk assessment
and control of hazards/risks of activities, products and services
over which the organization has control or influence.
Methodology for hazard identification, hazard/risk assessment
and control of hazards/risks, is it appropriate to the nature and
scale of the job?
Procedures established, implemented and maintained to
identify and provide access to all legal and other requirements
that are directly applicable to the OHS issues related to its
activities, products or services, including relevant relationships
with contractors or suppliers.
Documented OHS objectives and targets established,
implemented and maintained at each relevant function and
level within the organization.
Management plans established and maintained for achieving
objectives and targets. i.e. SMART objectives

KUKL/DNI - 7B
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Procedures established to ensure that current plans are
reviewed and amended to address changes at regular and
planned intervals and whenever changes to activities,
procedures or services of the organization or significant
changes in operating conditions occur.
Contractor Management
Planning for contractor work includes OHS considerations?
ToR developed for OHS aspects for contractors? And being
followed?
Procedures established to evaluate the OHS competence
of the proposed contractor? And being followed?
Contract document includes binding clauses related to fulfilling
applicable OHS requirements?
Procedure covers protocols of sub-contracting?
SWMS being developed by contractors and evaluated/approved
by relevant personnel?
Procedure available and being followed for monitoring the
OHS performance of the contractors?
Procedure available and being followed to review the contractor
work to learn lessons and improve where required?
Implementatio
n

KUKL/DNI - 7B

Management has identified and provided resources (human
resources, specialized skills, technology, finances) required to
implement, maintain and improve the OHSMS.
Areas of accountability and responsibility of all personnel
involved in the operation of the OHSMS are defined,
documented and communicated including for contractors
A specific management representative is appointed, with
defined roles, responsibilities and authority for establishing,
implementing and maintaining OHSMS requirements and
reporting on OHSMS performance to top management for
review and improvement.
In consultation with employees, training needs have been
identified relating to performing work in safe manner?
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All personnel (including contractors and visitors) have
undertaken training appropriate to identified needs.
Training is delivered by persons with appropriate knowledge,
skills and experience in OHS and training.
Documented procedures have been agreed to by employees for
employee and other interested parties involvement and
consultation in OHS issues.
Reporting procedures include incidents and system failures.

Procedures established, implemented and maintained for
controlling relevant documents and data required to be stored.
Document control procedures ensure that current versions of
relevant documents and data are available at all locations where
operations essential to effective functioning of OHSMS is
performed.
Procedures and responsibilities are established and maintained
concerning the creation and modification of the various types of
documents and data; including data maintenance, retrieval and
storage
The hazard identification process considers the inputs as
defined in any GIIP? E.g. IFC EHS guidelines and performance
standards.
For hazard/risk assessments, control priorities are assigned and
based on established risk levels.
Hazards/risks identified through risk assessment, are controlled
through the hierarchy of controls.
All potential emergency situations are identified and emergency
procedures documented for preventing and mitigating
associated illness and injury.
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Emergency preparedness and response procedures are
reviewed and revised where necessary, especially after the
occurrence of incidents or emergency situations.
Emergency preparedness and response procedures are
periodically tested.
Equipment available to deal with any worksite emergency

Adequate welfare facilities available for staff including lighting,
toilets, showers, eye wash stations, drinking area, clean drinking
water
First aid facilities and first aider available on site?

Procedure available and being followed about tools and
equipment testing, color coding and reporting etc.? including
third party inspection where required
Area signage and barricades installed? Appropriate?

Other operational controls for noise, vibration, dust, weather
monitoring, manual handling, driving, excavation, scaffold,
housekeeping, work at height, chemical handling, fire and
storage etc.
Biological hazards controls?

PPEs specified for different jobs?

Permit To Work system in place?

Worker accommodation (where provided) is following the
applicable OHS requirements?
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Situations where employee health surveillance is required are
identified, and appropriate systems are implemented.

Management
review

Procedures are established, implemented and maintained for
reporting, investigating, responding to and taking action to
minimize any harm caused by incidents.
Procedures are established, implemented and maintained for
initiating and completing appropriate corrective and preventive
action.
Changes in OHSMS procedures resulting from incident
investigations, and corrective and preventive action
implemented, are recorded.
Audit program and procedures established, implemented and
maintained for periodic OHSMS audits to be undertaken by a
competent person.
Top management undertakes OHSMS reviews at intervals to
ensure its continuing suitability, adequacy and effectiveness.
The management review process is documented and ensures
that necessary information is collected to allow management to
undertake the evaluation.
Does management review include inputs like previous incidents,
achievements of objectives, audit and inspection reports,
feedback from workers, legal notices, workers complains,
communication with relevant interested parties, etc.
Management reviews the continued relevance of and changes
where appropriate, the policy, objectives, responsibilities and
other elements of the OHSMS, in light of the OHSMS audit
results, changing circumstances and commitment to continual
improvement.
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Annex D-5: Toolbox meeting topics

Slip, trips and falls
Housekeeping
PPEs [hazard assessment, eye protection, hand protection from chemicals, hand protection from
cuts/scrapes, face protection, foot protection, head protection, hard hats Do's and Don'ts, dust mask
use]
Fire extinguisher [proper selection, how to use it, do's and don'ts]
Working safely with portable circular saws, radial arm saws, table saws, band saws, chain saws, hand
held jig saws, chop saws and miter saws]
Portable ladders [types, working loads, pre-use inspections, Do's and Don'ts]
Hazard communication [chemical hazards and effects]
Major and minor accident reporting
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Annex D-6: Topics to include in OHS Plan

S.N

Section

Sub-section

1

Project Information

2

Roles and Responsibilities

3

General OHS Information

4

Risk Management

5

OHS Performance Monitoring
and Reporting

6

Emergency
Response

7

Induction and Training

8

Consultation
Communication

9

Site Safety Procedures
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Incident

and

Management and review
Principal contractor and Employer/Engineer details
Key staff contact details
Project background and scope of work
Principal contractor
Contractors
Workers
People with specific OHS roles and responsibilities
Applicable legislation
Codes of Practice and other standards/guidance
applicable
OHS policy
Other policies
Insurances
OHS document management
Identifying hazards and managing risks
Hierarchy of control
Workplace inspections and audits
Weekly/Monthly OHS reports
Incident reporting and investigation
Emergency preparedness
Incident procedure
Notifiable incidents
Combined mock drills
First aid
Staff induction
Training need analysis
Staff training
Consultation
Communication
Disciplinary procedures
Grievance mechanism
Collective bargaining system
Site rules
Site amenities
Site security
Site signage
Personal protective equipment
Work permit system
Work stoppage
Asbestos
Work at height
Demolition work
Excavation work/trenching
Work near overhead or underground services
Electrical work
Crane operations
Hot work
Scaffolds and ladders
Manual handling
Hand operated and power tool use
Sun safety
Vehicle movement
Material storage
Use of radioactive material
Driving / Equipment operation authorization
Equipment maintenance and certification
Removing property from site
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10
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Safe
Work
Method
Statements (SWMS)

Compressed gas cylinders
Work environment and health Surveillance
Any other construction issue / hazard at your
workplace
Clinical and psychological assessments
Development of SWMS
Approval of SWMS
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Appendix E: Work on Roads and Traffic Management Plan
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1

WORK ON ROADS AND TRAFFIC MANAGEMENT

1.1 Traffic Management plan
(1)
The Contractor shall develop a detailed traffic management Plan for the work under the
contract. The purpose is to develop a Traffic Management plan to cope with traffic as a result of
construction activity by identifying strategies for traffic management on the roads and neighborhood
impacted by the construction activities. The Contractor shall implement the Traffic Management Plan
throughout the whole period of the Contract.
(2) Principles for traffic management
The basis for the Plan shall into consideration four principles:
a) to minimize the inconvenience for road users and the interruption to surface traffic through the area
impacted by the construction activities;
b) to ensure the safety of road users in the impacted area;
c) to facilitate access to the construction site, and to maintain reasonable construction progress.
d) to ensure traffic safety at each construction site. (3) Integrated Traffic Management Plan
The Contractor shall prepare an integrated plan showing the arrangement to be made for
accommodating road and pedestrian traffic, at individual construction site and continuously along the
alignment, to smooth traffic operations and for the safety of both construction workers and road users.
The Plan shall consider different measures such as:
a)
b)
c)
d)
e)
f)
g)
h)
i)
j)
k)
l)

proper phasing and timing of traffic signals;
modifications to intersection geometry,
changes in lane usage;
parking prohibitions;
re-location of bus stops;
reduction with of footpaths and median;
right-turn prohibition;
work site access management;
minimizing the duration of any road closure;
reversible lane operations;
modification of roadway alignment affected by the construction, which shall be in conformance with
the requirements and regulations defined by the relevant authorities; and
Other traffic Employer's engineering measures as may be applicable. (4). Mitigation of Traffic
Disturbances
The Contractor shall manage the vehicular and pedestrian right of way during the period of construction.
The Contractor shall take account of the need to maintain essential traffic requirements, as these may
influence the construction process.
The Contractor shall include local traffic diversion routes and assess traffic impacts caused by the
construction in the affected areas. Signage layout shall be including to ensure that adequate will be
provided for traffic diversions.
Where it becomes necessary to close a road or intersection, or supplementary lanes are required to
satisfy the traffic demands, traffic diversion schemes to adjacent roadways shall be development with
quantitative justifications, The Contractor shall co-ordinate with all relevant authorities.
Others considerations include:

a)
b)
c)
d)
e)
f)
g)
h)

The minimum lane widths for fast traffic and mixed traffic shall follow the regulations of the different
authorities;
any road or intersection that have no alternative access shall not be fully closed for construction;
Emergency access to all properties shall be maintained at all times;
Access to business premises and property shall be maintained to the extent that normal activities are
not seriously disrupted;
Minimum footpath width shall be 1.5 m, unless otherwise indicated. The footpath shall be separated
from vehicle traffic and not necessarily immediately adjacent to vehicle traffic;
where existing footbridges and underpasses are demolished or closed, provision shall be made for
pedestrian crossing to minimize the conflicts between a traffic lanes;
Construction traffic shall be separated from other traffic wherever possible;
Any traffic related facilities (bus stop, parking, etc) which are affected by the construction works shall
be maintained or relocated to appropriate locations;
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i)
j)

Motorists, pedestrians, workmen, plant and equipment shall be protected from accident at all times;
Roadway design, traffic management schemes, and installation of traffic control devices shall be in
conformance with the requirements and regulations defined by the relevant authorities; and
Where applicable, utility diversions shall be incorporated in the traffic management plan.

k)

(5) Approval for temporary Traffic Arrangements and Control
The Contractor shall make all arrangements with and obtain the necessary approval from the transport
authorities and the Police Department for temporary traffic arrangements and control on public roads.
In the event that the Contractor, having used its best endeavors, fails to secure the necessary approval
from the transport authorities and the traffic Police Department for temporary traffic arrangements and
control on public roads, then the Employer will use its best endeavors to assist the Contractor to secure
such approval but without responsibility on the part of the Employer to do so.
(6) Temporary Traffic Arrangements and Control
a)
Temporary traffic diversions and pedestrian routes shall be surfaced and shall be provided
where work on roads or footpaths obstruct the existing vehicular or pedestrian access. The relevant
work shall not be commenced until the approved temporary traffic arrangements and control have been
implemented.
b)
Temporary traffic arrangements and control for work on public roads and footpaths shall
comply with the requirements of the Traffic Police. Copies of documents containing such requirements
shall be kept on the Site at all times.
c)
Temporary traffic signs, including road marking, posts, backing plates and faces, shall comply
with the requirements of the Traffic Police and should be in accordance with the requirements of
Ministry of Surface Transport. All overhead traffic management signs that are fixed to bridges and
gantries shall be illuminated at night. Pedestrian routes shall be illuminated at night to a lighting level
of not less than 50 lux.
d)
Adequate number of traffic marshals shall be deployed for smooth regulation of traffic.
e)
Temporary traffic arrangements and control shall be inspected and maintained regularly, both
by day and night. Lights and signs shall be kept clean and legible. Equipment which are damaged,
dirty, incorrectly positioned or not in working order shall be repaired or replaced promptly.
(7) Particulars of Temporary Traffic Arrangements and Control
The following particulars of the proposed temporary traffic arrangements and control on public roads
shall be submitted to the Engineer for consent at least 28 days before the traffic arrangements and
control are implemented:
a) Details of traffic diversions and pedestrian routes;
b) Details of lighting, signage, guarding and traffic control arrangements and equipment;
c) Any conditions or restrictions imposed by Traffic Police or any other relevant authorities, including
copies of applications, correspondence and approval.
d) Where concrete barriers are used to separate flows of traffic, the barriers shall be in a continuous
unbroken line. No gaps shall be left between any section of the barrier.
e) Site perimeter fencing and barriers along the roadway, shall have flashing amber lights positioned on
the top of them every 50 meters apart and at every change in location. Directly below the flashing light
shall be fixed, in the vertical position, a white fluorescent light with a waterproof cover.
(8) Use of Roads and Footpaths
a)
b)
c)
d)

Public roads footpaths on the Site in which the work is not being carried out shall be maintained in
a clean and passable condition.
Measures shall be taken to prevent the excavated materials, site or debris from entering gullies on
roads and footpath; entry of water to the gullies shall not be obstructed.
Surfaced roads on the Site and leading to the Site shall be not used by tracked vehicles unless
protection against damage is provided.
Contractor's Equipment and other vehicles leaving the Site shall be loaded in such a manner that
the excavated material, mud or debris will not be deposited on roads. All such loads shall be covered
or protected to prevent dust being emitted. The wheels of all vehicles shall be washed when
necessary before leaving the Site to avoid the deposition of mud and debris on the roads.

1.2 Public awareness and notifications
The awareness campaign and the prior notification for the public shall be a continuous activity during
the contract period which the Contractor shall pursue to compensate for the above delays and minimize
public claims as result of this problem. These activities shall take place sufficiently in advance of the
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time when the road-blocks or traffic diversions take place at the particular roads. The reason for this is
to allow sufficient time for the public and residents to digest the changes to their travel plans. The
Contractor shall notify the public about the road- blocks and traffic diversion through the print, TV and
radio media. In addition, the contractor in collaboration with the Community Awareness and Public
Consultation (CASP) shall also seek the assistance of the ward office, local clubs, etc, to post the public
notice regarding street- closure and traffic diversions in the future.
The Contractor with the collaboration of CASP shall also conduct awareness campaign to educate the
public about the following issues:
•

•

issue Traffic control devices in place at the work zones (signs, traffic cones, barriers, etc)
Defensive driving behaviour along the work-zones
To inform about reduced speeds enforced at the work-zones and traffic diversions.
It may be necessary to employ a road-safety education specialist to design an appropriate programme
for road-safety and also conduct the awareness programs.
The campaign shall cater to all types of target groups i.e. children, adults, drivers. Therefore, these
campaigns shall be conducted in schools, civic centers and community centers. In addition, the
Contractor shall publish a brochure for public information. These brochures shall be widely circulated
around the Pipe line route of BDS and also shall be available at the KUKL Project Directorate, office of
both the Contractor and Consultant as well as Contractor's site offices. The text of the brochure should
be concise to be effective with lot of graphics. It will detail the following aspect.

•
•
•
•
•
•

Why the brochure was prepared along with a brief description of the Project
Advice the public to expect the unexpected
Educate about the various traffic control devices and safety measures adopted at the work zones
Educate about the safe road-user behaviour to emulate at the work zones
How to stay informed or where to inquire about road-safety issues at the work zones (web-site; name,
telephone, mobile number of the contact person; SMS service or traffic information on FM Radio).
Office hours

1.3 Working at Night
As some of the stretches of road are so busy and narrow for the existing traffic load, working on these
stretches during day time is very difficult and inefficient. It is essential to work during night (Night Shift)
time in order to make function traffic management plan efficiently.
The Contractor shall get prior approval from the Engineer before starting the work during nights. No
extra payment will be made for doing the work in the nights except item mentioned in Part A1 of BOQ.

1.4 Payment for scope of Works covered under
Payment for scope of Works covered under "Work on Roads and traffic management" shall be made
under various items of schedule A1 and A2 of BOQ if any item covered in scope of Work under "Work
on Roads and traffic management" is not explicitly mentioned in the item under schedule A1 and A2 of
BOQ, the payment for such item shall not be made separately and shall be deemed to be covered in
rates quoted against schedule A1 and A2 of BOQ.

Appendix F: GIS Attributes List
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Pipe
S.No

Attribute

Data Type

Note

1

Id

integer

System ID

2

Uuid

string

System UUID (unique identifier)

3

pipe_id

string

unique ID of Pipe

4

the_geom

Geometry

HEX Geometry of Multiline String

5

from_node

string

From Node

6

to_node

string

To Node

7

pipe_type

string

Type of Pipe (HDPE, DI etc)

8

pipe_dia

decimal

Internal Diameter of Pipe

9

pipe_odia

decimal

External Diameter of Pipe

10

pipe_dep

decimal

Laying Depth (m)

11

pipe_pr

decimal

Pipe Pressure rating

12

pipe_year

date

Year laid

13

pipe_zone

string

Zone (e.g DMI)

14

pipe_szone

string

Sub Zone (e.g sub-DMI)

15

pipe_street

string

Street Name

16

pave_type

string

Pavement Type

17

street_type

string

Road Type

18

feeding_tank

string

uuid of Storage tank

S.No

Attribute

Data Type

Note

1

Id

integer

System ID

2

Uuid

string

System UUID (unique identifier)

Node
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3

node_id

string

Node Number

4

the_geom

Geometry

HEX Geometry of Point

5

node_zone

string

Zone (e.g DMI)

6

node_szone

string

Sub Zone (e.g sub-DMI)

7

Lat

decimal

WGS84 latitude

8

Lon

decimal

WGS84 longitude

9

Elv

decimal

WGS84 elevation

10

cor_x

decimal

X coordinate in Projection

11

cor_y

decimal

Y coordinate in Projection

12

node_bra

boolean

Branching Node (Yes/No)

13

bra_size

decimal

Size of Branching Pipe

14

bra_mat

string

branching Pipe material

House Connection - In Pipe
S.No

Attribute

Data Type

Note

1

Id

integer

System ID

2

Uuid

string

System UUID (unique identifier)

3

the_geom

Geometry

HEX Geometry of Point String

4

Lat

decimal

WGS84 latitude

5

Lon

decimal

WGS84 longitude

6

Elv

decimal

WGS84 elevation

7

cor_x

decimal

X coordinate in Projection

8

cor_y

decimal

Y coordinate in Projection

9

con_uuid

string

UUID of Connection
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House Connection
S.No

Attribute

Data Type

Note

1

Id

integer

System ID

2

Uuid

string

System UUID (unique identifier)

3

the_geom

Geometry

HEX Geometry of Point String

4

Lat

decimal

WGS84 latitude

5

Lon

decimal

WGS84 longitude

6

Elv

decimal

WGS84 elevation

7

cor_x

decimal

X coordinate in Projection

8

cor_y

decimal

Y coordinate in Projection

9

con_no

string

KUKL Number

10

con_uuid

string

House connection in Pipe UUID

11

con_ptype

string

Pipe Type

12

con_psize

decimal

connection Size (15mm, 25mm etc)

13

con_date

date

Connection Date

14

met_ini_read

decimal

Meter Initial Reading

15

con_type

string

Connection Type (saddle etc)

16

dma_no

string

DMA Number

17

meter_size

decimal

Meter Size (15mm, 25mm etc)

18

meter_uid

string

Unique ID of Meter

19

meter_type

string

Type of Meter (dry dial/wet dial)

20

meter_man

string

Manufacturer of Meter

Data Type

Note

House Connection -pipe
S.No
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1

Id

integer

System ID

2

Uuid

string

System UUID (unique identifier)

3

the_geom

Geometry

HEX Geometry of Point String

4

con_uuid

string

House connection in Pipe UUID

5

hos_uuis

string

UUID of House Connection

S.No

Attribute

Data Type

Note

1

Id

integer

System ID

2

Uuid

string

System UUID (unique identifier)

3

Lat

decimal

WGS84 latitude

4

Lon

decimal

WGS84 longitude

5

Elv

decimal

WGS84 elevation

6

cor_x

decimal

X coordinate in Projection

7

cor_y

decimal

Y coordinate in Projection

8

the_geom

Geometry

HEX Geometry of Point String

9

val_type

string

valve Type

10

val_size

decimal

valve size

11

val_set

intger

valve settings (0 open, 1 closed etc)

12

val_cham

string

Valve Chamber type

13

node_uuid

string

UUID of Node

14

pipe_uuid

string

UUID of Pipe

15

ins_date

date

date of Installation

Valv
e
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Washout
S.No

Attribute

Data Type

Note

1

Id

integer

System ID

2

Uuid

string

System UUID (unique identifier)

3

Lat

decimal

WGS84 latitude

4

Lon

decimal

WGS84 longitude

5

Elv

decimal

WGS84 elevation

6

cor_x

decimal

X coordinate in Projection

7

cor_y

decimal

Y coordinate in Projection

8

the_geom

Geometry

HEX Geometry of Point String

9

wo_type

string

Washout Type

10

wo_size

decimal

Washout size

11

wo_cham

string

Washout Chamber type

12

node_uuid

string

UUID of Node

13

wo_outlet

string

Washout Outlet

14

pipe_uuid

string

UUID of Pipe

15

ins_date

date

date of Installation

16

valve_uuid

string

UUID of Valve

S.No

Attribute

Data Type

Note

1

Id

integer

System ID

2

Uuid

string

System UUID (unique identifier)

3

Lat

decimal

WGS84 latitude

4

Lon

decimal

WGS84 longitude

Air Valve
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5

Elv

decimal

WGS84 elevation

6

cor_x

decimal

X coordinate in Projection

7

cor_y

decimal

Y coordinate in Projection

8

the_geom

Geometry

HEX Geometry of Point String

9

av_type

string

Air Valve Type

10

av_size

decimal

Air Valve size

11

av_cham

string

Air Valve Chamber type

12

node_uuid

string

UUID of Node

13

pipe_uuid

string

UUID of Pipe

14

ins_date

date

date of Installation

S.No

Attribute

Data Type

Note

1

Id

integer

System ID

2

Uuid

string

System UUID (unique identifier)

3

Lat

decimal

WGS84 latitude

4

Lon

decimal

WGS84 longitude

5

Elv

decimal

WGS84 elevation

6

cor_x

decimal

X coordinate in Projection

7

cor_y

decimal

Y coordinate in Projection

8

the_geom

Geometry

HEX Geometry of Point String

9

fh_type

string

Fire Hydrant Type

10

fh_size

decimal

Fire Hydrant Size

11

fh_cham

string

Fire Hydrant Camber type

12

node_uuid

string

UUID of Node

Fire Hydrant
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13

pipe_uuid

string

UUID of Pipe

14

ins_date

date

date of Installation

S.No

Attribute

Data Type

Note

1

Id

integer

System ID

2

Uuid

string

System UUID (unique identifier)

3

Lat

decimal

WGS84 latitude

4

Lon

decimal

WGS84 longitude

5

Elv

decimal

WGS84 elevation

6

cor_x

decimal

X coordinate in Projection

7

cor_y

decimal

Y coordinate in Projection

8

the_geom

Geometry

HEX Geometry of Point String

9

blk_type

string

Bulk Meter Type

10

blk_size

decimal

Bulk meter Size

11

blk_cham

string

Bulk meter Camber type

12

node_uuid

string

UUID of Node

13

pipe_uuid

string

UUID of Pipe

14

ins_date

date

date of Installation

Bulk Meter

Pressure Release Valve
S.No

Attribute

Data Type

Note

1

Id

integer

System ID

2

Uuid

string

System UUID (unique identifier)

3

Lat

decimal

WGS84 latitude
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4

Lon

decimal

WGS84 longitude

5

Elv

decimal

WGS84 elevation

6

cor_x

decimal

X coordinate in Projection

7

cor_y

decimal

Y coordinate in Projection

8

the_geom

Geometry

HEX Geometry of Point String

9

prv_type

string

PRV Type

10

prv_size

decimal

PRV Size

11

prv_cham

string

PRV Camber type

12

node_uuid

string

UUID of Node

13

pipe_uuid

string

UUID of Pipe

14

ins_date

date

date of Installation

Service Reservoir
S.No

Attribute

Data Type

Note

1

Id

integer

System ID

2

Uuid

string

System UUID (unique identifier)

3

Lat

decimal

WGS84 latitude

4

Lon

decimal

WGS84 longitude

5

Elv

decimal

WGS84 elevation

6

cor_x

decimal

X coordinate in Projection

7

cor_y

decimal

Y coordinate in Projection

8

the_geom

Geometry

HEX Geometry of Point String

9

rvt_type

string

type of service reservoir (overhead, under
ground etc..)

10

rvt_size

decimal

Total Volume of Reservoir

11

rvt_max

decimal

Maximum Level of Reservoir
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12

rvt_min

decimal

Minimum Level of Reservoir

13

node_uuid

string

UUID of Node

14

pipe_uuid

string

UUID of Pipe

15

cons_date

date

Date of Construction

S.No

Attribute

Data Type

Note

1

Id

integer

System ID

2

Uuid

string

System UUID (unique identifier)

3

pipe_uuid

string

UUID of Pipe

4

Lat

decimal

WGS84 latitude

5

Lon

decimal

WGS84 longitude

6

Elv

decimal

WGS84 elevation

7

cor_x

decimal

X coordinate in Projection

8

cor_y

decimal

Y coordinate in Projection

9

the_geom

Geometry

HEX Geometry of Multiline String

10

photo_des

string

Description of Photo

11

photo_date

date

Date of Photo

12

photo_path

string

Name of File and Path

Pipe_photo

House Connection photo
S.No

Attribute

Data Type

Note

1

Id

integer

System ID

2

Uuid

string

System UUID (unique identifier)

3

con_uuid

string

UUID of House Connection
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4

photo_des

string

Description of Photo

5

photo_date

date

Date of Photo

6

photo_path

string

Name of File and Path

S.No

Attribute

Data Type

Note

1

Id

integer

System ID

2

Uuid

string

System UUID (unique identifier)

3

val_uuid

string

UUID of Valve

4

photo_des

string

Description of Photo

5

photo_date

date

Date of Photo

6

photo_path

string

Name of File and Path

Valve photo

Washout photo
S.No

Attribute

Data Type

Note

1

Id

integer

System ID

2

Uuid

string

System UUID (unique identifier)

3

ws_uuid

string

UUID of Wash Out

4

photo_des

string

Description of Photo

5

photo_date

date

Date of Photo

6

photo_path

string

Name of File and Path

Air Valve photo
S.No

Attribute

Data Type

Note

1

Id

integer

System ID

KUKL/DNI - 7B
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2

Uuid

string

System UUID (unique identifier)

3

av_uuid

string

UUID of Air Valve

4

photo_des

string

Description of Photo

5

photo_date

date

Date of Photo

6

photo_path

string

Name of File and Path

Fire Hydrant photo
S.No

Attribute

Data Type

Note

1

Id

integer

System ID

2

Uuid

string

System UUID (unique identifier)

3

fh_uuid

string

UUID of Fire Hydrant

4

photo_des

string

Description of Photo

5

photo_date

date

Date of Photo

6

photo_path

string

Name of File and Path

Bulk Meter photo
S.No

Attribute

Data Type

Note

1

Id

integer

System ID

2

Uuid

string

System UUID (unique identifier)

3

blk_uuid

string

UUID of Bulk Meter

4

photo_des

string

Description of Photo

5

photo_date

date

Date of Photo

6

photo_path

string

Name of File and Path

Pressure Release Valve Photo
KUKL/DNI - 7B
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S.No

Attribute

Data Type

Note

1

Id

integer

System ID

2

Uuid

string

System UUID (unique identifier)

3

prv_uuid

string

UUID of PRV

4

photo_des

string

Description of Photo

5

photo_date

date

Date of Photo

6

photo_path

string

Name of File and Path

Service Reservoir Photo
S.No

Attribute

Data Type

Note

1

Id

integer

System ID

2

Uuid

string

System UUID (unique identifier)

3

rvt_uuid

string

UUID of Service Reservoir

4

photo_des

string

Description of Photo

5

photo_date

date

Date of Photo

6

photo_path

string

Name of File and Path

Street View Photo
S.No

Attribute

Data Type

Note

1

Id

integer

System ID

2

Uuid

string

System UUID (unique identifier)

3

Lat

decimal

WGS84 latitude

4

Lon

decimal

WGS84 longitude

5

Elv

decimal

WGS84 elevation

6

cor_x

decimal

X coordinate in Projection
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7

cor_y

decimal

Y coordinate in Projection

8

the_geom

Geometry

HEX Geometry of Multiline String

9

photo_des

string

Description of Photo

10

photo_date

date

Date of Photo

11

photo_path

string

Name of File and Path

Appendix G: Bench Mark Details
(See Volume III: Drawings)
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Appendix H : List of Reputable International Vendors for Supply Items

SN

Item

Brands

1.

Gate Valves

Barmad/ Bayard/ARI/VAG/Kirlosker/R&D

2.

Butterfly Valves

Barmad/ Bayard/ARI/VAG/Kirlosker/R&D

3.

Pressure Reducing Valves

Bayard/VAG/Singer

4.

Air Valves

Bayard/VAG/AVK/Kirlosker/R&D

5.

Volumetric Type Revenue Water
Meter

Kent/Itron/Sapple/Zenner/Alitair

6.

Electromagnetic Type Bulk Flow
Meter

Itron/Zenner/Kent

7.

Pressure and Flow Transducers

Primayer/Seimens/ABB

8.

Data Loggers

Primayer

9.

Fire Hydrants

Bayard/VAG/Singer/AVK

10.

Centrifugal pumps

KSB, Grundfos, Sulzer, etc

11

Trasnformer, LV Swichgears, etc.

ABB, Siemens, Schneider Electric, etc.
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