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PUNJAB RURAL MUNICIPAL SERVICES COMPANY

(PRMSC)

\
sUB

A COMPANY SET UP UNDER SECTION 42 OF THE COMPANIES ACT, 2017

SPECIFIC PROCUREMENT NOTICE
REQUEST FOR BIDS

PRMSC
i Rl Ve S S,

Procurement of Civil Works of Priority Villages
(Tehsils: Bahawalnagar, Khairpur Tamewali, Pakpattan, Noorpur Thal and Alipur)

(One-Envelope Bidding Process)

Country:

PAKISTAN

Name of Project:

SANITATION PROJECT

PUNJAB RURAL SUSTAINABLE WATER SUPPLY &

Employer:

(PRMSC)

PUNJAB RURAL MUNICIPAL SERVICES COMPANY

Loan No.:

IBRD-92670

Government of the Islamic Republic of Pakistan (who has extended the financing to Punjab Rural
Municipal Services Company) has received a loan from the World Bank (IBRD) towards the cost
of the Punjab Rural Sustainable Water Supply & Sanitation Project (PRSWSSP) and intends to
apply part of the proceeds toward payments under the Procurement of Civil Works of Priority

Villages.

Punjab Rural Municipal Services Company - PRMSC (the Employer) now invites sealed Bids
from eligible Bidders for the following Contract Packages;

Sr. | Package o Bid Securi

No. | No. Description (Pak. Rs.)ty
Procurement of Civil Works, South-I, Tehsil Bahawalnagar 5,000,000/-

1 BWN-06 | (Villages: Roda Singh,Labh Singh, Khai Bodla, Sanateka) (Rupees Five
PK-LG& CD-374237-CW-RFB Million only)
Procurement of Civil Works, South-I, Tehsil Khairpur 2,’[5‘22’1(3%?1/;(()12%2525

2 KPT-03 | Tamewali (Villages: Karam Pur, Ahmad Pur) Hundred Thousand
PK-LG& CD-374243-CW-RFB only)
Procurement of Civil Works, North, Tehsil Noorpur Thal 5.000.000/-
(Villages: Chak 29 Mb, Chak 49 Mb, Chak 53 Mb, Adhi R

3 NPT-02 Sergal) (Rupees Five
PK-LG& CD-374245-CW-RFB Million only)
Procurement of Civil Works, North, Tehsil Noorpur Thal 5,000,000/-

4 NPT-03 | (Village: Rangpur Baghor) (Rupees Five
PK-LG& CD-374246-CW-RFB Million only)
Procurement of Civil Works, Central-1I, Tehsil Pakpattan | 2,500,000/-(Rupees

5 PKN-07 (Villages: Chak Faridpur Dogran, Chak Ghuri & Chak | Two Million Five

Sohara)
PK-LG& CD-374250-CW-RFB

Hundred Thousand
only)




il

Procurement of Civil Works, South-II, Tehsil Alipur 5,000,000/-
ALP-01 | (Villages: Azmatpur and Mullanwali) (Rupees Five
PK-LG& CD-374261-CW-RFB Million only)

Procurement of Civil Works, South-II, Tehsil Alipur 5,000,000/-
ALP-02 | (Villages: Beit Nabi Shah and Ghausepur) (Rupees Five
PK-LG& CD-374263-CW-RFB Million only)

Procurement of Civil Works, South-II, Tehsil Alipur 5,000,000/-
ALP-03 | (Villages: Pirowali, Yakewali & Kirorah Fazal) (Rupees Five
PK-LG& CD-374264-CW-RFB Million only)

10.

Bidding will be conducted through national competitive procurement using Request for Bids
(RFB) as specified in the World Bank’s Procurement Regulations for IPF Borrowers dated July
2016 (Revised November 2017 & August 2018)(“Procurement Regulations”), and is open to all
eligible Bidders as defined in the Procurement Regulations &Bidding Document.

Interested eligible Bidders may obtain further information from the Office of the Employer and
inspect the Bidding Document during office hours [Monday to Friday] at the address given below.

The Bidders may download the Bidding Document at no cost from the websites:
www.lgcd.punjab.gov.pk/tenders or www.prmsc.punjab.gov.pk/tenders. Soft copy of Bidding
Document can also be obtained from PRMSC Head Office, Lahore free of cost.

A Pre-bid Meeting shall take place on August 10, 2023 on 1200 hours at Conference Room,
PRMSC, 5th floor KD Plaza MM Alam Road, Lahore. Bidders have the option to attend online
pre-bid meeting through zoom link, Meeting ID: 895 4915 5623 Passcode: 449056
https://us06web.zoom.us/j/89549155623?pwd=al EWMFdaVmO0xR2VHd1djNjQzUHByQT09

Bids must be delivered to the address below on or before August 22, 2023 at 1400 hours for all
the above-mentioned packages. Electronic Bidding will not be permitted. Late Bids will be
rejected. Bids will be publicly opened in the presence of the Bidders’ designated representatives
and anyone who chooses to attend at the address below on August 22, 2023 at 1430 hours.

The Bids must be accompanied by a Bid Security as mentioned above, for each contract package
in the shape of unconditional Bank Guarantee or Call Deposit Receipt (CDR).

Attention is drawn to the Procurement Regulations for IPF Borrowers dated November 2020
requiring the Borrower to disclose information on the successful Bidder’s beneficial ownership,
as part of the Contract Award Notice, using the Beneficial Ownership Disclosure Form as included
in the Bidding Document.

The address referred to above is:

Chief Executive Officer

Punjab Rural Municipal Services Company (PRMSC)

5th Floor, KD Plaza, MM Alam Road, Gulberg-III, Lahore, Pakistan
Telephone: +92-42-99333613

Email address: pd.prmsc@punjab.gov.pk


http://www.worldbank.org/html/opr/procure/guidelin.html
http://www.prmsc.punjab.gov.pk/tenders
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Section I - Instructions to Bidders

Scope of Bid

-Source of Funds

1.1

1.2

2.1

2.2

A. General

In connection with the Specific Procurement Notice - Request for
Bids (RFB), specified in the Bid Data Sheet (BDS), the Employer,
as specified in the BDS, issues this bidding document for the
provision of Works as specified in Section VII, Works’
Requirements. The name, identification and number of Iots
(contracts) of this RFB are specified in the BDS.

Throughout this bidding document:

(a) the term “in writing” means communicated in written form
(e.g. by mail, e-mail, and fax, including if specified in the
BDS, distributed or received through the -electronic-
procurement system used by the Employer) with proof of
receipt;

(b) if the context so requires, “singular” means “plural” and vice
versa;

(c) “Day” means calendar day, unless otherwise specified as
“Business Day”. A Business Day is any day that is an official
working day of the Borrower. It excludes the Borrower’s
official public holidays; and

(d) “ESHS” means environmental, social (including sexual
exploitation and abuse (SEA) and gender based violence
(GBYV)), health and safety.

The Borrower or Recipient (hereinafter called “Borrower”)
specified in the BDS has received or has applied for financing
(hereinafter called “funds”) from the International Bank for
Reconstruction and Development or the International Development
Association (hereinafter called “the Bank™) in an amount specified
in the BDS, toward the project named in the BDS. The Borrower
intends to apply a portion of the funds to eligible payments under
the contract(s) for which this bidding document is issued.

Payment by the Bank will be made only at the request of the
Borrower and upon approval by the Bank, and will be subject, in all
respects, to the terms and conditions of the Loan (or other financing)
Agreement. The Loan (or other financing) Agreement prohibits a
withdrawal from the loan account for the purpose of any payment to
persons or entities, or for any import of goods, equipment, plant, or
materials, if such payment or import is prohibited by a decision of
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3. Fraud and
Corruption

4. Eligible Bidders

3.1

3.2

4.1

4.2

the United Nations Security Council taken under Chapter VII of the
Charter of the United Nations. No party other than the Borrower
shall derive any rights from the Loan (or other financing)
Agreement or have any claim to the proceeds of the Loan (or other
financing).

The Bank requires compliance with the Bank’s Anti-Corruption
Guidelines and its prevailing sanctions policies and procedures as
set forth in the WBG’s Sanctions Framework, as set forth in Section
VL

In further pursuance of this policy, bidders shall permit and shall
cause their agents (where declared or not), subcontractors,
subconsultants, service providers, suppliers, and their personnel, to
permit the Bank to inspect all accounts, records and other documents
relating to any initial selection process, prequalification process, bid
submission, proposal submission, and contract performance (in the
case of award), and to have them audited by auditors appointed by
the Bank.

A Bidder may be a firm that is a private entity, or a state-owned
enterprise or institution, subject to ITB 4.6, or any combination of
them in the form of a joint venture (JV), under an existing
agreement, or with the intent to enter into such an agreement
supported by a letter of intent. In the case of a joint venture, all
members shall be jointly and severally liable for the execution of the
entire Contract in accordance with the Contract terms. The JV shall
nominate a Representative who shall have the authority to conduct
all business for and on behalf of any and all the members of the JV
during the Bidding process and, in the event the JV is awarded the
Contract, during contract execution. Unless specified in the BDS,
there is no limit on the number of members in a JV.

A Bidder shall not have a conflict of interest. All Bidders found to
have a conflict of interest shall be disqualified. A Bidder may be
considered to have a conflict of interest for the purpose of this
Bidding process, if the Bidder:

(a) directly or indirectly controls, is controlled by or is under
common control with another Bidder; or

(b) receives or has received any direct or indirect subsidy from
another Bidder; or

(c) has the same legal representative as another Bidder; or

(d) has a relationship with another Bidder, directly or through
common third parties, that puts it in a position to influence
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the Bid of another Bidder, or influence the decisions of the
Employer regarding this bidding process; or

(e) or any of its affiliates participated as a consultant in the
preparation of the design or technical specifications of the
works that are the subject of the Bid; or

(f) or any of its affiliates has been hired (or is proposed to be
hired) by the Employer or Borrower as Project Manager for
the Contract implementation;

(g) would be providing goods, works, or non-consulting services
resulting from or directly related to consulting services for
the preparation or implementation of the project specified in
the BDS ITB 2.1 that it provided or were provided by any
affiliate that directly or indirectly controls, is controlled by,
or is under common control with that firm;

(h) hasaclose business or family relationship with a professional
staff of the Borrower (or of the project implementing agency,
or of a recipient of a part of the loan) who: (i) are directly or
indirectly involved in the preparation of the bidding
document or specifications of the contract, and/or the Bid
evaluation process of such contract; or (i1) would be involved
in the implementation or supervision of such contract unless
the conflict stemming from such relationship has been
resolved in a manner acceptable to the Bank throughout the
procurement process and execution of the contract.

4.3 A firm that is a Bidder (either individually or as a JV member) shall
not participate in more than one Bid, except for permitted alternative
Bids. This includes participation as a Subcontractor in other Bids.
Such participation shall result in the disqualification of all Bids in
which the firm is involved. A firm that is not a Bidder or a JV
member may participate as a subcontractor in more than one Bid.

4.4 A Bidder may have the nationality of any country, subject to the
restrictions pursuant to ITB 4.8. A Bidder shall be deemed to have
the nationality of a country if the Bidder is constituted,
incorporated or registered in and operates in conformity with the
provisions of the laws of that country, as evidenced by its articles
of incorporation (or equivalent documents of constitution or
association) and its registration documents, as the case may be.
This criterion also shall apply to the determination of the
nationality of proposed subcontractors or subconsultants for any
part of the Contract including related Services.
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4.5

4.6

4.7

4.8

4.9

A Bidder that has been sanctioned by the Bank, pursuant to the
Bank’s Anti-Corruption Guidelines, in accordance with its
prevailing sanctions policies and procedures as set forth in the
WBG’s Sanctions Framework as described in Section VI paragraph
2.2 d., shall be ineligible to be prequalified for, initially selected for,
bid for, propose for, or be awarded a Bank-financed contract or
benefit from a Bank-financed contract, financially or otherwise,
during such period of time as the Bank shall have determined. The
list of debarred firms and individuals is available at the electronic
address specified in the BDS.

Bidders that are state-owned enterprises or institutions in the
Employer’s Country may be eligible to compete and be awarded a
Contract(s) only if they can establish, in a manner acceptable to the
Bank, that they (i) are legally and financially autonomous (ii)
operate under commercial law, and (iii) are not under supervision of
the Employer.

A Bidder shall not be under suspension from Bidding by the
Employer as the result of the operation of a Bid—Securing or
Proposal-Securing Declaration.

Firms and individuals may be ineligible if so indicated in Section V
and (a) as a matter of law or official regulations, the Borrower’s
country prohibits commercial relations with that country, provided
that the Bank is satisfied that such exclusion does not preclude
effective competition for the supply of goods or the contracting of
works or services required; or (b) by an act of compliance with a
decision of the United Nations Security Council taken under
Chapter VII of the Charter of the United Nations, the Borrower’s
country prohibits any import of goods or contracting of works or
services from that country, or any payments to any country, person,
or entity in that country. When the Works are implemented across
jurisdictional boundaries (and more than one country is a Borrower,
and is involved in the procurement), then exclusion of a firm or
individual on the basis of ITB 4.8 (a) above by any country may be
applied to that procurement across other countries involved, if the
Bank and the Borrowers involved in the procurement agree.

A Bidder shall provide such documentary evidence of eligibility
satisfactory to the Employer, as the Employer shall reasonably
request.

4.10 A firm that is under a sanction of debarment by the Borrower from

being awarded a contract is eligible to participate in this
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5. Eligible
Materials,
Equipment and
Services

6. Sections of
Bidding
Document

5.1

procurement, unless the Bank, at the Borrower’s request, is satisfied
that the debarment;

(a) relates to fraud or corruption, and

(b) followed a judicial or administrative proceeding that
afforded the firm adequate due process.

The materials, equipment and services to be supplied under the
Contract and financed by the Bank may have their origin in any
country subject to the restrictions specified in Section V, Eligible
Countries, and all expenditures under the Contract will not
contravene such restrictions. At the Employer’s request, Bidders
may be required to provide evidence of the origin of materials,
equipment and services.

B. Contents of Bidding Document

6.1

6.2

6.3

The bidding document consists of Parts 1, 2, and3, which include
all the sections specified below, and which should be read in
conjunction with any Addenda issued in accordance with ITB 8.

PART 1 Bidding Procedures
e Section I - Instructions to Bidders (ITB)
e Section II - Bid Data Sheet (BDS)
e Section III - Evaluation and Qualification Criteria
e Section IV - Bidding Forms
e Section V - Eligible Countries
e Section VI - Fraud and Corruption
PART 2 Works’ Requirements
e Section VII- Works’ Requirements
PART 3 Conditions of Contract and Contract Forms
e Section VIII - General Conditions of Contract (GCC)
e Section IX - Particular Conditions of Contract (PCC)

e Section X - Contract Forms

The Specific Procurement Notice - Request for Bids (RFB) issued
by the Employer is not part of this bidding document.

Unless obtained directly from the Employer, the Employer is not
responsible for the completeness of the bidding document,
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7. Clarification of
Bidding
Document, Site
Visit, Pre-Bid
Meeting

6.4

7.1

7.2

7.3

7.4

responses to requests for clarification, the minutes of the pre-Bid
meeting (if any), or Addenda to the bidding document in
accordance with ITB 8. In case of any contradiction, documents
obtained directly from the Employer shall prevail.

The Bidder is expected to examine all instructions, forms, terms,
and specifications in the bidding document and to furnish with its
Bid all information and documentation as is required by the bidding
document.

A Bidder requiring any clarification of the bidding document shall
contact the Employer in writing at the Employer’s address
specified in the BDS or raise its inquiries during the pre-Bid
meeting if provided for in accordance with ITB 7.4. The Employer
will respond in writing to any request for clarification, provided
that such request is received prior to the deadline for submission of
Bids within a period specified in the BDS. The Employer shall
forward copies of its response to all Bidders who have acquired the
bidding document in accordance with ITB 6.3, including a
description of the inquiry but without identifying its source. If so
specified in the BDS, the Employer shall also promptly publish its
response at the web page identified in the BDS. Should the
clarification result in changes to the essential elements of the
bidding document, the Employer shall amend the bidding
document following the procedure under ITB 8 and ITB 22.2.

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

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

If so specified in the BDS, the Bidder’s designated representative
is invited to attend a pre-Bid meeting and/or a Site of Works visit.
The purpose of the meeting will be to clarify issues and to answer
questions on any matter that may be raised at that stage.
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8. Amendment of
Bidding
Document

9. Cost of Bidding

10. Language of Bid

7.5

7.6

8.1

8.2

8.3

9.1

10.1

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

Minutes of the pre-Bid meeting, if applicable, including the text of
the questions asked by Bidders, 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. Nonattendance
at the pre-Bid meeting will not be a cause for disqualification of a
Bidder.

At any time prior to the deadline for submission of bids, the
Employer may amend the bidding document by issuing addenda.

Any addendum issued shall be part of the bidding document and
shall be communicated in writing to all who have obtained the
bidding document from the Employer in accordance with ITB 6.
The Employer shall also promptly publish the addendum on the
Employer’s web page in accordance with ITB 7.1.

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

C. Preparation of Bids

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.

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.
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11.1

11.2

11.3

12.1

13.1

13.2

The Bid shall comprise the following:
(a) Letter of Bid prepared in accordance with ITB 12;

(b) Bill of Quantities or Activity Schedule: completed in
accordance with ITB 12 and ITB 14, as specified in the BDS;

(c) Bid Security or Bid-Securing Declaration, in accordance
with ITB 19.1;

(d) Alternative Bid, if permissible, in accordance with ITB 13;

(e) Authorization: written confirmation authorizing the signatory
of the Bid to commit the Bidder, in accordance with ITB 20.3;

(f) Bidder’s Eligibility: documentary evidence in accordance
with ITB 17 establishing the Bidder’s eligibility to Bid;

(g) Qualifications: documentary evidence in accordance with
ITB 17 establishing the Bidder’s qualifications to perform the
contract if its Bid is accepted;

(h) Conformity: a technical proposal in accordance with ITB 16;
(i) any other document required in the BDS.

In addition to the requirements under ITB 11.1, Bids submitted by
a JV shall include a copy of the Joint Venture Agreement entered
into by all members. Alternatively, a letter of intent to execute a
Joint Venture Agreement in the event of a successful bid shall be
signed by all members and submitted with the Bid, together with a
copy of the proposed Agreement.

The Bidder shall furnish in the Letter of Bid information on
commissions and gratuities, if any, paid or to be paid to agents or
any other party relating to this Bid.

The Letter of Bid and Schedules shall be prepared using the
relevant forms furnished in Section IV, Bidding Forms. The forms
must be completed without any alterations to the text, and no
substitutes shall be accepted except as provided under ITB 20.3.
All blank spaces shall be filled in with the information requested.

Unless otherwise specified in the BDS, alternative Bids shall not
be considered.

When alternative times for completion are explicitly invited, a
statement to that effect will be included in the BDS and the method
of evaluating different alternative times for completion will be
described in Section III, Evaluation and Qualification Criteria.
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14. Bid Prices and
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13.4

14.1

14.2

14.3

14.4

14.5

Except as provided under 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. Only the technical alternatives, if any, of the
Bidder with the Most Advantageous Bid conforming to the basic
technical requirements shall be considered by the Employer.

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
VII, Works ‘Requirements. The method for their evaluation will be
stipulated in Section III, Evaluation and Qualification Criteria.

The prices and discounts quoted by the Bidder in the Letter of Bid
and in the Activity Schedule or Bill of Quantities shall conform to
the requirements specified below.

The Bidder shall submit a Bid for the whole of the Works described
in ITB 1.1 by filling in prices for all items of the Works, as
identified in Section IV. Bidding Forms. In case of admeasurement
contracts, the Bidder shall fill in rates and prices for all items of the
Works described in the Bill of Quantities. 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.

The price to be quoted in the Letter of Bid,in accordance with ITB
12.1, shall be the total price of the Bid, excluding any discounts
offered.

The Bidder shall quote any discounts and indicate the methodology
for their application in the Letter of Bidin accordance with ITB
12.1.

Unless otherwise specified in the BD Sand the Conditions of
Contract, the prices quoted by the Bidder shall be fixed. If the
prices quoted by the Bidder are subject to adjustment during the
performance of the Contract in accordance with the provisions of
the Conditions of Contract, the Bidder shall furnish the indices and
weightings for the price adjustment formulae in the Schedule of
Adjustment Data in Section IV- Bidding Forms and the Employer
may require the Bidder to justify its proposed indices and
weightings.
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14.7

15.1

15.2

15.3

16.1

17.1

17.2

17.3

If so specified in ITB 1.1, Bids are invited for individual lots
(contracts)or for any combination of lots (packages). Bidders
wishing to offer discounts 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. Discounts shall be submitted in accordance with ITB
14.4, provided the Bids for all lots (contracts) are opened at the
same time.

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

The currency(ies) of the Bid and the currency(ies) of payments
shall be in Pak Rupees.

However with prior agreement of Bank the bids can be invited in
up to three freely convertible currencies.

Subject to 15.1 bidders may be required by the Employer to justify,
to the Employer’s satisfaction, their local and foreign currency
requirements, and to substantiate that the amounts included in the
unit rates and prices and shown in the Schedule of Adjustment Data
are reasonable?,in which case a detailed breakdown of the foreign
currency requirements shall be provided by Bidders.

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

To establish Bidder’s eligibility in accordance with ITB 4, Bidders
shall complete the Letter of Bid, included in Section IV, Bidding
Forms.

In accordance with Section III, Evaluation and Qualification
Criteria, to establish its qualifications to perform the Contract, the
Bidder shall provide the information requested in the
corresponding information sheets included in Section IV, Bidding
Forms.

If a margin of preference applies as specified in accordance with
ITB 33.1, domestic Bidders, individually or in joint ventures,

In lump sum contracts, delete “rates and prices and the.”
For lump sum contracts, delete “unit rates and prices and shown in the Schedule of Adjustment Data are

reasonable” and replace with “Lump Sum.”
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19. Bid Security

18.1

18.2

18.3

19.1

19.2

19.3

applying for eligibility for domestic preference shall supply all
information required to satisfy the criteria for eligibility specified
in accordance with ITB 33.1.

Bids shall remain valid for the Bid Validity period specified in the
BDS. The Bid Validity period starts from the date fixed for the Bid
submission deadline (as prescribed by the Employer in accordance
with ITB 22.1). A Bid valid for a shorter period shall be rejected
by the Employer as nonresponsive.

In exceptional circumstances, prior to the expiration of the Bid
validity period, the Employer may request Bidders to extend the
period of validity of their Bids. The request and the responses shall
be made in writing. If a Bid Security is requested in accordance
with ITB 19, it shall also be extended for twenty-eight (28) days
beyond the deadline of the extended validity period. A Bidder may
refuse the request without forfeiting its Bid Security. A Bidder
granting the request shall not be required or permitted to modify
its Bid, except as provided in ITB 18.3.

If the award is delayed by a period exceeding fifty-six (56) days
beyond the expiry of the initial Bid validity period, the Contract
price shall be determined as follows:

(a) 1n the case of fixed price contracts, the Contract price shall
be the Bid price adjusted by the factor specified in the BDS;

(b) in the case of adjustable price contracts, no adjustment shall
be made; or

(c) in any case, Bid evaluation shall be based on the Bid price
without taking into consideration the applicable correction
from those indicated above.

The Bidder shall furnish as part of its Bid, either a Bid-Securing
Declaration or a Bid Security as specified in the BDS, in original
form and, in the case of a Bid Security, in the amount and currency
specified in the BDS.

A Bid Securing Declaration shall use the form included in Section
IV, Bidding Forms.

If a Bid Security is specified pursuant to ITB 19.1, the Bid Security
shall be a demand guarantee in any of the following forms at the
Bidder’s option:
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19.4

19.5

19.6

19.7

(a) an unconditional guarantee issued by a bank or non-bank
financial institution (such as an insurance, bonding or surety
company);

(b) anirrevocable letter of credit;
(c) acashier’s or certified check; or
(d) another security specified in the BDS,

from a reputable source from an eligible country. If an
unconditional guarantee is issued by a non-bank financial
institution located outside the Employer’s Country, the issuing non-
bank financial institution shall have a correspondent financial
institution located in the Employer’s Country to make it
enforceable, unless the Employer has agreed in writing, prior to Bid
submission, that a correspondent financial institution is not
required. 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 substantially similar format
approved by the Employer prior to Bid submission. The Bid
Security shall be valid for twenty-eight (28) days beyond the
original validity period of the Bid, or beyond any period of
extension if requested under ITB 18.2.

If a Bid Security or Bid Securing Declaration is specified pursuant
to ITB 19.1, any Bid not accompanied by a substantially responsive
Bid Security or Bid-Securing Declaration shall be rejected by the
Employer as non-responsive.

If a Bid Security is specified pursuant to I'TB 19.1, the Bid Security
of unsuccessful Bidders shall be returned as promptly as possible
upon the successful Bidder’s signing the Contract and furnishing
the Performance Security and if required in the BDS, the
Environmental, Social, Health and Safety (ESHS) Performance
Security pursuant to ITB 48.

The Bid Security of the successful Bidder shall be returned as
promptly as possible once the successful Bidder has signed the
Contract and furnished the required Performance Security and if
required in the BDS, the Environmental, Social, Health and Safety
(ESHS) Performance Security.

The Bid Security may be forfeited or the Bid-Securing Declaration
executed:
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20. Format and
Signing of Bid

19.8

19.9

20.1

20.2

(a) ifaBidder withdraws its Bid during the period of Bid validity
specified by the Bidder on the Letter of Bid, or any extension
thereto provided by the Bidder; or

(b) if the successful Bidder fails to:
(1) sign the Contract in accordance with ITB 47; or

(i1) furnish a Performance Security and if required in the
BDS, the Environmental, Social, Health and Safety
(ESHS) Performance Security in accordance with ITB 48.

The Bid Security or the Bid-Securing Declaration of a JV shall be
in the name of the JV that submits the Bid. If the JV has not been
constituted into a legally enforceable JV, at the time of Bidding,
the Bid Security or the Bid-Securing Declaration shall be in the
names of all future members as named in the letter of intent
mentioned in ITB 4.1 and ITB 11.2.

If a Bid Security is not required in the BDS, pursuant to ITB 19.1,
and;

(a) ifaBidder withdraws its Bid during the period of Bid validity
specified by the Bidder on the Letter of Bid; or

(b) if the successful Bidder fails to: sign the Contract in
accordance with ITB 45, or furnish a Performance Security
and if required in the BDS, the Environmental, Social, Health
and Safety (ESHS) Performance Security in accordance with
ITB 46;

the Borrower may, if provided for in the BDS, declare the Bidder
ineligible to be awarded a contract by the Employer for a period of
time stated in the BDS.

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.

Bidders shall mark as “CONFIDENTIAL” information in their
Bids which is confidential to their business. This may include
proprietary information, trade secrets, or commercial or financially
sensitive information.
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21. Sealing and
Marking of Bids

20.3

204

20.5

D.

21.1

21.2

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 signature. All
pages of the Bid where entries or amendments have been made
shall be signed or initialed by the person signing the Bid.

In case the Bidder is a JV, the Bid shall be signed by an authorized
representative of the JV on behalf of the JV, and so as to be legally
binding on all the members as evidenced by a power of attorney
signed by their legally authorized representatives.

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

Submission and Opening of Bids

The Bidder shall deliver the Bid in a single, sealed envelope (one-
envelope Bidding process). Within the single envelope the Bidder
shall place the following separate, sealed envelopes:

(@) in an envelope marked “ORIGINAL”, all documents
comprising the Bid, as described in ITB 11; and

(b) in an envelope marked “CoOPIES”, all required copies of the
Bid; and

(c) if alternative Bids are permitted in accordance with ITB 13,
and if relevant:

(1) inan envelope marked “ORIGINAL- ALTERNATIVE BID”,
the alternative Bid; and

(i1)  inthe enveloped marked “COPIES — ALTERNATIVE BID”
all required copies of the alternative Bid.

The inner and outer envelopes shall:
(a) bear the name and address of the Bidder;
(b) be addressed to the Employer in accordance with ITB 22.1;

(c) bear the specific identification of this Bidding process
specified in accordance with BDS 1.1; and
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(d) bear a warning not to open before the time and date for Bid
opening.

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.

Bids must be received by the Employer at the address and no later
than the date and time specified in the BDS. When so specified in
the BDS, Bidders shall have the option of submitting their Bids
electronically. Bidders submitting Bids electronically shall follow
the electronic bid submission procedures specified in the BDS.

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.

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.

A Bidder may withdraw, substitute, or modify its Bid after it has
been submitted by sending a written notice, duly signed by an
authorized representative, and shall include a copy of the
authorization in accordance with ITB 20.3, (except that withdrawal
notices do not require copies). The corresponding substitution or
modification of the Bid must accompany the respective written
notice. All notices must be:

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

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

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

No Bid may be withdrawn, substituted, or modified in the interval
between the deadline for submission of Bids and the expiration of
the period of Bid validity specified by the Bidder on the Letter of
Bid or any extension thereof.
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25. Bid Opening

25.1

25.2
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25.4

25.5

25.6

25.7

25.8

Except in the cases specified in ITB 23 and ITB 24.2, the Employer
shall publicly open and read out in accordance with this ITB, all
Bids received by the deadline, at the date, time and place specified
in the BDS, in the presence of Bidders’ designated representatives
and anyone who chooses to attend. All Bidders, or their
representatives and any interested party may attend a public
opening. Any specific electronic Bid opening procedures required
if electronic bidding is permitted in accordance with ITB 22.1,
shall be as specified in the BDS.

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

Next, envelopes marked “SUBSTITUTION” shall be opened and read
out and exchanged with the corresponding Bid being substituted,
and the substituted Bid shall not be opened, but returned to the
Bidder. No Bid substitution shall be permitted unless the
corresponding substitution notice contains a valid authorization to
request the substitution and is read out at Bid opening.

Next, envelopes marked “MODIFICATION” shall be opened and read
out with the corresponding Bid. No Bid modification shall be
permitted unless the corresponding modification notice contains a
valid authorization to request the modification and is read out at
bid opening.

Next, all remaining envelopes shall be opened one at a time,
reading out: the name of the Bidder and whether there is a
modification; the total Bid Price, per lot (contract) if applicable,
including any discounts and alternative Bids; the presence or
absence of a Bid Security, or Bid Securing Declaration, if required;
and any other details as the Employer may consider appropriate.

Only Bids, alternative Bids and discounts that are opened and read
out at Bid opening shall be considered further for evaluation. The
Letter of Bid underpriced Schedules are to be initialed by
representatives of the Employer attending Bid opening in the
manner specified in the BDS.

The Employer shall neither discuss the merits of any Bid nor reject
any Bid (except for late Bids, in accordance with ITB 23.1).

The Employer shall prepare a record of the Bid opening that shall
include, as a minimum:
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(a) the name of the Bidder and whether there is a withdrawal,
substitution, or modification;

(b) the Bid Price, per lot (contract) if applicable, including any
discounts;

(c) the presence or absence of a Bid Security or Bid-Securing
Declaration, if one was required; and

(d) any alternative Bids.

The Bidders’ representatives who are present shall be requested to
sign the record. The omission of a Bidder’s signature on the record
shall not invalidate the contents and effect of the record. A copy of
the record shall be distributed to all Bidders.

E. Evaluation and Comparison of Bids

26.1

26.2

26.3

27.1

Information relating to the evaluation of Bids and recommendation
of contract award, shall not be disclosed to Bidders or any other
persons not officially concerned with the Bidding process until
information on Intention to Award the Contract is transmitted to
all Bidders in accordance with ITB 43.

Any effort 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.

Notwithstanding ITB 26.2, from the time of Bid opening to the
time of Contract award, if a Bidder wishes to contact the Employer
on any matter related to the Bidding process, it shall do so in
writing.

To assist in the examination, evaluation, and comparison of the
Bids, and qualification of the Bidders, the Employer may, at its
discretion, ask any Bidder for a clarification of its Bid given a
reasonable time for a response. 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, including any voluntary
increase or decrease in the prices or substance of the Bid shall be
sought, offered, or permitted, except to confirm the correction of
arithmetic errors discovered by the Employer in the evaluation of
the Bids, in accordance with ITB 31.
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If a Bidder does not provide clarifications of its Bid by the date and
time set in the Employer’s request for clarification, its Bid may be
rejected.

During the evaluation of Bids, the following definitions apply:

(a) “Deviation” is a departure from the requirements specified
in the bidding document;

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

(¢) “Omission” is the failure to submit part or all of the
information or documentation required in the bidding
document.

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

A substantially responsive 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:

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

(11) 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) 1ifrectified, would unfairly affect the competitive position of
other Bidders presenting substantially responsive Bids.

The Employer shall examine the technical aspects of the Bid
submitted in accordance with ITB 16, in particular, to confirm that
all requirements of Section VII, Works’ Requirements have been
met without any material deviation, reservation or omission.

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.

Provided that a Bid is substantially responsive, the Employer may
waive any nonconformities in the Bid.
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30.2

30.3

31.1

31.2

32.1

Provided that a 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 Bid related to documentation
requirements. Requesting information or documentation on such
nonconformities shall not be related to any aspect of the price of
the Bid. Failure of the Bidder to comply with the request may result
in the rejection of its Bid.

Provided that a Bid is substantially responsive, the Employer shall
rectify quantifiable nonmaterial nonconformities related to the Bid
Price. To this effect, the Bid Price shall be adjusted, for comparison
purposes only, to reflect the price of a missing or nonconforming
item or component in the manner specified in the BDS.

Provided that the Bid is substantially responsive, the Employer
shall correct arithmetical errors on the following basis:

(a) only for admeasurement 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.

Bidders shall be requested to accept correction of arithmetical
errors. Failure to accept the correction in accordance with ITB 31.1,
shall result in the rejection of the Bid.

For evaluation and comparison purposes, the currency(ies) of the
Bid shall be converted into a single currency as specified in the
BDS.
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35.1

35.2

Unless otherwise specified in the BDS, a margin of preference for
domestic Bidders® shall not apply.

Unless otherwise stated in the BDS, the Employer does not intend
to execute any specific elements of the Works by subcontractors
selected in advance by the Employer, Financial Parts

The subcontractor’s qualifications shall not be used by the Bidder to
qualify for the Works unless their specialized parts of the Works
were previously designated by the Employer in the BDS as can be
met by subcontractors referred to hereafter as ‘Specialized
Subcontractors’, in which case, the qualifications of the Specialized
Subcontractors proposed by the Bidder may be added to the
qualifications.

Bidders may propose subcontracting up to the percentage of total
value of contracts or the volume of works as specified in the BDS.
Subcontractors proposed by the Bidder shall be fully qualified for
their parts of the Works.

The Employer shall use the criteria and methodologies listed in this
ITB and Section III, Evaluation and Qualification criteria. No other
evaluation criteria or methodologies shall be permitted. By
applying the criteria and methodologies the Employer shall
determine the Most Advantageous Bid. This is the Bid of the Bidder
that meets the Qualification Criteria and whose Bid has been
determined to be:

(a) substantially responsive to the bidding document; and
(b) the lowest evaluated cost.
To evaluate a Bid, the Employershall consider the following:

(a) the Bid price, excluding Provisional Sums and the provision,
if any, for contingencies in the Summary Bill of Quantities*

An individual firm is considered a domestic Bidder for purposes of the margin of preference if it is registered

in the country of the Employer, has more than 50 percent ownership by nationals of the country of the
Employer, and if it does not subcontract more than 10 percent of the contract price, excluding provisional
sums, to foreign contractors. JVs are considered as domestic Bidders and eligible for domestic preference
only if the individual member firms are registered in the country of the Employer or have more than 50
percent ownership by nationals of the country of the Employer, and the JV shall be registered in the country
of the Borrower. The JV shall not subcontract more than 10 percent of the contract price, excluding
provisional sums, to foreign firms. JVs between foreign and national firms will not be eligible for domestic

preference.

In lump sum contracts, delete “Bill of Quantities” and replace with “Activity Schedule.”
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36.1

37.1

for admeasurement contracts, but including Daywork? items,
where priced competitively;

(b) price adjustment for correction of arithmetic errors in
accordance with ITB 31.1;

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

(d) converting the amount resulting from applying (a) to (c¢)
above, if relevant, to a single currency in accordance with
ITB 32;

(e) price adjustment for nonconformities in accordance with ITB
30.3; and

(f) the additional evaluation factors are specified in Section III,
Evaluation and Qualification Criteria.

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

If this bidding document allows Bidders to quote separate prices
for different lots (contracts), the methodology to determine the
lowest evaluated cost of the contract combinations, including any
discounts offered in the Letter of Bid, is specified in Section III,
Evaluation and Qualification Criteria.

The Employer shall compare the evaluated costs of all substantially
responsive Bids established in accordance with ITB 35.2 to
determine the Bid that has the lowest evaluated cost.

If the Bid for an admeasurement contract, which results in the
lowest evaluated costis, in the Employer’s opinion, seriously
unbalanced or, front loaded, the Employer may require the Bidder
to provide written clarifications. Clarifications may include
detailed price analyses to demonstrate the consistency of the Bid
priceas with the scope of works, proposed methodology, schedule
and any other requirements of the bidding document.

Daywork is work carried out following instructions of the Project Manager and paid for on the basis of time

spent by workers, and the use of materials and the Contractor’s equipment, at the rates quoted in the Bid. For
Daywork to be priced competitively for Bid evaluation purposes, the Employer must list tentative quantities
for individual items to be costed against Daywork (e.g., a specific number of tractor driver staff-days, or a
specific tonnage of Portland cement), to be multiplied by the Bidders’ quoted rates and included in the total

Bid price.
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38. Qualification of
the Bidder

39. Most
Advantageous
Bid

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

37.2 After the evaluation of the information and detailed price analyses

38.1

38.2

38.3

39.1

40.1

presented by the Bidder, the Employer may as appropriate:
(a) accept the Bid; or

(b) require that the amount of the Performance Security be
increased at the expense of the Bidder to a level not
exceeding 20% of the Contract Price; or

(c) reject the Bid.

The Employer shall determine to its satisfaction whether the
eligible Bidder that is selected as having submitted the lowest
evaluated cost and substantially responsive Bid meets the
qualifying criteria specified in Section III, Evaluation and
Qualification Criteria.

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. The determination shall not take
into consideration the qualifications of other firms such as the
Bidder’s subsidiaries, parent entities, affiliates, subcontractors
(other than Specialized Subcontractors if permitted in the bidding
document), or any other firm(s) different from the Bidder.

An affirmative determination of qualification shall be a prerequisite
for award of the Contract to the Bidder. A negative determination
shall result in disqualification of the Bid, in which event the
Employer shall proceed to the substantially responsive Bid which
offers the next lowest evaluated cost to make a similar
determination of that Bidder’s qualifications to perform
satisfactorily.

Having compared the evaluated costs of Bids, the Employer shall
determine the Most Advantageous Bid. The Most Advantageous
Bid is the Bid of the Bidder that meets the Qualification Criteria
and whose Bid has been determined to be:

(a) substantially responsive to the bidding document; and
(b) the lowest evaluated cost.

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.
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41. Notification of
Intention to
Award

42. Award Criteria

43. Notification of
Award

41.1

42.1

43.1

43.2

The Employer shall send to each Bidder the Notification of
Intention to Award the Contract to the successful Bidder. The
Notification of Intention to Award shall contain, at a minimum, the
following information:

(a) the name and address of the Bidder submitting the successful
Bid;
(b) the Contract price of the successful Bid;

(c) the names of all Bidders who submitted Bids, and their Bid
prices as readout, and as evaluated;

(d) a statement of the reason(s) the Bid (of the unsuccessful
Bidder to whom the notification is addressed) was
unsuccessful, unless the price information in c) above already
reveals the reason;

(e) instructions on how to request a debriefing and/or submit a
complaint.

F. Award of Contract

Subject to ITB 41, the Employer shall award the Contract to the
successful Bidder. This is the Bidder whose Bid has been
determined to be the Most Advantageous Bid as specified in ITB
40.

Prior to the expiration of the Bid Validity Period or any extension
thereof, and, upon satisfactorily addressing any complaint that has
been filed, the Employer shall notify the successful Bidder, in
writing, that its Bid has been accepted. The notification of award
(hereinafter and in the Conditions of Contract and Contract Forms
called the “Letter of Acceptance”) shall specify the sum that the
Employer will pay the Contractor in consideration of the execution
of the contract (hereinafter and in the Conditions of Contract and
Contract Forms called “the Contract Price”).

Within ten (10) Business Days after the date of transmission of the
Letter of Acceptance, the Employer shall publish the Contract
Award Notice which shall contain, at a minimum, the following
information:

(a) name and address of the Employer;

(b) name and reference number of the contract being awarded,
and the selection method used;

(c) names of all Bidders that submitted Bids, and their Bid prices
as read out at Bid opening, and as evaluated;
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44. Debriefing by the
Employer

45. Signing of
Contract

43.3

43.4

44.1

44.2

44.3

44.4

45.1

(d) names of all Bidders whose Bids were rejected either as
nonresponsive or as not meeting qualification criteria, or were
not evaluated, with the reasons therefor;

(e) the name of the successful Bidder, the final total contract
price, the contract duration and a summary of its scope; and

(f) successful Bidder’s Beneficial Ownership Disclosure Form, if
specified in BDS ITB 47.1.

The Contract Award Notice shall be published on the Employer’s
website with free access if available, or in at least one newspaper
of national circulation in the Employer’s Country, or in the official
gazette. The Employer shall also publish the contract award notice
in UNDB online.

Until a formal contract is prepared and executed, the Letter of
Acceptance shall constitute a binding Contract.

On receipt of the Employer’s Notification of Intention to Award
referred to in ITB 43.1, an unsuccessful Bidder has three (3)
Business Days to make a written request to the Employer for a
debriefing. The Employer shall provide a debriefing to all
unsuccessful Bidders whose request is received within this
deadline.

Where a request for debriefing is received within the deadline, the
Employer shall provide a debriefing within five (5) Business Days,
unless the Employer decides, for justifiable reasons, to provide the
debriefing outside this timeframe.

Where a request for debriefing is received by the Employer later
than the three (3)-Business Day deadline, the Employer should
provide the debriefing as soon as practicable, and normally no later
than fifteen (15) Business Days from the date of publication of
Public Notice of Award of contract.

Debriefings of unsuccessful Bidders may be done in writing or
verbally. The Bidder shall bear their own costs of attending such a
debriefing meeting.

The Employer shall send to the successful Bidder the Letter of
Acceptance including the Contract Agreement, and, if specified in
the BDS, a request to submit the Beneficial Ownership Disclosure
Form providing additional information on its beneficial ownership.
The Beneficial Ownership Disclosure Form, if so requested, shall
be submitted within eight (8) Business Days of receiving this
request.
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46. Performance
Security

47. Adjudicator

48. Procurement
Related
Complaint

45.2

46.1

46.2

47.1

48.1

The successful Bidder shall sign, date and return to the Employer,
the Contract Agreement within twenty-eight (28) days of its
receipt.

Within twenty-eight (28) days of the receipt of the Letter of
Acceptance from the Employer, the successful Bidder shall furnish
the Performance Security and, if required in the BDS, the
Environmental, Social, Health and Safety (ESHS) Performance
Security in accordance with the General Conditions of Contract,
subject to ITB 38.2 (b), using for that purpose the Performance
Security and ESHS Performance Security Forms included in
Section X, Contract Forms, or another form acceptable to the
Employer. If the Performance Security furnished by the successful
Bidder is in the form of a bond, it shall be issued by a bonding or
insurance company that has been determined by the successful
Bidder to be acceptable to the Employer. A foreign institution
providing a bond shall have a correspondent financial institution
located in the Employer’s Country, unless the Employer has agreed
in writing that a correspondent financial institution is not required.

Failure of the successful Bidder to submit the above-mentioned
Performance Security and, if required in the BDS, the
Environmental, Social, Health and Safety (ESHS) Performance
Security, 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 Bidder offering the next Most Advantageous Bid.

The Employer proposes the person named in the BDS to be
appointed as Adjudicator under the Contract, at the hourly fee
specified in the BDS, plus reimbursable expenses. If the Bidder
disagrees with this proposal, the Bidder should so state in his Bid.
If, in the Letter of Acceptance, the Employer does not agree on the
appointment of the Adjudicator, the Employer will request the
Appointing Authority designated in the Particular Conditions of
Contract (PCC) pursuant to Clause 23.1 of the General Conditions
of Contract (GCC), to appoint the Adjudicator.

The procedures for making a Procurement-related Complaint are
as specified in the BDS.
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Section II - Bid Data Sheet (BDS)

The following specific data for the Works to be procured shall complement, supplement, or
amend the provisions in the Instructions to Bidders (ITB). Whenever there is a conflict, the
provisions herein shall prevail over those in ITB.

ITB A. General
Reference

ITB 1.1 The Employer is:
Punjab Rural Municipal Services Company (PRMSC)

The reference number of the Request for Bids (RFB) is:
PK-LG& CD-374261-CW-RFB

The name of the RFB is:

Procurement of Civil Works, South-1I, Tehsil Alipur (Villages:
Azmatpur and Mullanwali)

ITB 1.2(a) Electronic —Procurement System
Not Used

ITB 2.1 The Borrower is: Government of Islamic Republic of Pakistan (who has
extended the financing to Punjab Rural Municipal Services Company)

Loan Agreement amount: US$ 442.40Million
The name of the Project is:

Punjab Rural Sustainable Water Supply and Sanitation Project

ITB 4.1 Maximum number of members in the Joint Venture (JV) shall be:
Two (02)
ITB 4.5 A list of debarred firms and individuals is available on the Bank’s external

website: http://www.worldbank.org/debarr.

The following new Sub-Clauses are added at the end of ITB 4:

“The Bidder shall also meet the following eligibility requirements:

ITB 4.11 If Bidder is not registered at the time of submission of its Bid,
s/he shall be required to register its firm with the respective Tax
Entity(s) and Pakistan Engineering Council in the appropriate
category and specialization code CE09 prior to the signing of
Contract.



http://www.worldbank.org/debarr.
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B. Contents of Bidding Document

ITB7.1

For Clarification of Bid purposes only, the Employer’s address is:
Attention: Chief Executive Officer, PRMSC
Address: Punjab Rural Municipal Services Company (PRMSC)

5th Floor, KD Plaza, MM Alam Road, Gulberg-III, Lahore, Pakistan
Telephone: +92-42-99333613
Electronic mail address: proc.prmsc@punjab.gov.pk

ITB7.1

Requests for clarification should be received by the Employer no later than:
07 days

ITB7.1

Web page: https://prmsc.punjab.gov.pk

ITB 7.4

A Pre-Bid meeting shall take place, if so required, at the following date, time
and place:

Conference Room: Punjab Rural Municipal Services Company (PRMSC)
5th Floor, KD Plaza, MM Alam Road, Gulberg-III, Lahore, Pakistan
Telephone: +92-42-99333613

Electronic mail address: Proc.prmsc@punjab.gov.pk

Maximum two (02) representatives of a bidder, will be allowed. Further, for
ease of bidder, the bidder can attend the pre-bid meeting online at the
following zoom link;

Topic: Pre-Bid Civil Works Meeting

Date: August 10, 2023

Time: 12:00 PM

Zoom https://us06web.zoom.us/j/89549155623?pwd=al EWMFdaVmOx
Link: R2VHA1djNjQzUHByQT09

Meeting
ID:
Passcode: | 449056

A site visit conducted by the Employer shall not be organized.

8954915 5623

C. Preparation of Bids

ITB 10.1

Language of the Bid: English
All correspondence exchange shall be in English language.

Language for translation of supporting documents and printed literature is
English.

ITB 11.1 (b)

The following schedules shall be submitted with the Bid:



mailto:prmsc@punjab.gov.pk
https://prmsc.punjab.gov.pk/
mailto:Proc.prmsc@punjab.gov.pk
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Bill of Quantities as required in accordance with the Bidding Document

ITB 11.1 (i)

The Bidder shall submit the following additional documents in its Bid:

. Registration of the firm with concerned authority for doing business
o Code of Conduct (ESHS)

The Bidder shall submit its Code of Conduct that will apply to its employees
and subcontractors, to ensure compliance with its Environmental, Social,
Health and Safety (ESHS) obligations under the contract that will include
the following requirements, e.g. risks associated with: labor influx, spread
of communicable diseases, sexual harassment, gender based violence, sexual
exploitation and abuse, illicit behavior and crime, and maintaining a safe
environment etc.

In addition, the Bidder shall detail how this Code of Conduct will be
implemented. This will include: how it will be introduced into conditions of
employment/engagement, what training will be provided, how it will be
monitored and how the Contractor proposes to deal with any breaches.

The Contractor shall be required to implement the agreed Code of Conduct.

o Management Strategies and Implementation Plans (MSIP) to
Manage the (ESHS) Risks

The Bidder shall submit Management Strategies and Implementation Plans
(MSIP) to manage the following key Environmental, Social, Health and
Safety (ESHS) risks.

» Traffic Management Plan to ensure safety of local communities from
construction traffic;

= Water Resource Protection Plan to prevent contamination of
drinking water;

* Boundary Marking and Protection Strategy for mobilization and
construction to prevent offsite adverse impacts;

= Strategy for obtaining Consents/Permits prior to the start of relevant
works such as opening a quarry or borrow pit, if so required;

= Gender based violence and sexual exploitation and abuse
(GBV/SEA) prevention and response action plan.

The Contractor shall be required to submit for approval, and subsequently
implement, the Contractor’s Environment and Social Management Plans
(C-ESMP), in accordance with the Particular Conditions of Contract Sub-
Clause 16.2, that includes the agreed Management Strategies and
Implementation Plans described here.

The Bidder shall also submit the additional documents as per specified
requirements of the Bidding Document.

ITB 13.1

Alternative Bids shall not be considered.

ITB 13.2

Alternative times for completion shall not be permitted.




Section II — Bid Data Sheet (BDS) 36

ITB 134

Alternative technical solutions shall not be permitted for the Works.

ITB 14.5

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

ITB 15.1

The price shall be quoted by the Bidder in: Pak Rupees only.
All payments under the Contract shall be made in Pak Rupees only.

A Bidder expecting to incur expenditures in other currencies for inputs to
the Works supplied from outside the Employer’s Country shall bear all costs
and risks for arranging such currencies including currency exchange rate

parity.

ITB 15.2

Not Applicable

ITB 15.3

Not Applicable

ITB 18.1

The Bid validity period shall be 120 days.

ITB 18.3 (a)

The Bid price shall be adjusted by the following factor(s): Not Applicable

ITB 19.1

A Bid Security shall be required, in the shape of unconditional Bank
Guarantee or Call Deposit Receipt (CDR) duly supported by undertaking
provided in the Bidding Document.

A Bid-Securing Declaration shall not be required.

The amount and currency of the Bid Security shall be PKR 5,000,000/- (Pak
Rupees Five Million Only)

ITB 19.3

The text of ITB 19.3 is substituted with the following:

“The Bid Security shall be in the form of unconditional Bank Guarantee or
Call Deposit Receipt (CDR) issued by a Scheduled Bank in Pakistan using
the Bid Security Form included in Section IV, Bidding Forms, in favour of
the Punjab Rural Municipal Services Company valid for a period of 28
days beyond the original validity period of the Bid, or beyond any period of
extension if requested under ITB 18.2.”

ITB 19.8

In case of Joint Venture, the Bid Security shall be in the name of the Joint
Venture or in the name of Lead Firm.

ITB 19.9

Not Applicable

ITB 20.1

In addition to the original of the Bid, the number of copies is: Two (02)

The Bidders shall also submit the PDF copy of the entire Bid and
Word/Excel copy of the technical and financial parts of Bid on a USB
device.

In case of non-compliance, the bid may be declared as non-Responsive.

ITB 20.3

In case the bid is not typed or written in indelible ink, the bid may be
declared as non-Responsive.
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The written confirmation of authorization to sign on behalf of the Bidder
shall consist of:

An Authority Letter in original issued by the Bidder duly signed and
stamped.

D. Submission and Opening of Bids

ITB 22.1

For Bid submission purposes only, the Purchaser’s address is:

Attention: Chief Executive Officer
Address:

Punjab Rural Municipal Services Company (PRMSC)
5th Floor, KD Plaza, MM Alam Road, Gulberg-III, Lahore, Pakistan

The deadline for Bid submission is:
Date: August 22, 2023 Time: 1400 hours

Bidders shall not have the option of submitting their Bids electronically.

ITB 25.1

The Bid opening shall take place at:

Conference Room
Punjab Rural Municipal Services Company (PRMSC)
5th Floor, KD Plaza, MM Alam Road, Gulberg-III, Lahore, Pakistan

Date: August 22, 2023 Time: 1430 hours

ITB 25.1

Bidders shall not have the option of submitting their Bids electronically.

ITB 25.6

The Letter of Bid and priced Summary of Bill of Quantities shall be initialed
by all representatives of the Employer conducting Bid opening.

E. Evaluation and Comparison of Bids

ITB 30.3

The adjustment shall be based on the average price of the item or component
as quoted in other substantially responsive Bids. If the price of the item or
component cannot be derived from the price of other substantially
responsive Bids, the Employer shall use its best estimate.

ITB 32.1

Not Applicable

ITB 33.1

A margin of domestic preference shall not apply.

ITB 34.1

At this time the Employer does not intend to execute certain specific parts of
the Works by subcontractors selected in advance.
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ITB 34.2 Not Applicable

ITB 34.3 Contractor’s proposed subcontracting: Maximum percentage of subcontracting
permitted is 10% of the Accepted Contract Amount excluding the Provisional
Sums.

F. Award of Contract

ITB 45.1 The successful Bidder shall submit the Beneficial Ownership Disclosure
Form.

ITB 46.1 and | The successful Bidder shall be required to submit the Performance Security

46.2 only in accordance with the Conditions of Contract.

ITB 47.1 The Adjudicator and its hourly fee shall be mutually agreed at the time of
finalization of the Adjudicator in accordance with GCC 23.1.

ITB 48.1

The procedures for making a Procurement-related Complaint are detailed in
the “Procurement Regulations for IPF Borrowers (Annex III).” If a Bidder
wishes to make a Procurement-related Complaint, the Bidder should submit
its complaint following these procedures, in writing (by the quickest means
available, that is either by email or fax), to:

Attention:

SECTION OFFICER (COMPANY)
LG&CD DEPARTMENT

Civil Secretariate, Government of Punjab, Lahore
(Off): +92(42)99210065

In summary, a Procurement-related Complaint may challenge any of the
following:

1. the terms of the Bidding Documents; and

2. the Employer’s decision to award the Contract.



http://www.worldbank.org/en/projects-operations/products-and-services/brief/procurement-new-framework
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Section III - Evaluation and Qualification Criteria

This section contains all the criteria that the Employer shall use to evaluate Bids and qualify
Bidders through post-qualification. No other factors, methods or criteria shall be used other
than specified in this bidding document. The Bidder shall provide all the information requested
in the forms included in Section IV, Bidding Forms.
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2.1

2.2

2.3

24

2.5

2.6

Margin of Preference

Not Applicable

Evaluation

In addition to the criteria listed in ITB 35.2 (a) — (e) the following criteria shall apply:
Adequacy of Technical Proposal

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

Assessment of adequacy of Technical Proposal shall be carried out in accordance with
the Bidding Document especially the Requirements as described in Section VII, Scope

of Works.

Multiple Contracts

Not Applicable

Alternative Completion Times
Not Applicable
Sustainable procurement

Not Applicable

Alternative Technical Solutions for Specified Parts of Works
Not Applicable
Specialized Subcontractors

Not Applicable
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3.

Qualification

Joint Venture (existing or intended)

country law

Borrower’s country
laws or official
regulations against
commercial relations
with the Bidder’s
country, or by an act
of compliance with
UN Security Council
resolution, both in
accordance with ITB
4.8 and Section V.

No. Subject Requirement Single All members Each ‘At least one Submission
Enti Combined Member Member ReCECeTS
1.1 Nationality Nationality in Must meet N/A Must meet N/A Forms ELI - 1.1 and 1.2,
accordance with ITB requirement requirement with attachments
4.4

1.2 Contflict of No conflicts of Must meet N/A Must meet N/A Letter of Bid

Interest interest in accordance | requirement requirement
with ITB 4.2

1.3 Bank Eligibility | Not having been Must meet N/A Must meet N/A Letter of Bid

declared ineligible by | requirement requirement
the Bank, as
described in ITB 4.5.

1.4 State-owned Meets conditions of Must meet N/A Must meet N/A Forms ELI - 1.1 and 1.2,
enterprise or ITB 4.6 requirement requirement with attachments
institution of the
Borrower
country

1.5 United Nations Not having been Must meet N/A Must meet N/A Letter of Bid
resolution or excluded as a result requirement requirement
Borrower’s of prohibition in the
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Eligibility and Qualification Criteria Compliance Requirements Documentation
. . . Joint Venture (existing or intended) ..
No. Subject Requirement Single NI e Each NI (T Submission
Enﬁﬁi Combined Member Member Reiuirements
2.1 History of Non- Non-performance of a | Must meet N/A Must meet N/A Form CON-2
Performing contract! did not requirement! requirement?
Contracts occur as a result of &2
contractor default
since 1% January
2013, based on all
information on fully
settled disputes or
litigation.
2.2 Suspension Not under suspension | Must meet N/A Must meet N/A Letter of Bid
Based on based on execution of | requirement requirement
Execution of Bid | a Bid/Proposal
/Proposal Securing Declaration
Securing pursuant to ITB 4.7 or
Declaration by withdrawal of the Bid
the Employer or | pursuant ITB 19.9
withdrawal of
the Bid within
Bid validity
period
23 Pending Bidder’s financial Must meet N/A Must meet N/A Form CON -2
Litigation position and requirement requirement
prospective long term
profitability sound
according to criteria
established in 3.1

! Nonperformance, as decided by the Employer, shall include all contracts where (a) nonperformance was not challenged by the contractor, including
through referral to the dispute resolution mechanism under the respective contract, and (b) contracts that were so challenged but fully settled against the
contractor. Nonperformance shall not include contracts where Employers decision was overruled by the dispute resolution mechanism. Nonperformance
must be based on all information on fully settled disputes or litigation, i.e. dispute or litigation that has been resolved in accordance with the dispute
resolution mechanism under the respective contract and where all appeal instances available to the Bidder have been exhausted.

2 This requirement also applies to contracts executed by the Bidder as JV member.
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Eligibility and Qualification Criteria Compliance Requirements Documentation
. . . Joint Venture (existing or intended) ..
No. Subject Requirement Single NI e Each NI (T Submission
Entity Combined Member Member Requirements
below and assuming
that all pending
litigation will be
resolved against the
Bidder
24 Litigation No consistent history Must meet N/A Must meet N/A Form CON -2
History of court/arbitral requirement requirement
award decisions
against the
Bidder3since 1%
January2013
2.5 Declaration: Decll(are atr;y ctivti}11 "
Environmental, work contracts 4 Must make Each must
Social. Health have been suspended the make the
ocial, Health, or terminated and/or . )
and Safety performance SQity declaration. declaration.
(ESHS) past called by an employer :;/ehere there ;Y:ere there
performance for reasons related to ~ -
M8 on-comBilince Specialized Specialized
of any environmental, Sub- Sub- Form CON-3 ESHS
o . contractor’/s, N/A contractor/s, N/A .
or social (including the the Performance Declaration
sexual exploitation A o L
and abuse (SEA) and Specialized Specialized
gender-based Sub- Sub-
violence (GBV)), or contractor/s contractor/s
health or safet ’ must also must also
. Y make the make the
requirements or . .
safeguard in the past declaration. declaration.

five iears (05).

3The Bidder shall provide accurate information on the Letter of Bid about any litigation or arbitration resulting from contracts completed or ongoing under

its execution over the last five years. A consistent history of court/arbitral awards against the Bidder or any member of a joint venture may result in
disqualifying the Bidder.
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Eligibility and Qualification Criteria

Compliance Requirements

Documentation

No.

Subject

Requirement

Single
Entity

Joint Venture (existing or intended)

All members
Combined

Each
Member

At least one
Member

Submission

Requirements

3.1

Financial
Capabilities

(1) The Bidder shall
demonstrate that it has
access to, or has
available, liquid assets,
unencumbered real
assets, lines of credit,
and other financial
means (independent of
any contractual
advance payment)
sufficient to meet the
construction cash flow
requirements of Eq.
PKR 221 million for
the subject contract(s)
net of the Bidder’s
other commitments

Must meet
requirement

Must meet
Requirement

N/A

N/A

Form FIN — 3.1, with
attachments

(i) The Bidders shall
also demonstrate, to
the satisfaction of the
Employer, that it has
adequate sources of
finance to meet the
cash flow
requirements on
works currently in
progress and for
future contract
commitments.

Must meet
requirement

Must meet
requirement

N/A

N/A

(iii) The audited
balance sheets or, if
not required by the
laws of the Bidder’s
country, other
financial statements

Must meet
requirement

N/A

Must meet
requirement

N/A
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Joint Venture (existing or intended)

No.

Subject

Requirement

Single
Entity

All members
Combined

Each
Member

At least one
Member

Submission

Requirements

acceptable to the
Employer, for the last
three (03) years shall
be submitted and
must demonstrate the
current soundness of
the Bidder’s financial
position and indicate
its prospective long-
term profitability.

32

4.1 (a)

Average Annual
Construction
Turnover

General
Construction
Experience

Minimum average
annual construction
turnover of Eq. PKR
737 million,
calculated as total
certified payments
received for contracts
in progress and/or
completed within the
last three (03) years,
divided by three (03)

Experience under
construction contracts
in the role of prime
contractor, JV
member,
subcontractor, or
management
contractor for at least
the last ten (10) years,
starting 1% January
2013.

Must meet
requirement

Must meet
requirement

Must meet
requirement

N/A

N/A

Must meet
requirement

Must meet
50% of the
requirement

N/A

Form FIN — 3.2

iears.

Form EXP - 4.1
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Eligibility and Qualification Criteria Compliance Requirements Documentation
. . . Joint Venture (existing or intended) ..
No. Subject Requirement Single NI e Each NIl e Submission
Entity Combined Member Member Requirements
4.2 Specific A minimum number Must meet Must meet N/A N/A Form EXP 4.2
Construction & of two (02) similar requirement | requirement®
Contract contracts, each with a
Management value of at least Eq.
Experience PKR 737 million that
have been
satisfactorily and
substantially*

completed as a prime
contractor, joint
venture member>,
management
contractor or sub-
contractor between 1%
January 2013 and bid
submission deadline.

The similarity shall
be based on the
physical size,
complexity,
methods/technology
and/or other
characteristics
described in Section
VII, Works’
Requirements.

4 Substantial completion shall be based on 70% or more works completed under the contract.
3 For contracts under which the Bidder participated as a joint venture member or sub-contractor, only the Bidder’s share, by value, shall be considered to meet
this requirement.
® In the case of JV, the value of contracts completed by its members shall not be aggregated to determine whether the requirement of the minimum value of a
single contract has been met. Instead, each contract performed by each member shall satisfy the minimum value of a single contract as required for single
entity. In determining whether the JV meets the requirement of total number of contracts, only the number of contracts completed by all members each of
value equal or more than the minimum value required shall be aggregated.
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4.

Key Personnel

The Bidder must demonstrate that it will have a suitably qualified (and in adequate
numbers) minimum Key Personnel, as described in the table below, that are required

to perform the Contract.

The Bidder shall provide details of the Key Personnel and such other Key Personnel
that the Bidder considers appropriate, together with their academic qualifications and
work experience. The Bidder shall complete the relevant Forms in Section IV, Bidding

Forms.

The Contractor shall require the Employer’s consent to substitute or replace the Key
Personnel (reference the Particular Conditions of Contract 9.1).

Minimum
Relevant Academic e T
No. PERSONNEL . . Relevant | Nos. Required
Qualifications
Work

Experience
1 | Project Engineer B.Sc. Civil Engineering 10 01
2 | Site Engineer B.Sc. Civil Engineering 5 04
3 | Sub Engineers DAE in Civil 5 04
4 | Sub Engineers DAE in Electrical 5 01
5 | Quantity Surveyor DAE in Civil 5 01
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Minimum years of

Item oo C e . Relevant academic
Position/specialization . . relevant work
No. qualifications .
experience
Suitable experts in the following specializations
Health, Safety and Gradua}te (1.6 years Five (05) years’
. education) in Y
1 Environment (HSE) Expert Environmental experience in similar
Engincer/Sciences work related to HSE.
Gradute (16 years | (88 LS
2 Social Safeguards Specialist | education) in P .
Sociolo work related to social
&Y safeguards
Graduate (16 years prve (.05) years
o education) in experience in similar
3 Gender Specialist . work related to
Sociology/Gender .
Sciences gender action plan

implementation
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5. Equipment

The Bidder must demonstrate that it will have access to the key Contractor’s equipment listed

hereafter:
No. Equipment Minimum Number
required
1 Excavator 01 No
2 | Concrete mixing machine capacity one bag 06 No
3 Concrete mixing machine capacity half bag 06 No
4 | Scaffoldings and shattering 20,000 Sft
5 Water Bowsers 06 No
6 | Total Station Machine 02 No
7 | Level Machine 02 No
8 | Concrete Vibrators 04 No

The Bidder shall provide further details of proposed items of equipment using the relevant

Form in Section IV.
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Section IV - Bidding Forms

Table of Forms

Letter Of Bid....couueiiinniniennniisinieecineinnncsnenssencssensnesssessssssssessssssssessssssssssssassssessssssssssssasssses 52
SCREAUIES....cccccvnrriiniinnriniisnniecsssnriesssssssesssssssssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssans 55
L. Bill Of QUANTITIES . ..cccuviiiiiiiiiciiie ettt ettt e et e e eab e e etaeeereeesaaeeesaseeeenseeennns 55
2. Schedule of Payment CUITENCIES .......veecvieeriieeieiieeeiieeeiieeeieeeesteeesssaeesaeeeenaeeessseeesnseeensseaens 56
3. Schedule of Adjustment Data ............coovieiiiiiiiiiiieieeeee sttt 57
FOrm of Bid S@CUIILY ..ueeerieiirniiiiissniicsissnnricssssnniccsssnsnscsssssesssssssssssssssssssssssssssesssssssssssssassssssss 58
Form of Bid Security - Bank GUArantee .............cccueeeuieriiiiiiieiieeiieeieeieeeie et 58
TeChniCal Proposal......cceeiiciicnniicnissnnicssssnniessssssecssssssssssssssssessssssssssssssssssssssssssssssssssssssass 62
Technical Proposal FOTMS. .......c.cooiiiiiiiiiiieeie ettt et ettt et eeiaeeseesnneeseens 62
e 11102012 o | S USPPR 67
S1t@ OTZANIZATION ....eeviiieiiieeiiieiie ettt e s et et e e bt e st e eebeesaee e bt eseeeateesseesnseensaesnseenseessseenseensseenns 68
I\ (1 1 Ta T B 721 15301 1S L O S RUPRR 69
MOoDbilization SChEAULE ........ccciiiiiiiiiieie et et 70
Construction SCREAUIE .....c.uieiiiiiiiiice e esaeeeenee 71
ESHS Management Strategies and Implementation Plans ...........c..ccccoeeeiiiiniiiiniiiiiicce, 72
Code of Conduct: Environmental, Social, Health and Safety (ESHS) ........ccccoveviiiiiininnnenn, 73
(@ 11 T3 £ SRR 74
Bidder’s QUALIfICATION ......cceeeeerreeeeerrrccssanrereecccssssssnnssseeeccssssssssasssssecssssssssnsasssssesssssssssansassssses 75
Form ELI -1.1: Bidder Information FOrm............ccccooeiiiieiiiiiiiieeeeeeee e 76
Form ELI -1.2: Information Form for JV Bidders............ccceviiiiiiiiiiiiiiieeceeeeeeeee e, 77
Form CON - 2: Historical Contract Non-Performance, Pending Litigation and Litigation

5 L 0] o OO PRSPPSO 78
Form CON — 3: Environmental, Social, Health, and Safety............cccccceevviiiniiinciiiieeie, 80
Form FIN — 3.1: Financial Situation and Performance.............ccccceevueiviiniiienieniiieieeieeeeee, 82
Form FIN - 3.2: Average Annual Construction TUIMOVET ..........ccccveerviieeriieeniieeeieeeeiee e 85
Form EXP - 4.1: General Construction EXperience. ..........cccoecueevvieriiiniienieenieeieeiee e 86

Form EXP - 4.2: Specific Construction and Contract Management Experience..................... 87
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Letter of Bid

INSTRUCTIONS TO BIDDERS: DELETE THIS BOX ONCE YOU HAVE COMPLETED THE
DOCUMENT

The Bidder must prepare this Letter of Bid on stationery with its letterhead clearly showing the
Bidder’s complete name and business address.

Note: All italicized text is to help Bidders in preparing this form.

Date of this Bid submission: [insert date (as day, month and year) of Bid submission]
RFB No.: [insert number of RFB process]|
Alternative No.:[insert identification No. if this is a Bid for an alternative]

To:

(a)

(b)

(©)

(d)

(e)

®

(2

linsert complete name of Employer]

No reservations: We have examined and have no reservations to the bidding document,
including Addenda issued in accordance with ITB §;

Eligibility: We meet the eligibility requirements and have no conflict of interest in
accordance with ITB 4;

Bid-Securing Declaration: We have not been suspended nor declared ineligible by the
Employer based on execution of a Bid-Securing Declaration or Proposal-Securing
Declaration in the Employer’s Country in accordance with ITB 4.7;

Conformity: We offer to execute in conformity with the bidding document the following
Works: [insert a brief description of the Works]

Bid Price: The total price of our Bid, excluding any discounts offered in item (f) below
is:

Total price is: PKR [insert the total price of the Bid in words

and figures]:;

Discounts: The discounts offered and the methodology for their application are:

(1) The discounts offered are: [Specify in detail each discount offered.]

(i) The exact method of calculations to determine the net price after application of
discounts is shown below: [Specify in detail the method that shall be used to apply
the discounts];

Bid Validity Period: Our Bid shall be valid for a period specified in BDS ITB 18.1 of
days from the date fixed for the Bid submission deadline in accordance with the bidding
document, and it shall remain binding upon us and may be accepted at any time before the
expiration of that period;
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(h)

(1)

W)

(k)

)

Performance Security: If our Bid is accepted, we commit to obtain a performance
security in accordance with the Bidding Document;

One Bid Per Bidder: We are not submitting any other Bid(s) as an individual Bidder or
as a subcontractor, and we are not participating in any other Bid(s) as a Joint Venture
member, and meet the requirements of ITB 4.3, other than alternative Bids submitted in
accordance with ITB 13;

Suspension and Debarment: We, along with any of our subcontractors, suppliers,
consultants, manufacturers, or service providers for any part of the contract, are not subject
to, and not controlled by any entity or individual that is subject to, a temporary suspension
or a debarment imposed by the World Bank Group or a debarment imposed by the World
Bank Group in accordance with the Agreement for Mutual Enforcement of Debarment
Decisions between the World Bank and other development banks. Further, we are not
ineligible under the Employer’s Country laws or official regulations or pursuant to a
decision of the United Nations Security Council;

State-owned enterprise or institution: [select the appropriate option and delete the
other] [We are not a state-owned enterprise or institution| / [We are a state-owned
enterprise or institution but meet the requirements of ITB 4.6];

Commissions, gratuities and fees: We have paid, or will pay the following commissions,
gratuities, or fees with respect to the Bidding process or execution of the Contract: [insert
complete name of each Recipient, its full address, the reason for which each commission
or gratuity was paid and the amount and currency of each such commission or gratuity|

Name of Recipient Address Reason Amount

(If none has been paid or is to be paid, indicate “none.”)

(m) Binding Contract: We understand that this Bid, together with your written acceptance

(n)

(0)

(p)

thereof included in your Letter of Acceptance, shall constitute a binding contract
between us, until a formal contract is prepared and executed;

Not Bound to Accept: We understand that you are not bound to accept the lowest
evaluated cost Bid, the Most Advantageous Bid or any other Bid that you may receive;
and

Fraud and Corruption: We hereby certify that we have taken steps to ensure that no
person acting for us or on our behalf engages in any type of Fraud and Corruption; and

Adjudicator: We accept the appointment of [insert name proposed in Bid Data Sheet] as
the Adjudicator.
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[or]
We do not accept the appointment of [insert name proposed in Bid Data Sheet] as the

Adjudicator, and propose instead that [insert name] be appointed as Adjudicator, whose daily
fees and biographical data are attached.

Name of the Bidder: *[insert complete name of person signing the Bid]

Name of the person duly authorized to sign the Bid on behalf of the Bidder:**[insert
complete name of person duly authorized to sign the Bid)]

Title of the person signing the Bid: [insert complete title of the person signing the Bid)]

Signature of the person named above: [insert signature of person whose name and capacity
are shown above]

Date signed [insert date of signing] day of [insert month), [insert year]

*: In the case of the Bid submitted by joint venture specify the name of the Joint Venture as Bidder
**: Person signing the Bid shall have the power of attorney given by the Bidder to be attached with the
Bid



Section V - Eligible Countries

55

Schedules
1. Bill of Quantities

[Available at Part-11]



Section V - Eligible Countries

56

2. Schedule of Payment Currencies

NOT APPLICABLE
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3. Schedule of Adjustment Data
Element o g Bidder’s Amount Bldde.r X l?roposed
Number Element Description [PKR] Weighting for
Coefficients™
1. Non-adjustable a: (0.2)
1i. Cement (OPC) b: ()
1il. Steel (M.S. bars [deformed, 40/60 grade] c: )
1v. High Speed Diesel d: ( )
V. Labour (Un-skilled/skilled) e ()
Vi. HDPE/PVC Pipe f: ()
vii RCC Pipe g )
viil Bricks h: ()
X Crush ()
Total | 1.00

* The Bidder shall enter a value within the range such that the total weighting shall be equal

to 1.00.

The base and current rates of each cost element shall be taken from the notification(s) by
Finance Department of Government of the Punjab for Price Variation Adjustment for the
district prescribed in the list, nearest to the location of the Works.

Note:

1.  Cement (OPC) [Bags] shall represent all kinds of Cement.

2. Steel (M.S. bars deformed, 40/60 grade) shall represent all kinds of steel reinforcing bars

and structural steel and all kind of MS angle/sheet and sections.

PN W

High Speed Diesel [Litre] shall represent all kinds of fuels and lubricants.
Labour (Un-skilled/skilled) shall represent all kinds of labour.
HDPE/PVC pipe shall represent all kind of pressure (PN)/class and size of pipes
RCC pipes shall represent all kinds/class and size of pipes
Bricks shall represent all kind of bricks, bricks ballast and bricks tiles
Crush shall represent all size and grade of crush
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Form of Bid Security

Form of Bid Security - Bank Guarantee

[Guarantor letterhead or SWIF'T identifier code]

Beneficiary:

[Insert name and address of the Employer]

Request for Bids No: /[Insert reference number for the Request for Bids]

Date: [Insert date of issue]

BID GUARANTEE No.:/Insert guarantee reference number]

Guarantor: [Insert name and address of place of issue, unless indicated in the letterhead]

We have been informed that [insert name of the Bidder, which in the case of a joint venture
shall be the name of the joint venture (whether legally constituted or prospective) or the names
of all members thereof] (hereinafter called "the Applicant") has submitted or will submit to the
Beneficiary its Bid (hereinafter called "the Bid") for the execution of /[insert description of
contract] under Request for Bids No. [insert number] (“the RFB”).

Furthermore, we understand that, according to the Beneficiary’s conditions, Bids must be
supported by a Bid guarantee.

At the request of the Applicant, we, as Guarantor, hereby irrevocably undertake to pay the
Beneficiary any sum or sums not exceeding in total an amount of [insert amount in letters]
(insert amount in numbers) upon receipt by us of the Beneficiary’s complying supported by
the Beneficiary’s statement, whether in the demand itself or a separate signed document
accompanying or identifying the demand, stating either that the Applicant:

(a) has withdrawn its Bid during the period of Bid validity specified by the Applicant
in the Letter of Bid (“the Bid Validity Period”), or any extension thereto provided
by the Applicant; or

(b) having been notified of the acceptance of its Bid by the Beneficiary during the period of
Bid validity, (i) fails to execute the contract agreement or (ii) fails to furnish the
performance security and, if required, the Environmental, Social, Health and Safety
(ESHS) Performance Security, in accordance with the Instructions to Bidders (“ITB”) of
the Beneficiary’s bidding document.
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This guarantee will expire: (a) if the Applicant is the successful Bidder, upon our receipt of
copies of the contract agreement signed by the Applicant and the performance security and, if
required, the Environmental, Social, Health and Safety (ESHS) Performance Security, issued
to the Beneficiary in relation to such contract agreement; and (b) if the Applicant is not the
successful Bidder, upon the earlier of (i) our receipt of a copy of the Beneficiary’s notification
to the Applicant of the results of the Bidding process; or (ii) twenty-eight days after the end of
the Bid Validity Period.

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

This guarantee is subject to the Uniform Rules for Demand Guarantees (URDG) 2010
Revision, ICC Publication No. 758.

[signature(s)]

Note: Allitalicized text is for use in preparing this form and shall be deleted from the final
product.



Section V - Eligible Countries 60

Form of Call Deposit Receipt (CDR) Undertaking
[Guarantor letterhead or SWIFT identifier code]
Beneficiary:
[Insert name and address of the Employer/
Request for Bids No: /[Insert reference number for the Request for Bids]
Date: [Insert date of issue]
CDR No.:/Insert guarantee reference number]
Guarantor: [Insert name and address of place of issue, unless indicated in the letterhead]

We have been informed that [insert name of the Bidder, which in the case of a joint venture
shall be the name of the joint venture (whether legally constituted or prospective) or the names
of all members thereof] (hereinafter called "the Applicant") has submitted or will submit to the
Beneficiary its Bid (hereinafter called "the Bid") for the execution of [insert description of
contract] under Request for Bids No. [insert number] (‘“the RFB”).

Furthermore, we understand that, according to the Beneficiary’s conditions, Bids must be
supported by a CDR.

At the request of the Applicant, we, as Guarantor, hereby irrevocably undertake to pay the
Beneficiary any sum or sums not exceeding in total an amount of [insert amount in letters]
(insert amount in numbers) upon receipt by us of the Beneficiary’s complying supported by
the Beneficiary’s statement, whether in the demand itself or a separate signed document
accompanying or identifying the demand, stating either that the Applicant:

(a) has withdrawn its Bid during the period of Bid validity specified by the Applicant
in the Letter of Bid (“the Bid Validity Period”), or any extension thereto provided
by the Applicant; or

(b) having been notified of the acceptance of its Bid by the Beneficiary during the period of
Bid validity, (i) fails to execute the contract agreement or (ii) fails to furnish the
performance security and, if required, the Environmental, Social, Health and Safety
(ESHS) Performance Security, in accordance with the Instructions to Bidders (“ITB”’) of
the Beneficiary’s bidding document.

This guarantee will expire: (a) if the Applicant is the successful Bidder, upon our receipt of
copies of the contract agreement signed by the Applicant and the performance security and, if
required, the Environmental, Social, Health and Safety (ESHS) Performance Security, issued
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to the Beneficiary in relation to such contract agreement; and (b) if the Applicant is not the
successful Bidder, upon the earlier of (i) our receipt of a copy of the Beneficiary’s notification
to the Applicant of the results of the Bidding process; or (ii) twenty-eight days after the end of
the Bid Validity Period.

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

[signature(s)]

Note: Allitalicized text is for use in preparing this form and shall be deleted from the final
product.
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Technical Proposal

Technical Proposal Forms

Key Personnel Schedule

Equipment

Site Organization

Method Statement

Mobilization Schedule

Construction Schedule

ESHS Management Strategies and Implementation Plans
Code of Conduct (ESHYS)

Others
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FOrRM PER -1

Key Personnel
Schedule

Bidders should provide the names and details of the suitably qualified Key Personnel to perform
the Contract. The data on their experience should be supplied using the Form PER-2 below for
each candidate.

Key Personnel

1. Title of position:
Name of candidate:
Duration of [insert the whole period (start and end dates) for which this position will be
appointment: engaged)
Time commitment: | [insert the number of days/week/months/ that has been scheduled for this
for this position: position]
Expected time [insert the expected time schedule for this position (e.g. attach high level Gantt
schedule for this chart]
position:
2. Title of position: /[Environmental Specialist]
Name of candidate:
Duration of [insert the whole period (start and end dates) for which this position will be
appointment: engaged)
Time commitment: | [insert the number of days/week/months/ that has been scheduled for this
for this position: position]
Expected time [insert the expected time schedule for this position (e.g. attach high level Gantt
schedule for this chart]
position:
3. Title of position: /[Health and Safety Specialist]
Name of candidate:
Duration of [insert the whole period (start and end dates) for which this position will be
appointment: engaged)
Time commitment: | [insert the number of days/week/months/ that has been scheduled for this
for this position: position]
Expected time [insert the expected time schedule for this position (e.g. attach high level Gantt
schedule for this chart]
position:
4. Title of position: /Social Specialist]
Name of candidate:
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Duration of
appointment:

[insert the whole period (start and end dates) for which this position will be
engaged)|

Time commitment:
for this position:

[insert the number of days/week/months/ that has been scheduled for this
position]

Expected time [insert the expected time schedule for this position (e.g. attach high level Gantt
schedule for this chart]
position:

5. Title of position: /[insert title]

Name of candidate

Duration of
appointment:

[insert the whole period (start and end dates) for which this position will be
engaged)

Time commitment:
for this position:

[insert the number of days/week/months/ that has been scheduled for this
position]

Expected time
schedule for this
position:

[insert the expected time schedule for this position (e.g. attach high level Gantt
chart]
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Form PER-2:
Resume and Declaration

Key Personnel

Name of Bidder

Position [#1]: [title of position from Form PER-1]

Personnel Name: Date of birth:
information
Address: E-mail:
Professional qualifications:
Academic qualifications:
Language proficiency:/language and levels of speaking, reading and writing skills]
details
Address of employer:
Telephone: Contact (manager / personnel officer):
Fax:
Job title: Years with present employer:

Summarize professional experience in reverse chronological order. Indicate particular technical and managerial
experience relevant to the project.

Duration of

details]

Project Role . Relevant experience
involvement
[main [role and responsibilities
project [time in role] [describe the experience relevant to this position]

on the project]
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Declaration

I, the undersigned Key Personnel, certify that to the best of my knowledge and belief, the
information contained in this Form PER-2 correctly describes myself, my qualifications and

my experience.

I confirm that [ am available as certified in the following table and throughout the expected
time schedule for this position as provided in the Bid:

Commitment

Details

Commitment to duration of contract:

[insert period (start and end dates) for which this Key Personnel is
available to work on this contract]

Time commitment:

[insert the number of days/week/months/ that this Key Personnel
will be engaged]

I understand that any misrepresentation or omission in this Form may:

(a) be taken into consideration during Bid evaluation;

(b) my disqualification from participating in the Bid;

(c) my dismissal from the contract.

Name of Key Personnel: [insert name)

Signature:

Date: (day month year):

Countersignature of authorized representative of the Bidder:

Signature:

Date: (day month year):
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Equipment

The Bidder shall provide adequate information to demonstrate clearly that it has the capability
to meet the requirements for the key equipment listed in Section 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.

Type of Equipment*
Equipment |Name of manufacturer, Model and power rating
Information

Capacity* Year of manufacture®
Current Current location
Status

Details of current commitments
Source Indicate source of the equipment

O Owned O Rented O Leased O Specially manufactured

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

Owner Name of owner
Address of owner
Telephone Contact name and title
Fax Telex
Agreements | Details of rental / lease / manufacture agreements specific to the project
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Site Organization

[insert Site Organization information]
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Method Statement

[insert Method Statement]
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Mobilization Schedule

[insert Mobilization Schedule]
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Construction Schedule

[insert Construction Schedule]
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ESHS Management Strategies and Implementation Plans

(ESHS-MSIP)

The Bidder shall submit comprehensive and concise Environmental, Social, Health
and Safety Management Strategies and Implementation Plans (ESHS-MSIP) as
required by ITB 11.1 (i) of the Bid Data Sheet. These strategies and plans shall
describe in detail the actions, materials, equipment, management processes etc. that
will be implemented by the Contractor, and its subcontractors.

In developing these strategies and plans, the Bidder shall have regard to the ESHS
provisions of the contract including those as may be more fully described in the
Works Requirements in Section VII.
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Code of Conduct: Environmental, Social, Health and Safety
(ESHS)

The Bidder shall submit the Code of Conduct that will apply to the Contractor’s
employees and subcontractors as required by ITB 11.1 (i) of the Bid Data Sheet.
The Code of Conduct shall ensure compliance with the ESHS provisions of the
contract, including those as may be more fully described in the Works Requirements
in Section VII.

In addition, the Bidder shall submit an outline of how this Code of Conduct will be
implemented. This will include: how it will be introduced into conditions of
employment/engagement, what training will be provided, how it will be monitored
and how the Contractor proposes to deal with any breaches.
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Others
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Bidder’s Qualification

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

The information provided in the Forms shall be substantiated with valid documentary
evidences otherwise the requirement will not be considered as complied.
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Form ELI -1.1: Bidder Information Form
Date:
RFB No. and title:
Page of pages

Bidder's name

In case of Joint Venture (JV), name of each member:

Bidder's actual or intended country of registration:

[indicate country of Constitution]

Bidder's actual or intended year of incorporation:

Bidder's legal address [in country of registration]:

Bidder's authorized representative information
Name:

Address:

Telephone/Fax numbers:

E-mail address:

1. Attached are copies of original documents of

O Articles of Incorporation (or equivalent documents of constitution or association), and/or

documents of registration of the legal entity named above, in accordance with ITB 4.4.

O In case of JV, letter of intent to form JV or JV agreement, in accordance with ITB 4.1.

[0 In case of state-owned enterprise or institution, in accordance with ITB 4.6 documents

establishing:
e [Legal and financial autonomy

e Operation under commercial law

e Establishing that the Bidder is not under the supervision of the Employer

2. Included are the organizational chart, a list of Board of Directors, and the beneficial

ownership./If required under BDS ITB 45.1, the successful Bidder shall provide additional
information on beneficial ownership, using the Beneficial Ownership Disclosure Form.]
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Form ELI -1.2: Information Form for JV Bidders
(tobe completed for each member of Joint Venture)
Date:
RFB No. and title:
Page of pages

Bidder’s Joint Venture name:

JV member’s name:

JV member’s country of registration:

JV member’s year of constitution:

JV member’s legal address in country of constitution:

JV member’s authorized representative information

Name:

Address:

Telephone/Fax numbers:

E-mail address:

1. Attached are copies of original documents of

[ Articles of Incorporation (or equivalent documents of constitution or association), and/or
registration documents of the legal entity named above, in accordance with ITB 4.4.

[0 In case of a state-owned enterprise or institution, documents establishing legal and financial
autonomy, operation in accordance with commercial law, and is not under the supervision of the

Employer, in accordance with ITB 4.6.

2. Included are the organizational chart, a list of Board of Directors, and the beneficial ownership. /If
required under BDS ITB 45.1, the successful Bidder shall provide additional information on
beneficial ownership for each JV member using the Beneficial Ownership Disclosure Form.]
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Form CON - 2: Historical Contract Non-Performance, Pending
Litigation and Litigation History

Bidder’s Name:
Date:
Joint Venture Member’s Name
RFB No. and title:
Page of pages

Non-Performed Contracts in accordance with Section III, Evaluation and Qualification Criteria

O Contract non-performance did not occur since 1% January [insert year]specified in Section III,
Evaluation and Qualification Criteria, Sub-Factor 2.1.

O Contract(s) not performed since 1% January [insert year] specified in Section III, Evaluation and
Qualification Criteria, requirement 2.1

Year Non- Contract Identification Total Contract
performed Amount
portion of (Equivalent

contract PKR)

[insert  |[insert amount | Contract Identification: [indicate complete contract  |[insert amount]
vear] and percentage] | name/ number, and any other identification]

Name of Employer: [insert full name]
Address of Employer: [insert street/city/country]

Reason(s) for nonperformance: [indicate main
reason(s)]

Pending Litigation, in accordance with Section III, Evaluation and Qualification Criteria

[0 No pending litigation in accordance with Section III, Evaluation and Qualification Criteria, Sub-
Factor 2.3.

[0 Pending litigation in accordance with Section III, Evaluation and Qualification Criteria, Sub-
Factor 2.3 as indicated below.




Section V - Eligible Countries

79

Year of Amount in
dispute dispute
(currency)

Contract Identification

Total
Contract
Amount

(Equivalent

PKR)

Contract Identification:
Name of Employer:

Address of Employer:
Matter in dispute:

Party who initiated the dispute:

Status of dispute:

Contract Identification:

Name of Employer:

Address of Employer:

Matter in dispute:

Party who initiated the dispute:

Status of dispute:

Litigation History in accordance with Section III, Evaluation and Qualification Criteria

O No Litigation History in accordance with Section III, Evaluation and Qualification
Criteria, Sub-Factor 2.4.
O Litigation Historyin accordance with Section III, Evaluation and Qualification
Criteria, Sub-Factor 2.4 as indicated below.

Year of QOutcome as Contract Identification Total Contract

award percentage of Net Amount

Worth
(Equivalent
PKR)

[insert [insert Contract Identification: [indicate [insert
yvear] percentage] complete contract name, number, and | amount]

any other identification]

Name of Employer: [insert full name]
Address of Employer: [insert
street/city/country]

Matter in dispute: [indicate main
issues in dispute]

Party who initiated the dispute:
[indicate “Employer” or
“Contractor’”]

Reason(s) for Litigation and award
decision /[indicate main reason(s)]
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Form CON - 3: Environmental, Social, Health, and Safety

Performance Declaration

[The following table shall be filled in for the Bidder/ each member of a Joint Venture]

Bidder’s Name: [insert full name]

Date: [insert day, month, year]

Joint Venture Member’s Name: [insert full name]

RFB No. and title: [insert RF'B number and title]

Page [insert page number] of [insert total number] pages

Environmental, Social, Health, and Safety Performance Declaration
in accordance with Section III, Qualification Criteria, and Requirements

[0 No suspension or termination of contract: An employer has not suspended or terminated a
contract and/or called the performance security for a contract for reasons related to Environmental,
Social, Health, or Safety (ESHS) performance since the date specified in Section III, Qualification
Criteria, and Requirements, Sub-Factor 2.5.

[0 Declaration of suspension or termination of contract: The following contract(s) has/have been
suspended or terminated and/or Performance Security called by an employer(s) for reasons related
to Environmental, Social, Health, or Safety (ESHS) performance since the date specified in
Section III, Qualification Criteria, and Requirements, Sub-Factor 2.5. Details are described below:

Year Suspended or Contract Identification Total Contract
terminated Amount
portion of (Equivalent
contract PKR)

[insert  |[insert amount |Contract Identification: [indicate complete contract  |[insert amount]
vear]| and percentage] | name/ number, and any other identification]

Name of Employer: [insert full name]
Address of Employer: [insert street/city/country]

Reason(s) for suspension or termination: /indicate
main reason(s) e.g. for GBV/ SEA breaches]

[insert  |[insert amount | Contract Identification: [indicate complete contract  |[insert amount]
vear] and percentage] | name/ number, and any other identification]

Name of Employer: [insert full name]
Address of Employer: [insert street/city/country]

Reason(s) for suspension or termination: /indicate
main reason(s)]




Section V - Eligible Countries

81

[list all applicable contracts]

Performance Security called by an employer(s) for reasons related to ESHS performance

Name of Employer: [insert full name]
Address of Employer: [insert street/city/country]

Reason(s) for calling of performance security: [indicate main reason(s)
e.g. for GBV/SEA breaches]

'Year Contract Identification Total Contract
Amount
(Equivalent
PKR)
[insert | Contract Identification: /indicate complete contract name/ number, and |[insert amount]
vear] any other identification]
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Form FIN — 3.1: Financial Situation and Performance
Bidder’s Name:
Date:
Joint Venture Member’s Name
RFB No. and title:
Page of pages

1. Financial Data

Type of Financial Information
in

(PKR)

Historic information for previous three (03) years,
(Equivalent PKR, exchange rate)

Year 1 Year 2 Year 3

Statement of Financial Position

(Information from Balance Sheet)

Total Assets (TA)

Total Liabilities (TL)

Total Equity/Net Worth (NW)

Current Assets (CA)

Current Liabilities (CL)

Working Capital (WC)

Information from Income Statement

Total Revenue (TR)

Profits Before Taxes (PBT)

Cash Flow Information

Cash Flow from Operating
Activities
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2. Sources of Finance

Specify sources of finance to meet the cash flow requirements on works currently in
progress and for future contract commitments.

No. Source of finance Amount (Equivalent PKR)

3. Financial documents

The Bidder and its parties shall provide copies of financial statements for three (03) years pursuant
Section III, Evaluation and Qualifications Criteria, Sub-factor 3.2. The financial statements shall:

(a) reflect the financial situation of the Bidder or in case of JV member, and not an
affiliated entity (such as parent company or group member).

(b) be independently audited or certified in accordance with local legislation.
(c) be complete, including all notes to the financial statements.
(d) correspond to accounting periods already completed and audited.

O Attached are copies of financial statements'? for the three (03) years required above; and
complying with the requirements

12 If the most recent set of financial statements is for a period earlier than 12 months from the date of bid, the

reason for this should be justified.
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Current Contract Commitments / Works in Progress

Bidders and each member 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

Value of

Employer’s Outstanding Estimated | | lﬁ/\;«;gﬂge (l\)l;r;t:l:st
No. | Name of Contract Contact Address, Tel, Work Completion Six I%’I(mths
Current PKR Date
o [ Equivalent] [Eq. PKR/month)]

(621 I~ B OSIN B \V)
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Form FIN - 3.2: Average Annual Construction Turnover
Bidder’s Name:
Date:
Joint Venture Member’s Name
RFB No. and title:
Page of pages
Annual turnover data (construction only)
Year Amount Exchange rate PKR equivalent
Currency
[indicate [insert amount and indicate
year]| currency]
Average
Annual
Construction
Turnover *

*  See Section III, Evaluation and Qualification Criteria, Sub-Factor 3.2.
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Form EXP - 4.1: General Construction Experience

Bidder’s Name:
Date:
Joint Venture Member’s Name
RFB No. and title:
Page of pages

Starting

Year

Ending
Year

Contract Identification Role of
Bidder

Contract name:

Brief Description of the Works performed by the
Bidder:

Amount of contract:
Name of Employer:
Address:

Contract name:

Brief Description of the Works performed by the

Bidder:

Amount of contract:

Name of Employer:
Address:

Contract name:
Brief Description of the Works performed by the
Bidder:

Amount of contract:
Name of Employer:

Address:
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Form EXP - 4.2: Specific Construction and Contract
Management Experience

Bidder’s Name:

Date:

Joint Venture Member’s Name
RFB No. and title:

Page of pages
Information
Similar Contract No.
Contract Identification
Award date
Completion date
Role in Contract Prime Member in IV Management Sub-
Contractor | contractor
Contractor [J O
O O

Total Contract Amount Eq. PKR*

If member in a JV or subcontractor,
specify participation in total Contract
amount

Employer's Name:

Address:

Telephone/fax number

E-mail:
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Form EXP - 4.2 (cont.)
Specific Construction and Contract Management Experience
(cont.)

Similar Contract No. Information

Description of the similarity in
accordance with Sub-Factor 4.20f
Section I11I:

1. Amount

2. Physical size of required works
items

3. Complexity

4. Methods/Technology

5. Construction rate for key
activities

6. Other Characteristics
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Section V - Eligible Countries

Eligibility for the Provision of Goods, Works and Services in
Bank-Financed Procurement

In reference to ITB 4.8, and 5.1, for the information of the Bidders, at the present time firms,
goods and services from the following countries are excluded from this Bidding process:

Under ITB 4.8(a) and 5.1: Israel
Under ITB 4.8(b) and 5.1: Israel
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Section VI - Fraud and Corruption
(Section VI shall not be modified)

1. Purpose

1.1 The Bank’s Anti-Corruption Guidelines and this annex apply with respect to procurement
under Bank Investment Project Financing operations.

2. Requirements

2.1 The Bank requires that Borrowers (including beneficiaries of Bank financing); bidders
(applicants/proposers), consultants, contractors and suppliers; any sub-contractors, sub-
consultants, service providers or suppliers; any agents (whether declared or not); and any
of their personnel, observe the highest standard of ethics during the procurement process,
selection and contract execution of Bank-financed contracts, and refrain from Fraud and
Corruption.

2.2 To this end, the Bank:
a. Defines, for the purposes of this provision, the terms set forth below as follows:

1. “corrupt practice” is the offering, giving, receiving, or soliciting, directly
or indirectly, of anything of value to influence improperly the actions of
another party;

1. “fraudulent practice™ is any act or omission, including misrepresentation,
that knowingly or recklessly misleads, or attempts to mislead, a party to
obtain financial or other benefit or to avoid an obligation;

iii. “collusive practice” is an arrangement between two or more parties
designed to achieve an improper purpose, including to influence
improperly the actions of another party;

1v. “coercive practice” is impairing or harming, or threatening to impair or
harm, directly or indirectly, any party or the property of the party to
influence improperly the actions of a party;

v. “obstructive practice” is:

(a) deliberately destroying, falsifying, altering, or concealing of
evidence material to the investigation or making false statements
to investigators in order to materially impede a Bank
investigation into allegations of a corrupt, fraudulent, coercive,
or collusive practice; and/or threatening, harassing, or
intimidating any party to prevent it from disclosing its
knowledge of matters relevant to the investigation or from
pursuing the investigation; or
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(b) acts intended to materially impede the exercise of the Bank’s
inspection and audit rights provided for under paragraph 2.2 e.
below.

b. Rejects a proposal for award if the Bank determines that the firm or individual
recommended for award, any of its personnel, or its agents, or its sub-consultants, sub-
contractors, service providers, suppliers and/ or their employees, has, directly or
indirectly, engaged in corrupt, fraudulent, collusive, coercive, or obstructive practices
in competing for the contract in question;

c. In addition to the legal remedies set out in the relevant Legal Agreement, may take
other appropriate actions, including declaring mis-procurement, if the Bank
determines at any time that representatives of the Borrower or of a recipient of any
part of the proceeds of the loan engaged in corrupt, fraudulent, collusive, coercive, or
obstructive practices during the procurement process, selection and/or execution of
the contract in question, without the Borrower having taken timely and appropriate
action satisfactory to the Bank to address such practices when they occur, including
by failing to inform the Bank in a timely manner at the time they knew of the practices;

d. Pursuant to the Bank’s Anti- Corruption Guidelines and in accordance with the Bank’s
prevailing sanctions policies and procedures, may sanction a firm or individual, either
indefinitely or for a stated period of time, including by publicly declaring such firm or
individual ineligible (i) to be awarded or otherwise benefit from a Bank-financed
contract, financially or in any other manner;1 (ii) to be a nominated2 sub-contractor,
consultant, manufacturer or supplier, or service provider of an otherwise eligible firm
being awarded a Bank-financed contract; and (iii) to receive the proceeds of any loan
made by the Bank or otherwise to participate further in the preparation or
implementation of any Bank-financed project;

e. Requires that a clause be included in bidding/request for proposals documents and in
contracts financed by a Bank loan, requiring (i) bidders (applicants/proposers),
consultants, contractors, and suppliers, and their sub-contractors, sub-consultants,
service providers, suppliers, agents personnel, permit the Bank to inspect3 all
accounts, records and other documents relating to the procurement process, selection

! For the avoidance of doubt, a sanctioned party’s ineligibility to be awarded a contract shall include, without limitation, (i) applying for
pre-qualification, expressing interest in a consultancy, and bidding, either directly or as a nominated sub-contractor, nominated
consultant, nominated manufacturer or supplier, or nominated service provider, in respect of such contract, and (ii) entering into an
addendum or amendment introducing a material modification to any existing contract.

A nominated sub-contractor, nominated consultant, nominated manufacturer or supplier, or nominated service provider (different names
are used depending on the particular bidding document) is one which has been: (i) included by the bidder in its pre-qualification
application or bid because it brings specific and critical experience and know-how that allow the bidder to meet the qualification
requirements for the particular bid; or (ii) appointed by the Borrower.

Inspections in this context usually are investigative (i.e., forensic) in nature. They involve fact-finding activities undertaken by the Bank
or persons appointed by the Bank to address specific matters related to investigations/audits, such as evaluating the veracity of an
allegation of possible Fraud and Corruption, through the appropriate mechanisms. Such activity includes but is not limited to: accessing
and examining a firm's or individual's financial records and information, and making copies thereof as relevant; accessing and examining
any other documents, data and information (whether in hard copy or electronic format) deemed relevant for the investigation/audit, and
making copies thereof as relevant; interviewing staff and other relevant individuals; performing physical inspections and site visits; and
obtaining third party verification of information.
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and/or contract execution, and to have them audited by auditors appointed by the
Bank.
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PART 2 — Works’ Requirements
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Section VII-Works’ Requirements



PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT

10.

PART Il BILL OF QUANTITIES

PREAMBLES

The Bill of Quantities shall be read in conjunction with the Conditions of Contract,
Technical Provisions and Drawings.

In case of any variation or item not available in the priced bill of quantities, the
same will be analyzed as per prevalent market rate adopting standard procedure
for the purpose.

The rates entered against the various Items in the following Bill of Quantities
are those referred to in the Contract as the Contract Rates and shall cover the
execution, completion and maintenance in every respect as shown on and
described in the Contract, with or without such modifications, either by way of
additions or deductions or such alterations as may be ordered in writing during
the progress of the works and include but not by way of limitation all matters
and things particularly referred to in the Contract.

The guantities in the Bill of Quantities are estimated amounts and the Employer
does not expressly nor by implication agree that the actual amount of work to be
performed will correspond therewith. No payments will be made on account of
anticipated profits for work covered by the Contract which is not performed.
The rates shall be quoted in figures as well as in words and shall cover all costs of
every kind whatsoever, including but not limited to all office charges,
supervision, transport, materials, and labour, the provision, maintenance, use
and efficient repair of all plant equipment, and appliances of every kind the
construction and maintenance of all Temporary Works of every description and
the performance of all services that may be required for the proper execution
completion and maintenance of the Works in full and complete accordance with
the provisions of the Contract and the undertaking and discharge of all
obligations and responsibilities therein defined.

The Contractor shall be deemed to have fully considered all the conditions
obligations and requirements of Contract before entering the respective rates
against the various Items in the following Bill of Quantities.

Where a discrepancy exists between the unit rate and extended total amount
the unit rate shall be taken as correct and the total amount adjusted accordingly.
Similarly, where a discrepancy exists between the rates quoted in the figures and
the words the rates quoted in words shall be taken as correct and the total
amount adjusted accordingly.

A rate or price shall be entered against each item in the priced Bill of Quantities,
whether quantities are stated or not. The cost of items against which the
Contractor will have failed to enter a rate or price shall be deemed to be covered
by other rates and prices entered in the Bill of Quantities.

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 the Works.

All measurements shall be taken net except when otherwise specified and
shall be applicable to finished work only as completed notwithstanding any
trade custom to the contrary.



PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT

11.

12.

PART Il BILL OF QUANTITIES

Except as may otherwise be provided under the terms of the Contract of the
unit rates, prices, and lump sum amount entered in the Bill of Quantities, will be
the rates at which the Contractor with be paid and shall be deemed to have
included all costs of whatsoever nature for performing the works including but
not limited to income tax, super tax, profits, rentals of equipment, etc. and the
costs of accepting the general risks, liabilities and obligations set forth or
implied in the Contract.

The unit rate in the bill of quantities for any item of work shall apply to completed

work in all respects conforming to the Contract covering the total cost of

material, labour, plant, shuttering and equipment required for the execution of
that item of work, as well as covering the share of any from the other general
expenses to be incurred by the Contractor during the execution of the Works.

These general expenses shall include, but are not restricted to, the following,

unless otherwise stated in the Contract.

i.  Preparation and submission of bids including the Site inspection;

ii. Employment, mobilization and accommodation of the Contractor's
staff including official holidays, annual leaves, sick leaves,
compensation, bonuses insurance etc.;

iii. Mobilization and demobilization of construction plant and equipment,
transportation within the Site, operation, maintenance, repair,
depreciation and all related costs;

iv.  Costs related to the Contractor’s Site Camps, office for the Engineer
including the provisions of all utility facilities;

v. Costs shall also include providing, testing and commissioning of the
completeinstallation;

vi.  Costs of laboratory testing, survey work and all assistance to the Engineer
as required by the Contract;

vii.  Cost of bank / insurance guarantees / bonds;

viii.  Costs of all temporary works;

ix.  Costs of all work items for which there is no direct payment, and which
are considered in the Contract as subsidiary to other items in the bill of
quantities; Overheads and profit;

Xx.  All other expenses the Contractor may encounter in the proper execution
of theContract.



PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT
CLUSTER : SOUTH Il

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR,
MUZAFERGARH

BILL OF QUANTITIES

PACKAGE - ALP 01
ABSTRACT OF COST

Sr. No Description Amount (Rs.)

1 |WATER SUPPLY SYSTEM

2 |SEWERAGE SYSTEM

3 |SOLID WASTE ENCLOSURES

4 |ESMP COST

5 |EMPLOYER/ENGINEER'S FACILITIES

TOTAL COST (Rs.)

ADD 5% (PRA charges)

GRAND TOTAL




CLUSTER : SOUTH II

PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALLI) TEHSIL ALIPUR,

MUZAFERGARH
BILL OF QUANTITIES
SUMMARY

Sr. Description Amount
No. P (Rs)

1 WATER SUPPLY SYSTEM
1.1 Tubewell
1.2 Tubewell Chamber
1.3 Rising Main
14 Over Head Water Tank
1.5 Water Distribution Network
1.6 Boundary wall and Control Room
1.7 Eelectrical Work
1.8 Geotechnical Investigation

Total Rs.




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT
CLUSTER : SOUTH II

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH

BILL OF QUANTITIES
Bill No.1.1 Installation of Tubewell (1No. 1.00 Cusec & 1No 1.00 Cusec)

Sr. e . . . Amount
No Ref Description Unit Quantity | Unit Rate (Rs) (Rs)

1 23/5 |Direct Rotary/Reverse Rotary drilling of bore for
tubewells, in all types of soil except shingle, gravel
and rock:-

a) from ground level to 200 ft. (60 m) below
ground level:-

ii) 20" to 26" (500 to 650 mm) i/d (One trial bore

and one final bore) P Rft 800.00

b) exceeding 250 ft. (75 m) depth below ground
level:-

ii) 20" to 26" (500 to 650 mm) i/d (One trial bore

and one final bore) P Rit 800.00

2 23/7  |Providing strong substantially built box of deodar
wood 4'x2%2'x9"  (1200x750x225 mm), with
compartments, lock and locking arrangement, for
preserving samples of strata from bore hole.

Job 2.00

3 23/8 |Furnishing sample of water from borehole each| Per Set of

Two bottles
set of 2 bottles. 80.00

4 6/5-f |Cement concrete plain including placing,
compacting, finishing and curing complete
(including screening and washing of stone
aggregate):

(f) Ratio 1: 2: 4 100Cft 0.50

Housing Pipe

5 |23/13A-vii|Providing and installing Fiber glass Reinforced
Polypropelene (FRP) bail plug of specified wall
thickness having slot size of 0.9 mm to 1.10 mm
in Tubewell bore hole i/c the cost of male / female
coupling with Nylone Strip, studs complete in all
respect as approved and directed by the Engineer
Incharge.

vii) 12"dia (6.35mm thickness) Per Rft 300.00

Blind Pipe

6 |23/13A-vi[Providing and installing Fiber glass Reinforced
Polypropelene (FRP) bail plug of specified wall
thickness having slot size of 0.9 mm to 1.10 mm
in Tubewell bore hole i/c the cost of male / female
coupling with Nylone Strip, studs complete in all
respect as approved and directed by the Engineer
Incharge.

vi) 10"dia (6.35mm thickness) Per Rft 320.00

Strainer




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT
CLUSTER : SOUTH II

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH

BILL OF QUANTITIES
Bill No.1.1 Installation of Tubewell (1No. 1.00 Cusec & 1No 1.00 Cusec)

Sr. e . . . Amount
No Ref Description Unit Quantity | Unit Rate (Rs) (Rs)

7 23/13 [Providing and installing Fiberglass reinforced
Polypropelene (FRP) strainer of specifid wall
thickness having slot size of 0.9mm to1.00mm in
Tubewell bore hole i/c the cost of male/ female
coupling with Nylone Strip, studs complete in all
respect as approvedanddirectedbytheEngineer
Incharge.

vi) 10" inch dia (6.35 mm thickness) Per Rft 160.00

Bail Plug

8 | 23/13A [Providing and installing Fiber glass Reinforced
Polypropelene (FRP) bail plug of specified wall
thickness having slot size of 0.9 mm to 1.10 mm
in Tubewell bore hole i/c the cost of male / female
coupling with Nylone Strip, studs complete in all
respect as approved and directed by the Engineer

Incharge
vi) 10"dia (6.35mm thickness) Per Rft 20.00
Pea Gravel
9 23/19 [Shrouding with graded pea gravel 3/8" to 1/8" Per
around tubewell in borehole Cft 1,472.00

10 | 23/18i |Development and Testing (D&T) at 150 % of the
rated capacity of tubewell for a minimum period
of 48 hours. D&T will include pumping, disposal
and backwashing as approved by the Engineer.

Per
hour 96.00
11 | 23/16 a |Providing and installing PVC gravel makeup pipe
3" dia class 'B' in tube well bore hole for gravel
feeding including sockets, solvents and jointing
etc complete in all respect. Per
Rft 80.00
12 | 23/44 [Providing & mixing bentonite clay / powder have
swelling factor of 1200% for lining /seal and plug
earthen bore holes / ponds in the specified ratio
conforming to 1S:6186 for stabilization of soil as
specified by the designer etc complete in all Per

respect.
Pound 2,184.00

13 25/10 |Fabrication of heavy steel work, with angle, tees,
flat iron round iron and sheet iron for making
trusses, girders, tanks, etc., including cutting,
drilling, revitting, handling, assembling and fixing,

but excluding erection in position.
100Kg 0.50

14 25/11 |Erection and fitting in position iron ftrusses,

staging of water tanks, etc.
100Kg 0.50




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT
CLUSTER : SOUTH II

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH

BILL OF QUANTITIES
Bill No.1.1 Installation of Tubewell (1No. 1.00 Cusec & 1No 1.00 Cusec)

Sr. e . . . Amount
No Ref Description Unit Quantity | Unit Rate (Rs) (Rs)

15 N.S Taking sample one number at every 5ft (1.52m).
or from each stratum as per direction of Engineer
including submission construction charts etc. and

results of strata analysis. Each 160.00
16 N.S Chemical, Physical and Arsenic Analysis of water

from approved Water Testing Lab. Each 2.00
17 N/S Providing / fixing M.S Centralizer. Each 2.00

18 N/S Geophysical logging of bore (self potential
resistivity Both short normal and Gama) complete
in all respect. P/Job 2.00

PUMP & MOTOR

19 N/S Supply, install, testing and commissioning of
submersible pump set 1.0 cfs capacity, 100 ft.
pumping setting depth, Having head of 200 feet, 6
stages, 2 poles submersible motor, 2900 RPM,
Motor Control Unit consisting of MCCB,
Over/Under voltage relay, Phase reversal relay,
volt meter, Ampere meter, indicating lights for all
above relays, on/Off Push Buttons, All contained
in a lockable Cabinet complete in all respect.

Pump efficiency should not be less than 75% with
efficiency |IE-2 Submersible Pump coupled with rej
wind-able water cooled Submersible ( 3 Phase,
3x400 Volts, 50Hz, 2 Pole), Enclosure Class IP
68, Insulation Class F, Voltage Tolerance +/-
10%., Cable Termination Kit, MS Flanged Riser
MS Pipe 80ft, Sluice Valve, Non-Return Valve, Air
Release Valve, MS Nipple, MS Bend, Bore cover
plate, Installation clamp, Gasket, Nut bolts, Drop
Cable-3 core 40 Meters, Motor Cooling Jacket,
Electrodes & Electrode cable (60Meter) and DOL
Motor Control Unit with Dry running relay,
Magnetic Contactor, Circuit Breaker, EOCR, EVR,
Ampere Meter, Volt Meter, Volt Selector Switch,
Ampere Selector Switch, Current Transformer etc.

Each 2.00




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT
CLUSTER : SOUTH II

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH

BILL OF QUANTITIES
Bill No.1.1 Installation of Tubewell (1No. 1.00 Cusec & 1No 1.00 Cusec)

Sr. e . . . Amount
No Ref Description Unit Quantity | Unit Rate (Rs) (Rs)

20 N/S Providing, fixing, commissioning & testing of Hypo
Chlorinator (make Europe/USA or equivalent)
consisting of multifunction dosing pump with a
microcontroller (RX controller) make Europe/USA
or equivalent complying to EU directives
2006/95/EC and 2004/108/EC, having capacity of
8-10 Liter/hour and maximum pressure of 10 bar,
having standard power supply of 230V A.C *
10%, 50 Hz single phase, Insulation protection
rating of IP65, complete with all accessories like
injection valve, suction hose, discharge hose,
valves, RX probe, level switch, dosing tank to be
installed with 4 cusecs capacity tubewells
complete in all respect.

Job 2.00

Total Amount Rs. -




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT
CLUSTER : SOUTH II

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH

BILL OF QUANTITIES

Bill No.1.2 TUBE WELL CHAMBER (SIZE 10'x10’) (2Nos.)

Sr. Description . . . Amount
No. Ref Unit Quantity | Unit Rate (Rs) (Rs)

Civil Works
Excavation

1 | 3/21/1/ii|Excavation in foundation of building, bridges
and other structures, including dagbelling,
dressing, refiling around structure with
excavated earth, watering and ramming lead
upto one chain (30 m) and lift upto 5 ft. (1.5 m)
in ordinary soil. 1000Cft 1.00
Cement Concrete

2 6/3/d |Cement concrete brick or stone ballast 172 " to
2" (40 mm to 50 mm) gauge, in foundation and
plinth:-
Ratio 1: 6: 12 100Cft 1.00
Brick work in Foundation

3 7/4/i |Pacca brick work in foundation and plinth in:-
Cement, sand mortar:- Ratio 1:5 100Cft 11.00
Horizontal D.P.C

4 6/36 |Providing and laying damp proof course of
cement concrete 1:2:4 (using cement, sand
and shingle), including bitumen coating :-
(a) with one coat bitumen and one coat
polythene sheet 500gauge
i) 1-1/2" thick (40 mm) 100Sft 1.00
Brick work in Super Structure

5 7/5 |Pacca brick work in ground floor:-
i) Cement, sand mortar:- Ratio 1:5 100Cft 7.00
Concrete Work

6 6/6 |Providing and laying reinforced cement
concrete (including prestressed concrete),
using coarse sand and screened graded and
washed aggregate, in required shape and
design, including forms, moulds, shuttering,
lifting, compacting, curing, rendering and
finishing exposed surface, complete (but
excluding the cost of steel reinforcement, its
fabrication and placing in position, etc.):-
(a) (i) Reinforced cement concrete in roof slab,
beams, columns lintels, girders and other
structural members laid in situ or precast laid in
position, or prestressed members cast in situ,
complete in all respects:-
Type C (nominal mix 1: 2: 4) P.Cft 136.00

Steel Work.




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT
CLUSTER : SOUTH II

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH

BILL OF QUANTITIES

Bill No.1.2 TUBE WELL CHAMBER (SIZE 10'x10’) (2Nos.)

Sr.
No.

Ref

Description

Unit

Quantity

Unit Rate (Rs)

Amount
(Rs)

7

10

11

12

13

14

15

16

6/12-c

3/15

10/3

6/2

6/5/f

10/16

11/10/b

11/9-b

11/18-b

11/31

Fabrication of mild steel reinforcement for
cement concrete, including cutting, bending,
laying in position, making joints and fastenings,
including cost of binding wire and labour
charges for binding of steel reinforcement (also
includes removal of rust from bars):-

Deformed bars (Grade-60)

Flooring
Filling, watering and ramming earth under
floors:-

i) with surplus earth from foundation, etc.

Supplying and filling sand under floor; or
plugging in wells.

Brick ballast
Dry rammed brick or stone ballast, 14" to 2"(
40 mm to 50 mm) gauge.

Cement Concrete

Cement concrete plain including placing,
compacting, finishing and curing complete
(including screening and washing of stone
aggregate):

(f) Ratio 1: 2: 4

Topping

PCC Floor

Providing and laying topping of cement
concrete 1:2:4, including surface finishing and
dividing in panels:- (e) 2"(50 mm) thick

Slab Plaster

Cement plaster 3/8" (10 mm) thick under soffit
of RCC. roof slabs only, upto 20' height.

b) 1:3

Cement Plaster
Cement plaster 1:4 upto 20' (6.00 m) height:-

1/2" (13 mm) thick

Cement pointing struck joints, on walls, upto
20' (6.00 m) hiehgt:-
b) ratio 1:3

Extra cost of labour and material for red oxide
pigment in cement pointing to match with the
colour of bricks.

100kg

1000Cft

100Cft

100Cft

100Cft

100Sft

100Sft

100Sft

100Sft

100Sft

4.00

1.00

2.00

2.00

1.00

2.00

2.00

7.00

14.00

14.00




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT
CLUSTER : SOUTH II

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH

BILL OF QUANTITIES

Bill No.1.2 TUBE WELL CHAMBER (SIZE 10'x10’) (2Nos.)

Sr.

No.

Ref

Description

Unit

Quantity

Unit Rate (Rs)

Amount
(Rs)

17

18

19

20

21

22

23

11/22

11/23

25-31

25/41

13/5/c

9/5

9/14

Priming coat of chalk under distemper.

Distempering
Distempering:-
iii) three coats

Steel Door

Making and fixing steel grated door with 1/16"
thick (1.5mm) sheeting, including angle iron
frame 2"x2"x3/8" (50x50x10 mm) and %" (20
mm) square bars 4" (100 mm) centre to centre,
with locking arrangement

Steel Window

Providing and fixing steel windows with
openable glazed panels, using beam section
for frame 172"x1"x5/8"x1/8" (40x25x16x3 mm),
Z-section for leaves ¥a"x1"x%a"x1/8"
(20x25x20x3 mm), T-section sashes 1"x1"x1/8"
(25x25x3 mm), glass panes, wooden screed
for glazing embedded over a thin layer of putty
duly screwed with leaves, brass fittings,
holdfast, duly painted, complete in all respects,
including all cost of material and labour, etc. as
per approved design and as directed by the
Engineer-in-charge:-

b) fixed with wire gauze, 22 SWG

v) glass pane 5 mm thick

Paint

Painting new surface:-

Preparing surface and painting of doors and
windows any type (including edges):-

i) priming coat.

ii)Two coat

Roof Insulation

Single layer of tiles 9"x4%5"x17%" (225x113x40
mm) laid over 4"(100 mm) earth and 1" (25
mm) mud plaster without Bhoosa, grouted with
cement sand 1:3 on top of RCC roof slab,
provided with 34 Ibs. per %Sft. or 1.72 Kg/Sq.m
bitumen coating sand blinded i/c polythene
sheet 500 gauge.

Khassi parnalas in cement, sand mortar 1:2,
12" (300 mm) outside width finished smooth
with a floating coat of neat cement.

Khurras

100Sft

100Sft

Sft

Sft

100Sft
100Sft

100Sft

Rft

9.00

9.00

49.00

32.00

2.00
2.00

3.00

25.00

24

9/15

Khuras on roof 2'x2'x6" (600 x 600 x 150 mm)

Each

2.00




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT
CLUSTER : SOUTH II

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH

BILL OF QUANTITIES

Bill No.1.2 TUBE WELL CHAMBER (SIZE 10'x10’) (2Nos.)

Sr.
No.

Ref

Description

Unit

Quantity

Unit Rate (Rs)

Amount
(Rs)

25

26

27

28

29

30

9/16

23/62

25/10

25111

7

25/31

Bottom Khuras of brick masonry in cement
mortar 1:6, 4'x2'x4 72" (1200x600x113 mm) over
3" (75 mm) cement concrete 1:4:8.

Providing and fixing Chain Pulley Block of 5 ton
capacity with 5 meter length of chain, as per
required specifications complete in all respect
and as approved by the Engineer Incharge.

Heavy Steel For Girder

Fabrication of heavy steel work, with angle,
tees, flat iron round iron and sheet iron for
making trusses, girders, tanks, etc., including
cutting, drilling, revitting, handling, assembling
and fixing, but excluding erection in position.

Erection and fitting in position iron trusses,
staging of water tanks, etc.

Carriage of 100 Cft. (2.83 cu.m) of all materials
like stone aggregate, spawl, kankar lime
(unslaked), surkhi, etc. or 150 Cft. (4.25 cu.m)
of timber, by truck or by any other means
owned by the contractor. (crushed stone
aggregate and bajri used in concrete items)
(Lead 152 Km)

Making and fixing steel grated cover with 1/16"
thick (1.5mm) sheeting, including angle iron
frame 2"x2"x3/8" (50x50x10 mm) and %" (20
mm) square bars 4" (100 mm) centre to centre,
with locking arrangement.

Each

Each

100Kg

100Kg

Cft

Sft

2.00

2.00

2.00

2.00

169.00

18.00

Total Rs.




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT
CLUSTER : SOUTH II

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH

BILL OF QUANTITIES

Bill No.1.3 RISING MAIN

Sr. o . . . Amount
No. Ref Description Unit Quantity | Unit Rate (Rs.) (Rs.)
Dismantling
1 4/46 |Dismantling and removing road pavement, etc.,
including screening and stacking of byproducts
upto one chain lead (30 metre). 100Cft 2.00
2 4/29 [Dismantling brick or flagged flooring without
concrete foundation. 100Sft 2.00
3 4/19 |c) Dismantling cement concrete 1:2:4 plain. 100Cft 1.00
Excavation
4 3/44 |Excavation of trenches in all kinds of soil, except
cutting rock, for water supply pipelines upto 5 ft.
(1.5 m) depth from ground level, including
trimming, dressing sides, levelling the beds of
trenches to correct grade and cutting pits for
joints, etc. complete in all respects.
1000CHt 10.00
Sand Filling
5 10/3 [Supplying and filling sand under floor; or plugging
in wells. 100Cft 33.00
Pipe Laying
6 |[23/43-b|Providing, laying, cutting, jointing, testing and
disinfecting High Density Polyethylene Pipe
(HDPE-100) working presure pipe, Beta/ Dadex/
Popular/ IIL or equivalent including the cost of
specials, in trenches, as approved & directed by
the engineer incharge, complete in all respects.
b) PN-8 (SDR-21)
12) 200 mm P Rft 1,100.00
Concrete For Thrust Blocks
7 6/5-f |Cement concrete plain including placing,
compacting, finishing and curing complete
(including screening and washing of stone
aggregate):
Ratio 1: 2: 4 100 Cft 0.50
Backfilling
8 | 3/13-a |Rehandling of earthwork:
a) Lead up to a single throw of kassi, phaorah or
shovel 1000Cft 8.00

Gate Valves




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT
CLUSTER : SOUTH II

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH

BILL OF QUANTITIES

Bill No.1.3 RISING MAIN

Sr. o . . . Amount
No. Ref Description Unit Quantity | Unit Rate (Rs.) (Rs.)
9 | 23/52 |Providing and fixing heavy duty Gate valve of
specified diameter and material for pressure
rating PN-16 mde of Crane (USA), Hatersly (UK)
or Scon (Pakistan) i/c the cost of all accessories
flanges, nut/ bolt and gaskit where required
complete in all respect as approved and directed
by the Engineer Incharge.
(b) Flange Ended Ductile Iron Valve
(xii) 8" dia Each 2.00
Check valve
10 | 23/54 |Providing and fixing heavy duty Check valve of
specified diameter and material for pressure
rating PN-16 made of Crane (USA), Hatersly (UK)
or Scon (Pakistan) i/c the cost of all accessories
flanges,nut/bolt and gaskit where required
complete in all respect as approved and directed
by the Engineer Incharge.
(b) Flange Ended Ductile Iron Valve
(xii) 8" dia Each 2.00
Air Valve
11 | 23/34 |Providing and fixing, air valve 2% (65mm) dia of
B.S.S. quality and weight (complete with jointing
material).
b) double Each 2.00
Restoration
12 | 21/10 |Restoration of brick pavement on edge, over laid
service line, with 2" (50 mm) sand cushion under
soling. 100Sft 2.00
Restoration
13 [ 21/12/a|Restoration of metalled road, on laid service line,
including compaction:-
Carpetted road, with 2" (50 mm) carpet and 10"
(250 mm) depth of stone metal for sub-base and
base. 100Sft 2.00
Brick Ballast
14 6/2 |Dry rammed brick or stone ballast, 12" to 2"( 40
mm to 50 mm) gauge. 100Cft 1.00
PCC
15| 6/5-f |Cement concrete plain including placing,
compacting, finishing and curing complete
(including screening and washing of stone
aggregate):
Ratio 1: 2: 4 100 Cft 1.00




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT
CLUSTER : SOUTH II

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH
BILL OF QUANTITIES

Bill No.1.3 RISING MAIN

Sr.
No.

Ref

Description

Unit

Quantity

Unit Rate (Rs.)

Amount
(Rs.)

16

N/S

Construction of chambers 3' x 3' x 4' deep
including removeable slab, 9" thick brick
masonary walls set in 1:3 cement mortar, 6" thick
cement concrete 1:4:8 & 1:2:4, RCC slab (1:2:4),
cement plaster 1:3 to all inside wall surfaces and
top curing, excavation, backfilling and disposal of
surplus earth etc. complete in all respect as
shown in drawing.

Nos.

8.00

Total Amount Rs.




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT

CLUSTER : SOUTH II
PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH
BILL OF QUANTITIES
Bill No.1.4 OVER HEAD WATER TANK (2Nos. 30,000GIn )

Sr. e . . Unit Rate Amount
No. Ref Description Unit Quantity (Rs) (Rs)
Civil Works
Excavation
1 | 3/21/alii |Excavation in foundation of building, bridges
and other structures, including dagbelling,
dressing, refilling around structure with
excavated earth, watering and ramming lead
upto one chain (30 m) and lift upto 5 ft. (1.5 m)
2) a) By Excavator
in ordinary soil. 1000CHt 10.00
b) Lift from 5ft (1.5m) to 15 ft (4.5 m):-
ii) Ordinary soil 1000Cft 16.00
Compaction
2 3/25 [Compaction of earthwork with power road roller,
including ploughing, mixing, moistening earth to
optimum moisture content in layers, etc.
complete:
i) 95% to 100% maximum modified AASHTO
dry density. 1000CfHt 1.00
3 3/15 [Filling, watering and ramming earth under floors:
i) with surplus earth from foundation, etc. 1000Cft 18.00
Engineered Fill
4 10/4 |Providing, laying, watering and ramming brick or
stone ballast 172" to 2"(40 mm to 50 mm) gauge
mixed with 25% sand, for floor foundation,
complete in all respects.
100Cft 51.00
Cement Concrete
5 6/5/i |[Cement concrete plain including placing,
compacting, finishing and curing complete
(including screening and washing of stone
aggregate):
() Ratio 1:4: 8 100Cft 10.00
Concrete Work
6 6/9 |Providing and laying reinforced cement concrete

(including prestressed concrete), using Ordinary
Portland Cement / Sulphate resisting cement /
Slag cement as may be required; coarse sand
and screened graded and washed aggregate, in
required shape and design, including forms,
moulds, shuttering, lifting, compacting, curing,
rendering and finishing exposed surface,
complete (but excluding the cost of steel
reinforcement, its fabrication and placing in

position, etc.):-




Bill No.1.4 OVER HEAD WATER TANK (2Nos. 30,000GIn )

PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT

CLUSTER : SOUTH II

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH
BILL OF QUANTITIES

3:)" Ref Description Unit Quantity Ur}:;;ate Ar(nI:SL;nt
(a)(iii) Reinforced cement concrete in slab of
rafts / strip foundation, base slab of column and
retaining walls; etc and footing beams, other
structural members other than those mentioned
in 6(a) (i)&(ii) above not requiring form work (i.e.
horizontal shuttering) complete in all respects:-
(2) Type B (nominal mix 1: 1%%: 3) P.Cft 2,945.00
(a) Reinforced cement concrete in roof slab,
beams, columns lintels, girders and other
structural members laid in situ or precast laid in
position, or prestressed members cast in situ,
complete in all respects:-
(2) Type B (nominal mix 1: 1%%: 3) P.Cft 8,989.00
7 6/16 |Extra labour for laying concrete plain or
reinforced:
(a) above 20' (6 m) upto 40'(12 m) height 100Cft 19.00
b) Above 40" upto 50' height 100CHt 10.00
c) Above 50' upto 60" height 100CHt 40.00
Steel Work.
8 | 6/12-c |Fabrication of mild steel reinforcement for
cement concrete, including cutting, bending,
laying in position, making joints and fastenings,
including cost of binding wire and labour
charges for binding of steel reinforcement (also
includes removal of rust from bars):-
Deformed bars (Grade-60) 100kg 488.00
PVC Water Stopper
9 | 6/31A [Providing and embedding 10" (250mm) wide
PVC water stopper in expansion joints of RCC
structures (Retaining walls, water tanks, Slabs)
complete in all respect.
i) 10" wide 6 mm thick Rft 200.00
Angle Iron Step
10 [ 21/13 |Providing and fixing 1%4"x1%4"x3/16" (31x31x5
mm) angle iron step, in manhole chambers,
including carriage and setting the same in work
to correct lines and levels.
Each 40.00
Railing
11| 25/39 |Providing and fixing stair railing of 272" (63 mm)
i/ld G.l. pipe, welded with 5/8"x5/8" (16x16 mm)
square M.S. bars 2'-9" (838 mm) high, fixed in
each step, complete in all respects, including
painting, polishing three coats.
Rft 240.00




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT
CLUSTER : SOUTH II
PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH
BILL OF QUANTITIES
Bill No.1.4 OVER HEAD WATER TANK (2Nos. 30,000GIn )

Sr. _ . . Unit Rate Amount
No. Ref Description Unit Quantity (Rs) (Rs)

12| 25/35 |Providing and fixing terrace railing of 2" (50 mm)
i/d conduit pipe 16 SWG, welded with 5/8"x5/8"
(16x16 mm) square bar 2.75 ft. (838 mm) high
fixed at 5" (125 mm) centre to centre, in
reinforced cement concrete slab with suitable
arrangement, complete in all respects, as per

design and drawing. Rft 250.00

M.S Pipe

13| 23/49 [Providing, laying, testing and commissioning of
Grade-B,MS Seamless Schedule pipe of
nominal diameter, conforming to ASTM-A106,
Lontrin/ Hufaz / Pecific baolai or equivalent, duly
welded i/c the cost of specials complete as
approved and directed by the Engineer Incharge

(xii) 8" Rft 360.00

Gate Valves

14 | 23/52 |Providing and fixing heavy duty Gate valve of
specified diameter and material for pressure
rating PN-16 mde of Crane (USA), Hatersly (UK)
or Scon (Pakistan) i/c the cost of all accessories
flanges, nut/ bolt and gaskit where required
complete in all respect as approved and directed
by the Engineer Incharge.

(b) Flange Ended Ductile Iron Valve
(xii) 8" dia Each 6.00

15| 10/22 |13/8"(35 mm) thick mosaic flooring, consisting of
3/8"(10 mm) mosaic topping of one part of
cement and marble powder in the ratio of 3:1
and two parts of marble chips, laid over 1"(25
mm) thick flooring of 1:2:4 cement concrete
including rubbing and polishing complete :-

(a) using grey cement 100Sft 12.00

16 | 10/38 |Mosaic dado or skirting with one part of cement
and marble powder in the ratio of 3:1 and two
parts of marble chips, laid over ¥2"(13 mm) thick
cement plaster 1:3, including rubbing and
polishing, complete with finishing:

(a) using grey cement:

i) 3/8"(10 mm) thick 100Sft 19.00

Chamber




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT
CLUSTER : SOUTH II
PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH
BILL OF QUANTITIES
Bill No.1.4 OVER HEAD WATER TANK (2Nos. 30,000GIn )

Sr. _ . . Unit Rate Amount
No. Ref Description Unit Quantity (Rs) (Rs)

17 N/S |Construction of chambers 3' x 3' x 4' deep
including removeable slab, 9" thick brick
masonary walls set in 1:3 cement mortar, 6"
thick cement concrete 1:4:8 & 1:2:4, RCC slab
(1:2:4), cement plaster 1:3 to all inside wall
surfaces and top curing, excavation, backfilling
and disposal of surplus earth etc. complete in all
respect as shown in drawing.

Nos. 6.00

Crush Stone Carriage

18 11 Carriage of 100 Cft. (2.83 cu.m) of all materials
like stone aggregate, spawl, kankar lime
(unslaked), surkhi, etc. or 150 Cft. (4.25 cu.m) of
timber, by truck or by any other means owned
by the contractor. (crushed stone aggregate and

bajri used in concrete items) (Lead 152 Km)
Cft 10,914.00

19| 25/31 |Making and fixing steel grated cover with 1/16"
thick (1.5mm) sheeting, including angle iron
frame 2"x2"x3/8" (50x50x10 mm) and %" (20
mm) square bars 4" (100 mm) centre to centre,
with locking arrangement. Sft 18.00

Air Vent Pipe

20 | 23/21 [Providing, laying, cutting, jointing, testing and
disinfecting cast iron pipe line (BS-2035) in
trenches, with flanged and flanged joints,
complete in all respects:-

b) 4" (100 mm) i/d Rft 12.00

21 N.S |Providing and installing of Level Indicator
complete with Steel pully, Steel Wire, Gauge
Unit including all accessories such as G.I. Pipe,
level indicator needle & anchoring arrangement
with Float, jointing material as per drawing
and/or directed by the Engineer complete in all

respect
No. 2.00

Total Amount Rs. -




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT

CLUSTER : SOUTH II
PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH
BILL OF QUANTITIES
Bill No.1.5 WATER DISTRIBUTION NETWORK

Sr.

No. Ref

Description

Unit

Qty.

Unit Rate
(Rs.)

Amount
(Rs.)

1 4/29

2 | 4/46

3| 419

4 | 3/44

5 123/43-b

6 | 6/5/f

7 | 3/13-a

Dismantling
Dismantling brick or flagged flooring without concrete
foundation.

Dismantling and removing road pavement, etc.,
including screening and stacking of byproducts upto
one chain lead (30 metre).

c) Dismantling cement concrete 1:2:4 plain.

Excavation

Excavation of trenches in all kinds of soil, except
cutting rock, for water supply pipelines upto 5 ft. (1.5
m) depth from ground level, including trimming,
dressing sides, levelling the beds of trenches to
correct grade and cutting pits for joints, etc.
complete in all respects.

Pipe Laying

Providing, laying, cutting, jointing, testing and
disinfecting High Density Polyethylene Pipe (HDPE-
100) working presure pipe, Beta/ Dadex/Popular/ IIL
or equivalent including the cost of specials, in
trenches, as approved & directed by the engineer
incharge, complete in all respects.

a) PN-6 (SDR-26)

1) 90 mm

4) 160 mm

Concrete For Thrust Blocks

Cement concrete plain including placing,
compacting, finishing and curing complete (including
screening and washing of stone aggregate):

Ratio 1: 2: 4
Backfilling
Rehandling of earthwork:

a) Lead up to a single throw of kassi, phaorah or
shovel

Valves

100Sft

100Cft

100Cft

1000 Cft

P Rft
P Rft

100Cft

1000Cft

4.00

2.00

1.00

1,100.00

98,020.00
33,670.00

22.00

880.00

8 | 23/52

Providing and fixing heavy duty Gate valve of
specified diameter and material for pressure rating
PN-16 mde of Crane (USA), Hatersly (UK) or Scon
(Pakistan) i/c the cost of all accessories flanges,
nut/bolt and gaskit where required complete in all
respect as approved and directed by the Engineer
Incharge.




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT

CLUSTER : SOUTH II

BILL OF QUANTITIES
Bill No.1.5 WATER DISTRIBUTION NETWORK

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH

Sr. . . Unit Rate Amount
No. Ref Description Unit Qty. (Rs.) (Rs.)
(b) Flange Ended Ductile Iron Valve
(viii) 3" dia Each 32.00
(xi) 6" dia Each 12.00
Air Valve
9 | 23/34 |Providing and fixing, air valve 2% (65mm) dia of
B.S.S. quality and weight (complete with jointing
material).
b) double Each 27.00
MS Pipe For Crossing
10 | 23/49 [Providing, laying, testing and commissioning of
Grade-B,MS Seamless Schedule pipe of nominal
diameter, conforming to ASTM-A106, Lontrin/ Hufaz
/ Pecific baolai or equivalent, duly welded i/c the cost
of specials complete as approved and directed by
the Engineer Incharge.
(xii) 8" Rft 100.00
Restoration
11| 21/10 |Restoration of brick pavement on edge, over laid
service line, with 2" (50 mm) sand cushion under
soling. 100Sft 4.00
Restoration
12 | 21/12/a|Restoration of metalled road, on laid service line,
including compaction:-
(a) Carpetted road, with 2" (50 mm) carpet and 10"
(250 mm) depth of stone metal for sub-base and
base. 100Sft 2.00
Brick Ballast
13 6/2 |Dry rammed brick or stone ballast, 15" to 2"( 40 mm
to 50 mm) gauge. 100Cft 1.00
PCC
14 | 6/5f [Cement concrete plain including placing,
compacting, finishing and curing complete (including
screening and washing of stone aggregate):
Ratio 1: 2: 4 100 Cft 1.00
15| N.S |Construction of chambers 3' x 3' x 4' deep including
removeable slab, 9" thick brick masonary walls set in
1:3 cement mortar, 6" thick cement concrete 1:4:8 &
1:2:4, RCC slab (1:2:4), cement plaster 1:3 to all
inside wall surfaces and top curing, excavation,
backfiling and disposal of surplus earth etc.
complete in all respect as shown in drawing.
Nos. 91.00




CLUSTER : SOUTH II

BILL OF QUANTITIES
Bill No.1.5 WATER DISTRIBUTION NETWORK

PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH

Sr.
No.

Ref

Description

Unit

Qty.

Unit Rate
(Rs.)

Amount
(Rs.)

16

N.S

House Connection

Providing & install polyurethene service connection
of approved make for house including 25 mm dia
HDPE pipe from connection to 1ft height from plinth
level of the building and male bend PP end cap, PP
saddle clamp and brass feurrel complete in all
respect. It includes Male bends 18mm x 3/4", PE
End cap 18 x 18 mm, PE saddle clamp 160 mm x
3/4", brass feurrel 3/4", Tee (Female) 18 mm x 3/4",
Tee (Male) 18 mm x 3/4", Ball valve 3/4" with handle
and union 3/4" dia. It also includes Carriage loading
and unloading complete in all respect as per
drawings, specifications and as directed by the
Engineer.

Connection from 90/110 mm dia pipe

Nos.

1,940.00

Total Amount Rs.




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT
CLUSTER : SOUTH II

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH

Bill No.1.6 BOUNDARY WALL AND CONTROL ROOM

BILL OF QUANTITIES

CIVIL WORK

Sr.
No.

Ref

Description

Unit

Qty.

Unit Rate (Rs)

Amount
(Rs)

31211/

3/15

6/3/d

7/4/i

6/36

6/38

7/5

Civil Works

Boundary wall

Excavation

Excavation in foundation of building, bridges
and other structures, including dagbelling,
dressing, refilling around structure with
excavated earth, watering and ramming lead
upto one chain (30 m) and lift upto 5 ft. (1.5
m)

in ordinary soil.

Filling, watering and ramming earth under
floors:-
i) with surplus earth from foundation, etc.

Cement Concrete

Cement concrete brick or stone ballast 172 "
to 2" (40 mm to 50 mm) gauge, in foundation
and plinth:-

Ratio 1: 6: 12

Brick work in Foundation
Pacca brick work in foundation and plinth in:-

Cement, sand mortar:- Ratio 1:5

Horizontal D.P.C

Providing and laying damp proof course of
cement concrete 1:2:4 (using cement, sand
and shingle), including bitumen coating :-

(a) with one coat bitumen and one coat
polythene sheet 500gauge

i) 1-1/2" thick (40 mm)

Vertical DPC

Providing and laying vertical damp proof
course with cement sand plaster and bitumen
coating:-

(a) with one coat of bitumen and one coat of
polythene sheet 500 gauge:

i) Ratio 1: 4

b) %" thick (20 mm)

Brick work in Super Structure
Pacca brick work in ground floor:-

1000Cft

1000Cft

100Cft

100Cft

100Sft

100Sft

5.00

3.00

7.00

83.00

10.00

9.00




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT
CLUSTER : SOUTH II

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH

Bill No.1.6 BOUNDARY WALL AND CONTROL ROOM

BILL OF QUANTITIES

CIVIL WORK

Sr.
No.

Ref

Description

Unit

Qty.

Unit Rate (Rs)

Amount
(Rs)

10

6/6

6/12-c

11/9-c

i) Cement, sand mortar:- Ratio 1:5

Concrete Work

Providing and laying reinforced cement
concrete (including prestressed concrete),
using coarse sand and screened graded and
washed aggregate, in required shape and
design, including forms, moulds, shuttering,
lifting, compacting, curing, rendering and
finishing exposed surface, complete (but
excluding the cost of steel reinforcement, its
fabrication and placing in position, etc.):-

In Foundation

(a)(iii) Reinforced cement concrete in slab of
rafts / strip foundation, base slab of column
and retaining walls; etc and footing beams,
other structural members other than those
mentioned in 6(a) (i)&(ii) above not requiring
form work (i.e. horizontal shuttering) complete
in all respects:-

(3) Type C (nominal mix 1: 2: 4)

(a) (i) Reinforced cement concrete in roof
slab, beams, columns lintels, girders and
other structural members laid in situ or
precast laid in position, or prestressed
members cast in situ, complete in all
respects:-

Type C (nominal mix 1: 2: 4)

Steel Work.

Fabrication of mild steel reinforcement for
cement concrete, including cutting, bending,
laying in position, making joints and
fastenings, including cost of binding wire and
labour charges for binding of steel
reinforcement (also includes removal of rust
from bars):-

Deformed bars (Grade-60)

Cement Plaster
Cement plaster 1:4 upto 20' (6.00 m) height:-

c) %" (20 mm) thick

100Cft

P.Cft

P.Cft

100kg

100Sft

57.00

48.00

60.00

3.00

75.00




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT
CLUSTER : SOUTH II

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH

Bill No.1.6 BOUNDARY WALL AND CONTROL ROOM

BILL OF QUANTITIES

CIVIL WORK

Sr.
No.

Ref

Description

Unit

Qty.

Unit Rate (Rs)

Amount
(Rs)

11

12

13

14

15

16

17

18

11/18-b

11/22

11/23

11/31

6/5/f

7

25/30

13/5/c

Cement pointing struck joints, on walls, upto
20' (6.00 m) hiehgt:-
b) ratio 1:3

Priming coat of chalk under distemper.

Distempering
Distempering:-
iii) three coats

Extra cost of labour and material for red oxide
pigment in cement pointing to match with the
colour of bricks.

Cement Concrete

Cement concrete plain including placing,
compacting, finishing and curing complete
(including screening and washing of stone
aggregate):

(f) Ratio 1: 2: 4

Crush Stone Carriage

Carriage of 100 Cft. (2.83 cu.m) of all
materials like stone aggregate, spawl, kankar
lime (unslaked), surkhi, etc. or 150 Cft. (4.25
cu.m) of timber, by truck or by any other
means owned by the contractor. (crushed
stone aggregate and bajri used in concrete
items) (Lead 152 Km)

Main Gate

Making and fixing steel grated doors,
complete with locking arrangement, angle
iron frame 2"x2"x3/8" (50x50x10 mm) and %"
(20 mm) square bars 4" (100 mm) centre to
centre.

Paint

Painting new surface:-

Preparing surface and painting of doors and
windows any type (including edges):-

i) priming coat.

ii)Two coat

CONTROL ROOM
Excavation

100Sft

100Sft

100Sft

100Sft

100Cft

Cft

Sft

100Sft
100Sft

75.00

75.00

75.00

75.00

2.00

252.00

140.00

1.00
1.00




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT
CLUSTER : SOUTH II

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH

BILL OF QUANTITIES
Bill No.1.6 BOUNDARY WALL AND CONTROL ROOM
CIVIL WORK

Sr.
No.

Ref

Description

Unit

Qty.

Unit Rate (Rs)

Amount
(Rs)

19

20

21

22

23

24

31211/

6/3/d

7/4fi

6/36

7/5

6/6

Excavation in foundation of building, bridges
and other structures, including dagbelling,
dressing, refilling around structure with
excavated earth, watering and ramming lead
upto one chain (30 m) and lift upto 5 ft. (1.5
m)

in ordinary soil.

Cement Concrete

Cement concrete brick or stone ballast 172 "
to 2" (40 mm to 50 mm) gauge, in foundation
and plinth:-

Ratio 1: 6: 12

Brick work in Foundation
Pacca brick work in foundation and plinth in:-

Cement, sand mortar:- Ratio 1:5

Horizontal D.P.C

Providing and laying damp proof course of
cement concrete 1:2:4 (using cement, sand
and shingle), including bitumen coating :-

(a) with one coat bitumen and one coat
polythene sheet 500gauge

i) 1-1/2" thick (40 mm)

Brick work in Super Structure
Pacca brick work in ground floor:-
i) Cement, sand mortar:- Ratio 1:5

Concrete Work

Providing and laying reinforced cement
concrete (including prestressed concrete),
using coarse sand and screened graded and
washed aggregate, in required shape and
design, including forms, moulds, shuttering,
lifting, compacting, curing, rendering and
finishing exposed surface, complete (but
excluding the cost of steel reinforcement, its
fabrication and placing in position, etc.):-

1000Cft

100Cft

100Cft

100Sft

100Cft

1.00

1.00

11.00

1.00

7.00




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT

CLUSTER : SOUTH II

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH

BILL OF QUANTITIES
Bill No.1.6 BOUNDARY WALL AND CONTROL ROOM

CIVIL WORK
3:)'. Ref Description Unit Qty. Unit Rate (Rs) AT;:)M
(a) (i) Reinforced cement concrete in roof
slab, beams, columns lintels, girders and
other structural members laid in situ or
precast laid in position, or prestressed
members cast in situ, complete in all
respects:-
Type C (nominal mix 1: 2: 4) b Cit 136.00
Steel Work.
25| 6/12-c [Fabrication of mild steel reinforcement for
cement concrete, including cutting, bending,
laying in position, making joints and
fastenings, including cost of binding wire and
labour charges for binding of steel
reinforcement (also includes removal of rust
from bars):-
Deformed bars (Grade-60) 100kg 4.00
Flooring
26 3/15 |[Filling, watering and ramming earth under
floors:-
i) with surplus earth from foundation, etc. 1000Cft 1.00
27 7/30 |[Supplying and filling sand under floor; or
plugging in wells. 100Cft 2.00
Brick ballast
28 6/2 |Dry rammed brick or stone ballast, 12" to 2"(
40 mm to 50 mm) gauge. 100Cft 2.00
Cement Concrete
29 6/5/f [Cement concrete plain including placing,
compacting, finishing and curing complete
(including screening and washing of stone
aggregate):
(f) Ratio 1: 2: 4 100Cft 1.00
Topping
PCC Floor
30| 10/16 [Providing and laying topping of cement
concrete 1:2:4, including surface finishing and
dividing in panels:- (e) 2"(50 mm) thick 100Sft 2.00
Slab Plaster
31| 11/10/b
Cement plaster 3/8" (10 mm) thick under
soffit of RCC. roof slabs only, upto 20' height.
b) 1:3 100Sft 2.00




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT
CLUSTER : SOUTH II

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH

Bill No.1.6 BOUNDARY WALL AND CONTROL ROOM

BILL OF QUANTITIES

CIVIL WORK
Sr. o . . Amount
No. Ref Description Unit Qty. Unit Rate (Rs) (Rs)
Cement Plaster
32 11/9-b Cement plaster 1:4 upto 20' (6.00 m) height:-
1/2" (13 mm) thick 100Sft 7.00
33 | 11/18-b |Cement pointing struck joints, on walls, upto
20' (6.00 m) hiehgt:-
b) ratio 1:3 100Sft 14.00
34| 11/31 |Extra cost of labour and material for red oxide
pigment in cement pointing to match with the
colour of bricks. 100Sft 14.00
35| 11/22 |[Priming coat of chalk under distemper. 100Sft 9.00
Distempering
36 | 11/23 |Distempering:-
iii) three coats 100Sft 9.00
Steel Door
37 25-31 Making and fixing steel grated door with 1/16"
thick (1.5mm) sheeting, including angle iron
frame 2"x2"x3/8" (50x50x10 mm) and %" (20
mm) square bars 4" (100 mm) centre to
centre, with locking arrangement Sft 49.00
Steel Window
38| 25/41 |Providing and fixing steel windows with
openable glazed panels, using beam section
for frame 17%"x1"x5/8"x1/8" (40x25x16x3 mm),
Z-section for leaves Ya"x1"x%"x1/8"
(20x25x20x3  mm),  T-section  sashes
1"x1"x1/8" (25x25x3 mm), glass panes,
wooden screed for glazing embedded over a
thin layer of putty duly screwed with leaves,
brass fittings, holdfast, duly painted, complete
in all respects, including all cost of material
and labour, etc. as per approved design and
as directed by the Engineer-in-charge:-
b) fixed with wire gauze, 22 SWG
v) glass pane 5 mm thick
St 32.00
Paint
39 | 13/5/c |Painting new surface:-
Preparing surface and painting of doors and
windows any type (including edges):-
i) priming coat. 100Sft 2.00




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT
CLUSTER : SOUTH II

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH

Bill No.1.6 BOUNDARY WALL AND CONTROL ROOM

BILL OF QUANTITIES

CIVIL WORK

Sr.

No.

Ref

Description

Unit

Qty.

Unit Rate (Rs)

Amount
(Rs)

40

41

42

43

44

9/5

9/14

9/15

9/16

11

ii)Two coat

Roof Insulation

Single layer of tiles 9"x472"x17%" (225x113 x40
mm) laid over 4"(100 mm) earth and 1" (25
mm) mud plaster without Bhoosa, grouted
with cement sand 1:3 on top of RCC roof
slab, provided with 34 Ibs. per %Sft. or 1.72
Kg/Sq.m bitumen coating sand blinded i/c
polythene sheet 500 gauge.

Khassi parnalas in cement, sand mortar 1:2,
12" (300 mm) outside width finished smooth
with a floating coat of neat cement.

Khurras
Khuras on roof 2'x2'x6" (600 x 600 x 150 mm)

Bottom Khuras of brick masonry in cement
mortar 1:6, 4'x2'x4%2" (1200x600x113 mm)
over 3" (75 mm) cement concrete 1:4:8.

Carriage of 100 Cft. (2.83 cu.m) of all
materials like stone aggregate, spawl, kankar
lime (unslaked), surkhi, etc. or 150 Cft. (4.25
cu.m) of timber, by truck or by any other
means owned by the contractor. (crushed
stone aggregate and bajri used in concrete
items) (Lead 152 Km)

100Sft

100Sft

Rft

Each

Each

Cft

2.00

3.00

25.00

2.00

2.00

195.00

Total Amount Rs.




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT
CLUSTER : SOUTH II

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH

BILL OF QUANTITIES
Bill No. 1.7: ELECTRIFICATION FOR TUBE WELLS

Sr. - . . Unit Rate Amount
No. Ref Description Unit Quantity (Rs) (Rs)
1.0 WIRING AND ACCESSORIES
1.1 10(a- [Wiring of light or fan point from switch to the point with
ii))24, |3 x 1.5 sgqmm PVC insulated single core cables in
3(iii)/24, |PVC pipes concealed in walls, columns and slabs
17(i)/24, |including accessories, PVC box, 10 Amp. gang switch
35(ii)/24 |1 or 2 way as required, one for each light or fan and
installed as in specifications.
Each 6.00
1.2 | 10(a- |Circuit wiring from MCBs board to gang switches
iii)/24, |board with 3 x 2.5 sqmm PVC insulated single core
3(iii)/24 |cables in appropriate size PVC conduit. Each 2.00
1.3 | 10(a- |[The same as item No. 1.1 but from one light point to
ii)/24, |another light point.
3(iii)/24 Each 1.00
1.4 [ 10(a- |5 Amp 2/3 pin universal flush mounting switch socket
iv)/24, |unit away from switch board and wired with 3 x 4
17(ii)/24, |sgqmm single core cable from nearest circuit available
39(i)/24, |lin PVC concealed conduits or trunking including all
3(iii)/24 |conduit accessories as required complete in all
respect.
Each 2.00
1.5 | 10(a- |[The same as item No.1.4 but wiring from one socket
iii)/24, |to another socket with 3 x 2.5 sgmm single core
3(iii)/24 [cable Each 1.00
1.6 | 10(a- |The same as item No. 1.4 but wiring of 15/20A, 3-pin
v)/24, [flush mounting switch socket unit wired with 3 x 6
3(iii)/24, [sgmm single core cable wires starting from D.B.
39(ii)/24,
17(ii)/24
Each 1.00
2.0 POWER CABLE
21 Supply and erection of copper conductor cables for
service connection, in prelaid pipe/G.l. wire/trenches,
etc. (rate for
cable only)
PVC insulated, PVC sheathed 4 core, 600/1000 volt
non armoured cable
13(c-
viii)/24 (25 mm (19/0.052") Each 100.00
2.2 Supply and erection of single core PVC insulated

copper conductor cables, in prelaid PVC pipe/M.S.
conduit/G.I

pipe/wooden strip  batten/wooden casing an
capping/G.l. wire/trenches (rate for cables only)




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT
CLUSTER : SOUTH II

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH

BILL OF QUANTITIES
Bill No. 1.7: ELECTRIFICATION FOR TUBE WELLS

Sr.
No.

Ref

Description

Unit

Quantity

Unit Rate
(Rs)

Amount
(Rs)

3.0

3.1

4.0

41

4.2

4.3

10(c-
vi)24
10(c-
vii)/24

100(a-
ii)/24

450/750 volts, PVC insulated:

10 mm sq (7/0.052")

16 mm sq (7/0.064")
CABLE TRAYS

Providing and fixing cable tray with straight flange
fabricated with perforated G.l. Sheet of specified
guage,size and depth duly supported on painted
brackets of MS angle iron of 1-1/2"x1-1/2"x3/16" and
MS patti of 1-1/2"x3/16" size @ 3 ft C/C, hangers i/c
the cost of hardwares as approved and directed by
the Engineer Incharge.

6uX3u

LIGHT FITTINGS AND FANS

Following LED Luminaries of suitable wattage make
suitable for the project requirements. Contractor to
submit lighting design calculation to determine the
adequacy of the wattage and should adjust the
number of LEDs/wattage as per project lighting
requirements. The fitting shall be approved by the
Engineer.

Light Fixture Type LED Batten Ceiling/surface
mounted, 18W complete in all respect with allied
accessories make Philips, GE,Pierlite or approved
equivalent. The fitting shall be approved by the
Engineer.

Wall bracket Light Fixture Type LED 12W energy
saving lamp with holder and complete in all respect
with allied accessories make Philips, GE, Pierlite or
approved equivalent. The fitting shall be approved by
the Engineer.

Wall Bracket fan 18" sweep make (Royal, Pak, GFC
or approved equivalent) capacitor type, copper
winding complete with all required accessories etc.

Rft.

Rft.

Rft.

Each

Each

Each

100.00

100.00

25.00

4.00

2.00

2.00

4.4

105 (a-
ii)/24

Providing and fixing Copper winded Exhaust fan with
louver and shutter made of Pak/Younas/G.F.C. i/c the
cost of necessary cable and hardware for connection
from ceiling rose complete as approved and directed
by Engineer Incharge. (a) Plastic body

(i) 12 " dia

Each

1.00




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT

CLUSTER : SOUTH II

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH

BILL OF QUANTITIES

Bill No. 1.7: ELECTRIFICATION FOR TUBE WELLS

Sr.
No.

Ref

Description

Unit

Quantity

Unit Rate
(Rs)

Amount
(Rs)

4.5

5.0

6.0

6.1

6/24

Supply and erection PVC pipe for recessed wiring
(main and

sub-main) purpose, including bends, specials, etc. in
floor, wall or trenches:-

100 mm dia (Class-B)

DISTRIBUTION BOARDS

D.Bs with TP incoming adjustable moulded case
circuit breaker and SP miniature outgoing circuit
breakers, Panel box SWG 16 powder coated RAL
colour 7032, IP class 44 and with all accessories.
alongwith all installation and operational accessories
as per specification or as shown on the drawings.

DB- Tubewell Room

1 No. 40 Amps (Adj.) MCB DP, RC=10kA,

1 No. outgoing 20A, MCB, SP, RC=10 kA

3 Nos. outgoing 10A, MCB, SP, RC=10 kA

2 Nos. Spare 10/20A, MCB, SP, RC=10 kA

Indication lights, push buttons, digital ammeter with
selector switch, digital voltmeter with selector switch,
Panel box SWG 16 powder coated RAL colour 7032,
IP class 44 and with all accessories.

LV SWITCHGEAR PANEL/MAIN PANEL BOARD
(MPB)

LV Switchgear Panel/Main Panel Board of 14 SWG,
IP class 54/44 & RAL 7032 including I/C and O/G
following electrical items, foundation/base frame with
all installation and operational accessories as per site
requirements, as per tender specifications and
drawings and as directed by the Engineer.

MPB

INCOMING

01 No. 100 Amps TP (adj.) MCCB, RC= 25 kA,
Icu=100%lcs

01 No. VSS (07 position)

Rft.

Each

No.

100.00

1.00

1.00




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT

CLUSTER : SOUTH II

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH

BILL OF QUANTITIES

Bill No. 1.7: ELECTRIFICATION FOR TUBE WELLS

Sr.
No.

Ref

Description

Unit

Quantity

Unit Rate
(Rs)

Amount
(Rs)

7.0

71

8.0

01 No. 0-600 Volts AC DIGITAL Voltmeter
03 Nos. 50/5 Amps Current Transformers

01 No. ASS (R-Y-B-OFF)

01 No. 0-50 Amps AC DIGITAL Ammeter

06 Nos. RYB and ON OFF TRIP LED indication lights
14 SWG steel sheet Panel RAL 7032, IP= 54/44 and
all other accessories,

OUTGOING

01 No. 100 Amp MCCB TP, RC=25kA , Icu=100%lcs
(For 20 HP Motor)

1 No. 40 Amps (Adj.) MCB DP, RC=10kA, (For
Tubewell Room)

01 No. 32 Amp MCCB TP, RC=25kA, Icu=100%lcs
(For PFI)

01 No. (Spare) 40 Amp MCCB TP, (Adj.) RC=25kA,
lcu=100%lIcs

01 No. (Spare) 25 Amp MCCB TP, (Adj.) RC=25kA,
Ilcu=100%lIcs

01 No. (Space) 63 Amp., MCCB TP, (Adj.) RC=25kA,
lcu=100%lIcs

01 No. Panel light with limit switch

02 Nos. Exhaust fan 6" (copper) & Louver 8" sweep
with thermosttae relay and all accessories etc.
Electrolytic copper bus bar with electrical grade PVC
mountings 3 for each, nuts, bolts and washers, control
MCB etc. (100 Amps. R+Y+B N, 50 Hz, 415V, AC)

All other accessories required for completion of the
quality works including Cable gland and lugs etc.

EARTHING AND BONDING

Supply, installation, testing and commissioning of
complete earthing system for MDB-PUMP The work
shall include 3 meter long copper rod of 20 mm dia
size with 35 mm? CU bare copper conductor, boring
upto ground water table (minimum 60 ft) earth
connecting point, etc PVC pipe 1.5" dia length 20 ft
long and charcoal and salt mixture material all around
the earthing rod . cable. Pit size 1.5' x 1.5" including
inspection box. Resistance value should be 2 Ohm
maximum specified earthing results. Complete in all
respects as per drawing and specification and as
directed by the Engineer

POWER FACTOR IMPROVEMENT PANEL (PFI)

No.

1.00




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT

CLUSTER : SOUTH II

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH

BILL OF QUANTITIES

Bill No. 1.7: ELECTRIFICATION FOR TUBE WELLS

Sr.
No.

Ref

Description

Unit

Quantity

Unit Rate
(Rs)

Amount
(Rs)

8.1

14 SWG steel sheet clad IP 54 colour RAL 7032
powder coated power factor improvement panel (PFI)
including Cu busbar, heavy duty incoming and
outgoing circuit breaker to capacitor, magnetic
contactors, continuous digital p.f controller, on & off
pushbuttons etc. complete with all components/
accessories as per specifications and drawings.

PFI - 10 kVAR
06 steps with continuous digital power factor and
capacitor controller with all accessories etc.

01 No. Neutral/OFF/Auto selector switch

02 Nos. 5 kVAR capacitor

02 Nos. 32 A Magnetic contactor (AC-3)

02 Nos. 25A MCCB, TP (Adj.) RC= 25 kA Circuit
breaker , lcu=100%Ics

05 Nos. Indication light - ( for magnetic contactor and
phase)

05 Nos. Push Buttons (ON/OFF)

05 Nos. Auxiliary contractor (NO/NC)

01 No. Panel light with limit switch

01 No. Exhaust fan 6" & Louver 8" sweep with
thermosttae relay and all accessories etc.

14 SWG steel sheet Panel RAL 7032, IP= 54/44 and
all other accessories,

Electrolytic copper bus bar with electrical grade PVC
mountings 3 for each, nuts, bolts and washers, control
MCB etc. (100 Amps. R+Y+B N, 50 Hz, 415V, AC)

All other accessories required for completion of the
qulaity works including Cable gland and lugs etc.
Contractor shall submit the genuine certificate from
the manufacturer/authorized agent clear by indicating
the project name make/model/rating of MCCB, MCB,
magnetic contactors, terminal blocks and voltmeters/
ammeter alongwith warranties.

No.

1.00

Total Amount for one (01) Tube Well

Total for (02) Tube Wells




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT
CLUSTER : SOUTH II

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH
BILL OF QUANTITIES

BILL NO1.8. GEOTECHNICAL INVESTIGATIONS

Note: Establishment of coordinates and ground elevations of all the boreholes using total station is
included in the scope of work. The coordinates should be provided with reference to a permanent bench
mark established at site.Hand auger will be used for execution of borehole in sandy / clayey soil. However,
percussion method of boring will be required if gravelly strata encountered. Contractor will be responsible
for arrangement of Personnel Protective Equipments (PPEs) such as safety helmets and jackets for
Consultant site supervisory / visiting staff. All soil / water samples collected from boreholes must be
labelled, stored and transported as per ASTM. The area and clearance ratio of thin walled tubes should be
in strict compliance with relevant ASTM standard.

Sr.
No.

Description

Unit

Quantity

Unit Rate
(Rs)

Amount
(Rs)

A.

A1

A2

A3

A4

A5

A6

A7

FIELD INVESTIGATIONS

Mobilization & demobilization of staff,
equipment and machinery

Drilling of one (01) borehole up to maximum
depth of 30.m and two (02) bore holes upto
maximum depth of 15.0m below surface with
straight rotary drilling or using appropriate
alternate drilling method in all kind of soil
strata . Minimum diameter of borehole should
be 100 mm for Hand Auger and 200 mm for
Percussion boring.

Performance of Standard Penetration Tests
(SPTs) in boreholes generally at 1 m depth
interval or as necessary along with collection
of SPT samples, including their labelling,
packing, storage & transportation to an
approved testing laboratory.

Collection of relatively undistrubed soil
samples from boreholes through Shelby
sampler, including their waxing, labelling,
packing, storage & transportation to an
approved testing laboratory.

Performance of field permeability test in
boreholes at selected depths using constant /
variable head condition.

Collection of bulk composite soil samples (at
least 50 kg - 100 kg of A-6 / A-7 material) from
borrow areas located adjacent to the project
sites.

Collection of water samples (if encountered)
from boreholes including their labelling,
packing, storage & transportation to an
approved testing laboratory.

LABORATORY TESTING




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT
CLUSTER : SOUTH II

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH

BILL OF QUANTITIES
BILL NO1.8. GEOTECHNICAL INVESTIGATIONS

Note: Establishment of coordinates and ground elevations of all the boreholes using total station is
included in the scope of work. The coordinates should be provided with reference to a permanent bench
mark established at site.Hand auger will be used for execution of borehole in sandy / clayey soil. However,
percussion method of boring will be required if gravelly strata encountered. Contractor will be responsible
for arrangement of Personnel Protective Equipments (PPEs) such as safety helmets and jackets for
Consultant site supervisory / visiting staff. All soil / water samples collected from boreholes must be
labelled, stored and transported as per ASTM. The area and clearance ratio of thin walled tubes should be
in strict compliance with relevant ASTM standard.

Sr. e . . Unit Rate Amount
No. Description Unit | Quantity (Rs) (Rs)

B1 Sieve Analysis

B2 Hydrometer Analysis

B3 Liquid and Plastic Limits

B4 Bulk & Dry Density
Consolidation with Swell Pressure

B5

Measurement

B6 Unconfined Compression

B7 Sulphate Content of Soil

B8 Chloride Content of Soil

B9 Organic Matter Content of Soil

B10 Complete chemical analysis of water samples
ilc TDS, Cl, SO4 & pH Job 2.00

Total -




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT
CLUSTER : SOUTH Il

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH

BILL OF QUANTITIES
SUMMARY

Sr. Description Amount
No. P (Rs)

2 SEWERAGE SYSTEM

2.1 |Sewerage Collection System

2.2 |Sump Section

2.3 |Anaerobic Baffled Reactor

2.4 |External work

2.5 |[Eelectrical Work

Total Rs.




CLUSTER : SOUTH I

BILL OF QUANTITIES
Bill No.2.1 SEWERAGE COLLECTION NETWORK

PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH

Sr
No

Ref

Description

Unit

Qty.

Unit Rate
(Rs.)

Amount
(Rs.)

4/29

4/46

4/19

3-42

3-42

19/47

21-1

Dismantling
Dismantling brick or flagged flooring without
concrete foundation.

Dismantling and removing road pavement, etc.,
including screening and stacking of byproducts
upto one chain lead (30 metre).

c) Dismantling cement concrete 1:2:4 plain.

Excavation

Earthwork excavation in open cutting for sewers
and manholes as shown in drawings without
shuttering and timbering, dressing to correct
section and dimensions according to templates
and levels, removing surface water, in all types of
soil except shingle, gravel and rock.

i) 0 ft. to 7.0 ft. (O to 2.10 m) depth

Excavation

Earthwork excavation in open cutting for sewers
and manholes as shown in drawings including
shuttering and timbering, dressing to correct
section and dimensions according to templates
and levels, and removing surface water, in all
types of soil except shingle, gravel and rock:-

i) 0 ft. to 7.0 ft. (O to 2.10 m) depth

ii) 7-01 ft. to 15.0 ft. (2.15 to 4.5 m) depth

Pipe Laying

uPVC Pipe

Providing, fixing, testing and commissioning of p-
PVC (Unplasticized Polyvinyl Chloride ) Nikasi/
waste pipe make of Dadex /Popular/Beta or
equivalent, plain /socket ended conforming to
code EN-1329 of specified SDR (Standard
Dimension Ratio) including the cost of specials
and Solvents complete in all respect as approved
and directed by the Engineer Incharge

a) Type (SDR 41/SN-4)
(vi) 6"(160 mm)

Providing and laying R.C.C. pipe, moulded with
cement concrete 1:172:3, with spigot socket or
collar joint, etc. including cost of reinforcement,
conforming to B.S. 5911: Part I: 1981, Class "L"
including carriage of pipe from factory to site of
work, lowering in trenches to correct alignment
and grade, jointing, cutting pipes where

necessary, finishing and testing, etc., complete.

100Sft

100Cft
100Cft

1000Cft

1000 Cft

1000 Cft

Rft

645.00

1,812.00
1.00

540.00

2,157.00

360.00

43,750.00




CLUSTER : SOUTH I

BILL OF QUANTITIES
Bill No.2.1 SEWERAGE COLLECTION NETWORK

PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH

NS(: Ref Description Unit Qty. Urz::)a\ te A{;:T;nt
iii) 225 mm (9:) i/d Rft 85,210.00
8 21-3 |Providing and laying R.C.C. pipe sewers,
moulded with cement concrete 1:1%2:3 conforming
to ASTM Specification C-76-20, Class Il. Wall B,
including carriage of pipe from factory to site of
work, lowering in trenches to correct alignment
and grade, jointing with rubber ring, cutting pipes
where necessary, testing, etc., complete
i) 310 mm (12") i/d Rft 22,975.00
9 21-4 |Providing and laying R.C.C. pipe sewers,
moulded with cement concrete 1:1%2:3 conforming
to ASTM Specification C-76-20, Class lll, Wall B,
including carriage of pipes from factory to site of
work, lowering in trenches to correct alignment
and grade, jointing with rubber ring, cutting pipes
where necessary, testing, etc. complete:-
i) 310 mm (12") i/d Rft 5,745.00
Backfilling
10| 3-13 |Rehandling of earthwork:
a) Lead up to a single throw of kassi, phaorah or
shovel 1000 Cft| 2,445.00
Gully Grating Chamber
11| 21/8 |Constructing standard gully grating chamber,
3'x2%%' (900x750 mm), with chinaware trap as per
PHED Drawing STD/PD No. 3 of 1977, complete
in all respects. Each 700.00
Dressing and Levelling
12| 3/18/b |Dressing and levelling of earhtwork to designed
section, etc. complete:-
b) Ordinary or hard soil. 1000CHt. 250.00
Brick Soling
13| 18/20 |Providing and laying dry brick pavement /soling in
streets or roads, etc. sand grounted, laid in proper
camber, including preparation, watering,
compaction of bed to proper camber, and sand
cushion. 100CHt. 1,876.00
Restoration
14 | 21/10 [Restoration of brick pavement on edge, over laid
service line, with 2" (50 mm) sand cushion under
soling.
100Sft 645.00

Tuff Paver




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT
CLUSTER : SOUTH I

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH
BILL OF QUANTITIES
Bill No.2.1 SEWERAGE COLLECTION NETWORK

Sr . . Unit Rate Amount
No Ref Description Unit Qty. (Rs.) (Rs.)

15| 10/42 |Relaying Tuff pavers, having 7000 PSI, crushing

+ strength of approved manufacturer, over 3" sand
10/3 |cushion i/c grouting with sand in joints i/c finishing
to require slope. complete in all respect.

¢) 80-mm thick Sft 5,600.00

16 | 10/42 [Providing and laying Tuff pavers, having 7000
PSI, crushing strength of approved manufacturer,
over 2" to 3" sand cushion i/c grouting with sand
in joints i/c finishing to require slope . complete in
all respect.

(50% Grey / 50% Coloured)

¢) 80-mm thick Sft 1,400.00

Restoration

17 | 21/12/a |Restoration of metalled road, on laid service line,
including compaction:-

Carpetted road, with 2" (50 mm) carpet and 10"
(250 mm) depth of stone metal for sub-base and

base. 100Sft 1,812.00
Brick Ballast

18 6/2 |Dry rammed brick or stone ballast, 172" to 2"( 40
mm to 50 mm) gauge. 100Cft 1.00
PCC

19| 6/5-f |Cement concrete plain including placing,
compacting, finishing and curing complete
(including screening and washing of stone
aggregate):

Ratio 1: 2: 4
100Cft 1.00

Transportation

20 | 3/17 [Transportation of earth all types when the total
distance, including the lead covered in the item of
work, is more than 1000 ft. (300 m)

a) upto %2 mile (400 m). 1000Cft 611.00
b) for every 330 ft. (100 m) additional lead or part
thereof, beyond % mile (400 m) upto one mile.
(1.6 Km.) 1000Cft 611.00

House Connection

21 N.S |Construction of chambers 3' x 3' x 2.50' deep
including removeable slab, 9" thick brick
masonary walls set in 1:3 cement mortar, 6" thick
cement concrete 1:4:8 & 1:2:4, RCC slab (1:2:4),
cement plaster 1:3 to all inside wall surfaces and
top curing, excavation, backfilling and disposal of
surplus earth etc. complete in all respect as

shown in drawing. Nos. 1,050.00

Manhole




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT
CLUSTER : SOUTH I
PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH
BILL OF QUANTITIES
Bill No.2.1 SEWERAGE COLLECTION NETWORK

Sr . . Unit Rate Amount
No Ref Description Unit Qty. (Rs.) (Rs.)

22| 3-42-i |Earthwork excavation in open cutting for sewers
and manholes as shown in drawings including
shuttering and timbering, dressing to correct
section and dimensions according to templates
and levels, removing surface water, in all types of
soil except shingle, gravel and rock.

i) 0 ft. to 7.0 ft. (O to 2.10 m) depth 1000 Cft 662.00

ii) 7-01 ft. to 15.0 ft. (2.15t0 4.5 m) 1000 Cft 166.00

23 6/2 |Dry rammed brick or stone ballast, 172" to 2"( 40
mm to 50mm) gauge. (Labour only) 100 Cft 493.00

24| 6-5-i |Cement concrete plain including placing,
compacting, finishing and curing complete
(including screening and washing of stone

aggregate): (f) Ratio 1: 2: 4 100 Cft 496.00
25| 7-7-i |Pacca brick work other than building upto 10ft. (3

m) height.

i) cement, sand mortar:-

Ratio 1:3 100 Cft 1,681.00

26| 7-10 |Extra for pacca brick work in steining of wells or
any other circular masonry.. 100 Cft 1,681.00

27| 6-5-f [Cement concrete plain including placing,
compacting, finishing and curing complete
(including screening and washing of stone
aggregate)nominal mix Ratio 1:2:4

Top ring Beam 100 Cft 355.00

28 | 11-8-c |Cement plaster 1:3 upto 20' (6.0 m) height 3/4"
thick Plaster Ratio 1:3 (External) 100 Sft 2,452.00

29 [ 11-18-b [Cement pointing struck joints, on walls (1:3)
(Internal) 100 Sft 1,754.00

30| N/S |[|Providing and fixing RPC Manhole Cover
Manufactured with 100% Recycled Plastic
Composite Material, 650 mm (26"dia) with clear A
opening size 600 mm (24" dia) and RPC manhole
frame having dia meter 790 mm (31.1") with
average breaking load capacity of 10 Ton and
weight including frame of 50 kg (Minimum). Each 1,992.00

31| 21-13 |Providing and fixing 1%"x1%4"x3/16" (31x31x5
mm) angle iron step, in manhole chambers,
including carriage and setting the same in work to
correct lines and levels. Each 8,976.00

32 1/1  |Carriage of 100 Cft. (2.83 cu.m) of all materials
like stone aggregate, spawl, kankar lime
(unslaked), surkhi, etc. or 150 Cft. (4.25 cu.m) of|
timber, by truck or by any other means owned by
the contractor. (crushed stone aggregate and bajri
used in concrete items) (Lead 152 Km)

Cft 78,228.00




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT
CLUSTER : SOUTH I

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH
BILL OF QUANTITIES
Bill No.2.1 SEWERAGE COLLECTION NETWORK

Sr . . Unit Rate Amount
No Ref Description Unit Qty. (Rs.) (Rs.)

Total Amount Rs. -




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT
CLUSTER : SOUTH II

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH
BILL OF QUANTITIES
Bill No.2.2 SUMP SECTION (6Nos.)

Sr. e . . Unit Rate Amount
No Ref Description Unit Quantity (Rs.) (Rs.)

Excavation

1 3/21/2 |Excavation in foundation of building, bridges and
other structures, including dagbelling, dressing,
refilling in layers around structure with excavated
earth, watering and ramming lead upto one chain
(30 m)lift upto 5 ft (1.5m).

a) By Excavator

ii) Ordinary soil 1000CHt 3.00
b)Lift from 5ft (1.5m) to 15 ft (4.5 m):-
ii) Ordinary soil 1000CHt 3.00
P.C.C

2 6/5 Cement concrete plain including placing,

compacting, finishing and curing complete
(including screening and washing of stone
aggregate):

(i) Ratio 1: 4: 8 100Cft 3.00

R.C.C Work

3 | 6/6/ali/3 |Providing and laying reinforced cement concrete
(i/c pre-stressed concrete), using coarse sand and
screened graded and washed aggregate, in
required shape and design, i/c forms, moulds,
shuttering, lifting, compacting, curing, rendering
and finishing exposed surface, complete (but
excluding the cost of steel reinforcement, its
fabrication and placing in position, complete

(a)(iii) Reinforced cement concrete in slab of rafts
| strip foundation, base slab of column and
retaining walls; etc and footing beams, other
structural members other than those mentioned in
6(a) (i) & (ii) above not requiring form work (i.e.
horizontal shuttering) complete in all respects:-

(2) Type B (nominal mix 1: 1%: 3)

P Cft 338.00

a).(i) Reinforced cement concrete in roof slab,
beams, columns, lintels, girders and other

structural members laid in situ or pre-cast laid in
position, or pre-stressed members cast in situ,
complete in all respect. (2) Type B (nominal mix 1:
1/

17%:3) P Cit 1,578.00

Steel




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT

CLUSTER : SOUTH II

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH
BILL OF QUANTITIES

Bill No.2.2 SUMP SECTION (6Nos.)

Sr.
No

Ref

Description

Unit

Quantity

Unit Rate
(Rs.)

Amount
(Rs.)

4

10

11

6/12/c

6/31A

2113

N/S

18/14

23/63

25/10+11

11

Fabrication of mild steel reinforcement for cement
concrete, i/c cutting, bending, laying in position,
making joints and fastening, i/c cost of bending
wire and labour charges for bending of steel
reinforcement (also includes removal of rust from
deformed bars) Gade 60

Providing and embedding 10" (250mm) wide PVC
water stopper in expansion joints of RCC
structures (Retaining walls, water tanks, Slabs)
complete in all respect.

i) 10" wide 6 mm thick

Providing and fixing 1%"x1%"x3/16" (31x31x5
mm) angle iron step, in manhole chambers,
including carriage and setting the same in work to
correct lines and levels.

Providing and fixing RPC Manhole Cover
Manufactured with 100% Recycled Plastic
Composite Material, 650 mm (26"dia) with clear
opening size 600 mm (24" dia) and RPC manhole
frame having dia meter 790 mm (31.1") with
average breaking load capacity of 10 Ton and
weight including frame of 50 kg (Minimum).

Providing and fixing G.I. pipe railing, as per
standard drawing.

Two Coats of Bitumen Grade 80/100 (40
Lbs/100Sft) (NRL/PARCO) and Wrapping of
Polythene (500 gauge) on M.S. Pipe

Screen

Fabrication of heavy steel work, with angle, tees,
flat iron round iron and sheet iron for making
trusses, girders, tanks, etc., including cutting,
drilling, revitting, handling, assembling and fixing,
but excluding erection in position.

Crush Stone Carriage

Carriage of 100 Cft. (2.83 cu.m) of all materials
like stone aggregate, spawl, kankar lime
(unslaked), surkhi, etc. or 150 Cft. (4.25 cu.m) of
timber, by truck or by any other means owned by
the contractor. (crushed stone aggregate and bajri
used in concrete items) (Lead 152 Km)

100Kg

Rft

Nos.

Nos.
Per Rft.

of 3 rows
of
Pipes

100Sft

100Kg

Cft

48.00

196.00

48.00

6.00

196.00

2.00

34.00

1,848.00




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT

CLUSTER : SOUTH II

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH
BILL OF QUANTITIES

Bill No.2.2 SUMP SECTION (6Nos.)

fl:; Ref Description Unit Quantity Un;;:;‘te A(r;(;l.;nt
Penstock Gate
12 N/S  |Providing and fixing motorized operated penstock
gate (including gear and automatic switch) as per
B.S.S 7775 of below mentioned size with CI
shutter and frame/channel with interior brass
channel on bottom and two sides through which
gate travels i/c non-magnetic SS spindle with
square thread Cl head stock and wheel etc
complete in all respect as per drawing and
directed by the engineer incharge
Penstock Gate Size with clear opening (310mm x
310mm) Each 6.00
CIVIL AND MECHANICAL WORKS
13 N.S Designing, manufacturing, testing at

manufacturers workshop, supplying at site,
installation, testing, commissioning, guarantee
and maintenance for one year during defect
liability period of each item of following equipment:
Close coupled, non-clogging, vertical shaft,
centrifugal type submersible pump, sewage cum
storm water pumps of following discharge and
rated head with suitable AC induction, totally
enclosed, 4 pole, 3-ph, 400V, 50 Hz, insulation
class F, ingress protection IP 68 motors to be
installed in wet well, alongwith electrical cable
upto 15 m unit, pressure gauge at discharge side,
02 Nos. sluice valve, 01 No, non-return valve
including factory inspection during casting of
pumps and final inspection at test bed, erection &
maintenance tools and spare parts as per
Specifications. All equipment shall be from
internationally reputed approved manufacturers.

a.Pump

Capacity = 25 m3/h (0.25 cusecs)

Head = 30 ft (10 m)

Min. Free Particle Size = 80 mm

Min. Efficiency = 60%

Maximum speed = 1500 rpm

Casing: Cast iron ASTM A 48 Class 35, EN GJL
250 or better

Impeller: Ductile Cast iron (A536 GR 65-45-12) or
better

Shaft: Stainless Steel AISI 431 304 or better
Mechanical Seal: Two mechanical seals with oil
reservoir and Moisture in Oil sensors

Primary Seal: Silicon Carbide-Silicon Carbide
Secondary Seal: Silicon Carbide-Carbon.




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT
CLUSTER : SOUTH II

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH
BILL OF QUANTITIES
Bill No.2.2 SUMP SECTION (6Nos.)

Sr. e . . Unit Rate Amount
No Ref Description Unit Quantity (Rs.) (Rs.)

b. Motor

Rated power suitable for Pump described in “a)”
Insulation Class = H

Ingress Protection = IP 68

Min. Efficiency = as per IE-2

c. Motor Control Unit (MCU)MCU with painted
metallic box, auto star delta starter, circuit
breaker, magnetic contactor, on/off switch, control
fuse, auto level control with ultrasonic level
sensor, control wire, under/over voltage relay,
electronic over current relay, indication lamps,
digital ampere meter, volt meter, hour run meter,
dry running protection, high temperature
protection, phase reversal protection, alongwith
wiring and necessary items for moisture in oil
monitoring for mechanical seals and level for dry
running protection, temperature and vibration
monitoring of pump units, controller for alternate
operation of pumps at predetermined time,
complete in all respects. All the equipment shall
be from internationally reputed approved
manufacturers.

d. 2 No’s Sluice valve (rising type), MS pipe 80 ft
including bends & Tees and 1 No. Non return
valve of B.S.S 5163 quality and weight with each
pumping set.

(Amount of Sr. No. "a" to "d") Total Price

Job 12.00
14| 23/62 |Providing and fixing Chain Pulley Block of 5 ton
capacity with 5 meter length of chain, as per
required specifications complete in all respect and
as approved by the Engineer Incharge.
No 6.00

Total Amount (Rs) -




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT
CLUSTER : SOUTH II

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH

BILL OF QUANTITIES

Bill No.2.3 ANAEROBIC BAFFLED REACTOR (2Nos. Size 45'x40", 1Nos.Size 50'x40' & 3Nos.Size
35'x25')

Sr.
No

Ref

Unit Rate Amount

Description Unit Quantity (Rs.) (Rs.)

3/71i

6/5

6/6/ali/3

Excavation

Earthwork excavation in open cutting upto 5'-0"
(1.5 m) depth for storm water channels, drains,
sullage drains in open areas, roads, streets,
lanes, including under pinning of walls and
shoring to protect existing works, shuttering and
timbering the trenches, dressed to designed
level and dimensions, trimming, removal of
surface water fromtrenches, back filing and
surplus excavated material disposed of and
dressed within 50 ft. (15 m) lead:-

i) in ordinary soil.

1000Cft 28.00

P.C.C

Cement concrete plain including placing,
compacting, finishing and curing complete
(including screening and washing of stone
aggregate):

(i) Ratio 1: 4: 8 100Cft 46.00

R.C.C Work

Providing and laying reinforced cement
concrete (i/lc pre-stressed concrete), using
coarse sand and screened graded and washed
aggregate, in required shape and design, i/c
forms, moulds, shuttering, lifting, compacting,
curing, rendering and finishing exposed
surface, complete (but excluding the cost of
steel reinforcement, its fabrication and placing
in position, complete

(a)(iii) Reinforced cement concrete in slab of
rafts / strip foundation, base slab of column and
retaining walls; etc and footing beams, other
structural members other than those mentioned
in 6(a) (i) & (ii) above not requiring form work
(i.e. horizontal shuttering) complete in all
respects:-

2T B inal mix 1: 1%%: 3
(2) Type B (nominal mix 5. 3) P Cit 5.911.00

a).(i) Reinforced cement concrete in roof slab,
beams, columns, lintels, girders and other
structural members laid in situ or pre-cast laid
in position, or pre-stressed members cast in
situ, complete in all respect. (2) Type B

. .
(nominal mix 1: 1%%: 3) pct | 13.293.00




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT
CLUSTER : SOUTH II

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH

BILL OF QUANTITIES

Bill No.2.3 ANAEROBIC BAFFLED REACTOR (2Nos. Size 45'x40", 1Nos.Size 50'x40' & 3Nos.Size
35'x25')

Sr.
No

Ref

Unit Rate Amount

Description Unit Quantity (Rs.) (Rs.)

4

6/12/c

6/31A

2113

N/S

23/21

171

Steel

Fabrication of mild steel reinforcement for
cement concrete, i/c cutting, bending, laying in
position, making joints and fastening, i/c cost of
bending wire and labour charges for bending of
steel reinforcement (also includes removal of
rust from deformed bars) Gade 60

100Kg 479.00

Providing and embedding 10" (250mm) wide
PVC water stopper in expansion joints of RCC
structures (Retaining walls, water tanks, Slabs)
complete in all respect.

i) 10" wide 6 mm thick Rft 1,601.00

Providing and fixing 1%4"x1%4"x3/16" (31x31x5
mm) angle iron step, in manhole chambers,
including carriage and setting the same in work

to correct lines and levels.
Nos. 216.00

Providing and fixing RPC Manhole Cover
Manufactured with 100% Recycled Plastic
Composite Material, 650 mm (26"dia) with clear
opening size 600 mm (24" dia) and RPC
manhole frame having dia meter 790 mm
(31.1") with average breaking load capacity of
10 Ton and weight including frame of 50 kg

(Minimum). Nos. 27.00

C.l1 Vent Pipe

Providing, laying, cutting, jointing, testing and
disinfecting cast iron pipe line (BS-2035) in
trenches, with flanged and flanged joints,
complete in all respects:-

b) 4" (100 mm) i/d Rft 135.00

Crush Stone Carriage

Carriage of 100 Cft. (2.83 cu.m) of all materials
like stone aggregate, spawl, kankar lime
(unslaked), surkhi, etc. or 150 Cft. (4.25 cu.m)
of timber, by truck or by any other means
owned by the contractor. (crushed stone
aggregate and bajri used in concrete items)
(Lead 152 Km) Cft 21,058.00

Total Amount (Rs)




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT

CLUSTER : SOUTH II
PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH
BILL OF QUANTITIES
Bill No.2.4 EXTERNAL WORK (BOUNDARY WALL AND GUARD ROOM) FOR SEWER

Sr.
No.

Ref

Description

Unit

Qty.

Unit Rate (Rs)

Amount
(Rs)

31211/

3/15

6/3/d

7/4/i

6/36

6/38

7/5

Civil Works

Boundary wall

Excavation

Excavation in foundation of building, bridges
and other structures, including dagbelling,
dressing, refilling around structure with
excavated earth, watering and ramming lead
upto one chain (30 m) and lift upto 5 ft. (1.5 m)

in ordinary soil.

Filling, watering and ramming earth under
floors:-
i) with surplus earth from foundation, etc.

Cement Concrete

Cement concrete brick or stone ballast 172 " to
2" (40 mm to 50 mm) gauge, in foundation
and plinth:-

Ratio 1: 6: 12

Brick work in Foundation
Pacca brick work in foundation and plinth in:-
Cement, sand mortar:- Ratio 1:5

Horizontal D.P.C

Providing and laying damp proof course of
cement concrete 1:2:4 (using cement, sand
and shingle), including bitumen coating :-

(a) with one coat bitumen and one coat
polythene sheet 500gauge

i) 1-1/2" thick (40 mm)

Vertical DPC

Providing and laying vertical damp proof
course with cement sand plaster and bitumen
coating:-

(a) with one coat of bitumen and one coat of
polythene sheet 500 gauge:

i) Ratio 1: 4

b) %" thick (20 mm)

Brick work in Super Structure

Pacca brick work in ground floor:-

i) Cement, sand mortar:- Ratio 1:5

Concrete Work

1000Cft

1000Cft

100Cft

100Cft

100Sft

100Sft

100Cft

6.00

3.00

8.00

88.00

11.00

10.00

61.00




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT

CLUSTER : SOUTH II
PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH
BILL OF QUANTITIES
Bill No.2.4 EXTERNAL WORK (BOUNDARY WALL AND GUARD ROOM) FOR SEWER

S; Ref Description Unit Qty. | UnitRate (Rs) A'(';’s‘;"t
8 6/6 |Providing and laying reinforced cement

concrete (including prestressed concrete),

using coarse sand and screened graded and

washed aggregate, in required shape and

design, including forms, moulds, shuttering,

lifting, compacting, curing, rendering and

finishing exposed surface, complete (but

excluding the cost of steel reinforcement, its

fabrication and placing in position, etc.):-

In Foundation

(a)(iii) Reinforced cement concrete in slab of

rafts / strip foundation, base slab of column

and retaining walls; etc and footing beams,

other structural members other than those

mentioned in 6(a) (i)&(ii) above not requiring

form work (i.e. horizontal shuttering) complete

in all respects:-

(3) Type C (nominal mix 1: 2: 4) P.Cft 120.00

(a) (i) Reinforced cement concrete in roof

slab, beams, columns lintels, girders and

other structural members laid in situ or precast

laid in position, or prestressed members cast

in situ, complete in all respects:-

Type C (nominal mix 1: 2: 4) P.Cft 151.00

Steel Work.
9 | 6/12-c |Fabrication of mild steel reinforcement for

cement concrete, including cutting, bending,

laying in position, making joints and

fastenings, including cost of binding wire and

labour charges for binding of steel

reinforcement (also includes removal of rust

from bars):-

Deformed bars (Grade-60) 100kg 7.00

Cement Plaster
10 | 11/9-c [Cement plaster 1:4 upto 20' (6.00 m) height:-

c) %" (20 mm) thick 100Sft 80.00
11 | 11/18-b [Cement pointing struck joints, on walls, upto

20' (6.00 m) hiehgt:-

b) ratio 1:3 100Sft 80.00
12 | 11/22 |Priming coat of chalk under distemper. 100Sft 80.00

Distempering
13 | 11/23 |Distempering:-

iii) three coats 100Sft 80.00




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT

CLUSTER : SOUTH II
PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH
BILL OF QUANTITIES
Bill No.2.4 EXTERNAL WORK (BOUNDARY WALL AND GUARD ROOM) FOR SEWER

S; Ref Description Unit Qty. | Unit Rate (Rs) A'(';’s‘;"t
14 | 11/31 |Extra cost of labour and material for red oxide
pigment in cement pointing to match with the
colour of bricks. 100Sft 80.00
Cement Concrete
15 | 6/5/f [Cement concrete plain including placing,
compacting, finishing and curing complete
(including screening and washing of stone
aggregate):
(f) Ratio 1: 2: 4 100Cft 2.00
Crush Stone Carriage
16 1/1 |Carriage of 100 Cft. (2.83 cu.m) of all
materials like stone aggregate, spawl, kankar
lime (unslaked), surkhi, etc. or 150 Cft. (4.25
cu.m) of timber, by truck or by any other
means owned by the contractor. (crushed
stone aggregate and bajri used in concrete
items) (Lead 152 Km)
Cft 406.00
Main Gate
17 | 25/30 |Making and fixing steel grated doors,
complete with locking arrangement, angle iron
frame 2"x2"x3/8" (50x50x10 mm) and %" (20
mm) square bars 4" (100 mm) centre to
centre. Sft 490.00
Paint
18 | 13/5/c |Painting new surface:-
Preparing surface and painting of doors and
windows any type (including edges):-
i) priming coat. 100Sft 5.00
ii)Two coat 100Sft 5.00
GUARD ROOM
Excavation
1 | 3/21/1/ii|[Excavation in foundation of building, bridges
and other structures, including dagbelling,
dressing, refiling around structure with
excavated earth, watering and ramming lead
upto one chain (30 m) and lift upto 5 ft. (1.5 m)
in ordinary soil. 1000Cft 2.00
Cement Concrete
2 6/3/d [Cement concrete brick or stone ballast 12 " to
2" (40 mm to 50 mm) gauge, in foundation
and plinth:-
Ratio 1: 6: 12 100Cft 4.00
Brick work in Foundation
3 7/4/i [Pacca brick work in foundation and plinth in:-




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT

CLUSTER : SOUTH II
PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH
BILL OF QUANTITIES
Bill No.2.4 EXTERNAL WORK (BOUNDARY WALL AND GUARD ROOM) FOR SEWER

Sr. e . . Amount

No. Ref Description Unit Qty. Unit Rate (Rs) (Rs)
Cement, sand mortar:- Ratio 1:5 100Cft 33.00
Horizontal D.P.C

4 6/36 |Providing and laying damp proof course of
cement concrete 1:2:4 (using cement, sand
and shingle), including bitumen coating :-
(a) with one coat bitumen and one coat
polythene sheet 500gauge
i) 1-1/2" thick (40 mm) 100Sft 2.00
Brick work in Super Structure

5 7/5 |Pacca brick work in ground floor:-
i)C t d mortar:- Ratio 1:5
i) Cement, sand mortar:- Ratio 100CHt 21.00
Concrete Work

6 6/6 |Providing and laying reinforced cement
concrete (including prestressed concrete),
using coarse sand and screened graded and
washed aggregate, in required shape and
design, including forms, moulds, shuttering,
lifting, compacting, curing, rendering and
finishing exposed surface, complete (but
excluding the cost of steel reinforcement, its
fabrication and placing in position, etc.):-
(a) (i) Reinforced cement concrete in roof
slab, beams, columns lintels, girders and
other structural members laid in situ or precast
laid in position, or prestressed members cast
in situ, complete in all respects:-
Type C (nominal mix 1: 2: 4) P.Cft 407.00
Steel Work.

7 | 6/12-c |Fabrication of mild steel reinforcement for
cement concrete, including cutting, bending,
laying in position, making joints and
fastenings, including cost of binding wire and
labour charges for binding of steel
reinforcement (also includes removal of rust
from bars):-
Deformed bars (Grade-60) 100kg 11.00
Flooring

8 3/15 [Filling, watering and ramming earth under
floors:-
i) with surplus earth from foundation, etc. 1000Cft 2.00




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT

CLUSTER : SOUTH II
PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH
BILL OF QUANTITIES
Bill No.2.4 EXTERNAL WORK (BOUNDARY WALL AND GUARD ROOM) FOR SEWER

Sr. e . . Amount
No. Ref Description Unit Qty. Unit Rate (Rs) (Rs)
9 10/3 |Supplying and filling sand under floor; or
plugging in wells. 100Cft 6.00
Brick ballast
10 6/2 |Dry rammed brick or stone ballast, 12" to 2"(
40 mm to 50 mm) gauge. 100Cft 5.00
Cement Concrete
11 6/5/f |Cement concrete plain including placing,
compacting, finishing and curing complete
(including screening and washing of stone
aggregate):
(f) Ratio 1: 2: 4 100Cft 3.00
Topping
PCC Floor
12 | 10/16 |Providing and laying topping of cement
concrete 1:2:4, including surface finishing and
dividing in panels:- (e) 2"(50 mm) thick
100Sft 6.00
Slab Plaster
13 [ 11/10/b
Cement plaster 3/8" (10 mm) thick under soffit
of RCC. roof slabs only, upto 20' height.
b) 1:3 100Sft 6.00
Cement Plaster
14 | 11/9-b [Cement plaster 1:4 upto 20' (6.00 m) height:-
1/2" (13 mm) thick 100Sft 22.00
15 | 11/18-b |Cement pointing struck joints, on walls, upto
20' (6.00 m) hiehgt:-
b) ratio 1:3 100Sft 41.00
16 | 11/31 |Extra cost of labour and material for red oxide
pigment in cement pointing to match with the
colour of bricks. 100Sft 41.00
17 | 11/22 [Priming coat of chalk under distemper. 100Sft 28.00
Distempering
18 | 11/23 [Distempering:-
iii) three coats 100Sft 28.00
Steel Door
19 | 25-31 [Making and fixing steel grated door with 1/16"
thick (1.5mm) sheeting, including angle iron
frame 2"x2"x3/8" (50x50x10 mm) and %" (20
mm) square bars 4" (100 mm) centre to
centre, with locking arrangement Sft 147.00




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT

CLUSTER : SOUTH II
PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH
BILL OF QUANTITIES
Bill No.2.4 EXTERNAL WORK (BOUNDARY WALL AND GUARD ROOM) FOR SEWER

Sr.
No.

Ref

Description

Unit

Qty.

Unit Rate (Rs)

Amount
(Rs)

20

21

21

22

23

24

25/41

13/5/c

9/5

9/14

9/15

9/16

Steel Window

Providing and fixing steel windows with
openable glazed panels, using beam section
for frame 172"x1"x5/8"x1/8" (40x25x16x3 mm),
Z-section for leaves Y4"x1"x%"x1/8"
(20x25x20x3 mm),  T-section  sashes
1"x1"x1/8" (25x25x3 mm), glass panes,
wooden screed for glazing embedded over a
thin layer of putty duly screwed with leaves,
brass fittings, holdfast, duly painted, complete
in all respects, including all cost of material
and labour, etc. as per approved design and
as directed by the Engineer-in-charge:-

b) fixed with wire gauze, 22 SWG

v) glass pane 5 mm thick

Paint

Painting new surface:-

Preparing surface and painting of doors and
windows any type (including edges):-

i) priming coat.

ii)Two coat

Roof Insulation

Single layer of tiles 9"x47%2"x1%%" (225x113x40
mm) laid over 4"(100 mm) earth and 1" (25
mm) mud plaster without Bhoosa, grouted with
cement sand 1:3 on top of RCC roof slab,
provided with 34 Ibs. per %Sft. or 1.72
Kg/Sq.m bitumen coating sand blinded i/c
polythene sheet 500 gauge.

Khassi parnalas in cement, sand mortar 1:2,
12" (300 mm) outside width finished smooth
with a floating coat of neat cement.

Khurras
Khuras on roof 2'x2'x6" (600 x 600 x 150 mm)

Bottom Khuras of brick masonry in cement
mortar 1:6, 4'x2'x4’%2" (1200x600x113 mm)
over 3" (75 mm) cement concrete 1:4:8.

Sft

100Sft
100Sft

100Sft

Rft

Each

Each

96.00

5.00
5.00

8.00

75.00

6.00

6.00




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT

CLUSTER : SOUTH II
PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH

BILL OF QUANTITIES

Bill No.2.4 EXTERNAL WORK (BOUNDARY WALL AND GUARD ROOM) FOR SEWER

Sr.

No. Ref Description

Unit

Qty.

Unit Rate (Rs)

Amount
(Rs)

25 1/1 |Carriage of 100 Cft. (2.83 cu.m) of all
materials like stone aggregate, spawl, kankar
lime (unslaked), surkhi, etc. or 150 Cft. (4.25
cu.m) of timber, by truck or by any other
means owned by the contractor. (crushed
stone aggregate and bajri used in concrete
items) (Lead 152 Km)

Cft

585.00

Total Amount Rs.




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT

CLUSTER : SOUTH Il

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH

COST ESTIMATE
Bill No. 2.5: ELECTRIFICATION FOR DISPOSAL

Sr. e . . . Amount
No. Ref Description Unit Quantity | Unit Rate (Rs) (Rs)
1.0 WIRING AND ACCESSORIES
1.1 10(a- |Wiring of light or fan point from switch to the point
ii)24, |with 3 x 1.5 sgmm PVC insulated single core
3(iii)/24, |cables in PVC pipes concealed in walls, columns
17(i)/24, |and slabs including accessories, PVC box, 10 Amp.
35(ii)/24 [gang switch 1 or 2 way as required, one for each
light or fan and installed as in specifications.
Each 6.00
1.2 | 10(a- |Circuit wiring from MCBs board to gang switches
iii)/24, |board with 3 x 2.5 sgmm PVC insulated single core
3(iii)/24 |cables in appropriate size PVC conduit. Each 2.00
1.3 | 10(a- |The same as item No. 1.1 but from one light point
ii)/24, |to another light point.
3(iii)/24 Each 1.00
14| 10(a- |5 Amp 2/3 pin universal flush mounting switch
iv)/24, |socket unit away from switch board and wired with
17(ii)/24, [3 x 4 sgmm single core cable from nearest circuit
39(i)/24, |available in PVC concealed conduits or trunking
3(iii)/24 |including all conduit accessories as required
complete in all respect.
Each 2.00
1.5 10(a- |The same as item No.1.4 but wiring from one
iii)/24, |socket to another socket with 3 x 2.5 sgqmm single
3(iii)/24 [core cable Each 1.00
1.6 | 10(a- |The same as item No. 1.4 but wiring of 15/20A, 3-
v)/24, |pin flush mounting switch socket unit wired with 3 x
3(iii)/24, |6 sgmm single core cable wires starting from D.B.
39(ii)/24,
17(ii)/24
Each 1.00
2.0 POWER CABLE
2.1
Supply and erection of copper conductor cables for
service  connection, in prelaid  pipe/G..
wire/trenches, etc. (rate for
cable only)
PVC insulated, PVC sheathed 4 core, 600/1000
volt non armoured cable
13(c-
viii)/24 (25 mm (19/0.052") Each 100.00
2.2 Supply and erection of single core PVC insulated

copper conductor cables, in prelaid PVC pipe/M.S.
conduit/G.1

pipe/wooden strip batten/wooden casing an
capping/G.l. wire/trenches (rate for cables only)




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT

CLUSTER : SOUTH Il

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH

COST ESTIMATE
Bill No. 2.5: ELECTRIFICATION FOR DISPOSAL

Sr.
No.

Ref

Description

Unit

Quantity

Unit Rate (Rs)

Amount
(Rs)

3.0

3.1

4.0

4.1

4.2

43

44

10(c-
vi)/24
10(c-
vii)/24

100(a-
ii)/24

105 (a-
ii)/24

450/750 volts, PVC insulated:

10 mm sq (7/0.052")

16 mm sq (7/0.064")
CABLE TRAYS

Providing and fixing cable tray with straight flange
fabricated with perforated G.l. Sheet of specified
guage,size and depth duly supported on painted
brackets of MS angle iron of 1-1/2"x1-1/2"x3/16"
and MS patti of 1-1/2"x3/16" size @ 3 ft C/C,
hangers i/c the cost of hardwares as approved and
directed by the Engineer Incharge.

6"x3"

LIGHT FITTINGS AND FANS

Following LED Luminaries of suitable wattage
make suitable for the project requirements.
Contractor to submit lighting design calculation to
determine the adequacy of the wattage and should
adjust the number of LEDs/wattage as per project
lighting requirements. The fitting shall be approved
by the Engineer.

Light Fixture Type LED Batten Ceiling/surface
mounted, 18W complete in all respect with allied
accessories make Philips, GE,Pierlite or approved
equivalent. The fitting shall be approved by the
Engineer.

Wall bracket Light Fixture Type LED 12W energy,
saving lamp with holder and complete in all respect
with allied accessories make Philips, GE, Pierlite or|
approved equivalent. The fitting shall be approved
by the Engineer.

Wall Bracket fan 18" sweep make (Royal, Pak,
GFC or approved equivalent) capacitor type,
copper winding complete with all required
accessories etc.

Providing and fixing Copper winded Exhaust fan
with louver and shutter made of Pak/Younas/G.F.C.
i/lc the cost of necessary cable and hardware for
connection from ceiling rose complete as approved
and directed by Engineer Incharge. (a) Plastic body
(i) 12 " dia

Rft.

Rft.

Rft.

Each

Each

Each

Each

100.00

100.00

25.00

4.00

2.00

2.00

1.00

4.5

6/24

Supply and erection PVC pipe for recessed wiring
(main and
sub-main) purpose, including bends, specials, etc.




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT

CLUSTER : SOUTH Il
PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH

COST ESTIMATE
Bill No. 2.5: ELECTRIFICATION FOR DISPOSAL

Sr.
No.

Ref

Description

Unit

Quantity

Unit Rate (Rs)

Amount
(Rs)

5.0

6.0

6.1

100 mm dia (Class-B)

DISTRIBUTION BOARDS

D.Bs with TP incoming adjustable moulded case
circuit breaker and SP miniature outgoing circuit
breakers, Panel box SWG 16 powder coated RAL
colour 7032, IP class 44 and with all accessories.
alongwith  all installation and operational
accessories as per specification or as shown on
the drawings.

DB- Tubewell Room

1 No. 40 Amps (Adj.) MCB DP, RC=10kA,
1 No. outgoing 20A, MCB, SP, RC=10 kA
3 Nos. outgoing 10A, MCB, SP, RC=10 kA
2 Nos. Spare 10/20A, MCB, SP, RC=10 kA

Indication lights, push buttons, digital ammeter with
selector switch, digital voltmeter with selector
switch, Panel box SWG 16 powder coated RAL
colour 7032, IP class 44 and with all accessories.

LV SWITCHGEAR PANEL/MAIN PANEL BOARD
(MPB)

LV Switchgear Panel/Main Panel Board of 14
SWG, IP class 54/44 & RAL 7032 including I/C
and O/G following electrical items, foundation/base
frame with all installation and operational
accessories as per site requirements, as per tender
specifications and drawings and as directed by the
Engineer.

MPB

INCOMING

01 No. 50 Amps TP (adj.) MCCB, RC=25KkA,
Ilcu=100%Ics

01 No. VSS (07 position)

01 No. 0-600 Volts AC DIGITAL Voltmeter

03 Nos. 50/5 Amps Current Transformers

01 No. ASS (R-Y-B-OFF)

01 No. 0-50 Amps AC DIGITAL Ammeter

06 Nos. RYB and ON OFF TRIP LED indication
lights

14 SWG steel sheet Panel RAL 7032, IP= 54/44
and all other accessories,

OUTGOING

01 No. 40 Amp MCCB TP, RC=25kA ,
Icu=100%Ics (For 20 HP Motor)

1 No. 40 Amps (Adj.) MCB DP, RC=10kA, (For
Tubewell Room)

Rft.

Each

No.

100.00

1.00

1.00

01 No. 32 Amp MCCB TP, RC=25kA, lcu=100%lcs
(For PFI)

01 No. (Spare) 40 Amp MCCB TP, (Adj.)
RC=25kA, lcu=100%lcs




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT
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PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH

COST ESTIMATE
Bill No. 2.5: ELECTRIFICATION FOR DISPOSAL

Sr.
No.

Ref

Description

Unit

Quantity

Unit Rate (Rs)

Amount
(Rs)

7.0

7.1

8.0

8.1

01 No. (Spare) 25 Amp MCCB TP, (Adj.)
RC=25kA, Icu=100%Ics

01 No. (Space) 63 Amp., MCCB TP, (Adj].)
RC=25kA, Icu=100%Ics

01 No. Panel light with limit switch

02 Nos. Exhaust fan 6" (copper) & Louver 8" sweep
with thermosttae relay and all accessories etc.

Electrolytic copper bus bar with electrical grade
PVC mountings 3 for each, nuts, bolts and
washers, control MCB etc. (100 Amps. R+Y+B N,
50 Hz, 415V, AC)

All other accessories required for completion of the
quality works including Cable gland and lugs etc.

EARTHING AND BONDINé

Supply, installation, testing and commissioning of
complete earthing system for MDB-PUMP The
work shall include 3 meter long copper rod of 20
mm dia size with 35 mm? CU bare copper
conductor, boring upto ground water table
(minimum 60 ft) earth connecting point, etc PVC
pipe 1.5" dia length 20 ft long and charcoal and salt
mixture material all around the earthing rod . cable.
Pit size 1.5' x 1.5' including inspection box.
Resistance value should be 2 Ohm maximum
specified earthing results. Complete in all respects
as per drawing and specification and as directed by
the Engineer

POWER FACTOR IMPROVEMENT PANEL (PFI)

14 SWG steel sheet clad IP 54 colour RAL 7032
powder coated power factor improvement panel
(PFI) including Cu busbar, heavy duty incoming
and outgoing circuit breaker to capacitor, magnetic
contactors, continuous digital p.f controller, on & off
pushbuttons etc. complete with all components/
accessories as per specifications and drawings.

PFl - 10 kVAR
06 steps with continuous digital power factor and
capacitor controller with all accessories etc.

01 No. Neutral/OFF/Auto selector switch

02 Nos. 5 kVAR capacitor

02 Nos. 32 A Magnetic contactor (AC-3)

02 Nos. 25A MCCB, TP (Adj.) RC= 25 kA Circuit
breaker , lcu=100%Ics

No.

No.

1.00

1.00

05 Nos. Indication light - ( for magnetic contactor
and phase)

05 Nos. Push Buttons (ON/OFF)

05 Nos. Auxiliary contractor (NO/NC)




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT

CLUSTER : SOUTH Il

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH

COST ESTIMATE
Bill No. 2.5: ELECTRIFICATION FOR DISPOSAL

Sr.
No.

Ref

Description

Unit

Quantity

Unit Rate (Rs)

Amount
(Rs)

01 No. Panel light with limit switch

01 No. Exhaust fan 6" & Louver 8" sweep with
thermosttae relay and all accessories etc.

14 SWG steel sheet Panel RAL 7032, IP= 54/44
and all other accessories,

Electrolytic copper bus bar with electrical grade
PVC mountings 3 for each, nuts, bolts and
washers, control MCB etc. (100 Amps. R+Y+B N,
50 Hz, 415V, AC)

All other accessories required for completion of the
qulaity works including Cable gland and lugs etc.

Contractor shall submit the genuine certificate from
the manufacturer/authorized agent clear by,
indicating the project name make/model/rating of
MCCB, MCB, magnetic contactors, terminal blocks
and voltmeters/ ammeter alongwith warranties.

Total Amount for one (01) Disposal Works

Total for (06) Disposal Works




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT
CLUSTER : SOUTH II
PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH
BILL OF QUANTITIES
Bill No.3.0 SOLID WASTE ENCLOSURE
CIVIL WORK

Sr. _r . . Unit Rate Amount
No. Ref Description Unit | Quantity (Rs) (Rs)

Civil Works

Excavation

1 | 3/21/1/ii |Excavation in foundation of building, bridges
and other structures, including dagbelling,
dressing, refiling around structure with
excavated earth, watering and ramming lead
upto one chain (30 m) and lift upto 5 ft. (1.5 m)

in ordinary soil. 1000Cft 3.00

Cement Concrete

2 6/3/d |Cement concrete brick or stone ballast 172 " to
2" (40 mm to 50 mm) gauge, in foundation and
plinth:-

Ratio 1: 6: 12 100Cft 5.00

Brick work in Foundation
3 7/4/i |Pacca brick work in foundation and plinth in:-
Cement, sand mortar:- Ratio 1:5 100Cft 27.00

Horizontal D.P.C

4 6/36 |[Providing and laying damp proof course of
cement concrete 1:2:4 (using cement, sand
and shingle), including bitumen coating :-

(a) with one coat bitumen and one coat
polythene sheet 500gauge

i) 1-1/2" thick (40 mm) 100Sft 5.00
Brick work in Super Structure

5 7/5 |Pacca brick work in ground floor:-
i) Cement, sand mortar:- Ratio 1:5 100Cft 25.00
Flooring
Sand Filling

6 10/3 Supplying and filling sand under floor; or
plugging in wells. 100Cft 6.00
Brick ballast

7 10/4 |Providing, laying, watering and ramming brick
or stone ballast 175" to 2"(40 mm to 50 mm)
gauge mixed with 25% sand, for floor
foundation, complete in all respects. 100Cft 6.00

Cement Concrete

8 6/5/f |Cement concrete plain including placing,
compacting, finishing and curing complete
(including screening and washing of stone
aggregate):

(f) Ratio 1: 2: 4 100Cft 6.00




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT
CLUSTER : SOUTH II
PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH
BILL OF QUANTITIES
Bill No.3.0 SOLID WASTE ENCLOSURE
CIVIL WORK

Sr. _r . . Unit Rate Amount
No. Ref Description Unit | Quantity (Rs) (Rs)

R.C.C Work

9 | 6/6/ali/3 |Providing and laying reinforced cement
concrete (i/c pre-stressed concrete), using
coarse sand and screened graded and washed
aggregate, in required shape and design, i/c
forms, moulds, shuttering, lifting, compacting,
curing, rendering and finishing exposed
surface, complete (but excluding the cost of
steel reinforcement, its fabrication and placing
in position, complete

(a)(iii) Reinforced cement concrete in slab of
rafts / strip foundation, base slab of column and
retaining walls; etc and footing beams, other
structural members other than those mentioned
in 6(a) (i) & (ii) above not requiring form work
(i.e. horizontal shuttering) complete in all
respects:-

(3) Type C (nominal mix 1: 2: 4) Cft 672.00

Steel

10 | 6/12/c |Fabrication of mild steel reinforcement for
cement concrete, i/c cutting, bending, laying in
position, making joints and fastening, i/c cost of
bending wire and labour charges for bending of
steel reinforcement (also includes removal of
rust from deformed bars) Gade 60 100Kg 5.00

Cement Plaster
11 | 11/9-c |Cement plaster 1:4 upto 20' (6.00 m) height:-
c) %" (20 mm) thick 100Sft 15.00

12 | 11/18-b |Cement pointing struck joints, on walls, upto
20' (6.00 m) hiehgt:-
b) ratio 1:3 100Sft 18.00

13 | 11/31 [Extra cost of labour and material for red oxide
pigment in cement pointing to match with the
colour of bricks. 100Sft 18.00

RCC Pre Cast Slab

14 N/S |Providing, laying and fixing in position of]
precast slab and girder on roof with appropriate
size compatible with roof size complete in all
respect. This item includes filing of joint's
groves between planks of precast slab with 1:3
C/S slurry and 2" thick PCC 1:2:4 on roof top
and all cost related to carriage,
loading/unloading and wastage due to

breakage etc. Sft 2.100.00

Crush Stone Carriage




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT
CLUSTER : SOUTH II
PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH
BILL OF QUANTITIES
Bill No.3.0 SOLID WASTE ENCLOSURE
CIVIL WORK

Sr. _r . . Unit Rate Amount
No. Ref Description Unit | Quantity (Rs) (Rs)

15 1/1  |Carriage of 100 Cft. (2.83 cu.m) of all materials
like stone aggregate, spawl, kankar lime
(unslaked), surkhi, etc. or 150 Cft. (4.25 cu.m)
of timber, by truck or by any other means
owned by the contractor. (crushed stone
aggregate and bajri used in concrete items)

(Lead 152 Km) Cft 1,107.00

Total Rs. -




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT
CLUSTER : SOUTH II

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH

BILL OF QUANTITIES

Bill No. 4.0 EMP

Sr.
No.

Description

Quantity

Unit

Rate

Amount

(PKR)

(PKR)

1

10

11

12

13

14

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

Medical screening for workers (HIV
screening, CBC, Hep. BsAg, HCV
antibodies, LFTs, RFTs, e.t.c.

Tarpaulins (High Quality water proof PVC)

Handling of hazardous material (Store all
hazardous materials properly, separate
incompatibles, and store in ventilated, dry,
cool areas)

Handling of solid waste (storage, collection,
transportation, treatment, utilization,
processing, and final disposal of solid
wastes)

DCP Fire extinguishers (6 kg) in case of fire
(The material of the cylinder is steel. The
extinguishing agent is mono ammonium
phosphate and ammonium sulfate powder
and the discharge time of the agent is 13
seconds)

CO2 Fire extinguishers (6 kg discharge time
of the agent is 13 seconds).

Fire alarm (Signal Transmission: Wired
Alarm, Working Principle: Manual Alarm
Button)

Special Measures for Covid-19 (corona test,
quarantine expense in case of corona
measures to be taken announced by local
government/provincial government, Hand
sanitizers)

Ear plugs (corded Reusable silicon Earplugs)

Helmets (PE shell with vents Lining; material:
Plastic Chin strap included; Adjust head size
by ratchet knob)

Safety shoes (Renowned brand)

Protective goggles (Anti-fog, Anti scratch,
Poly-carbonate Scratch and impact resistant,
side protection sheet)

Gloves (made up of nylon, polyurethane with
ironclad)

Dust Mask (N-95)

Persons

Sft

Monthly

Monthly

No

No

No

monthly

Each

Each

Each

Each

Each

Each

150

100

10

10

10

200

60

60

60

300

1000




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT
CLUSTER : SOUTH II

PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR, MUZAFERGARH
BILL OF QUANTITIES
Bill No. 4.0 EMP

15 | NS [First Aid Kit (pain killers, eyewash solution,
antibiotic ointment, thermometer, plasters,
sterilie gauze dressings, sterile eye
dressings, triangular bandages, crepe rolled
bandages, safety pins, disposable sterile

gloves and tweezers)
Each 2

16 | NS [Air Quality Monitoring, As per the paramters
and methodology defined by Punjab EPA
(Quarterly in every village) Each 10

17 | NS |Groundwater Quality Testing as per all the
parameters and methodology defined by

Punjab EPA (Quarterly in every village
) ( y y ge) Each 10

18 | NS [Surface Water Quality Testing as per all the
parameters and methodology defined by

Punjab EPA (Quarterly in every village
j ( y y village) Each 10

19 | NS [Noise level monitoring as per the
methodology defined by Punjab EPA
(Quarterly in every village) Each 10

Total Cost




PUNJAB RURAL SUSTAINABLE WATER SUPPLY AND SANITATION PROJECT
CLUSTER : SOUTH II
PACKAGE ALP 01 (VILLAGES AZMATPUR & MULLANWALI) TEHSIL ALIPUR,
MUZAFERGARH
BILL OF QUANTITIES

BILL NO. 5: EMPLOYER/ENGINEER'S FACILITIES

Sr. . . . Rate Amount
No. Description Unit | Quantity (PKR) (PKR)

The following items shall be provided complete in all respects and in accordance with the special provision
of the bidding document and up to the satisfaction of The Engineer / The Employer. Rates for below given
items are to be filled-in by the Contractor however, payment will be made as per actual bills in accordance
with special provisions.

Providing and maintaining site offices (portable air
condition (1,5 ton AC) cabin containers lined with win
board size 20'x8'x8.5' with toilet & kitchen, all-time
availability of water and electricity) for the entire duration
of the project to the Employer and the Engineer. It
1 lincludes office tables, chairs, water dispenser, electric| Nos 1
heater, steel almirah for document storage, etc complete
with all respect. After completion of the project these
containers and all accessories will be the property of
PRMSC

Providing 01 Nos office boy in accordance with the
. . L Per
special provisions of the bidding document and up to the 10
. . . month
satisfaction of the Employer/Engineer.

Providing and maintaining the Cost of Utility Services Per
(Electricity, Water, Gas, etc.) for the 01 Nos offices for month 10
the entire duration of the Project.

Complete Surveying instruments including 02Nos Total
Station with tribach (5 seconds), automatic level

. o . X Per
complete, aluminum telescopic tripod, prism with rod, month 10
leveling staff and steel measuring tapes (02 No's each)
for the use of Employer and the Engineer.

Total Amount -
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SECTION-1 GENERAL

1.1

1.2

1.3

SITE INFORMATION

The Contractor shall visit the site prior to making his bid and shall ascertain the
nature of strata, the earth, its quality/quantity, locations, and suitability to
meet the specified requirements, existing situation of working area and he
shall base his bid estimates solely on his own studies and tests.

Any information about the properties of the soil that may be shown on the
Drawings or obtained by the Contractor as a result of discussion with the
Engineer or others shall be prejudice and shall not be considered as a valid
basis for the Confractor's bid prices and subsequent executfion and
completion of works. The bore logs shown on the Drawings, if any, are
tentative one and do not mean that the same strata will be involved during
boring. The Contractor may carry our boring as per the actual strata at no
additional cost to the Works.

LAYOUT

The layout of works for the purposes of execution of roads, water supply,
sewerage, drainage and facilities under the scope of work shall be carried
out by the Contractor subject to confirmation / check by the Engineer which
must be accurately as per the Drawings and instructions of the Engineer.
Before commencement of construction work, the layout shall be checked
and certified by the Engineer’s Representative or Engineer. The measurement
for payment shall not be taken for this item of the work, price shall be deemed
to be included in other items of Works.

SURVEY EQUIPMENT

The Contractor with the approval of the Engineer shall provide survey
equipment for the Engineer's Representative and his staff which shall be of
the number, type and quality (or equivalent) as listed in Table 1.1.

Table 1.1, List of Survey Equipment

1

Total Station complete with Standard Accessories

model SOKKIA SET 2010 or Equivalent I-No.
Single Tilting Range Pole Prism Complete Set Model I-Set
SOKKIA KPS 11 PT or Equivalent

Single Tilting Prism W / Coaxial Target Complete 1-Set
Model SOKKIA KPS 12 or Equivalent

Automatic Levels, with Standard Aluminium Tripod 2-Nos.
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1.4

1.5

1.6

Model B20

Steel Measuring Tapes 50m and 20m long 2-Each
Steel Measuring Tapes 3m long 6-Nos.
Levelling Staff (4m) 2-Nos.
Ranging Rods as required

All Miscellaneous Tools, Equipment and Materials

. . . as required
required in Surveying a

The cost of said survey equipment shall be deemed included in other items
of works; as such no separate payment shall be made. All surveying
equipment shall be new and maintained in perfect working condition
throughout the contract period and replaced by the Contractor in case of
damage or loss under the terms and condition of the agreement.

PLANT, EQUIPMENT AND TOOLS

The Conftractor shall provide at his cost modern plant, equipment and tools,
adequate and befitting to the nature, magnitude and size of this Contract,
in strict compliance with the requirements of the Confract.

STORAGE & HANDLING FACILITIES

The Employer will provide the necessary space if available with him, for
constructional activities including batching plant, laboratory, workshop,
storage of plant, equipment and materials and for Contractor's temporary
office/camp, during the currency of the Conftract. If the space is ' not
available with the Employer then the contractor shall arrange these facilities
without additional cost to the Employer.

TEST LABORATORY TESTING AND TESTING REPORT

Testing, except as otherwise specified herein, shall be performed by testing
agency approved by the Engineer and at no extra cost to the Employer. The
Contractor shall bear the Cost of such Testing. The Engineer may require all
or part testing to be carried out under his supervision only.

The quality control testing shall be performed by the Contractor's competent
personnel in accordance with a site testing and quality control program to
be established by the Contractor and approved by the Engineer. The
Contractor shall keep a complete record of all quality tests performed on site.

All quality control and tests shall be carried out in accordance with
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1.7

1.8

1.9

1.10

applicable standards and codes.

PROTECTION OF THE WORKS

The Contractor shall whenever necessary cover up and protect the works
from weather and damage by his own or other workmen performing
subsequent operation at no exitra cost to the Employer including all
necessary dust sheets, barriers and guard rails and clear away the same on
completion.

RESTORATION AND CLEANING

Upon completion of the works the Contractor shall restore all items covered
by the Contract to the satisfaction of the Engineer.

The Contractor shall do regular cleaning and clean away all rubbish and
excess materials that may accumulate from time to time on completion and
before handing over. Upon completion of the Works, he shall obliterate all
signs of temporary construction facilities such as work areas, structures,
foundations of temporary structures, stock piles of excess or waste materials,
as directed by the Engineer. Trash shall be removed daily to the satisfaction
of the Engineer.

COORDINATION WITH OTHER WORKS

The Contractor shall coordinate with other Contractors executing other works
in the project area or in the vicinity. The Confractor shall plan and schedule
these activities in close liaison with other Contractors. The cost of this
coordination will be deemed to be included in other items of works as such
no separate payment is admissible for the coordination.

DEFINITIONS

Capitalized terms used in these specifications shall have the meanings
specified in Volume-l, Condition of Confract, unless the context expressly or
by necessary implication otherwise requires.

ABBREVIATIONS

Whenever, in these specifications, the following abbreviations are used, the
infent and meaning shall be interpreted as follows:

oC Degree Centigrade

oF Degree Fahrenheit
American Association of State Highway and Transportation
AASHTO  Officials

ASTM American Society for Testing and Materials
ACI American Concrete Institute
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ASIC American Institute of Steel Construction

ASCE American Society of Civil Engineers
AWWA American Water Works Association
BS British Standards

BSI British Standard Institute

CBR California Bearing Ratio

cm Centimetre

DIN Deutsches Institut fir Normung

EN European Norm

HDPE High Density Polyethylene Pipe

HP Horse Power

ISO International Standards Organization
JMF Job Mix Formula

kg Kilogram

km Kilometre

Ib Pound

m Metre

mm Millimetre

PN Pressure Nominal

WBM Water Bound Macadam
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SECTION-2 EARTH WORK FOR WATER LINES

2.1

22

23
23.1

23.2

SCOPE OF WORK
EARTH WORK FOR WATER LINES

The work covered by this section of the specifications consists of furnishing all
plant, labour, equipment, appliances, and materials and performing all
operations in connection with excavation, trenching and back filing (with
compaction) for water lines and appurtenances in strict accordance with
this section of the specifications and the applicable Drawings, and subject to
the terms and conditions of the Contract.

CLEARING AND GRUBBING

The sites of all excavations shall be cleared of all shrubs, plants, bushes, large
roots, rubbish and other surface materials. All such materials shall be removed
and disposed of in a manner safisfactory to the Engineer. All trees and
shrubbery that are designated by the Engineer to remain shall be adequately
protected and preserved in an approved manner.

EXCAVATION
General

All excavation of whatever substance encountered shall be performed to
the depths indicated or as otherwise specified. During excavation, material
suitable for backfiling shall be stockpiled in an orderly manner at a sufficient
distance from the banks of the excavation to avoid overloading and to
prevent sides from caving. All excavated material unsuitable or not require
such a manner that street passage is not blocked by excavated material.
Grading shall be done as may be necessary to prevent surface water from
flowing into trenches or other excavations, and any water accumulated
therein shall be removed by pumping or by other approved methods. Unless
otherwise indicated or approved by the Engineer, excavation shall be open
cut.

Trench Excavation

Unless otherwise directed or permitted by the Engineer not more than 500
feet of any tfrench in advance of the end of the pipeline already laid shall be
opened at any time, unless otherwise directed permitted by the Engineer not
more than 1000 feet of any one french shall be worked on at a fime. The
banks of the pipe trench shall be as nearly vertical as practicable. Bell holes
and depressions for joints shall be dug after the trench bottom has been
prepared. The pipe, except for joints, shall rest on the prepared bottom for its
length. Bell holes and depressions shall be only of such length, depth, and
width as required for properly making the particular type of joints. Stones shalll
be removed to avoid point bearing. Whenever wet or otherwise unstable
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234

235

23.6

material that is incapable of properly supporting the pipe as determined by
the Engineer is encountered in the bottom of the trench, such material shall
be removed to the depth required and the french backfiled to the proper
grade with coarse sand, or other suitable approved granular material. Such
replacement of unsuitable material will be paid for af the contract unit price
for that item of work. Trenches shall be of a depth to provide a maximum
cover, over the top of the pipe, of 30 in. from the existing ground surface or
finished grade whichever is closer except that tfrenches for pipe laid in lanes
and alleys of narrow travelled way (average width of 8 feet or less between
structures) shall be of a depth to provide a minimum cover, over the top of
the pipe, of 18 in from the existing ground surface or finished grade whichever
is closer.

Excavation for Appurtenances

Excavation for appurtenances shall be sufficient to leave at least 12-inch but
not more than 24 in., between the outer surface and the embankment or
fimber that may be used to hold and protect the banks. Any over depth
excavation below such appurtenances that has not been directed by the
Engineer, will be considered unauthorized and shall be refiled with
compacted sand, gravel or concrete, as directed by the Engineer and at no
additional cost to the Employer.

Maintenance of Excavation

All excavation shall be properly maintained while they are open and
exposed. Sufficient suitable barricades, warning lights, flood lights, signs, and
similar items shall be provided by the Contractor. The Contractor shall be
responsible for any damage due to his negligence.

Removal of Water

The Contractor shall build all drains and do ditching, pumping, well pointing,
bailing, and all other work necessary to keep the excavation clear of ground
water, sewage and storm water during the progress of the work and until the
finished work is safe from injury. All water pumped or drained from the work
shall be disposed of in a manner satisfactory to the Engineer and necessary
precautions against flooding shall be taken.

Sheeting and Bracing

If ordinary open cut excavation is not possible or advisable, sheeting and
bracing shall be furnished to the work and to provide working conditions
which are safe. The Contractor shall furnish and place all sheeting, shoring,
wall braces, fimbers and similar items, necessary for the safety of the work,
the general public and adjacent property. Sheeting shoring and bracing
shall be removed as the work progresses and in such a manner as to prevent
damage to finished work and adjacent structures and property. As soon as
withdrawn, all voids left by the sheeting and bracing shall be carefully filled
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238

23.9

24

with sand and compacted. The Contractor shall be fully responsible for the
safety of work in progress, for the finished work, the workmen, and the public
and adjacent property.

Protection of Facilities

Existing subsurface facilities likely to be encountered during the execution of
work require special precaution for the protection, such as sewers, drain
pipes, water main, conduits and electric cables and the foundations of
adjacent structures. The Contractor shall be responsible for the damage of
any such facility and shall repair the same at his expense whether or not this
facility has been shown on the Drawings.

Surplus Materials

All surplus materials shall be disposed of at locations approved by the
Engineer. The disposal of surplus material shall not interfere with other works
and shall not damage or spoil other material. When it is necessary to haul
earth or rock material over street or pavement, the Contractor shall prevent
such material from falling on the street or pavement.

Cufting Pavement

In cutting or breaking street surfacing, the Contractor shall not use equipment
which will damage the adjacent pavement. Existing paved surfaces shall be
cut back beyond the edges of the trenches to form neat square cuts. The
road ballast, brick pavement, and other materials shall be placed on one
side and shall be preserved for re-instatement when the trench is filled.
Wherever necessary or required for the convenience of the public or
individual residents, at street crossings and at private driveways, the
Contractor shall provide suitable temporary bridges over unfilled
excavations. All such bridges shall be maintained in service until backfilling
has been completed. The Contractor shall keep the road crossings manned
24 hours per day. During night fime, enough red lights shall be provided to
warn fraffic. If detour is necessary, the Contractor shall make proper detour
for the fraffic and shall install signs 1 metre by 1.2 metre in size indicating the
detour.

BACKFILLING

a. The trenches shall not be completely backfilled until all required
pressure tests are performed and until the water lines as installed
conform to the requirements of specifications. Where in the opinion
of the Engineer, damage is likely to result from withdrawing sheeting,
shoring; the same shall be left in place and cut off at a level 12-inch
below ground surface. Sheeting left in place at the direction of the
Engineer will be paid for at the contract unit price/approved rate for
that item of work. Trenches shall be backfilled to the ground surface
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2.6

27

with selected excavated material or other material that is suitable
for proper compaction. Trenches improperly backfiled shall be
reopened to the depthrequired for proper compaction, then refilled
and compacted to the specified density. The surface shall be
restored to its original or better condition. Pavement and base
course disturbed by trenching operations shall be replaced.

b. Lower Portion of Trench: Backfill material shall be deposited in 6-inch
maximum thickness layers and compacted with suitable hand
tampers to ninety percent of maximum density until there is a cover
of not less than 12-inch over the water lines. The backfill material in
this portion of trench shall consist of sandy clay or other approved
materials free from stones and humps.

C. Remainder of Trench: The remainder of the tfrench shall be backfilled
with material that is free from stones larger than é-inch in any
dimension. Backfill material shall be compacted to ninety percent of
maximum density.

BORROW

Where suitable material for backfill is not available in sufficient quantity from
required excavations, suitable material shall be obtained from approved
sources at the contractor's responsibility. The necessary clearing and
grubbing or borrow areas, disposal and burning of debris there from, the
developing of sources including any access roads for hauling and the
necessary right-of-way, and the satisfactory drainage of the borrow shall be
considered as incidental items to borrow excavation.

GRADING

After the completion of all backfilling operations, the contractor shall grade
the work areas to the lines, grades and elevation shown on the Drawings.
Finished grading shall not be done until the installation of all water lines has
been completed and tested. The top surface after completion shall be “in
level “to the adjacent existing surface. Prior to final acceptance, all damage
due to settlement shall be repaired by and at the expense of the Contractor.

TESTING DENSITY OF SOIL IN PLACE

The Engineer will make tests using the calibrated sand cone method/core
cutter method to determine the density of soil in place. If soil in place fails to
meet the specified degree of compaction the areas represented by the
failing tests shall be removed, replaced and compacted to the specified
density in the manner directed by the Engineer and at no additional cost to
the Employer.
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MEASUREMENT AND PAYMENT
Measurement

The measurement shall be made for the actual quantity of the work done in
cubic foot or cubic metre (whichever is included in Bill of Quantities). The
maximum width of the trenches along with height allowed for payment for
various pipe sizes are included in the Drawings.

Payment

The unit rate included in the Bill of Quantities for excavation of trenches for
water supply lines shall be considered as full compensation for the work
specified in this section and shall include all excavation, backfiling,
compacting, constructing and removing all temporary arrangements,
pumping and dewatering, disposal of surplus materials, removal of soft soil
from bottom of frenches, removing the surface material and all incidentals
to complete this work in all respects.
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SECTION-3 HDPE PIPES & FITTINGS

3.1

3.2

3.3

SCOPE OF WORK

This work shall consist of providing, laying, testing and disinfection of High-
Density Polyethylene (HDPE) pipes conforming to ISO 4427, DIN 8074/8075 &
PS 3580 with PN-8, 10 & 12.5 (PE 100) and in frenches to correct alignment and
grade, as indicated in the drawing and specifications including all other
accessories and equipment.

DEFINITIONS

The following terms shall have the meanings hereby assigned to them except
where the Contract clearly renders these meanings inapplicable.

"Pipe" means pipe or pipes, bends, fittings and other specials and includes
joints, jointing parts and materials.

"Valves" means gate valves, butterfly valves, air valves and the like and
includes jointing materials, operating gear and associated fittings.

“"Installation” means removing from storage, loading, hauling, handling,
placing, fixing, jointing in position and testing whether in trench or elsewhere
in the Works.

"Pipeline" means those parts of the works comprising pipe, fittings, valves,
valve chambers, other chambers, anchors, thrust blocks and all other
appurtenances required for proper functioning, operation and maintenance
of the pipeline.

APPLICABLE STANDARDS AND CODES

The following codes and standards, to the extent specified herein, form a part
of this specification. The latest edition of these codes and standards shall
govern the work.

ISO 4427 Polyethylene (PE) pipes for water supply -
specifications

ISO161-1 Thermoplastic pipes for conveyance of fluids - nominal
outside diameter and nominal pressure- part 1: Metric
series

ISO 1167-1 10 4 Thermoplastic pipes, fittings and assemblies for the
conveyance of fluids

ISO 3126 Plastic pipe - Measurement of dimensions

ISO 4065 Thermoplastic pipes - Universal wall thickness table

ISO 6964 Polyolefin pipes and fittings - Determination of carbon

black content by calcination and pyrolysis - Test
method and basic specification.

ISO 9080 Thermoplastic pipes for the transport of fluids - Method
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3.4
3.4.1

of extrapolation of hydrostatic stress rupture data to
determine the long-term hydrostatic strength of
thermoplastic pipe materials.

ISO 11922-1 Thermoplastic pipes for the conveyance of fluids -

Dimensions and tolerances Part: 1: Metric series.

1IS012162 Thermoplastic materials for pipes and fittings for

pressure applications - Classification and designation -
overall service (design) coefficient.

ISO 13761 Plastic pipes and fittings - pressure reduction factors for
polyethylene pipeline systems for use at temperatures
above 200 C.

ISO 7005- 3 Metallic flanges - Part 3, Copper alloy and composite
flanges

BS EN 12201 Plastic piping systems for water supply - polyethylene

ISO 974 Determination of the brittleness temperature by
impact

ISO 2505 Thermoplastics pipes - Longitudinal reversion

ISO 6259 Determination of tensile properties

ISO 1133 Determination of the melt mass-flow rate (MFR) and

the melt volume-flow

ISO 877 Methods of exposure to direct weathering

TECHNICAL REQUIREMENTS
Material

The Contractor shall identify the manufacturer of the resin, the resin type and
classification. In addition, the Contractor shall provide evidence that the resin
proposed is suitable for use at the design temperature and under the design
pressures.

Any change in the material, the material specification, or the manufacturer's
location shall be subject to prior approval of the Engineer.

Pipes and fittings shall be homogenous throughout and free from visible
cracks, holes, foreign inclusions, blisters, dents or other damaging defects.

Material shall be uniform in opacity, density, interior smoothness, and other
physical properties.

It shall have adequate resistance to weathering and other ageing from
storage for a minimum of two years after manufacture.

The material of the polyethylene pipes and fittings which is in contact with or
likely to come in contact with drinking water shall not constitute a toxic
hazard, shall not support microbial growth and shall not give rise to
unpleasant taste or odour, cloudiness or discoloration of the water.
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3.4.2

3.4.3

The concentration of substances, chemical and biological agents leached
from materials in contact with drinking water, and measurement of the
relevant organoleptic / physical parameters, shall not exceed the maximum
values recommended by the World Health Organisation in its "Guidelines for
Drinking Water Quality" or the EEC Council Directive on the "Quality of Water
Infended for Human Consumption", whichever is more stringent in each case.

For the manufacturing of pipes & fittings new materials to be used only
(Rework material is not acceptable.)

Pipe manufacturer shall confirm that all fittings to be provided for the pipe
systems shall meet the same quality requirements as for the pipes to ensure
the same performance for design life cycle.

The pipes and fittings shall be manufactured from polyethylene containing
only those antioxidants, UV stabilizers and pigments necessary for the
manufacturing process to fulfil the requirements of the specification.

All pipes and fittings shall be suitable for butt fusion or electro fusion
techniques.

Conftractor shall provide HDPE manufacturers guideline for the applicability
of the material used. If required HDPE manufacturers shall provide assistance
and training.

Physical Properties

Pipes and fittings shall be made of HDPE and shall comply with the
requirements of ISO 4427 PE 100. The material shall be produced by a
member of the PE 100 + Association.

The material used for the manufacturer of pipes and fittings shall be in
accordance with Table-1 and Table-2 of clause 4.4 of ISO 4427-1. The
minimum required strength (MRS) of the material compound shall be 10 MPa
at 20°C. The design stress shall be 8 MPa.

Lifecycle durability of 80 years is to be confirmed.

Pressure reducing coefficients, as included in Annexure-A of ISO 4427-1, are
also applicable. The thermal stability of polyethylene material shall meet the
requirements of ISO 4427.

Pipe Dimensions

The pipe dimensions for water systems shall be based on standard dimensions
according to ISO 4427 and measured in accordance with ISO 3126.

Straight pipe shall be supplied in standard lengths measured at 239°C + 29°C,
unless otherwise specified; coil lengths shall not exceed 100 m (328 ft).

Coiled pipes shall be coiled such that localized deformation is voided and
diameter of the coil shall not be less than 18 dn.
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3.4.4

3.4.5

3.4.6

3.4.7

3.4.8

3.4.9

Pipe Appearance

When viewed without magnification the internal and external surfaces of
pipes shall be smooth, clean and free from scoring, cavities and other surface
defects. The pipe ends shall be cut cleanly and square to the axis of the pipe.

All polyethylene pipes to be used for the transmission and distribution of
potable water shall be black and have blue stripes.

The carbon black content in the compound shall be 2.25% * 0.25% by mass
when measured in accordance with ISO 6964. The dispersion of carbon black
when determined in accordance with ISO 11420 shall be equal to or less than
grade 3.

Fittings

The fittings shall be injection moulded and formed from material that is
compatible to that of the pipe and shall be as resistant to the external and
internal environments as the other demands of the pipe system.

At locations where HDPE pipe to metal connections is specified, Nylon-11
based polyamide coating system complying with the requirement of AWWA
C224 or epoxy coated backing rings shall be used, or special restrained
transition fittings subject to approval by the Engineer. The flanges shall be
drilled to ISO 7005-2, as per the design requirements.

Fittings Appearance

When viewed without magnification the internal and external surfaces of
pipes shall be smooth, clean and free from scoring, cavities and other surface
defects. The fitting shall be blue or black.

Fittings Dimensions
The dimensions shall be measured in accordance with EN/ISO 3126.
Wall Thickness of Fittings

The wall thickness of the body of the fitting at any point shall be equal to or
greater than the minimum wall thickness of the corresponding pipe.

Pipe Installation

Q. Trench excavation shall be carried out in accordance with Section
Excavation of the specifications.

b. Install pipe, fittings, and accessories in  accordance with
manufacturer's instructions:

. Provide qualification details of the manufacturer's technical
expert to be assigned to the Contract. The technical expert
shall have expertise, experience and skills necessary for
advising and monitoring all aspects of transport, storage,
handling, installation and testing of pipes as appropriate.
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3.4.10

° The technical expert shall provide comprehensive technical
assistance to the Contractor throughout Contract and
regularly monitor the Contractor's activities and report on
shortcomings.

C. The pipeline shall be within 1-inch of the specified line and the invert
level shall be within 6mm of the specified value and shall be such
that there is no back fall at any point on a gravity pipeline.

d. Install bedding, surround and backfill in accordance with the pipe
manufacturer's requirements.

e. Install appurtenant facilities on the pipeline such as manholes, valve
chambers as specified of the specification.

f. Lay pipes from downstream to upstream unless agreed otherwise
with the Engineer.

g. HDPE pipelines can accommodate gradual changes of direction in
the vertical and horizontal plane. However, the pipe should not
normally be bent to a radius less than 25 times the outside diameter
of the pipe.

h. When cut pipe is required, ensure that the cutting is done by a
machine, leaving a smooth cut at right angles to the axis of the pipe.

Ensure that all pipes and fittings are sound and clean before laying.
When pipe lying is not in progress, ensure that the pipe ends are at
all times fitted with watertight plugs or caps. The plugs or caps shall
only be removed for the purposes of making a connection of the
pipe end or testing the pipeline. The plugs or cap shall be replaced
immediately on completion of the test.

Backfilling

The selected fill material as shown on the Drawings shall be hand-compacted
in layers not exceeding 150mm to complete the pipeline surround.
Compaction shall be carried out equally on either side of the pipeline to
prevent displacement. The backfill shall be hand-compacted up to 300 mm
above the crown of the pipe. Any temporary support shall be gradually
withdrawn during placing of the bedding and backfill materials to ensure that
materials are placed against the trench side. The remaining portion of the
trench shall be compacted in layers not exceeding 200 mm using approved
mechanical rammers.

Where filter fabric is used to enclose granular pipe surrounds, the fabric will
be placed on the prepared trench formation and carefully supported during
pipe laying operations. When the pipe has been laid complete with granular
surround to the correct level the filter fabric will be closed by forming a lap
equal to trench width. Care shall be taken that the membrane is not
punctured or damaged in any way during these operations and backfilling
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3.4.11

3.4.12

the trench.

Where concrete bedding or surround is specified, concreting shall be carried
out as specified in SECTION-20 PLAIN & REINFORCED CONCRETE. The backfill
other than first 150 mm of cover shall not be placed before the compressive
strength of the concrete has reached 15 MPa. The remaining portion of the
trench shall be backfilled as specified.

Cutting Pipes

The Conftractor shall be responsible for taking the measurements required to
determine the lengths of cut portions of pipes for insertion as closing lengths
in pipelines. The pipe and methods of jointing shall be such that the locations
of fittings and lengths of pipe can be adjusted in the field to suit field
conditions and variations in stationing. No extra payment will be made for
such adjustments or for any welding, couplings, fittings, or special lengths
required to meet this requirement.

The cutting of ductile iron and HDPE pressure pipes for inserting specials,
fittings or closure pieces shall be performed by the Contractor. Cutting shall
be carried out in a neat and workman like manner with an approved cutting
machine without damage to the pipe and so as to leave a smooth end at
right angles to the axis of the pipe. The cut ends of pipes shall be chamfered.
The Contractor shall take every precaution to ensure that both the
measurements and the cutting of pipes are to the accuracy required and
should any errors occur the Contractor shall remedy same at his own expense
and as the Engineer directs.

Butt Fusion Jointing

Butt fusion jointing shall only be used to join pipes of the same PE material with
compatible MFR and with the same nominal wall thickness and outside
diameter. The following procedures shall serve as a general guide only. The
Contractor shall obtain detailed jointing instructions from the manufacturer
who shall have a technical representative available at the Engineer's request
during the jointing process.

o The butt fusion machine should be sited within a shelter and the ends
of the pipe being joined should be covered or plugged to prevent
through drafts.

o Each component that is to be fused should be held in position in the
purpose-built clamping. The lengths of pipe hanging outside the jig
should be supported by means of roller cradles.

o The pipe ends should be faced so that the finished surfaces are
perfectly smooth free of visible ridges, valleys or other surface
imperfections.

o The outside diameters of the pipe ends should match closely without

the offset exceeding 10%.
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o The pipe ends should be heated to the pipe manufacturer's
recommended femperature and interfacial pressure. The
Contractor should use a pyrometer or other surface temperature
measuring device to confim and record the actual surface
temperature for each weld. Temperature indicating crayons should
not come into contact with the surface to be welded.

. After the pipe ends have been properly melted, the heater tool
should be removed within the specified time. The molten pipe ends
should be brought together and allowed to cool without
disturbance to form the permanent weld. The proper bead size and
geometry specified for the pipe being welded should be formed.

3.4.13 Saddles/Sidewall Jointing

Saddle /sidewall fusion jointing shall be accomplished by using a mechanical
saddle fusion machine that has been designed for this purpose to ensure
proper alignment, temperature and force control. The following procedures
shall serve as a general guide only. The Contractor shall obtain detailed
jointing instructions from the manufacturer who shall have a technical
representative available at the Engineer's request during the jointing process.

o Any dirt or coating that might interfere with the proper operation of
the saddle fusion machine should be removed from the pipe and
the surfaces of the pipe and saddle roughened to expose fresh
material and any reside brushed away.

. Test fit the saddle fusion machine to ensure that alignment and
contact are as they should be.

° Commence the fusion process and periodically verify the surface
temperature using a pyrometer or other surface temperature
measuring device. If temperature indicating crayons are used, they
should not be used on a surface which comes into contact with the
surfaces to be welded.

o After the heating period, remove the heater plate and check for the
correct melt pattern on both the fitting and the pipe. Join the fitting
to the pipe with the prescribed fusion force.

o Cool the joint without disturbance until the melt has formed a
permanent weld. The joint should. not be subjected to any external
stresses until the fusion joint has cooled.

3.4.14 Electro Fusion Jointing

Electro fusion jointing involves heating the electro fusion joint internally, either
by a wire coil at the interface of the joint or by a conductive polymer. Heat
is created by an electric current passed to the conductive material in the
fitting.

. Ensure that the fitting is dimensionally appropriate for welding to the
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Pipe. Clean the pipe surface in the joint area. Cut the end of the
pipe square. Mark on the pipe surface the proper position of the
fitting to be installed. Scrape the surface of pipe area to be joined,
removing all surface degradation and contamination. Avoid
contamination of the scraped pipe surfaces.

o Place the pipe and fitting in the clamping fixture to prevent
movement of the pipe or fitting.

. Connect the electro fusion control box to the fitting and to the power
source. Apply electric current to the fitting as specified in the
manufacturer's instructions. Turn off the current when the proper time
has elapsed to heat the joint properly.

o Allow the joint to cool for the recommended time and remove the
clamping fixtures. Do not remove prematurely from the clamps as
any strain on a joint that has not fully cooled can be detrimental to
joint performance.

3.4.15 Mechanical Joints and Fittings

3.5

3.6

Many types of mechanical connection styles and methods exist. The
Contractor shall submit suitable mechanical joints. All such joints shall be
recommended and acceptance tested by the manufacturer of the pipe.
Where marked on the Drawings end-load resistant fittings of an approved
type shall be used.

When tightening polyethylene flanges care shall be taken to produce an
equal torque load to the limits given by the manufacturer. A torque wrench
shall be used. Since polyethylene creeps under load, it is essential that the
bolts are re-tightened several times prior to commissioning to minimize the risk
of leakage.

All joint materials and gaskets shall be suitable for use in the prevailing
climate, soil, ground water, and potable water and irrigation water
conditions.

TOOLS

The Contractor shall supply all necessary tools for cutting, chamfering,
jointing, and testing and for any other requirement for satisfactorily installing
the HDPE pipelines.

CONTROL OF WATER

The Contractor shall furnish, install and operate all necessary machinery,
appliances, and equipment to keep the excavation sufficiently free from
water during construction of the work to permit proper laying and jointing.
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3.7
3.7.1

3.7.2

3.7.3

3.74

INSPECTION AND TESTING
Certification and Documentation

Contractor shall supply the Engineer with copies of certificate and test
documents. Such documentation shall be subject to the Engineers' approval
prior to shipping.

Test Results and Frequencies

The Manufacturer shall establish and maintain a current record of test results
according to the requirements of the applicable standards and this
specification. The Manufacturer shall perform all the tests required by ISO
4427 to demonstrate the characteristics and quality of the resin material and
the dimensional tolerances of the pipe. The Manufacturer shall document all
the tests, with frequencies and results as indicated in ISO 4427. The records
shall be kept for 10 years as a minimum.

Inspection and Audit Requirements

Pipe shall comply fully with ISO 4427, the requirements of the PE 100 +
Association and all the additional requirements of this specification.

To verify compliance with this specification, the Engineer shall reserve the
right to appoint an independent third-party inspector to witness the
applicable qualification tests, review production records, and inspect
general handling and shipping procedures. The third-party inspector shall
have full access to the testing and production facilities and will be a fully
authorized representative of the Engineer.

Acceptance Criteria
The order shall meet the following criteria:

a. A copy of the raw material Manufacturer's "Certificate of Quality
Control Testing" covering each batch of raw material used for pipes
purchased under this specification, shall be available for inspection
by the Engineer on request.

b. Pipe wall thickness shall be controlled by continuous scanning using
ulira-sound or other qualified devices. These devices shall be
regularly calibrated for accuracy by certificated agency.

C. Successful test performance and acceptable results for the testing
program outlined in this specification.

d. Acceptable results, when tested by the Engineer from samples
collected from storage of pipes at the site of works, for tests included
in ISO 4427 and summarised in Table 3.1.
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3.7.5

3.7.6

3.8
3.8.1

Table 3.1, Testing Requirements of HDPE Pipe

m Parameter to be Tested Test Method

1 Mean Outside Diameter (Min. & Max.) ISO 3126
2 Out-of-Roundness (Ovality) ISO 3126
3 Wall Thickness (Min. & Max.) ISO 3126
4 Minimum Required Strength ISO 12162
5 Density ISO 1183
6 Hydrostatic Strength at 200C ISO 1167
7 Elongation at Break ISO 6259
8 Tensile Strength at Yield ISO 6259
9 Longitudinal Reversion ISO 2505
10 Carbon Black Content ISO 6964
11 Melt Mass Flow Rate ISO 1133
Defects

When the rejected item is a length or coil of pipe, the lengths or coils
manufactured immediately before and after the defective lengths or coils
shall be carefully examined. If further defects are found, this is sufficient cause
for rejecting the entire batch. This will not apply to local damage that did not
occur during manufacture, such as gouges or cuts during handling or transit.

Quality Assurance/Quality Control

A copy of the Manufacturer's QA/QC plan shall be submitted to the Engineer
with itfs quotatfion for review and concurrence prior to award. |If
Manufacturer's facility is ISO certified, QA audit requirements shall be waived
in favour of ISO 9000 registrar audits, unless the Engineer's tfrend analysis
program indicates areas of concern.

PIPELINE TESTING
General

The Contractor shall submit for the Engineer's approval details of his proposed
methods and programme for testing (including details of test equipment)
and shall arrange for all tests to be witnessed by the Engineer. Unless
otherwise directed by the Engineer, the Confractor shall ensure that no
section of pipeline remains untested with pipe frenches and joints left
exposed for more than 7 days after laying each pipeline section. The method
of achieving this shall be entirely the Contractor's responsibility and no time
extension or additional payments whatsoever shall be entertained on
account of Contractor's failure to achieve this condition.

The Conftractor shall provide all things necessary for carrying out testing and
cleaning including potable water, pumps, gauges, pipes, connections, stop-
ends and all other temporary works.
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Pipelines shall be properly completed and supported before being put under
test except as hereinafter detailed.

The Contractor shall provide for transmitting the unsupported end thrusts to
solid ground at the ends or info the sides of the tfrenches.

Before testing any pipeline, the Contractor shall ensure that the anchorage
of bends is complete and thrusts from all branch outlets are properly stayed.

No testing will be permitted until seven days after thrust blocks and other
holding down works have been completed.

Open ends shall be stopped with plugs, caps, or blank flanges properly
jointed and restrained from movement.

No claims whatsoever will be entertained on account of leaking valves, or
any other difficulties in closing of lengths of pipe work for testing, which shall
be entirely at the Contractor's expense.

All water required for testing and cleaning the pipelines shall be potable
water drawn off at locations approved by the Employer and shall be
provided by the Contractor at his cost.

In addition to any tests of individual joints or other interim tests which may be
specified elsewhere, the Confractor shall submit all parts of the pipelines to a
final acceptance test. Notwithstanding the foregoing the Contractor may at
any stage of construction, carry out such other tests as he considers desirable
to check materials and workmanship on the pipeline but this shall not relieve
the Contractor of his obligations to achieve successful tests under the
Contract.

The Engineer shall have power to require the Confractor to vary any test
procedure or pressure as he (the Engineer) thinks fit at no extra cost to the
Employer.

The Contractor should note that neither the satisfactory testing of pipeline,
section of a pipeline or any other pipe work, nor the acceptance of such
testing by the Engineer or his representative shall in any way relieve the
Contractor of any of his responsibilities and obligations under the Contract.

The Contractor shall notify the Engineer at least 24 hours before hand of his
intention to test a section of pipeline having satisfied him in the first instance
that the section of pipeline to be tested in the presence of the Engineer is
satisfactory in all aspects.

Test gauges used for testing pressure pipelines shall be of conventional
circular type of approved manufacturer, not less than 8-inch diameter,
calibrated in bars or psi. Before any gauge is used, the Contractor shall
arrange for it to be calibrated independently and a dated certificate of its
accuracy shall be provided to the Engineer.
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3.8.2

One additional gauge as above shall be handed over to the Engineer for
purposes of verification during testing.

Calibration of pressure gauges shall be carried out by the Confractor at
regular intervals as required by the Engineer.

The Contractor shall remain responsible for the care of the works during
testing of the pipe work.

Interim Pipeline Testing

The interim test shall be carried out after the pipeline section to be tested has
been laid, jointed and backfiled to a depth of at least 12-inch above the
crown of the pipe but leaving the joints exposed. The sections to be tested
shall be approved by the Engineer. The joints between each tested section
shall then be left exposed until the pipeline has passed the Final Test on
Completion

For purposes of interim testing, the pipeline shall be divided into sections and
each section shall be separately tested to the Engineer's satisfaction for
deflection and pressure when each section is completed and before the
joints are covered in the case of buried pipes.

The Confractor shall submit to the Engineer detailed procedures for
performing hydrostatic pressure tests of installed piping, fittings, valves, meters
and appurtenances for approval. Procedures for performing hydrostatic
pressure tests for each section of pipeline shall indicate the location and
capacity of the test pump, test pressure at the pump as well as that at the
highest and lowest points procedures for venting the air from the pipeline and
disposing the water after satisfactory testing.

Each pipeline or section thereof shall be filled with water and all air removed
as far as possible. If permanent air vents are not located at all high points, the
Contractor shall install suitable cocks at such points so that the air can be
expelled as the line is filled with water. After all the air has been expelled alll
cocks shall be closed and the test pressure applied. The line shall be filed
slowly to prevent possible water hammer. The test pump and gauge shall be
connected to the pipeline at a location other than the highest point in the
line to facilitate the release of air from the highest point.

The pressure in the pipeline shall then be raised steadily up to and maintained
at rated pressure of the pipe (10-bars for PN10 HDPE pipe) for a period of not
less than 12 hours to allow for absorption and achieve conditions as stable as
possible for testing. The standing period will commence from the time at
which the rated pressure (10-bars for PN10 HDPE pipe) was reached
successfully, after which all exposed joints shall be carefully inspected for
evidence of leakage.
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If neither appreciable movement of the pipeline nor any leakage has been
observed during the visual inspection the section shall be subjected to the
proper pressure test,

Pumping shall then be resumed and the pressure slowly raised to the
specified test pressure i.e., 15-bars for PN10 HDPE pipe (1.5-times rated
pressure of pipe). The test pressure shall be continuously maintained by the
use of the pump for a period of at least 3 hours and the amount of makeup
water required to maintain the pressure shall be accurately measured (to the
nearest 1/8 litre) regularly every 30 minutes throughout the test.

The pipeline shall be deemed to have passed the test if:

a. No water is visible coming out of the pipe or joints at any point

b. Leakage is equal to or less than the number of imperial gallons per
hour as determined by the following formula:

where,

Q = Leakage in imperial gallons per hour

n = Number of joints in test section

d = Nominal diameter of pipe in inches

P = Average test pressure during the test in psi

During all testing, the french generally and the joint pockets in particular shall
be kept clear of water and should the trench become unstable due to work
or leaking on testing or re-testing it shall be excavated to solid ground and
made up with lean mix concrete or such other material as the Engineer may
direct, all at the Contractor's expense. Should a test fail, the Contractor shall
at his own expense replace defective pipes or fittings or make good leaking
joints or otherwise rectify defective work. Cleaning, inspection and testing
shall then be repeated until the work is to the Engineer's satisfaction and at
no extra cost to the Employer.

The length of the section of pipeline to be tested shall not normally exceed
1,500 feet or as directed by the Engineer.

A simple stop end consists of a section of steel pipe about 1.5-3.0 feet long
onto which a closing plate has been welded, containing the necessary
opening for accommodating ingoing water and out-coming air. The stop
end may also include an opening through which the test water may be
pumped from the line, if necessary. The stop end may be jointed to the pipe
to be tested by means of a standard coupling or other method approved by
the Engineer. Thrust blocks or temporary anchorages shall be provided to
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3.8.3

3.8.4

3.9
3.9.1

3.9.2

hold the stop end in place against the test pressure. The Contfractor may also
use propriety restrained joints in lieu of thrust blocks.

Final Acceptance Testing

The final acceptance test shall be carried out after all lengths have been
joined together on completion of construction and interim tests have been
carried out satisfactorily on the entire length of the pipeline.

Final pipeline acceptance procedures shall be as prescribed above for
interim pipeline testing. The Contractor shall repair the pipeline if it fails to pass
this test. The test shall be repeated and repairs affected until the pipe line
passes the test.

Valves

Valves and all pipeline appurtenances shall be hydraulically tested together
with the pipeline in which they are installed. Valves shall be tested for
operation under working pressure and shall be adjusted so that they operate
smoothly, seat properly and are installed to tolerances recommended by the
manufacturer.

Before pressure testing is started the Contractor shall re-check pipes and
valves for cleanliness and shall re-check the operation of all valves. The
"open" ends of the pipeline (or sections thereof) shall normally be stopped off
by blank flanges or cap ends additionally secured where necessary by
temporary struts and wedges all anchor and thrust blocks shall have been
completed and all pipe straps and other devices intended to prevent the
movement of pipes shall have been securely fastened.

PIPELINE DISINFECTION
General

Pipelines shall be disinfected after they have been thoroughly cleaned and
at the time the pipeline final acceptance testing is satisfactorily completed.

Disinfection of Pipelines

All potable water pipe, fittings, valves, meters and appurtenances shall be
disinfected by the Contractor as specified herein.

All water and chlorine required for disinfection of pipelines shall be provided
by the Contractor at his own expense. Bacteriological testing will be
performed at a laboratory approved by the Employer the cost of which shall
be borne by the Contractor.

The attention of the Contractor is directed to the requirements of these
Specifications whereby he is responsible for preventing the entry of foreign
material of any kind into the pipe work. The Contractor shall take extreme
care to keep the interior of the pipe work free of dirt and other foreign
material. If in the opinion of the Engineer, direct or other foreign material
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enters the pipe work, which will not be removed by flushing, then the
Contractor shall clean and swab the interior of the pipe work with a five
percent hypochlorite disinfecting solution to the satisfaction of the Engineer.

After testing and immediately before commissioning, all pipelines shall be
washed out and disinfected as follows:

All mains shall be flushed out with clean water until there is no
evidence of foreign matter or colour in the waste flushing water.

A stock disinfecting solution shall be prepared by mixing for not less
than 5 minutes, in a clean container, Sodium Hypochlorite solution
(15 percent available chlorine) and distilled water in the proportion
of 0.8 litres to 1000 litres of water by volume. After mixing, the solution
shall stand for a further 5 minutes after which the clear supernatant
liquid shall be decanted into another clean container. Stock
solutions shall be made up fresh daily.

The main to be disinfected shall be filled with potable water at the
same fime as the stock solution is added through a convenient air
valve in such quantities (to be determined by the Contractor and
approved by the Engineer) as will result in a final solution containing
50-70 mg/I free chlorine. Care shall be taken to ensure that the stock
solution is added at a constant rate, commencing when water is fed
into the main and ending as soon as the main is full.

Every main charged with disinfection solution shall stand for 24 hours.
A sample shall then be taken at a washout valve by the Contractor
in the presence of the Engineer, from whom the sampling bottle shall
be obtained. If the sample does not show at least 2 mg/l free
chlorine, disinfection shall be repeated. If the sample is satisfactory
the main shall be emptied, flushed out and filled with potable water
and allowed to stand for 1 hour.

Two further samples shall then be taken as before, one for a further
determination of free chlorine and the other, in a sterilized bottle, for
bacteriological analysis. If the free chlorine determination shows
more than 4 mg/| free chlorine the main shall be flushed out again.
If the bacteriological analysis is unsatisfactory, disinfection and
sampling shall be repeated until satisfactory results are obtained
before the main is commissioned.

The Contractor shall provide all equipment, materials and testing
apparatus, etc., as may be necessary for the effective disinfection
of all pipelines.

3.9.3 Cleaning of Pipe work

All pipe work shall be cleaned by the Contractor after all pressure tests and
disinfection operations have been performed and accepted by the
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Engineer. However, it is the responsibility of the Contractor to prevent all dirt
and foreign mater from entering the pipe work and for cleaning each length
of pipe and all fittings, valves, meters and appurtenances, of sand, dirt and
foreign matter during the installation. Cleaning of chlorinated lines shall
conform to the recommendations of the Chlorine Institute.

All potable water required for testing, flushing and disinfection of pipelines
shall be provided by the Contractor at his own expense.

Disposal of Water Used for Testing, Disinfection and Cleaning

The Contractor shall provide suitable means for disposal of water used for
testing, disinfection and flushing such that no damage results to facilities,
structures or property. These means shall be subject to the approval of the
Engineer and local authorities. Details shall be submitted to the Engineer
upon request. The Contractor shall be responsible for any damage caused
by his filling, testing, disinfection, flushing and wastewater disposal operations.

PACKING, MARKING AND VENDOR DOCUMENTATION

Pipe Identification and Packing

The marking information and sequence shall comply with ISO 4427. All pipes
and fittings, including test samples shall be clearly and permanently marked
using indent printing in a colour that contrasts with the pipe.

All pipes shall be indelibly marked at maximum intervals of Tm indicating at
least the following information:

o The manufacturer's name and/or frademark;

o The dimensions (nominal outside diameter x nominal wall thickness);
o Material and designation;

o The nominal pressure (PN) in bar;

o The pipe series (S or SDR) (optional);
o The production period (date or code); and
. The number of this International Standard.

The word "water" shall also be included if the pipe is intended for potable
water. The maximum quantity of pipe to have the same coil/length number
is one silo (coiled pipe) or one bundle (straight lengths). The maximum
combined length of pipe in the silo or bundle with the same coil/length
number shall not exceed the maximum allowable coil length as specified,

When pipe material is boxed, me coil number shall be clearly marked on the
outside edge of the box or silo. Invoices and packing lists shall include the
date of manufacture and coil/length numbers for all material in the shipment.

The fittings shall be packaged in bulk or individually protected were
necessary in order to prevent deterioration and contamination. The package
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shall have at least one label with manufacturer name, type and dimension
of the fittings and number of units.

Packaging and Transportation

The Contractor/Manufacturer shall provide packing and transportation
procedures for approval by the Engineer and shall comply with the following
requirements.

a. Delivery

Delivery of the plastic pipes and fittings to site, shall be no later than six months
after the stamped manufacture date.

b. Weathering

A certfificate from the pipe/fitting manufacturers shall be provided,
confirming that the products may be stored in the open for minimum of 2
years without any adverse effect.

c. Tie-downs

Tie-downs shall be at least 100 mm (4.0 inch) wide and be clean and free
from sand, gravel and other such materials. For straight length pipe (up to 12
m (39 ft), a minimum of 6 tie-downs are required.

d. Pallets

The pallets shall be suitable for transporting the material from the place of
manufacture to the designated receiving location without causing any
damage to the pipe. The pallets shall not contain any broken planks or
extremities that may damage the coiled pipe or straight lengths. They shall
be durable enough to prevent loose pallet nails from gouging the bottom
coil/straight length.

e. Overhang
Pipe shall not overhang at either end of the trailer.
f. Stacking

The Contractor/Manufacturer shall not ship small coils stacked inside silos of
larger coils. Frames manufactured for the containment of straight lengths of
polyethylene pipe during tfransport and storage shall not contain nails or other
fastening devices that may damage the pipe.
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g. Trucking

Where pipes are transported by vehicles, the vehicles should have a flat bed
and be free from sharp edges or projections. During transport, polyethylene
pipes shall be protected from diesel fumes and be continuously supported to
prevent movement between the material and its support.

h. Silos

Silo packs of coiled pipes shall be squarely stacked and well supported on
pallets. Coils shall not overhang the pallets and, shall not be stacked higher
than 2.3 m (8.0 ft)

STORAGE OF PIPES AND APPURTENANCES

All pipes and materials shall be stored in accordance with the manufacturer's
recommendations and the following:

o Jointing materials and operational gear shall be stored under cover.
Pipes may be stored in the open, but shall be placed on adequate
timber bearers to prevent damage to sheathing or sockets. Pipes not
delivered on manufacturers' pallets may be stacked one above the
other up to three pipes high provided suitable protective packing is
placed between them. If any pipes or fittings show signs of corrosions
or deterioration during storage either they shall immediately be
treated at no extra charge by the Contractor to arrest and prevent
the corrosion or removed from site as the Engineer directs.

. The Contractor shall properly stack the pipes in his storage area and
the stacks shall be laid out in a regular pattern and the limits of each
stack marked so that the movement of cranes and vehicles is
restricted to access tracks between stacks and the control of
delivery and removal of pipes is facilitated.

. The number of tiers of HDPE pressure pipe stacks shall be as per the
Manufacturer's instructions and approval of the Engineer. Each pipe,
including those in the bottom course, shall bear evenly upon not less
than three timbers with an aggregate width not less than 300mm.
The pipes shall be stacked parallel fo each other.

o The timbers supporting each course of pipes in a stack shall be of
uniform thickness and stiff enough for the pipes to be rolled across
the stack and shall be supplied by the Contractor at his own
expense.

. The outermost pipes in each course shall be secured against rolling
by sandbags or by wedges.

o Where the pipes are to be delivered and stacked by the Contractor
on sites along the pipeline route, the areas where the pipes are to
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be stacked shall, if required, be graded flat by the Confractor at his
own expense to provide a firm and even surface and shall be kept
free from loose stones, rubble or waste liable to damage the pipes.

o Jointing materials, valves, fittings and specials, meters, gauges and
polyethylene sheeting shall be stored in covered storage areas until
required for installation.

. Pipe shall be removed from storage and directly distributed to their
point of installation only in such quantities as can be installed in one
week.

MEASUREMENT AND PAYMENT
Measurement

Measurement for HDPE pipes for water supply shall be made for the actual
quantity of the work done in linear metre or linear feet (whichever is included
in Bill of Quantities) on the axis of the piping including all fittings, bends,
crosses, tees etc. No deduction will be made for the laying lengths of valves,
fire hydrants, specials, efc. installed in the lines

Payment

The unit rate quoted in the Bill of Quantities for supplying and laying HDPE
pipe for water supply shall be the full compensation for all cost of completing
the item of work as per provision of this section and shall include cost of pipe,
its carriage to the site, laying, cutting, joining, testing and disinfecting, etc.
and all incidentals fo complete the item except valves assembly and
backing blocks, which shall be paid separately.
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SECTION-4 PIPELINE APPURTENANCES

4.1

4.2

SCOPE OF WORK

The work included in this section consists of providing, laying, jointing,
cleaning, disinfection, testing and commissioning of pipelines appurtenances
for water supply. The Contractor shall provide all labour, materials and
equipment necessary including removing from storage, transporting to sites,
excavation, backfiling and compaction, laying, jointing and testing, disposal
of excess excavated materials and removal of surplus pipes, fittings, valves
and jointing materials. The responsibility for the safety and soundness of all
material shall rest with the Contractor.

The Contractor is advised to carry out any tests at his cost needed to satisfy
himself regarding the soundness of the valves, appurtenances and jointing
materials including the pipeline installation before acceptance for testing by
the Engineer.

GATE VALVE

Gate valves shall be of cast iron body conforming to BS 5150 with bolted
bonnet, solid wedge, inside screw, non-rising stem, flange connection and
fitted with cast iron hand wheel.

Specific clauses of BS 5150 are amplified as follows:

CSiNo. Poramefer | Delals |

1 Clause 3: Types of Valves Solid wedge with non-rising stem

All valves shall be of flanged end with sizes

as specified on the Drawings

PN 16 unless otherwise specified on the

Drawings

As specified to BS 21 (1S0 /R7) fitted with

bronze or gunmetal plug

Gate valves shall be provided with cast

iron hand wheels or square heads for tee

key operation as required.

The direction of operation shall be

clockwise to close the valve.

Hand wheels shall require a force not

greater than 20 kg on the outer rim to

operate with a balanced pressure across

the valve.

Tee keys shall require a force not greater

than 12 kg applied at the opposite ends of

a standard key from the closed position.

The Contractor shall provide a fest

6 Clause 19: Test Certificates = certificate confirming that the valves have
been tested in accordance with BS 5150

2 Clause 4: Nominal Sizes
3 Clause 5: Nominal Pressure

4 Clause 9: Body Tapping

5 Clause14: Operation
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“SiNo | paromefer | Defals

and stating the actual pressure and
medium used in the test. In addition, the
Contractor shall ensure that the Engineer
has access to the manufacturer's works at
all reasonable times for the purposes of
inspecting the assembled valves and
witnessing ftesting.

The material of construction of gate valves shall be as under:

1 Body Grey cast iron

2 Bonnet Grey cast iron

3 Wedge Grey cast iron

4 Gland Grey cast iron

5 Stem Stainless steel 304

6 Seat Ring, Wedge Ring Stainless steel 304

7 Back Seat Bush Stainless steel 304

8 Nuts & Bolts Stainless steel 304

9 Painting Wet blue epoxy paint, corrosion resistant

CHECK VALVE

Check valve shall comply with the requirements of BSS 5153. The valve shall
be of swing type with quick acting single door and pressure rating of PN 16
unless otherwise specified on the Drawings. The valve design shall ensure
closure in the shortest possible lime following deceleration of the water
column, ideally reaching its seat without slamming at the instant forward
motion of the column cases.

The material of construction of check valves shall be as under:

1 Body Grey cast iron

2 Bonnet (Top Plate) Grey cast iron

3 Disc Grey cast iron

4 Seat Rings Stainless steel 304

5 Hinge Pin Stainless steel 304

6 Disc Hanger Grey cast iron

7 Gasket Flexible graphite

8 Nuts & Bolts Stainless steel 304

9 Painting Wet blue epoxy paint, corrosion resistant

Swing Check Closure is affected by gravity (Weight of disc) and reverse flow.
The pivot point of the swing check is outside the periphery of the disc and the
greater the head, the greater the possibility that the fluid will flow back
through the valve before the disc can be shut off. To effect complete shut
off, the disc of a swing check valve must travel through a 700 to 900 arc to
the valve seat. Without resistance to slow the disc's downward thrust and
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reverse flow, the shut off can result in slamming and damaging water
hammer.

AIR-RELEASE VALVE
Automatic air relief valve shall 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 pipe in
pressure falls below atmospheric pressure during a surge event.

C. Discharge air accumulated at local peaks along operating
conditions the pipeline under normal

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 it
accumulates. Valves with air intakes or exhaust facilities shall have approved
screening arrangements to prevent the ingress of air borne sand.

The valve shall conform to AWWA C512 pressure rating of PN 16 unless
otherwise specified on the Drawings. Valve Body ends shall be flanged with
raised faces and drilled to EN 1092-1.

The material of construction of air release valves shall be as under:

1 Body Grey cast iron

2 Bonnet (Top Plate) Grey cast iron

3 Float Ball Stainless steel 304

4 Gasket EPDM - Asbestos Free

5 Nuts & Bolts Stainless steel 304

6 Painting Wet blue epoxy paint, corrosion resistant

Each valve shall be provided with isolating valves as detailed in the Drawings.

VALVE CHAMBERS

Chambers for gate valves, air valves, washouts, etc. shall be constructed in
accordance with the details shown on the Drawings, or as directed by the
Engineer.

Brick masonry, Portland cement concrete, and other materials shall meet the
specified requirements of the relevant sections of these specifications.

VALVE BOX

Valve boxes shall be provided for all valves which are installed below ground
level in conformance with the details shown in the Drawings. Valve boxes
shall be of the heavy-duty type capable of withstanding a ten-ton load when
located within carriageways. Ordinary valve boxes shall be used in other
locations. All valve boxes shall be of the lockable type. They shall be installed
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on concrete bases as shown in the Drawings.

THRUST BLOCKS

The Contractor shall construct all thrust blocks as shown on the Drawings.
Thrust blocks shall be constructed to the dimensions shown on the Drawings.
The thrust blocks are designed for soil parameters as shown on the Drawings.
Where considerably better ground conditions, such as rock, are
encountered, the dimensions of the particular thrust blocks may be reduced.
Supporting calculations for any reduced size thrust blocks must be submitted
to the Engineer at least 48 hours before construction of that particular thrust
block commences.

Unless otherwise specified or directed, thrust blocks shall be provided on
pipelines laid to gradients steeper than 1:20; up to 1:15 every third pipe shall
be anchored, up to 1:10 every second pipe and at 1.5 every pipe should be
anchored.

Concrete shall extend to undisturbed ground on thrust faces or thrust blocks
and on both faces of anchor blocks.

Each thrust block shall be designed to have a sufficient bearing area and
shall be placed to safely transmit to the surrounding point. Thrust devices shalll
be cast-in-place concrete. Thrust blocks shall be constructed of Class-C
concrete as included in SECTION-20.5.2 and shall be placed between fitting
and trench wall or french bottom, as the case may be. The bearing faces of
the block shall be placed against freshly cut and undisturbed trench wall or
bottom of sound material. If the thrust exceeds the bearing value of the
surrounding soil, the soil shall be pre-compacted before placing concrete. All
concrete shall be kept behind the sockets and flanges of fittings. Formwork
shall be constructed wherever necessary to confine the concrete to the
prescribed dimensions for the block. All form lumber shall be removed before
testing.

The blocks shall, unless otherwise shown or directed by the Engineer, be so
placed that the pipe and fittings joints will be accessible for repair. Before
internal pressure is applied to a pipeline, all concrete thrust blocks shall have
been constructed and cured for a minimum of 7 days.

APPROVAL OF MATERIALS AND EQUIPMENT

As soon as practicable but within thirty-days after the receipt of notice to
proceed and before any material or equipment is purchased, the Contractor
shall submit for approval by the Engineer a complete schedule of materials
and equipment to be incorporated in the work, tfogether with the names and
addresses of the manufacturers and their catalogue, item numbers and
trade names. The schedule shall include catalogue cuts, diagrams, drawings,
and such other descriptive data and as may be required by the Engineer.
Samples of materials shall be provided as required. No consideration will be
given to partial lists submitted from time to time. Approval of materials and
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equipment under this provision shall not be construed as authorization of any
deviations from the specifications unless the atftention of the Engineer has
been directed to the specific deviations. Laboratory results and certifications,
specified or otherwise required, shall be submitted prior to delivery of the
material or equipment to the site.

TESTS AND ACCEPTANCE

All valves, fittings and accessories delivered to the job site shall be
accompanied by test reports certifying that the valves, couplings and/or
fittings and accessories conform to the relevant specifications.

The Contractor shall take the necessary measures to allow the Engineer to be
present during the tests at the factory, if the Engineer finds it necessary to do
so. Failure to present the aforementioned certificate, or to inform of the date
and time of the factory tests, shall constitute grounds for rejection of the
valves, fittings or couplings that do not comply with these conditions.

Acceptance of such material shall only be possible if the rejected batch of
valves, fittings and joints is tested under the Engineer's supervision, at the
Contractor's expense, and only those passing the tests shall be accepted.

In addition, the right shall be reserved for the Engineer to subject any
consignment of valves, fittings and couplings to any or all of the tests, over
and above the tests conducted by the manufacturer. The Contractor shall
furnish all labour, material and equipment necessary to assist in performing
the tests and inspecting the valves, fittings and couplings.

MEASUREMENT AND PAYMENT
Measurement

Measurement for fire hydrants, valves air release valves, washout valves etc.
shall be made in number and shall include the chamber and all other
materials o complete the work as per Drawings including connection with
pipeline. Backing blocks for bends, tees etc. shall be measured in cubic foot
or cubic meftre (whichever is included in Bill of Quantities).

Payment

The unit rates quoted in the Bill of Quantities for the supply and installation of
fire hydrants, air release valves, sluice/gate valves, washout valves including
chambers and other specials and shall be full compensation for supply,
installation, testing, commissioning, disinfecting and all incidentals to
complete the items of the work as per Drawings. The thrust blocks provided
will be measured separately for payment.
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5.1

5.2

53

54
5.4.1

5.4.2

SCOPE OF WORK

Wherever specifically called for by means of notes on the confract Drawings
or by written order of the Engineer, the Contractor shall furnish and place
sand bedding under water lines, drain pipes and other structures as a
separate item of payment.

PURITY AND STACKING

Sand bedding shall be from a source and of specifications approved by the
Engineer.

The sand stone shall be free from clay, salt, alkali, organic matter, shale, loam,
soft flaky particles and other deleterious substances. It shall be stacked at the
place designated by the Engineer and kept free from the admixture of
deleterious materials mentioned herein. The sand shall not contain clay/silt
more than 5%. Laboratory testing prior to its use under bedding will be
arranged.

PLACING OF BEDDING MATERIAL

The material for bedding shall be placed to the specified thickness and
compacted by rammers of approved weight. The compaction level shall not
be less than 95% of modified dry density as determined by AASHTO T-180.

MEASUREMENT AND PAYMENT

Measurement

The measurement shall be made by volume for the actual quantity of the
work done and the unit of measurement shall be cubic foot or cubic metre
(whichever is included in Bill of Quantities).

Payment

Payment for this item of work shall be made for the actual quantity of work
done as specified in this section, at the unit rate quoted in the Bill of
Quantities.
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SECTION-6 WATER SUPPLY SERVICE CONNECTIONS

6.1

6.2

SCOPE OF WORK

Work under this section consists of furnishing all material, plant, machinery,
labour and performing all functions and operations in connection with the
execution of service connections for water supply, in strict accordance with
the Drawings and applicable specifications and as directed by the Engineer.

MATERIAL REQUIREMENTS

SECTION-7  THE EARTH WORK SHALL BE PERFORMED AS PER

7.1

7.2
7.2.1

7.2.2

REQUIREMENTS OF SECTION-2 EARTH WORK FOR WATER
LINES

Service connection pipe shall be of HDPE of diameter as shown on the
Drawings. Whereas, Clamp Saddle shall of Polypropylene with built-in rubber
washer. Fittings and specials shall be as recommended by the manufacturer
of the pipe and as approved by the Engineer. The plugging of the end wiill
be part of the item.

CONSTRUCTION REQUIREMENTS

Service connection shall be executed as per Drawings or as indicated by the
Engineer.

Connection arrangement shall be as per requirements/recommendations of
the manufacturer of the pipe and as directed by the Engineer. Service pipe
shall be connected with the pipe running either in front of the individual plot
or from other side of the road. Service end of the pipe shall be duly plugged.

MEASUREMENT AND PAYMENT

Measurement

Measurement for service connection shall be number of service connections
installed, tested and commissioned including all fittings, saddle arrangement,
etc. but excluding cost of pipe as per specifications and accepted by the
Engineer for payment.

Measurement for HDPE pipe of specified diameter is in linear metre or linear
feet (whichever is included in Bill of Quantities) on the axis of the pipe.

Payment

Measurement as carried above shall be paid for at the unit rate quoted in
the Bill of Quantities and shall be full compensation for furnishing all materials,
tools, plants, labour and incidentals to complete the work.
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SECTION-8  GENERAL

8.1

8.2

8.3

DESCRIPTION

The tube well of indicated capacity is to be drilled by direct rotary or reverse
rotary method. Total depth of borehole shall vary depending upon the
material encountered. An accurate drilling log of the tube wellis fo be made,
and samples of the materials encountered through which the tube well is
drilled are to be preserved and handed over to the Engineer.

Upon completion of drilling, blind and slotted tube well casing sections, of
specified material, diameter and length are to be placed in the tube well,
mild steel pump housing casing of required diameter and length is then to be
connected to the tube well casing by means of a tapered reducer and
installed in the tube well.

After installation of the pump housing and tube well casing, the tube well is
to be shrouded (packed and grouted) with selected gravel of specified
quality, sizes and gradation and specified cement grout after which it is to be
developed and tested until it will efficiently produce clear water at a
pumping rate of 50% higher than the designed capacity. After the tube well
has been satisfactorily developed and tested, pump house of the specified
design is to be constructed. The tube well is to be equipped with a vertical
turbine pump connected to a vertical hollow shaft, electric motor. All motor
confrol and necessary electrical equipment are to be installed, placed in
operating condition and tested to demonstrate that the entire installation
meets the requirements of the contract documents. A chlorinator and other
equipment are to be installed with the tube well as specified.

The connection of electrical equipment to the power main shall be by others,
testing of the installed equipment is however, part of this contract.
Construction of facilities to convey water from the discharge pipe flange
point to water main is part of this Confract.

CONTRACT DRAWINGS

The Drawings covering tube well and appurtenant works show the scope of
work to be performed by the Contract. The tender drawings shall not be used
as a basis for placing preliminary orders for materials. The drawings issued for
construction will be drawings from which shop erection, concrete placing,
formwork or other construction details shall be prepared by the Contractor.
The works shall be executed in conformity with the Drawings issued.

SIZE OF TUBEWELL

The tube well may vary in depth, therefore, minimum and maximum depth
for the tube well shall not be guaranteed. The pump head, pump setfting and
length of housing of tube well shown on the Drawings are indicative only. The
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horsepower, rating of the pump motor and the motor controls are specified
under applicable sections of specifications.

BILL OF QUANTITIES

The bill of quantities set forth is the approximate quantities of the works. The
amount of bid for each item of bill of quantities shall be full payment for
completion and maintenance of the works specified herein and elsewhere
in the document and Drawings.

STANDARDS

Except as otherwise provided by this specification or the Drawings and in
case no specification and standards are indicated in the document, all
materials, equipment fabrication and testing thereof shall conform to the
latest applicable standards and specifications in accordance with the
specification epilogue.

If the Contractor, at any time and for any reason wishes to deviate from the
above standards, or desires to use material or equipment not covered by the
said standards, he shall state the exact nature of the change, the reasons for
making the change and shall submit the complete specifications of the
materials and equipment for approval of the Engineer, whose decision shall
be conclusive and binding on the Confract.

CONSTRUCTION EQUIPMENT AND MATERIAL

Unless otherwise specifically stated in the document, the Contractor shall
furnish all necessary construction equipment and material for the
construction and installation of the tube well and appurtenances. The
construction equipment shall include but not be limited to drilling equipment
of the Rotary or percussion type, together with all supporting and additional
equipment and accessories necessary for taking samples for installing the
tube well casing and pumping-housing casings, for placing gravel shrouding
and cement grouting, for developing and ftesting the tube well, for
determining the straightness and verticality for pump housing casing; for
constructing the cement concrete pump pedestal and floor slab for installing
the pump motor, motor conitrols and necessary electrical equipment,
chlorinator, valves and discharge pipes, for constructing the pump house
and for the performance of development tests.

All construction equipment shall be in good, serviceable condition and shall
be capable of doing the work.

The Contractor shall also furnish all testing instruments, equipment and
materials required by the Confractor for his use in ascertaining that
construction materials, permanently installed equipment and the finished
work conforms to the requirements of specifications and for carrying out all
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tests required by the specifications to be performed by the Contractor.

Materials to be furnished by the Contractor shall include all materials
necessary for the operation and maintenance of the Contractor’s
equipment and all the materials for installation in the tube well including
casing, gravel shrouding, Portland cement, brick, reinforcement,
aggregates, electrical conductance, wiring and fittings and all other
equipment and materials necessary to perform the work in complete and
satisfactory manner.

CLEAN UP

Upon completion of construction, equipment installation and operation, test
of tube well, the Contractor shall tear down and remove all temporary
structures provided and occupied by him, shall remove all plant and refuse,
all waste materials; shall remove from the site of the work, or satisfactorily
cover with earth.
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SECTION-9 DRLLING OF BOREHOLE

9.1

9.2

9.3

SCOPE OF WORK

The work covered under the specifications is furnishing all plant, labour,
equipment, appliances, and materials, and in performing all operations in
connection with the drilling of borehole(s) in strict accordance with this
section of specifications in reasonably close conformity with the lines and
dimensions shown on the Drawings or established by the Engineer.

DRILLING OPERATION

Drilling of tube well shall include, but not be limited to moving in, setting up.
preparing the site, drilling the borehole, collecting data and removing
temporary casing, dismantling, moving out and cleaning up. Measurement
for tube well driling will be made of the actual depth of each borehole
drilled, measuring from the original ground surface. No measurement will be
made over-drilling required because of the sloughing, caving ground or for
the Contractor’'s use in setting casing; for tube well abandoned due to
jammed tools, caving ground, or negligence on the part of the Contractor;
or for tube well not constructed in accordance with all the requirements of
these specifications.

DRILLING

The Contractor shall drill each borehole of the diameter indicated on the
Drawings and at the locations shown on the Drawings. The Contractor shall
prepare the site for the construction of the tube well and shall provide for the
disposal of water, cuttings, and refuse from his operation away from the site
and to the satisfaction of the Engineer.

The borehole shall be drilled by the reverse circulation rotary method. Each
borehole shall be driled to the depth specified by the Engineer. It is
anficipated that the depth of tube well (s) will vary; however, no minimum
depth of any individual tube well or average depth for all tube wells is
guaranteed. The borehole shall be drilled sufficiently straight and plumb so
that the pump and the tube well casing may be installed concentric with the
hole and within the tolerance specified for the plumbness of the casing.
Waste materials from the drilling operation shall be disposed of in a manner
approved by the Engineer.

The Contractor shall be responsible for protecting the tube well from
contamination by foreign materials unfil the completed tube well and
appurtenant facilities are accepted by the Engineer. The Contractor shall
bear any expense that may result from damage to any tube well, tools or
equipment that may be caused by caving, washing or other disturbance
within the tube well.
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9.4

If unstable material is encountered in drilling, the Contractor shall stabilize the
material in a manner approved by the Engineer. The use of driling fluid
additives or other suitable materials may be employed for stabilizing the
borehole when such use is specifically approved by the Engineer. If
necessary, temporary casing shall be furnished and installed by the
Contractor to hold walls of the hole during drilling operations and until the
gravel shrouding has been placed. All temporary casing shall be removed
by the Contractor in stages as gravel shrouding is placed. The temporary
casing may be new or used and will remain the property of the Contractor.

If, in the opinion of the Engineer, it is necessary to discontinue work on any
borehole because it is out of line more than the amount specified or on
account of jammed tools, caving ground or because of negligence on the
part of the Contractor, he will not be entitled to payment for any work done
or materials furnished for borehole abandoned as a result of his operations or
negligence.

DATA AND RECORDS

The Contractor shall keep an accurate drilling logs of borehole drilled
including description of all materials encountered and their location in the
borehole. The fact that the Engineer or his representative may be present
and keep a separate record, shall not release the Contractor from this
responsibility. In the case of defective or incomplete records, the Contractor
shall complete the records at his own expense. All records and data shall be
kept by the Contractor on forms approved by the Engineer. The Contractor
shall deliver to the Engineer, the original of all records and all such records
shall become the property of the Owner.

Representative ditch samples or cuttings of the materials penetrated shall be
taken of each lithology encountered and from each ten feet of the depth
for non-water bearing depth and each four feet for water bearing depth of
the borehole. Special care shall be exercised to determine the thickness and
location of each change in material encountered and to obtain satisfactory
samples. Immediately upon taking samples, the samples shall be placed in
cloth bag, partitioned wooded box, or other approved container, properly
marked for identification, and plainly labelled with the depth of the top and
bottom of the section of the borehole represented. The containers shall be
furnished by the Contractor, the method of obtaining, processing and storing
the samples shall be subject to approval by the Engineer. The Contractor shalll
deliver all samples to the Engineer at the site of the tube well or to the filed
headquarters of the Engineer as directed.
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9.5
9.5.1

9.5.2

MEASUREMENT AND PAYMENT
Measurement

The quantity of driling to be paid for shall be measured by linear metre or
linear foot, whichever is included in Bill of Quantities, and drilled as mentioned
above.

Payment

The accepted quantity measured as provided above shall be paid for at the
confract unit price per linear metre or linear foot of driling (whichever is
included in Bill of Quantities) of specified diameter of borehole for the pay
items included in the Bill of Quantities, which price and payment shall
constitute full compensation for furnishing all materials, various drilling
operations, labour, equipment, tools and incidentals necessary to complete
the item.

Backfilling of the borehole, if a particular borehole is not developed, shall be
done as per instructions of the Engineer, payment for which shall be made
separately.
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SECTION-10 TUBEWELL CONSTRUCTION

10.1

10.2

10.2.1

10.2.2

SCOPE OF WORK

The work shall consist of furnishing all plant, labour, equipment, appliances,
and materials and performing all operations in connection with tube well
construction except driling, in accordance with these specifications and in
close conformity with the dimensions shown in the Drawings or as established
by the Engineer.

CASINGS

Casing shall consist of all work required in connection with furnishing and
installing casing pipe, comprising of steel conductor pipe and steel pump
housing pipe and fibre glass / brass or any other specified material, fube well
casing (both plain and slotted), required for the tube well and shall include,
but not be limited, providing storing, fabricating and installing including
concentric reducers and equalizers.

Fibre Glass Strainer & Blind Pipe
Glass Fibre shall conform to the following specifications:

o ASTM-2996 for Filament-Wound Fibreglass
o ASTM 2997 for Centrifugally Cast Fibreglass

The fibre glass strainer will be from the approved source. The Contractor to
this effect will submit for approval of the Engineer, a sample with complete
specifications. Prior approval of the material is obligatory and without this
approval, the procurement and installation of material will not be accepted
for measurement and payment.

Fabrication

The depth of conductor pipe and pump house casing will be established by
the Engineer for the tube well depending upon local sanitary conditions of
shallow ground waters. Lengths of specified diameter of steel casing shall be
provided to extend the pump housing casing from the elevation of the top
of the pump housing casing to the depth established by the Engineer.

Adjoining sections of conductor pipe and pump housing casing shall be
assembled by field welding. Butt welding straps shall be provided. All field
welding shall be performed by the electric arc method, using heavily coated
welding rods suitable for all position welding. After being deposited welds
shall be cleaned of slag and shall show uniform sections, smoothness of weld
metal, feather edges without overlap, and freedom from porosity and
clinkers. The pump housing casing shall be connected to tube well casing
with a concentric tapered reducer.
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10.2.3

The length and sizes of tube well casing to be installed will be specified for
the tube well by the Engineer, and will be sufficient to extend from the bottom
of the pump housing casing to the bottom of the tube well. The bottom of
the tube well casing shall be fitted with a bail plug. The tube well casing shall
consist of slofted sections for installation in the water yielding formation and
plain pipe sections in the lowest one metre of the tube well and opposite
non-water yielding formations as directed by the Engineer.

Installation

The Contractor shall install the entire pump housing and tube well casing
assembly straight, plumb, and concentric in the drilled hole to permit the
installation of the pump in such a manner that it will operate satisfactorily and
without damage. The methods employed by the Contractorin the installation
of the casing and in obtaining or correcting the verticality and straightness of
the pump housing casing shall be subject to the approval of the Engineer.

Centralizer shall be attached to the pump housing casing so that it will be
cenfred in the drilled hole throughout its entire length and held in such
position while gravel shrouding is being placed. Centralizers will be placed at
25-feet intervals throughout the length of the tube well or as directed by the
Engineer.

The Conftractor shall install the pump housing casing, so that the deviation of
its axis from the vertical shall not exceed 35 mm atf the bottom of the pump
housing casing. Measurements for determination of verficality and
straightness of the pump housing casing shall be made by the Contractor in
the presence of the Engineer, upon completion of gravel shrouding. Plumbs,
pipes and dummies used in these tests shall be approved by the Engineer.

Measurements for determining the deviation of the pump housing casing
from the vertical shall be made by the use of a circular plumb having a
minimum outside diameter of 15 mm less than the inside diameter of the
pump housing casing. The plumb shall hang vertically and shall be
suspended in the centre of the casing. When the plumb is lowered to the
bottom of the pump housing casing, the line from which the plumb is
suspended shall not deviate from the centre of the pump housing casing at
the top by more than that corresponding to a deviation of the plumb of 35
mm at the bottom of the pump housing casing. All deviations shall refer to a
vertical line passing through the centre of the pump housing casing at the
top.

Straightness shall be determined by lowering a section of pipe 40 feet long or
a dummy of the same length to the bottom of the pump housing casing. The
minimum outer diameter of the pipe or dummy shall be 15 mm less than inside
diameter of the pump housing casing. If a dummy is used, it shall consist of a
rigid spindle with three cylindrical rings, each ring having a height of at least
300 mm. The rings shall be true cylinders and shall be located at each end
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10.3

10.4

10.4.1

and in the centre of the dummy. The central shaft of the dummy shall be rigid
so that it will maintain the alignment of the axis of the cylindrical rings. The
pump housing casing shall be sufficiently straight so that the pipe or dummy
can be passed freely throughout the entire length of the pump housing
casing.

The tube well failling to meet the specified requirements for straightness,
verticality and concentricity shall be abandoned, and the Contractor shall
construct a new well at his own expense at an alternative site designated by
the Engineer.

GROUTING

The annular space outside of the conductor pipe shall be sealed with cement
grout. The grout shall consist of one part of cement and one part of sand by
volume and not more than 5 gallons of water per cubic foot of cement. Grout
materials shall be ordinary Portland cement conforming to BS 12, clean sand
and clean portable water. The annular space shall be flushed with water prior
to grouting to ensure that the space is open and to remove foreign material.
The grout shall be applied from the bottom up and in one confinuous
operation. The grout shall be placed through a minimum 1-inch diameter
grout pipe extending to the bottom of the annular space initially and shall
remain submerged in the grout during the entire time the grout is being
placed to ensure complete filling of the annular space. The grout shall be
pumped into the pipe or applied contfinuously by gravity.

The pipe may be left in place or it shall be gradually removed. In the event
of interruption in the grouting operations, the bottom of the pipe shall be
raised until all air and water have been displaced from the grout pipe. The
grout shall be allowed to set a minimum of 7 days after placement prior to
resuming work on the well.

GRAVEL SHROUDING

Gravel shrouding shall consist of all work required in connection with
furnishing and installing gravel shrouding in the annular space between the
conductor pipe and the pump housing pipe, the walls of the borehole and
the outside of the casing assembly and in any uncased length of borehole
including but not limited to, developing the gravel source, excavating,
stockpiling, grading, washing, storing, shipping, and installing gravel
shrouding in the tube well.

Material

All gravel used for shrouding shall be clean, hard, well-rounded, washed,
carbonate free and water-worn, without thin, flat particles and with the
gradation as included in Table 10.1.
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10.4.2

10.5

Table 10.1, Gradation Requirements for Shrouding Material

1 3/8inch 100
2 No.4 60-80
3 No.7 20-40
4 No.14 0.50

Installation

The specified spaces shall be gravel shrouded by the Contractor from the
bottom to the top of the tube well in such a manner that there will be no
voids other than the annular space between the gravel particles. The
method of placing the gravel, and the equipment used, shall be subject to
approval by the Engineer. Water shall be circulated in the tube well, as the
gravel is being laced, by lowering the drill pipe inside the casing and
operating the circulation pump. The gravel shall be placed to the top of the
tube well and shall be finally settled by bailing after all gravel has been
placed. The top of the gravel shrouding shall be maintained at the ground
level at all times during development, testing and pumping. Gravel and
gravel placement not meeting these requirements will be subject to rejection
by the Engineer, and all gravel so rejected shall be replaced by the
Contractor at his own expense. Temporary casing, if used, shall be carefully
withdrawn in 1-3 meters stages during placement of gravel shrouding and
gravel shall be infroduced so that each stage of the hole above the bottom
of the casing is completely filled before the casing is withdrawn to the next
stage. The process of withdrawing the temporary casing is at least 3 meters
above the top of tube well casing. Above this point, the temporary casing
may be removed or left in place, at the option of the Confractor; however,
no payment will be made to the Contractor for temporary casing left in
place.

DEVELOPMENT AND TESTING

Development and testing shall consist of all work required in connection with
the development of the tube-well to produce the design capacity of water.
It is carried out by breaking the layer of bentonite or sealing clay or
compounds in the borehole, and taking out mud, chemical used and fine
particles of sand from the shrouding and the aquifer near to shrouding
throughout the depth of the tube-well strainer. The development of the well
shall be so effective that after its completion the turbidity of water and sand
content shall be reduced to minimum permissible limit as recommended by
WHO standards. After completion of development of tube-well, the water
shall be tested to determine the chemical and bacteriological quality of
water, draw down at designed discharge and the specific capacity of tube-
well. Any tube-well not developed properly and not meeting above
standards shall be rejected and re-drilled. The recovery of tube-well during

PART-C, SECTION-10, TUBEWELL CONSTRUCTION 48
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10.5.2

10.5.3

10.5.4

the test shall also be observed.
Method

The tube-well shall be developed with vertical turbine pumping unit
preferably closely coupled with a diesel engine through universal cross shaft
which facilitates in pump speed adjustment to draw required discharge from
the tube-well. Electric prime mover may also be used but with such
arrangement which give variable speeds to the pumping units. The pumping
unit shall allow the measurement of water level at any time during operation
of the pump; and should be able to reverse its direction of rotation.

Equipment Required

The Contractor shall furnish all the equipment required for the development
and testing of the tube-well as indicated below:

a. Vertical turbine pump with variable speed and reversal in direction
of rotation. Capable of discharge twice the rated capacity for the
design discharge of the tube-we/I.

b. Prime Mover (Electric or diesel) closely coupled with V.T.P. and
capable to give a variable/ adjustable speed to the pumping unit.

C. Discharge Measuring Device, Electronic flow metre, sluice valve for
regulation of discharge.

d. Electronic measuring device to measure water level in tube-well
during operation of pumping unit.

e. Imhoff Cone (Sand Cone)
Back Wash

Back washing is done by reversing the direction of the pumping unit for a
small time depending upon the condition of the water pumped. The water is
pushed back into the aquifer thus stirring the locked sand particles and
loosening them for pumping out. Back washing of tube-well shall be done
during development at suitable intervals, to pump all fines from the tube-well
shrouding. It shall be single backwash if the well is not pumping greater
quantity of sand and shall be doubled if it is sandy. The development and
backwashing shall be continued till the sand contents are reduced to
permissible limit, which shall be checked continuously by Imhoff Cone
graduated in PPM (parts per million).

Duration

Static water level or sub soil water level shall be measured before start of
development,
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a. Development (15t Stage)

Initial development shall be done step wise as included in Table 10.2.

Table 10.2, Duration of Development for Tube Well

0.75 times the designed discharge of tube

1 1 hour
well

5 1.00 times the designed discharge of tube 1 hour
well

3 1.25 times the designed discharge of tube 1 hour
well

4 1.50 times the designed discharge of tube 3 hours
well

5 2.00 times the designed discharge of tube 3 hours
well
Total 9 hours

Backwash shall be done every 5-minutes depending upon the sand contents
pumped.

b. Recovery (1t Stage)

Pump shall be stopped after 1st stage of development and well shall be
allowed to recover its water table. Reading/measurement of water table
shall be taken as provided in the under-mentioned intervals.

Table 10.3, Frequency of Measurement during Recovery Period for Tube Well

m Period (from pump closure) Measurement Frequency

1 st 5 minutes Every minute

2 Up to15 minutes Every 2-minutes

3 Up to 30 minutes Every 5-minutes

4 Up to 1 hour Every 10-minutes

5 Up to 3 hours Every 20-minutes
Total 3-hours

c. Testing for Development (2nd Stage)

The well shall be pumped in steps as included in Table 10.2.

Sand contents shall be measured every 5-minutes during each pumping,
however during 1st five minutes sand content shall be taken every minute.
The water level shall be measured in the same way as explained in Recovery
period, for each pumping stage and draw down (the difference between
the static water level and that during pumping) shall be worked out for each
measurement
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d. Recovery (2" Stage)

The well shall again be allowed to recover and the measurements of water
table shall be carried out in the same way as in the first stage of recovery;
Table 10.3.

The difference shall be noted between 15t stage and 2nd stage of recovery.
e. Testing for Re-Development (3 Stage)

The tube-well shall be re-developed for another 9 hours in steps as included
in Table 10.2.

Sand contents shall be measured every 5-minutes during each pumping,
however during 1st five minutes sand content shall be taken every minute.
The water level shall be measured in the same way as explained in Recovery
period, for each pumping stage and draw down (the difference between
the static water level and that during pumping) shall be worked out for each
measurement.

f. Recovery (3 Stage)

Well shall again be allowed to recover for 3 hours and measurements of
water table shall be done as in 15t and 27d stage; Table 10.3. There shall be no
difference at the recovery of water table between 2nd stage and 3 stage. If
it is observed that there is an appreciable difference of recovery, well shall
he redeveloped for 6 hours with back wash and recovery should again be
allowed for 3 hours to match it with 3@ stage recovery. The process shall be
repeated fill the preceding recovery is matched.

g. Stop Pumping

The pump shall be stopped for next 4 hours before start of final pumping fest
for approval of the well.

h. Final Pump Test

The tube-well shall be pumped finally for 4 hours at the rated discharge and
final draw down shall be noted to find out the specific capacity of the tube-
well.

Hence the summary of development and testing of tube-well is included in
Table 10.4.

Table 10.4, Summary of Tube Well Development Procedure
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10.5.5

10.5.6

10.5.7

10.6

1 Development

Development, 1st Stage 9 hours
Recovery, 1t Stage 3 hours
2 Testing
Development, 2nd Stage 9 hours
Recovery, 2nd Stage 3 hours
Development, 3d Stage 9 hours
Recovery, 3d Stage 3 hours
Step Pumping 4 hours
Final Pump Test 4 hours
Total 44 hours

The duration of development and testing given above is minimum, and may
be increased to total duration of 72 hours as per the direction of Engineer.

Performa for Records

Proper Performa shall be developed for development, recovery and testing
of the tube-well giving discharge pumped, water level in tube-well, sand
contents and fimings of the measurements and shall be filled in accurately
and precisely. If it seems that there is a mistake in measurement, the process
shall be repeated. Proper records shall be kept for each tube-well for
subsequent and future references

Operation of Pump & Motor

Power needs to be continuously available to pump during the tests. If power
is inferrupted, it shall be necessary to terminate the test, allow the well to
recover up to initial water level and run a new test. Required pumping rate is
to be maintained during the development of the tube-well has been
satisfactorily completed and approved by the Engineer. The contractor shalll
disinfect the tube-well by chlorine solution throughout the entire depth of the
well to obtain a minimum chlorine content of 50 parts per million. The
procedure and equipment used to intfroduce and disperse the chlorine in the
tube-well shall be approved by the Engineer

Disinfection

After development and testing of the tube well has been satisfactorily
completed, and when approved by the Engineer, the Conftractor shall
disinfect the tube well by dispersing chlorine solution throughout the entire
depth of the well to obtain a minimum chlorine content of 50 mg/I. The
procedure and equipment used to intfroduce and disperse the chlorine in the
tube well shall be subject to approval of the Engineer.

SEALING

Upon completion of disinfections of the tube-well, the contractor shall seal
the tube-well by welding the 6mm (1/4") steel plate cap to the pump housing
casing around its circumference. Compliance with these requirements will
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10.7.1

10.7.2

not relieve contractor of his responsibility for safeguarding any complete part
of the tube-well until the certificate of acceptance is issued for the entire
tube-well installation

MEASUREMENT AND PAYMENT
Measurement

The quantity of MS housing pipe, blind pipe and screen of specified material
and diameter shall be measured in linear metre or linear foot (whichever is
included in Bill of Quantities) of actually installed at site on the basis of
tentative quantities included in the Drawings.

The bail plugs, well caps and concentric reducers of specified diameter shall
be measured in numbers, actually installed as per Drawings.

Grouting of space between inside of well drilled and outside of housing pipe
shall be measured in linear metre or linear foot (whichever is included in Bill
of Quantities) of actual executed quantity as per site.

The quantity of gravel shrouding shall be measured in cubic foot or cubic
metre (whichever is included in Bill of Quantities) of actual executed quantity
as per site.

The measurement for development and testing of tube well shall be
measured in hours of festing and development to the satisfaction of the
Engineer.

Payment

The accepted quantity MS housing pipe, blind pipe and screen of specified
material and diameter, as above, shall be paid for at the contract unit rate
which price and payment shall constitute full compensation for furnishing all
materials, labour, equipment, tools and incidentals to complete these items
including cost of centralizers (not payable separately).

The bail plug, well cap, concentric reducer of specified diameter/size, gravel
shrouding and cement sand grouting, etc shall be paid at the confract unit
rate and this price shall constitute full compensation for furnishing all
materials, labour, equipment, etc. to complete this item to the satisfaction of
the Engineer.

The payment for development and testing of tube well will be made at the
contract unit rate which price and payment will be full compensation for alll
materials, labour, equipment, development, testing, disinfection, etc. as per
the specifications and to the satisfaction of the Engineer.
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SECTION-11 WATER TESTING

11.1

11.2

11.2.1

11.2.2

11.3

SCOPE OF WORK

The work covered under these specifications shall consist of collection,
transportation, storage, and laboratory examination of water samples for the
tube well that has been developed and tested. The water shall be tested for
complete chemical and bacteriological examination in accordance with
WHO (World Health Organisation) Guidelines 1985 or latest edition with the
procedures established in the latest version of “standard Methods for
Examination of Water and Wastewater” published by American Public Health
Association. The examination of water samples shall be carried out in @
laboratory approved by the Engineer.

COLLECTION OF WATER SAMPLES

The water samples shall be collected in separate sterilized containers for
bacteriological (i.e., Total Coliform, and Faecal Coliform) and Physio-
chemical examination. The samples shall be collected from a tap fitted on
the discharge pipe of the pump. The tube well shall be operated at its design
capacity for a minimum period of 15 minutes, before collecting the first
sample.

Collection for Bacteriological examination

The volume of each sample intended for bacteriological examination shall
not be less than 100 ml. Sterilized glass bottle provided with ground-glass
stoppers shall be used for collecting samples. The sample bottle shall not be
kept unopened until the moment, it is required for filling. During sampling, the
stopper and neck of the bottle shall be handled to protect from hand
contamination. The bottle shall be filled without rinsing and the stopper shall
be replaced immediately after the bottle is filled.

Collection for Physio-Chemical Examination

The volume of each sample shall be at least 2 litres. The samples shall be
collected in a chemically clean bottle, made of practically colourless glass
and fitted with a ground-glass stopper. The bottle shall be rinsed at least three
times with the water that is to be sampled before bottle is filled. While
sampling, the bottle shall be held near its base.

TRANSPORTATION AND STORAGE OF SAMPLES

With the water samples intended for bacteriological examination, the
laboratory procedures shall be started as soon as possible, preferably within
one hour of collection. However, the time elapsing between collection and
examination of samples shall in no case exceed 24 hours. During the elapsing
between collection and examination, the temperature of samples shall be
maintained as close as the time of sampling.
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11.4

11.4.1

11.4.2

11.4.3

11.4.4

11.4.5

11.5

11.6
11.6.1

Water samples intended for physio-chemical examination, the samples shall
be kept cool during transport and storage. The time elapsing between
collection and examination shall in no case exceed 48 hours.

LABORATORY EXAMINATION

Following methods shall be used for determination of turbidity, colour, total
dissolved solids, chlorides, total coliform and faecal coliform, in the water
samples:

Turbidity

The turbidity shall be determined by Nephelometric method as described in
the "Standard Methods”. The turbidity of samples shall be measured and
reported in Nephelometric Turbidity Unit (NTU).

Colour

The frue colour of sample shall be determined by comparing it with Nesseler
colour comparison tubes. The colour shall be determined and reported in
colour units based on Platinum-Cobalt scale.

Total Dissolved Solids

The total dissolved solids shall be determined by Filtration-Evaporation
method and expressed in mg/I.

Chlorides

Chlorides shall be determined by employing Mohr method, which uses silver
nitfrate as titrant and Potassium Chromate as the indicator. Chlorides shall be
expressed and reported in units of mg/I.

Total Coliform and Faecal Coliform

Total coliform and faecal coliform concentrations shall be determined by
employing Standard Methods. Dilution-Tube Technique shall be used. The
results shall be reported in units of MPN/100 ml.

RECORD & DATA

A record shall be made of each sample by the Contractor and each bottle
shall be identified including the information sufficient to identify the sample
af some later date i.e. name of sample collector; date, hour, and location of
sampling and water temperature. All records and data shall be kept by the
Contractor on forms approved by the Engineer.

MEASUREMENT AND PAYMENT
Measurement

The measurement shall be made for each sample, tested in accordance the
provisions of this section of the document and accepted by the Engineer.
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11.6.2 Payment

Payment shall be made for each set of samples tested and measured as
above, at the unit rate appearing in the Bill of Quantities. This price and
payment will be full compensation for all steps required to complete the work.
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SECTION-12 CONSTRUCTION OF PUMP HOUSE

12.1 SCOPE OF WORK

The work shall consist of construction of pump house complete as per
Drawings and in accordance with these specifications and in close
conformity with the lines, grades and dimensions shown on the Drawings or
as established by the Engineer.

12.2 MATERIALS AND CONSTRUCTION REQUIREMENTS

Materials and construction requirements shall conform to the respective
items included in the document.

12.3 MEASUREMENT AND PAYMENT
12.3.1 Measurement

Lump sum or item rate, whichever is included in Bill of Quantities, will be the
basis for measurement for the item of various works involved for the
completion of this item.

12.3.2 Payment

When the bill of quantities calls for a lump sum price, construction of pump
house will be paid for at the contract unit rate which price and payment will
be full compensation for all miscellaneous operations for all civil,
electrification, lights, fans, complete as shown on the Drawings or established
by the Engineer.
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SECTION-13 ELECTRICAL & MISC. WORKS

13.1

13.2
13.2.1

13.2.2

13.2.3

13.24

SCOPE OF WORK

The work shall consist of furnishing all plant, labour, equipment, appliances,
and materials and of performing all operations in connection with the
electrical work and other works in strict accordance with this section of the
specifications and the applicable Drawings, and subject to the terms and
conditions of the contract.

ELECTRICAL WORKS
Regulation

All electrical installation work shall conform to the Electricity Act, 1910 and
the Electricity Rules 1937, as adopted and modified by the Government of
Pakistan from time to time and WAPDA Specifications; and the requirements
specified herein. Except where otherwise shown or specified all electrical
equipment shall be suitable for operation 230 volts, 50 cycles, alternating
current power supply. All electrical materials shall be new. Defective
equipment or equipment damaged during installing or testing shall be
replaced or repaired by the Contractor at his own expense.

Coordination

The Drawings indicate the extent and the general location and arrangement
of equipment, conduit and wiring. The Contractor shall study building plans
and details so that the outlets and equipment will be properly located and
readily accessible. Lighting fixture equipment and outlets shall be located to
avoid interference with mechanical or structural features; otherwise, lighting
fixtures shall be symmetrically located according to building arrangement. If
any conflict occurs necessitating departure from the Drawings, details of
departure and reasons therefore shall be submitted as soon as practicable
for written approval of the Engineer.

Standard Products

Material and equipment used for this work shall be standard products from
manufacturers regularly engaged in producing such equipment and shall be
the manufacturer's latest standard design complying with specification
requirements.

Material and Equipment Schedules

As soon as practicable and before starting installation of any material or
equipment, the Contractor shall submit 6 copies of a complete list of
materials and equipment proposed for installation to the Engineer for his
approval. The list shall include manufacturer's names and materials or
equipment identification such as styles, types, or catalogue numbers, to
permit ready and complete identification.
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13.2.5

13.2.6

13.2.7

Workmanship

All materials and equipment shall be installed in accordance with
recommendations of the manufacturer subject to approval by the Engineer
and in such a manner as to conform to the confract documents.

Grounding

All electrical equipment, including motors, meters, lighting and distribution
panels, switchgear and similar items shall be grounded. All exposed non-
current carrying metallic parts of electrical equipment, raceway systems and
neutral conductor of the wiring system shall be grounded. Earth plates for the
grounding system shall consist of copper plates of the minimum size of
609.6mm square and 3.175mm thick. The top earth plate shall be 2.44m
below the ground level with critical watering arrangement or at the natural
water level whichever is easy to install. A minimum 152.4mm layer of charcoal
and rock salt shall be provided underneath each earth plate and a minimum
457 .2mm layer of charcoal and rock salt shall be provided above each earth
plate. The ground connection from the earth plate shall be securely bolted
by a copper nut and bolt and additionally soldered to the plate. The ground
connection including earth plate shall be kept clear of the structure
foundation. The earth plate shall be located not nearer than 1.83m from the
outer face of the building wall. Ground connections indicated as
3.18x25.4mm copper tape may be made with number 4/0 AWG or SWG
cable. Ground connections indicated as 3.18mm by 12.7mm copper tape
may be made with number 2/0 AWG or SWG cable. All ground connections
shall run vertically and horizontally exposed on the surface of the wall and
shall run concealed in the floor. Connections and splices shall be of the
brazed, welded, bolted, or pressure connector type, except that pressure
connectors or bolted connections shall be used for connections to
removable equipment. Ground connection from the building to the earth
plate shall be run at a depth not less two feet below ground level.

Conduit

Unless otherwise indicated, electrical wiring shall be run in galvanized steel
(G.l.) conduit or PVC Pipe according to the specification PVC pipe shall not
be used as conduit for buried or embedded run. Minimum size of raceways
for branch circuit wiring shall be 19.1mm. Conduit pipes shall be exposed on
walls and ceilings but shall run concealed in floors. Conduit shall be
continuous when passing through wall or floor. Conduits installed on the
surface of walls shall be supported and secured at intervals of not more than
0.91Tm and shall be installed parallel or perpendicular to walls, structural
members or inter sections of vertical planes and ceilings. Field made bends
and offsets shall in general be avoided, but if so required these shall be made
with an approved method or by conduit bending machine. Changes in
direction of runs shall be made with symmetrical bends or cast-iron fittings.
Crushed or deformed raceways shall not be installed. Trapped raceways in
damp and wet locations shall be avoided where possible. Care shall be
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taken to prevent the lodgement of plaster, dirt or trash in raceways boxes,
fittings, and equipment during the course of construction. Clogged raceways
shall be entirely free of obstructions or shall be replaced. Raceways crossing
expansion joints in concrete slabs shall be provided with suitable expansion
fittings or other suitable means to compensate for expansion contraction.
Raceways installed underground or under slabs shall be coated with an
approved type of protective coating.

a. Galvanized Iron (Gl) Conduits

The galvanized iron (Gl) conduits shall have minimum wall thickness of
1.65mm (i.e., 16 SWG) and shall have the diameter indicated on the
Drawings. Damaged portions of galvanizing at joints shall be cleaned and
painted with a silver-coloured rust inhibitive paint. Conduit shall be cut and
threaded in such a manner that there are no sharp edges. Conduit bends
shall be uniform and shall have minimum radius of 5 tfimes the diameter of the
conduit or shall be made through pull or junction boxes.

b. PVC Pipe

PVC pipe and specials shall conform to British Standard Specification BS
3505:1962 "Unplasticized PVC pipe (Type 1420) for Cold Water Supply" and
shall be class B. The entire conduit system shall be completed by cutting the
PVC pipes and jointing and sealing to respective specials with P.V.C. solution
as recommended by the PVC pipe manufacturers.

c. Additional Requirements for Exterior Conduit

Alljoints between sections of conduit, conduit and specials, and conduit and
switches or lights shall be made water proof in an approved manner. Except
where otherwise indicated, conduit shall be supported at least every 0.914m.
Drainage fittings or seep holes shall be provided at unavoidable low points
where moisture can collect. A maximum of two 90-degree bends will be
allowed between boxes. Conduits shall be buried underground at minimum
of 457.2m below finish grade. Bearing of conduit shall be uniform throughout
its length in bottom of trench. Backfiling shall be in 101.6x152.4mm layers,
compacted to 95 percent of maximum density.

Conductors
a. General

Conductors shall be new and shall be of polyvinyl chloride (PVC) insulated
copper unless otherwise specified. Wire connector of insulating material or
solderless pressure connectors properly taped shall be utilized for all splices
where possible soldered mechanical joints insulated with tape shall be kept
to a minimum. Vinyl plastic tape of suitable quality is acceptable in lieu of
rubber and friction tapes. The entire conduit system shall be completed and
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anchored prior to installing the wiring.
b. Conductor Sizes

Conductor sizes for tube-well motor main cables shall be as indicated in the
Drawings. Control circuit conductors shall not be smaller than number 12
AWG except that for circuits of more than 30.48m from panel to load centre
number 10 AWG shall be used.

c. Conductor Insulation

In normally dry locations, conductor number 8 AWG or larger shall have
rubber or thermoplastic insulation of a heat resistant grade RH, RW, RHH or
THW. Conductors smaller than number 8 AWG shall have a heat resistant
rubber insulation type RH or RH RW or thermoplastic insulation, type T or TW.

Boxes and Supports

Boxes shall be provided wherever required for pulling of wires, making
connections, and mounting devices or fixtures. Boxes for metallic raceways
shall be of the cast iron hub type when located in normally wet locations.
Boxes in other locations shall be sheet steel except that non-metallic boxes
may be used with non-metallic conduit system. Steel boxes shall be
fabricated of structural quality flat rolled minimum 18-gauge sheet of steel
free from irregularities, mill scale and surface corrosion shall be neatly and
accurately formed with corners squared and sides jointed by welding. Each
box shall have the volume required for the number of conductors enclosed
in the box. Boxes for mounting lighting fixtures shall be not less than 4 inches.
Cast iron boxes installed in wet locations and boxes installed flush with the
outside of exterior surfaces shall be gasketed. Boxes for use with raceway
systems shall not be less than 38.1mm deep. Exterior pull boxes, junction
boxes, boxes for exterior electrical supply points, switch boxes and all other
boxes required for exterior electrical work shall be weather proof, heavy duty,
galvanized steel.

Lamp Fixture and Accessories

Allincandescent lighting fixtures shall be suitable for bayonet base lamps. All
accessories such as straps, mounting plates, nipples or brackets shall be
provided as required for proper installation. The exterior light points shall be
provided with all fittings, accessories, metal clad switches, weatherproof light
fixtures, holders, bulbs and covers.

Electrical Supply Points (Outlet Connections)

Electrical supply points shall be provided where indicated on the Drawings.
Electrical supply points shall have the types of receptacles suitable for the
plugs of the equipment to be connected to these points. Where receptacles
are not available to match the plugs of equipment, standard receptacles
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13.2.13

13.2.14

13.2.15

13.2.16

shall be used and plugs on equipment supply leads shall be replaced by the
contractor with plugs to match standard receptacles. Each electrical supply
point shall be complete with a switch. Exterior electrical supply points shall be
provided where indicated. Exterior electrical supply points shall be weather
proof, complete with switch and of the type suitable for the plugs of the
equipment to be connected to these points.

Flexible Connections

Flexible connections of short lengths shall be provided for all motors and
equipment. The flexible connections shall be water tight.

Fuse Circuits and Fuse Boxes

The Confractor shall provide proper fuse boxes for each circuit. The fuse
boxes and the switches shall be metal clad and suitable for the load for which
the circuit is designed. All fuse boxes shall be complete with proper size fuse
strips fitted to fuse bridges.

Power Switchgear Assemblies

Power switchgear assemblies shall be metal enclosed and air circuit breaker
type. The type and make of the circuit breaker shall be subject to approval
of the Engineer.

Exterior Switches

Except where otherwise indicated exterior switches shall be of the push
button weatherproof type.

Testing

Before any electrical system is put into service, the entire system installation
shall satisfactorily pass the tests prescribed by the Electricity Department and
the following tests. The Contractor shall furnish all instruments and personnel
required for the tests, and the Employer will furnish the necessary electric
power.

a. Insulation Resistance

The insulation resistance shall be measured by applying voltage between
earth and the entire system of conductor or any section thereof, with all fuses
in place and all switches on. A direct current voltage of not less than twice
the working voltage shall be applied. The insulation resistance of the
installation measured as above shall not be less than 25 megaohms divided
by the number of points in the circuit. The metal conduit shall be tested for
electrical resistance. The electrical resistance of such conduits measured
between the main switch and each point shall not exceed 2 ohms.
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13.3
13.3.1

13.3.2

b. Operating Test

After the wiring system has successfully passed by the insulation resistance
test, and at such time as the Engineer may direct, the Contractor shall
conduct an operatfing test for approval. The equipment shall be
demonstrated to operate in accordance with the requirements of this
specification. The test shall be performed in the presence of the Engineer.

c. Earth Plate Resistance

Resistance to each earth plate shall be tested by a standard earth tester, not
sooner than 72 hours after a rain and without prewetting ground. The
resistance of each earth plate shall not be more than 10 ohms. The test shall
be performed by the contractor in the presence of the Engineer. Earth plates
having a resistance of more than 10 ohms shall be replaced and retested.
The Contractor shall submit in writing to the Engineer upon completion of the
project, the measured ground resistance of each earth plate, indicating the
location of the earth plate and the resistance and the soil conditions at the
time, the measurements were made.

Repair

The work shall be carefully laid out in advance. Cutting, channelling, chasing
or drilling of floors, walls, partitions, ceilings or other surfaces as necessary for
the proper installation, support or anchorage of the conduit, raceways or
other electrical work shall be carefully done. Damage to building surfaces,
piping and equipment (including pointing work) shall be repaired to its
original condition by skiled mechanics of the trades involved at no additional
cost to the Employer.

POWER TRANSFORMER

General

The power transformer shall be indoor type, oil immersed, self-cooled,
designed and built to give efficient and reliable service at their full rated
capacity on the climatic conditions given in the general information of these
specification. Transformer s built to the following standard will be acceptable.

. BS 171-1970 or any other relevant latest British Standard
o VDE 0532

Construction

The transformer tank shall be constructed of welded sheet steel plates and
provided with external radiating tubes.

The fransformer shall be fully tropicalized for temperature rise, humidity,
altitude etc. The local conditions shall be taken into account while following
the above standards. The transformer shall be complete with oil filling, all
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accessories and aftachments detailed in these specifications or otherwise
required and the contractor shall provide all details, drawings, data and
complete test results for final approval before installation. The tank and
radiating tubes shall be designed to withstand, without developing any
deformation, pressure at least 25% greater than the maximum operating
pressure. The steel plate cover shall be bolted to the tank, using gasket for
perfect oil seal. Two earth terminals shall be provided at the base of the tank.

The oil preservation system shall ufilize on expansion the conservative tank
fitted with silica gel breather and oil level indicator.

The transformer core shall be built of high-grade electrical steel laminations,
each laminatfion insulated to reduce eddy current losses. The core
laminations shall be clomped and bolted effectively to reduce ‘humming’.

The winding core shall be of high-grade electrolytic copper conductor, flat
or round paper insulated, thoroughly dried and impregnated as desired.

The high voltage leads shall be brought out and terminated to glazed
porcelain insulator bushings for external connection.

The low voltage three lines and neutral leads shall be brought out and
terminated to glazed porcelain insulator bushings for connection to L.V. side
by copper bus bars or cables. The transformer neutral shall be earthed.

Off-load operated tap changer shall be provided on the tank cover. The
tapping shallbe -7.5%, £5%, +2.5%. A clear marking illustrated by diagram shall
be provided to indicate the tap positions.

The transformer shall be provided with the following accessories.

o Qil filling valve for vacuum filling of oil;
o Oil drain plug;

o Bi-directional rollers fixed to the base steel channel, for rolling in the
directions of both centre lines of the tfransformer;

o Lifting lugs, for handling and un-tanking the transformer; and

o Dial type thermometer for indicating oil temperature and having two

hands, one showing existing oil temperature and other showing
maximum oil femperature reached since the hand was last reset.

Drawings and Data

The manufacturer shall supply complete structural Drawings showing plan
and elevations with complete dimensions and all relevant details of technical
data of the offered transformer.

Transformer Technical Data

The technical data for Power Transformer shall be as included in Table 13.1.
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13.4 MEASUREMENT AND PAYMENT

Table 13.1, Technical Data for Power Transformer

KVA rating
No load rafio
H.V. Winding
Line fo line volts
Connections
L.V. Winding
Line to line volts
Connections
Vector Group
Tapping on H.V side
H.V Termination
L.V cable size
L.V Termination
Impedance voltage
Losses in watts
Iron aft no load
Copper at full load
Cooling

Temperature rise over 50°C

ambient
Qil
Winding

13.4.1 Measurement

As shown on Drawings
11kv/415V

11000
Delta

415
Star
DY 11
-7.5%, £5%, £2.5%
Bushing
7x300 mm?2
Bushing
4.5% to 6%

to be furnished by Bidder
to be furnished by Bidder
On

400C
50°C

The measurement of each item shall be as per provisions of the bill of
qguantities.

13.4.2 Payment

The items will be paid for at the contract unit price which price and payment
shall be full compensation for furnishing, installing and commissioning all
machinery and equipment for electrical works, chlorination equipment etc.
complete in all respects as shown in the Drawings including all labour, tools,
equipment and incidental to complete the work.
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SECTION-14 EARTH WORK FOR SEWERS

14.1

14.2

14.3
14.3.1

14.3.2

SCOPE OF WORK

The work shall consist of furnishing all materials, equipment and labour for
excavation, frenching and backfilling for sewers, drainage facilities, structures
and all other appurtenances of sewage collection system, in accordance
with Drawings to proper line and grade and refilling the trenches and dressing
them to proper surface.

CLEANING AND GRUBBING

The sites of all excavations shall be cleared of all shrubs, plants, bushes, large
roots, rubbish and other surface materials. All such materials shall be removed
and disposed of in a manner, satisfactory to the Engineer. All trees and
shrubbery, that are designated by the Engineer, or his representative shall be
adequately protected and preserved in an approved manner.

EXCAVATION
General

The Contractor shall do all excavation of whatever substance encountered
to the depth shown on the Drawings or as otherwise specified. Excavation
shall include without classification the removal and disposal of all materials of
whatever nature that would interfere with the proper construction and
completion of the work and shall include the furnishing, placing and
maintenance of supports for the sides of the excavations. The work shall also
include all pumping, ditching, dewatering and other measures required for
the removal and exclusion of water. During excavation, material suitable for
backfilling shall be stock-piled in an orderly manner at a sufficient distance
from the bank of the excavation to avoid over-loading and to prevent sides
from caving. Top soil should be stock-piled separately for subsequent reuse
as necessary. All excavated material unsuitable or not required for backfilling
shall be removed and disposed of at a location approved by the Engineer.

For confract purposes hereunder, the earth excavation work has been
classified into two categories, earth excavation in frenches, and earth
excavation for structures.

Earth Excavation in Trenches

Except as otherwise provided herein, excavation for a sewer line shall be
open cut frenches with vertical side and not more than 200 feet of any trench
in advance of the end of the built sewer shall be opened at any time and
unless written permission to the Contractor is given by the Engineer. The
trench shall be excavated to its full depth for a distance permitted for the
sewer to be laid. Trenches for sewer-lines and appurtenances shall be to the
lines and grades shown on the drawing or as ordered in writing by the
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14.4

14.5

Engineer as necessary for the proper completion of the work. Bell holes and
depressions for joints shall be dug after the trench bottom has been graded.
The pipe except for joints shall rest on the prepared bottom for its full length.
Bell holes and depressions shall be only of such length, depth and width as
required for properly making the particular type of joint. Stones shall be
removed to avoid point bearing.

Where the bottom of the excavation is in material which, in the judgment of
the Engineer by reason of its hardness cannot be excavated to provide a
uniform bearing for the pipe, said material shall be removed to minimum of
6" below the grade of the bottom of the pipe, and the trench backfilled to
the required pipe sub grade with sand or other material acceptable to the
required depth or with concrete Class-E, if so ordered. In no case material
removed from such excavations shall be used as backfill material unless
approved by the Engineer. All instructions shall be in writing by the Engineer.

Earth Excavation for Structures

All earth excavation under this Contract, which is not included under the
classification of “Earth Excavation in Trenches " shall be classified and paid
for as earth excavation for structures.

The Contractor shall provide adequate timbering or shoring for excavations.
Should the sides and ends of any excavations give way the contractor shall,
at no extra cost, remove all disturbed ground. Any excavation carried
outside the limits shown on Drawings and specified herein as the payment
limits, shall not be treated as excavation and shall not be paid for.

When foundation level is reached, the Engineer's Representative will inspect
the exposed ground and give directions as to what further excavation, if any,
he considers necessary. The excavation should be done in such a manner,
as to ensure that the work rests on a solid and perfectly clean foundation. If
the Contractor allows any portion of such foundations to deteriorate due to
exposure, he shall make good the foundation to the satisfaction of the
Engineer without extra cost.

ALIGNMENT AND GRADE

The sewers are to be laid to the alignment and gradient shown on the
Drawings, but subject to such modifications as shall be ordered by the
Engineer from time to fime to meet the requirements of the work. No
deviations from the lines, depths of cutting or gradients of the sewers shown
on the Drawings and sections shall be permitted except by express directions
in writing of the Engineer.

SETTING OUT SIGHT RAILS

The sewer shall be constructed and laid to a true grade and in straight lines
between curves as shown on the plan. The sewer shall be laid and
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constructed to their proper levels with the aid of suitable boning rods and
sight rails which shall be fixed according to the requirements of the Engineer
at intervals not exceeding 40 feet, and also by levelling along the invert with
levelling instrument. The sight rails and boning rods shall be provided, fixed
and maintained by the Contractor who shall also provide and maintain
suitable levelling instruments and equipment and shall set the positions and
levels of the sewers and other work according to the Drawings and any
instructions which he may receive from the Engineer. All sight rails and posts
shall be well seasoned deodar timber of ample size and strength. The rails
and boning rods shall be suitably and accurately planned and no warped or
otherwise defective or damaged sight rails or boning rods shall be used. Sight
rails shall be secured to the posts by strong steel clamps to the approval of
the Engineer and in such a manner that they shall be fixed as immovable, in
relation to the correct lines and levels. All boning rods and sight rails shall have
the centre line accurately marked thereon, by a fine saw cut and shall be
painted black and white to the requirements of the Engineer. All boning rods
shall suitably be shooed with iron. At least four separate sight rails shall always
be maintained in correct level and alignment along the line of sewer at every
place where construction work is proceeding and the alignment and level of
the sight rails shall be checked by the level and line at least twice every day
to ensure that no disturbance or interference of the alignment and level have
taken place. Whenever required the Confractor shall erect and maintain
such additional sight rails as the Engineer shall direct. The Contractor shall, at
all fimes, see that his workmen or other unauthorized persons are not allowed,
accidentally or otherwise, to tamper or interfere with sight rails or other
alignment or level marks.

All bends and curves shall be set out mathematically in a manner to be
approved by the Engineer and the Contractor shall provide and maintain for
the purpose such additional sight rail posts and other wrought and rough
timber work, steel wire and other articles as the Engineer shall require from
time to fime.

SHEETING AND BRACING

If ordinary open-cut excavation is not possible or advisable, sheeting and
bracing shall be furnished and installed in excavations to prevent damage
and delay to the work and to provide working conditions, which are safe. The
Contractor shall furnish and place all shoring, sheeting, wall braces, timbers
and similar items necessary for the safety of work, the general public and
adjacent property. Sheeting, shoring and wall bracing shall be removed as
the work progresses and, in such manner, as to prevent damage to the
finished work and adjacent structures and property. As soon as it is withdrawn
all voids left by the sheeting and bracing shall be carefully filled with selected
material and compacted. The Contractor shall be fully responsible for the
safety of the work in progress, for the finished work, the workmen, the public
expenses, as part of the work under the excavation items and at no extra
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cost.

DEWATERING OF TRENCHES

As part of the work under the excavation items and at no extra cost, the
Contractor shall build all drains and do ditching, pumping, well-pointing,
bailing and all other work necessary to keep the excavation clear of ground
water, sewage and storm water during the progress of the work and until the
finished work is safe from injury, the Contractor shall provide all necessary
pumping equipment for the dewatering work, as well as operating personnel,
maintenance, power etc. all at no extra cost. All water pumped or drained
from the work shall be disposed of in a manner satisfactory to the Engineer.
Necessary precautions against water flooding shall be taken.

MAINTENANCE OF EXCAVATIONS

All excavation made hereunder shall be properly maintained while these are
open and exposed. The Confractor shall provide warning lights, signs and
similar items sufficient suitable barricades. The Contractor shall be responsible
for any personal injury or property damage due to his negligence.

PROTECTION OF EXISTING FACILITIES

The Contractor shall take special care of existing sub-surface facilities likely to
be encountered during the excavation for their protection, such as sewers,
drain pipes, water mains electric cables, communication cables and the
foundations of adjacent structures. The Contractor shall be responsible for
any damage to any such facility and shall repair the same at his expense
whether or not the facility has been shown on the drawing.

DISPOSAL OF SURPLUS EXCAVATED MATERIAL

All surplus material excavated by the Contractor shall be disposed of at
locations approved by the Engineer. The disposal of surplus material shall not
interfere with other works and shall not damage or spoil other materials. When
it is necessary to haul earth material over street or pavements, the Contractor
shall prevent such material from falling on the streets or pavements.

BACKFILLING
General

After the completion of sewer line, drainage facilities foundations, walls and
other structures below the elevation of the final grade all voids shall be
backfilled with suitable materials specified below.

Backfilling for Structures

Backfiling operations for structures shall be performed as part of the
Contractor's work under the payment items for earth excavation and at no
extra cost. Backfill material for foundations, walls and other structures shall
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14.12

14.13

14.14

14.15

consist of excavated soil, which is free from stones and hard clods not larger
than 3 inch in any dimension, and also free from frash, lumber and other
debris. Backfill material shall have enough moisture for proper compaction
and shall be compacted in an approved manner to 90 percent of maximum
density for cohesive soils and 95 percent of maximum density for cohesion
less soils. Backfill shall not be placed against foundation walls earlier than 4
days after placing of concrete or brick masonry.

Backfilling for Trenches

After the sewers have been constructed and tested as specified and to the
satisfaction of the Engineer, the french shall be backfilled. Utmost care shalll
be taken in doing this so that no damage shall be caused to the sewer and
other underground utilities. After this has been laid the trench and other
excavation shall be backfiled carefully in 150mm layers with earth as
approved by the Engineer, each layer being watered to assist in the
compaction unless the Engineer shall otherwise direct.

MAXIMUM DENSITY DETERMINATION FOR COMPACTED SOIL

The maximum density of the soil shall be determined in accordance with the
latest revision of “American Society for Testing Materials (ASTM) Standard D
1557 Density Relations of Sails, using 6.8 kg Rammer and 450mm Drop".

TESTING DENSITY OF SOIL

The Engineer will make tests using the calibrated sand cone method/core
cutter method to determine the density of soil in place in accordance with
ASTM Designation D 2558, latest revision. If soil in place fails fo meet the
specified degree of compaction the areas represented by the failing tests
shall be re-excavated and compacted to the specified density in the manner
directed by the Engineer at no extra cost.

TOP SOIL

Top soil, which has been stock-piled during excavation, shall be used for the
top 150mm of backfill, in locations as ordered by the Engineer. Top soil shall
be saturated with water and after it has dried, shall be spread to the required
final grade and of required density. The work shall be performed at no extra
cost.

PROXIMITY TO BUILDINGS

Where buildings in the opinion of the Engineer near excavation are likely to
be affected, the Contractor shall provide shoring to protect such buildings in
addition to timbering of frenches. The Contractor shall be required to leave
timbering inside trenches if so required by the Engineer for protection of these
buildings at no extra cost.
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LENGTH OF TRENCHES IN ADVANCE OF CONSTRUCTION

Unless otherwise directed in writing by the Engineer of the work not more than
200 ft in advance of constructed or laid sewer shall be left open at any time.

DISPOSAL OF FILTH AND GARBAGE

No night-soil, filth and garbage met with during the excavation shall be
allowed to be deposited on side of road/street so as to cause nuisance or
obstruction to traffic. The same shall be disposed of by the Contractor to a
place to the satisfaction of the Engineer.

DISPOSAL OF SURPLUS EARTH

The Contractor shall dispose of all surplus excavated materials not required
to be used on the work. This shall include surplus earth after refiling and
compaction.

TUNNELING
Formation of Soil

Tunnelling shall only be permitted in strong hard and homogenous, clay
formations, which are not likely to collapse under normal working conditions.
The work shall not be permitted in running sand. In weaker formations such as
mixture of clay and sand, which are liable to collapse when exposed to
atmosphere, the roof shall be protected by adequate timbering and shoring.
If the tunnel is subject to any sort of traffic, it shall be provided with adequate
timbering and shoring for its roof and walls.

Length of Tunnel

Normally the length of tunnel without adequate support shall not exceed 3
feet. This length shall, however, be exceeded under the directions of the
Engineer, where depth of tunnel below ground level is considerable to avoid
any danger of collapse. The tunnel, however, shall be driven in longer length
up to 150 feet, if drive casing is provided as the funnel is being excavated.

Horizontal Boring Machines

When considered necessary by the Engineer, horizontal boring machines
shall be employed for crossing sewers underneath highways and canals.
Whenever such machinery is used, drive casing of steel pipes shall be driven
to avoid any collapse of the tunnel.

Backfilling of Tunnels

Backfiling of tunnels shall be done with clean river sand through bore holes
duly lined with casing pipes, to be provided in the roof of the tunnel at
suitable locations as per directions of the Engineer. The backfilling shall be
made after the construction inside has been duly completed as per
directions of Engineer.
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1420 MEASUREMENT AND PAYMENT
14.20.1 Measurement

The measurement shall be made for the actual quantity of the work done in
cubic foot or cubic metre (whichever is included in Bill of Quantities). The
maximum width of the frenches allowed for payment for various pipe sizes
are included in the Drawings.

14.20.2 Payment

The unit rate tendered in the Bill of Quantities for excavation of trenches for
sewer lines shall be considered as full compensation for the work specified in
this section and shall include all excavation, backfiing, compacting,
constructing and removing all temporary arrangements, pumping and
dewatering disposal of surplus materials, removal of soft soil from bottom of
trenches, removing the surface material and all incidentals to complete this
work in all respects.
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SECTION-15 REINFORCED CEMENT CONCRETE PIPE SEWERS

15.1

15.2

15.2.1

15.2.2

15.2.3

SCOPE OF WORK

The work shall consist of furnishing all pipes, plant, labour, equipment,
appliances and materials and in performing all operations required for
installing and testing the sewer pipes of reinforced cement concrete in strict
accordance with the specifications of this section and the applicable
drawing and subject to the terms and conditions of the contract.

REINFORCED CEMENT CONCRETE PIPES

General

All reinforced concrete pipes furnished and installed under this contract shalll
conform to ASTM C76 "“Reinforced Concrete Culvert, Storm Drain and Sewer
Pipe" and as per provisions of these technical specifications, using structural
steel reinforcement. Sulphate Resistance Cement shall be used for sewers.

Classes of Pipe

The reinforced cement concrete pipes to be furnished and installed under
this contract shall be of the strength classes shown on the Drawings and
designated in Bill of Quantities of the Bidding Documents.

The strength classes shall be identified as one or more of the following:

o Class-|
o Class-lI
o Class-lll
. Class-IV
o Class-V

The design requirements for these five classes of reinforced cement concrete
pipe shall be as described in ASTM C76-2003, or its latest version, Tables |
through V for the respective strength classes. Unless otherwise called for in
other parts of these Bidding Documents or applicable variation order, all
reinforced cement concrete pipes under this contract shall comply with the
Wall B design requirements as set forth in said Tables | through V of ASTM
Designation ASTM C76-2003, or its latest version.

Basis of Acceptance

RCC pipes shall be used conforming to ASTM C76-2003, or its latest version,
Class lll, Wall "B" and acceptance of same shall be determined on the basis
of following test results:

a. Concrete Compressive strength

i Compressive strength of concrete used for the fabrication of the RCC

pipe shall be minimum 4000 psi;
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i Compression test determining concrete compression strength may be
made on concrete cylinder compacted and cured as pipe; and

i All type pertaining information for conducting the compressive test is
given in the specification ASTM C76-2003, or its latest version, which
should be followed.

b. Inspection

Whether the required quantity or steel reinforcement is provided and
placed for the fabrication of RCC pipe as required by the
Specification; and

i Manufactured pipe for visual defects and imperfection such as
diameter, wall thickness, length of pipe and smoothness of the
inner/outer surface of the pipe.

c. Three Edge Bearing Test

The three-edge bearing test shall be conducted as required by ASTM
C76-2003, or its latest version; and

i Test load expressed in pounds-force per linear foot per foot of
diameter to produce a 0.01-inch crack. The dead load to produce
0.01-inch crack as desired by the ASTM C76-2003, or its latest version
shall be 1000 Ibs force per linear foot per foot of diameter.

d. Crushing Load Test

The crushing load test on the manufactured pipe shall be conducted
in compliance with ASTM C76-2003, or its latest version; and

ii Test load as desired by the specification shall ne 1,500 lbs force per
linear foot per foot of diameter.

e. Marking

The following information shall be marked on each pipe:

i Pipe class and specification designation;

ii Name or tfrade mark of the manufacturer; and

iii |dentification of plants.

The Contractor shall bear the cost of such tests and pay fees etfc., and also
pay for the carriage of such samples and all other expenses contingent to

tests. The manufacture of the pipes at the factory shall be watched and
tested by the authorized representative of the Engineer.
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15.2.4

15.2.5

15.2.6

15.2.7

Materials

All materials used in the manufacture of reinforced cement concrete pipes
for use under this contract shall conform to ASTM C76-2003, or its latest version,
and also with the following specifications:

a. Cement

The Portland cement which is required to be used in the manufacture of
reinforced concrete pipes to be furnished and installed under this contract
shall conform to the requirements of ASTM Designation C-150 latest revision.

b. Aggregate

The course/fine aggregate to be used in the manufacture of concrete pipes
to be furnished and installed under this contract shall be generally in
accordance with the provisions of section of these specifications.

c. Steel Reinforcement

The material will conform to the specifications contained in relevant Section
of these specifications.

Mixing of Concrete

The proper types and amounts of Portland cement, mineral aggregates and
water shall be thoroughly mixed in an approved type of mechanical batch
mixer which shall be kept in first class condition. Admixtures in the concrete
will not be permitted.

Pipe Dimensions

The internal diameters and wall thickness of reinforced concrete pipes under
this contract shall be as set forth in ASTM C76-2003, or its latest version, in
Tables | through V for “Wall B" pipe as required and shown on the Drawings.

The lengths of reinforced concrete pipes under this contract shall be as
required to provide the designated laying length shall be in full, and shall not
be less than 6 feet, nor more than 8 feet, unless otherwise approved in writing
by the Engineer. Only one laying length shall be permitted for each size of
reinforced concrete pipe under this contract and pipes not of the approved
uniform laying length shall not be used in the work.

Lift Holes not permitted

Lift holes in the walls of reinforced cement concrete pipes will not be
permitted under this contract for the purpose of handling and laying. Other
approved liffing methods shall be employed.
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15.3

15.4
15.4.1

15.4.2

CERTIFIED PLANS AND DATA SHEETS

The Contractor shall submit in triplicate, for approval by the Engineer,
certified plans and data sheets as required to provide complete information
on all concrete sewer pipes, dimensions, type and dimensions of pipe ends,
joint details, proposed concrete design mix for each different strength class
of reinforced or non-reinforced concrete pipe and any other information
needed to demonstrate full compliance with these specifications.

No concrete sewer pipe shall be delivered to the work site until the Engineer
has formally approved the plans and data sheets and unfil all test
requirements called for in the respective ASTM Standard Specifications ASTM
C76-20083, or its latest version, and C-14 have been met.

JOINTS FOR CONCRETE PIPE SEWERS
General

Joints for concrete sewer pipes of more than 150mm diameter shall be
Rubber Gasket joints as provided in the Drawings. No other types of joints will
be permitted under this contract. For pipes of 150mm internal diameters
collar joints will be used.

Rubber Gasket Joints

Rubber gasket joints shall be used for either tongue and groove or bell &
spigot pipes.

Rubber gasket joints shall be made using specially designed rubber gaskets,
made to fit the applicable fongue and groove or bell and spigot pipes and
adequately tested under operating conditions. Special care must be taken
in the selection and handling of the concrete pipes for use with rubber gasket
joints, fo ensure that pipe ends shall be smooth and concentric with
tolerance which closely conforms to the requirements of the manufacturer of
the rubber gaskets. The tongue or spigot end of each pipe shall be specially
designed to perform groove or offsets to fit the manufacturer's rubber gasket
design.

The rubber gasket joints shall conform to all applicable requirements of the
latest revision of ASTM Designation C-443, entitled "Joints for Circular
Concrete Sewer and Culvert Pipe, using Flexible Watertight Rubber Type
Gaskets", except that the test pressure need not exceed 10 feet of head at
which the completed sewers shall meet the infiltfration or exfiltration limits set
forth hereinafter.

The groove end of tongue and groove pipes of either the reinforced or non-
reinforced concrete type, shall have at least one line of wire reinforcing of 8-
gauge size placed in the centre of the groove.
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15.5
15.5.1

15.5.2

15.5.3

The rubber gasket shall be installed on the pipe in accordance with the
instructions of the gasket manufacturer. In general, the gaskets shall be pre-
assembled to the pipe at the pipe manufacturing plant. The pipes shall be
handled with special care at all fimes to prevent damage to the pipe ends.
A lubricant shall be used for jointing the pipes as recommended by the
rubber gasket manufacturer. Care shall be taken to avoid contamination of
the gasket and lubricated surfaces with earth or other undesirable material
during installation.

For either tongue and groove or bell and spigot pipes, mechanical means
shall be used to pull the pipe home for all sizes of 12-inch or larger diameter
in accordance with the recommendations of the rubber gasket
manufacture. Pipes of 9 inch or smaller diameter may be coupled manually
using a cross member and bar. Under no circumstances will bars alone be
used nor shall any motor driven equipment be used to force the pipe home.

INSTALLATION OF CONCRETE PIPE SEWERS
Handling of Pipes

Concrete sewer pipes shall be handled with special care at all times during
the manufacture, while transporting to the site of work, and while installing.
Each pipe shall be carefully inspected before being laid and no cracked,
broken or defective pipe shall be used in the work. Chipping of the tongue
and groove or bell and spigot pipe ends, which in the Engineer's opinion may
cause defective joints, shall be sufficient cause for the rejection of any
concrete pipe.

Excavation and Backfill

The excavation and backfill for sewer installations shall be as specified in
applicable provisions of these technical specifications and will be paid for
under separate contfract items as classified.

Trench Bedding

Wherever called for on the Drawings or where ordered in writing by the
Engineer, the Contractor shall furnish and place bedding, and/or concrete
encasement for the concrete pipe sewers under this contract. The bedding
shall be as specified in applicable provisions of these technical specifications
and will be paid for under separate contract item as classified, described
and listed in the Bill of Quantities or and as called for in applicable variation
order.

The concrete encasement shall be placed in accordance with the details
and notations on the Drawings or as ordered in writing. Concrete work shall
be as specified in applicable provisions of Item of these technical
specifications and will be paid for under separate contract items as classified,
described and listed in the Bill of Quantities or as called for in applicable
variation orders.
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15.5.4

15.5.5

15.6
15.6.1

15.6.2

Laying of Sewers

Neither any sewer pipe nor the bedding shall be laid or placed fill the
alignment of the sewer and its levels nor have gradients been carefully
checked and tested with the tfrench excavation and found correct.

Each length of sewer pipe shall be checked for cracks and defects before
placing in the line. Defects which in the opinion of the Engineer indicate
imperfect placing, shall make the pipe liable to rejection. Each pipe shall be
placed carefully to line and grade and in close contact with adjoining pipe.
These specifications require rejection of the work if the sewer invert varies as
much as 12mm from the proper elevation. As shown on Drawings, the bottom
of the french must be shaped to fit the pipe barrel, with holes left for the bells.
If excavation has been carried below the correct grade, refiling must be
done with satisfactory materials as approved by the Engineer at no exira
cost.

The concrete pipe joints shall be of the types designated above and shall be
made in accordance with the aforesaid specifications.

When laying is not in progress, the open pipe shall be closed with a tapered
wooden plug to keep out foreign matter.

Pavement Restoration

The contractor shall restore paved surfaces which have been cut under this
confract, as part of the work under the excavation items and at no extra cost
to the Owner.

TESTS FOR INFILTRATION OR EXFILTRATION
General

All pipes built under this contract shall be tested for infiltration or exfiltration
as specified below. The Contractor shall furnish labour, materials and
equipment required for making the tests with no extra compensation over
and above the agreed confract price for the sewers. The tests shall be made
at times selected or approved by the Engineer. Sections of the completed
sewer shall be isolated and measurements of the infilfration or exfiltration shall
be made by approved methods.

Infiltration Tests

The sewers which are constructed with the ground water level above the
crown of the pipe shall be tested for infilfration after the sewers have been
installed and backfilling has been substantially completed. The tests and
measurement shall be performed by the Confractor in the presence of and
in a manner approved by the Engineer. The duration of the tests shall be only
long enough to establish the tfrue rate of infiliration. The amount of leakage
over a 24 hours period will then be calculated from the result of the measured
true rate of infiltration.
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15.6.3

15.6.4

15.7
15.7.1

15.7.2

Exfiltration Tests

The sewers which are constructed with the ground water level below the
crown of the pipe shall be tested for exfiltration by isolating a section of
sewers between manholes by means of approved temporary type of water
tight bulk heads. The method of testing for exfiltration shall be generally as
follows:

a. After isolation of sewer section, it shall be filled with water to a level
which is Tm above the crown of the sewer at the higher end of the
isolated section under test. The level will not be more than 6 feet
above the crown of the sewer pipe at its lower end.

b. The duration of the exfiltration test shall be one hour after the filing
with water has been completed.

C. Determination of the amount of exfiliration shall be made by
measuring the total loss of volume of water in the manholes.

d. The amount of exfiltration over a 24 hours period will then be
calculated from the measured loss of volume during the test
observation period.

Allowable Infiltration or Exfiltration

The calculated amount of infiltration or exfiltration over a 24 hours period shall
not exceed 75 litre per mm of pipe diameter per km of sewer, which rate shall
be applied to the actual sewer size and length tested to determine the
allowable infiltration or exfiltfration over the 24 hours period.

If the measured infiltration or exfiltfration exceeds the specified allowable limit,
then the Contractor shall locate the points of leakage and make necessary
repairs so as to reduce the leakage to less than permissible maximum stated
above.

MEASUREMENT AND PAYMENT
Measurement

Measurement for reinforced cement concrete pipes shall be made for the
actual quantity of the work done in linear metre or linear feet (whichever is
included in Bill of Quantities) of different sizes and strength installed tested
and approved as authorized for payment under the Contract. The
measurement will be made along the centre line of the pipe and between
the inside walls of manholes or junction chambers.

Payment

The unit rate quoted in the Bill of Quantities for supplying, laying and jointing
cement concrete sewer pipes, will be considered full compensation for the
cost of pipes, charges for their carriage to site and testing before and after
laying, labour charges for laying, jointing, etc. and cost of all incidentals for
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completion of this item of work as per specifications laid down in this section.
Payment for this item of work shall be made at the unit rate(s) quoted in the
Bill of Quantities for various internal diameters of pipes.
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SECTION-16 CONSTRUCTION OF MANHOLES

16.1

16.2

16.3

16.4
16.4.1

16.4.2

SCOPE OF WORK

The work consists of constructing manholes (including connection chamber)
for sewerage at positions shown on the Drawings or where otherwise directed
by the Engineer, and in accordance with the detailed Drawings supplied
from time to time, complete in all respects.

MATERIALS

Brick masonry, Portland cement concrete, and other materials shall meet the
specified requirements of the relevant sections of the specifications.

Manhole steps shall be of malleable iron conforming to BS 1247.

CONSTRUCTION REQUIREMENTS

Manholes shall be constructed with brick masonry of specified wall thickness
laid in specified cement sand mortar, built on concrete slab. The cover shall
be 1:2:4 reinforced cement concrete, fitted with Mild Steel angle frame
which shall have reinforced cement concrete cover as shown in the
Drawings. The outside of the walls shall be plastered with specified cement
sand mortar, painted with two coats of bitumen. At the boftom of manholes
for sewers, a proper channel as per Drawings, shall be constructed in the
whole length of the manhole along with centre line of the sewers, to lead the
sewage from one sewer to the other.

Malleable iron steps shall be installed inside the manhole, during the
construction of the manhole walls. Cutting holes into the wall for the steps
after construction will not be permitted. Top rung shall be 18" below the
manhole cover and the lowest not more than 12" above the benching (floor).

MEASUREMENT AND PAYMENT
Measurement

Measurement shall be made for the actual number of manholes of the
appropriate type constructed at site as per Drawings and specifications laid
down in this section and to the approval of the Engineer. The depth / height
of manhole for the purposes of measurement and payment shall be
difference of level between the top of manhole (top of cover) and invert
level of manhole.

Payment

The unit rate quoted in the Bill of Quantities for the construction of manhole
shall be considered full compensation to cover the cost of all materials
including form work for concrete, excavations, brick masonry, steps, frame
and concrete cover, and connecting pipe with the manhole, and all labour
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including curing, plastering, benching and bitumen painting etc. and alll
incidentals to completely construct them at site as per Drawings and
specifications laid down in this section.

Payment shall be made for the actual number of manholes constructed and
counted as above, at the appropriate rate quoted in the Bill of Quantities.
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SECTION-17 PIPE BEDDING

17.1

17.2

17.3

17.4

17.5
17.5.1

17.5.2

SCOPE OF WORK

Wherever specifically called for by means of notes on the confract Drawings
or by written order of the Engineer, the Contractor shall furnish and place
sand or gravel/crushed stone bedding under sewer lines, drain pipes and
other structures as a separate item of payment.

SOURCE OF BEDDING MATERIAL
Sand and gravel/crushed stone bedding material shall be from a source and
of specifications approved by the Engineer.

PURITY AND STACKING

The sand and gravel/crushed stone shall be free from clay, salt, alkali, organic
maftter, shale, loam, soft flaky parficles and other deleterious substances. It
shall be stacked at the place designated by the Engineer and kepft free from
the admixture of deleterious materials mentioned herein. The sand shall have
clay/silt contents not more than 5%.

PLACING OF BEDDING MATERIAL

The material for bedding shall be placed to the specified thickness and
compacted by rammers of approved weight.

MEASUREMENT AND PAYMENT

Measurement

The measurement shall be made by volume for the actual quantity of the
work done and the unit of measurement shall be cubic foot or cubic metre
(whichever is included in Bill of Quantities).

Payment

Payment for this item of work shall be made for the actual quantity of work
done as specified in this section, at the unit rate quoted in the Bill of
Quantities.
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SECTION-18 EXCAVATION, BACKFILLING & DISPOSAL

18.1

18.2

18.3
18.3.1

SCOPE OF WORK

The work under this section consists of excavating, in all types of sail, liffing,
fransportation and disposal of the excavated material, back-fill and fill for
building foundations, and under floors including all incidental work necessary
for excavation to the required depth and dimensions and in accordance
with the Drawings or as directed. The work shall be carried out in complete
conformity with the specifications set-forth hereunder.

AUTHORIZED OUTLINES

Unless otherwise specified or directed in writing, all earthwork, i.e., excavation
of trenches, pits, etc. for foundations, filing under floors, etc. shall be
executed to the widths, depths, lengths, alignments grades and levels shown
on the Drawings. If they are not indicated on the Drawings then the
Contractor shall prepare the drawing showing the existing ground levels and
the actual grades and levels of excavation for obtaining necessary approval
from Engineer before excavating the ground.

Similarly, for all backfill and fill works the Contractor shall prepare drawings
showing the existing ground levels and the actual finished level to ascertain
the volume of fill for obtaining approval before the commencement of work.

CONSTRUCTION REQUIREMENTS

Excavation
a. General

All excavation, in any kind of soil encountered, shall be performed to the
depths and widths indicated or as otherwise specified by the Engineer.
During excavation, material suitable for backfilling shall be stockpiled in an
orderly manner at a sufficient distance from the banks of the excavation fo
avoid overloading and to prevent sides from caving. Topsoil shall be
stockpiled separately, for subsequent re-use as necessary. All excavated
material unsuitable or not required for backfilling shall be removed and
collected at a location approved by the Engineer.

It is anticipated that all excavation work under this Confract, will be earth
excavation. The term “earth” as used herein shall include all materials which
do not in the opinion of the Engineer, require blasting, barring or wedging of
material for removal from its original bed.

Unless otherwise indicated or approved by the Engineer, excavation shall be
open cut.
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b. Timbering or Sheeting

The Confractor shall provide adequate timbering or sheeting for excavation
where necessary, as part of the excavation work, to hold up the sides and
ends of all excavations. Should the sides and ends of any excavation give
away, the Confractor shall, at no exira cost to the Employer reinstate all
disturbed ground.

If ordinary open-cut excavation is not possible or advisable, sheeting and
bracing shall be furnished and installed in excavations generally in
accordance with the details shown on Drawings to provide safe working
conditions. The Contractor shall furnish and place all sheeting walls, braces,
timbers, and similar items, necessary for the safety of the work, the general
public and adjacent property. Sheeting and bracing shall be removed, as
the work progresses in such manner as to prevent damage to finished work
and adjacent structures and property. As soon as it is withdrawn, all voids left
by the sheeting and bracing shall be carefully filled with selected material
and compacted. The Contractor shall be fully responsible for the safety of
work in progress, for the finished work, the workmen, the public and adjacent
property. All sheeting and bracing shall be at the Contractor’s expense, as
part of the work under the excavation items and at no extra cost to the
Employer.

The Engineer may order, in writing, any or all shoring, sheeting and piling to
be left in place for safety reasons, whether such sheeting is shown on
Drawings or not. If left in place, such sheeting shall be cut of at the elevation
approved by the Engineer, and shall be paid separately.

c. Inspection of Foundations

When excavation up to foundation level is reached, as per Drawings, it is
inspected by the Engineer and approved before start of any permanent
construction. If safe foundation could not be obtained at the depth shown
on the Drawings or at maximum depth of five feet below the ground level,
the work shall be carried out as directed by the Engineer. Additional cost, if
any approved by the Engineer, shall be paid in accordance with the
provisions of the Conditions of Contract.

d. Disposal of Unsuitable/Surplus Materials

The unsuitable /surplus earth shall not be heaped within 5-feet of the top
edge of any foundation. All surplus material excavated by the Contractor
shall be disposed of at locations approved by the Engineer. The method of
disposal shall not interfere with other works and shall not damage or spoil
other materials. When it is necessary to haul earth material over streets or
pavements, the Contractor shall prevent such material from falling on the
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streets or pavements. The surplus material shall be disposed-of within the site
without any addifional cost.

e. Excavation to be kept Free of Water

All excavations shall be kept free from water from whatever source it may
come, at all times, except where otherwise specified or permitted in writing
by the Engineer.

As part of the works, under the excavation items, and at no extra cost to the
Employer, the Contractor shall build all drains and do ditching, pumping, well
pointing, bailing and other work necessary to keep the excavation clear of
ground, sewage or storm water during the progress of the work and until the
finished work is safe from injury. The Contractor shall provide all necessary
pumping equipment for the dewatering works as well as operating personnel,
maintenance, power etfc. all at no exfra cost to the Employer. All water
pumped or drained from the work shall be disposed of in a manner
satisfactory to the Engineer. Necessary precautions against flooding shall be
taken.

f. Safety Measures

All excavations shall be properly maintained while they are open and
exposed. Sufficient suitable barricades, warning lights, signs and similar items
shall be provided by the Contractor. The Contractor shall be responsible for
any personnel injury or property damage due to his negligence.

The Contractor shall take special precautionary and protective measures
with existing subsurface facilities likely to be encountered during the
execution of works such as sewers, drain pipes, water mains, conduits,
electric cables, communication cables, foundations of adjacent structures
etc. As part of the works, the Contractor shall shore up all buildings, walls,
poles and other structures, the stability of which is liable to be endangered
by the execution of the works. The Contractor shall be responsible for
damage to any such facility and shall repair the same at his expense whether
or not this facility has been shown on the Drawings.

g. Excess Excavation

In the event of any excavation being carried out wider or deeper than shown
on the Drawings, it shall be filled in by the Contractor at his own expense to
meet the required dimension and levels with concrete or any other material
approved for such purpose.

The bottom and side slopes of excavation upon or against which structures
or other required constructions are to be placed shall be finished accurately
to the required grades and dimensions and, if required, shall be moistened
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18.3.2

with water and tamped or rolled with suitable tools or equipment for the
purpose of forming firm foundation. Whenever the natural foundation
material is disturbed or loosened or excavated beyond the approved lines
and grades the loose material shall be removed and the exfra excavation
made good at Contractor's expense with selected materials which shall be
thoroughly compacted by tamping rolling in layers not exceeding é-inch.

h. Classification of Material

No classification will be made for payment purposes of any material
excavated as to its class, nature, origin or condition, unless an unusual
obstruction or embedded matter or substance is encountered. If this occurs,
it shall be submitted by the Contractor for evaluation of design and working
out of a necessary treatment. New items shall be mutually agreed.

i. Transportation of Materials

All carts, frucks or other vehicles used by the Contractor for tfransportation of
the material shall be suitably constructed or lined out to permit any leakage
of soil while the vehicles are on the move. These would be so loaded and
arranged as not to spill on the site and public roads. Whenever any vehicle
so used is found leaking and unsuitable it shall be immediately withdrawn
from the work.

j- Termite Control

The approved foundation trenches shall be freated with the termite control
solution as provided in SECTION-19.

Compacted Backfill
a. Excavated Earth for Backfilling

All fill or refill around structures, i.e., within the slopes and limits of the
established lines for excavation for the structures and below the natural
surface level, shall be defined as "Back Filling".

Backfilling operations for structure shall be performed as part of Contractor’s
work under the payment items for earth excavation, and at no exfra cost to
the Employer. It comprises returning, fransportation and filing the selected
excavated material around foundations, and at back of walls etc., up fo
finished levels shown on the Drawings or as required in layers not exceeding
6 inches carefuly rammed and consolidated (with addition of water if
required) so as to achieve a maximum density of 90%. The backfilling earth
shall be free from stones and hard clods, larger than 3 inches in any dimension
and also free from trash, lumber and other debris.

No backfilling shall be made until the concrete foundations and footings efc.
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18.3.3
18.3.4

have been inspected and approved. Earth to be used for filling must be free
of all the organic impurities, debris or any other foreign matter. Earth which
contains more than 1% of salts, particularly sulphates, will not be used in filling.

Testing shall be performed using the calibrated sand cone method to
determine the denisity of soil in place. If soil in place fails to meet the specified
degree of compaction it shall be removed, replaced with approved material
and compacted to the specified density in the manner directed by the
Engineer, in the areas represented by the failing tests at no additional cost to
the Employer.

b. Borrow Earth for Backfilling

In case of non-sufficiency of excavated material and unsuitability of earth for
back-filling, appropriate material conforming to these specifications shall be
brought by the Conftractor.

Where satisfactory materials for backfill are not available in sufficient quantity
from required excavation, “Earth Borrow” shall be obtained from suitable
sources at the Contractor’s responsibility as a separate payment item. The
necessary clearing and grubbing of borrow areas, disposal and burning of
debiris there from the developing of sources including any access roads for
hauling and the necessary right-of-way, and the satisfactory drainage of the
borrow areas, shall be considered as incidental items to borrow excavation.
“Earth Borrow” under this separate payment item shall be furnished and
placed by the Contractor only where specifically called for by the Engineer.

Filling shall be approved selected material from excavated or other
predominantly granular material, free from slurry and organic or other
unsuitable matter and capable of compaction by ordinary means

c. Sand Backfill

Special sand backfill is to be provided when specifically required by the
Drawings or when ordered in writing by the Engineer. This work shall consist of
removal of the excavated material to waste and provision in lieu of graded
clean and fill, free of all foreign matter, such that 100% passes a %" screen
with not more than 5% passing a No.4 sieve. This shall be compacted to 95%
of the maximum density as determined by AASHTO T 180, Method D.

Filling Under Floors
Earth Filling

All fill or refill (from the excavated earth at site) about structures, i.e., above
the natural surface level shall be defined as 'filling under floors or
embankment from excavated earth”.

After the masonry has been laid up to the plinth level and the Damp

PART-E, SECTION-18, EXCAVATION, BACKFILLING & DISPOSAL 90



18.3.5

18.4
18.4.1

18.4.2

Concrete Proof Course, if required is laid the space between the walls shall
be cleared of debris and loose earth shall be laid in layers of é6-innch and
each layer watered and compacted until the filling is completed up to the
base level of the floor as shown on the Drawings. Only sandy soil free from salt
peter either from the materials excavated from the foundations if such
materials is suitable and sufficient or suitable material brought from outside
shall be used.

Sand Filling

All fill or refill, from the material provided and brought from outside the site
(any lead), about structures, i.e., above the natural surface level shall be
defined as "filling under floors with earth provided and brought from outside".

Unless otherwise specified the base of all ground floors shall be constructed
through sand filing, done in layers not more than 4-inch thick and shall be
rammed after saturation to such an extent that 4-inch layer is reduced to
about 2.7" after compaction.

The required in situ density with respect to maximum density to optimum
moisture content shall be in compliance with test 12 of B.S. 1377-1967.

Sand shall conform in all respect to the specifications for fine aggregate
except for its grading, i.e., it shall pass through a sieve No. 16 and not more
than 30% shall pass through a sieve No. 100.

MEASUREMENT AND PAYMENT
Measurement

The measurement shall be made in cubic feet or cubic metre (whichever is
included in Bill of Quantities) of earth acceptably excavated and backfilled
for trenches and structures within the lines and grades shown on the drawing
or as directed by the Engineer duly compacted as required. The
measurement of dewatering in trenches or structures shall be not be made
and cost of this item shall be deemed included in the cost of excavation,
backfiling and compaction.

Any excavation carried beyond the limits shown on the Drawings and
specified herein as the payment limits, shall be treated as excess excavation
and shall not be measured for payment.

Payment

Payment for this item of work shall be made for the actual quantity of work
done as specified in this section, at the unit rate quoted in the Bill of
Quantities.

Filling under floors from excavated earth or borrowed sand shall be measured
and paid separates as per respected items included in the Bill of Quantities
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SECTION-19 TERMITE CONTROL

19.1

19.2

19.3

19.4

SCOPE OF WORK

The work for anti-termite treatment includes injection of insecticide in sides
and bottom of foundations or elsewhere as directed by the Engineer. The
scope also covers treatment of all woodworks if any, with insecticides before
installation in position. The contractor shall furnish all materials, labour and
equipment to carry-out the termite treatment complete in all respects.

APPLICABLE STANDARDS

All methods of termite protection used herein shall be in accordance with
the standard practice of National Pest Control Association, USA and the
British Wood Preserving Association.

SUBMITTALS

Contractor shall prepare and submit, for the approval of Engineer, the
following:

qa. Qualification data of manufacturer;

b. Product data for termiticide to be used;

C. Detailed method statement describing the methodology
maintained in applying termite control treatment;

d. After application of termiticide is completed, submit report for
Employer's record and information, with minimum following
information:

o Date and time of application.

o Moisture content of soil before application.

o Brand name and manufacturer of termiticide.

o Quantity of undiluted termiticide used.

° Dilutions, methods, volumes, and rates of application used.

. Areas of application.

. Water source for application.

6. Special warranty specified in this Section that will be submitted by
manufacturer at date of Substantial Completion.

MATERIAL

An emulsible concentrate insecticide specially formulated to prevent
infestation by termites shall be used. Fuel oil will be permitted as a diluent. A
working solution of one of the following chemicals with clean potable water
with ratio specified by the manufacturer shall be used.

. Imidacloprid 5.0%, Chloronicotinyl, Formulation SL/SC with clean
water in maximum ratio of 1:120.

PART-E, SECTION-19, TERMITE CONTROL 92



19.5
19.5.1

19.5.2

19.5.3

19.6

o Fipronil 2.5%, Formulation EC (Emulsified Concentrate) with clean
water in maximum ratio of 1:250.

Insecticide shall be obtained from the Sole distributor, in sealed drums in
quantity necessary for the requirement of works.

All mixing shall be done at site and mixing proportion of insecticide with water
shall be verified by the Engineer.

Pure turpentine shall be used for dilution of insecticide, in approved
proportion for application to woodwork where such application is required

QUALITY ASSURANCE
Manufacturer's Instructions

In addition to the requirements of these specifications, the manufacturer's
instructions and recommendations for the work, including preparation of sub-
strata and application shall be complied with.

Application

A professional operator shall be engaged who shall have license in
accordance with regulation of governing authority for application of soil
treatment solution.

Guarantee

The Conftractor is to guarantee that the building shall be free from termites
(white ants), wood bores and other pests, which cause damage to wood or
other organic material for 10 years from the date of Substantial Completion.

In the event of any damage caused within the guaranteed period, the
Conftractor shall replace at his own cost such damaged material, finishes
affected and suitably preserve and treat the entire premises with the best
method known to the trade to prevent the spreading of termites.

METHOD OF APPLICATION

a. All mixing will be done at site and mixing proportion of insecticide with
water shall be verified by the Engineer.

a. Insecticide solution shall be applied with approved spraying
equipment maintaining a pressure of 150 psi to all applications to, on
or in earth.

b. Soil treatment shall begin after all work of preparation of earth prior to

laying of concrete. After application, no additional earth moving or
work upon subgrade shall be done. No covering of earth of concrete
shall be applied over soil treatment until at least 24 hours after
freatment.

C. Insecticide solution shall not be applied during wet weather, or when
the earth surface is excessively wet. Application shall be made to all
areas/beneath concrete slab-on-grade, including sidewalks and
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19.7
19.7.1

19.7.2

paving abutting building for the distance of at least 6.5 ft beyond
building line. Solution shall be applied on amounts of not less than 0.5
litres per sq.ft. of area. If applied over gravel or sand fill, application
shall not less than 0.7 litre per sq.ft. of areas. Insecticide shall penetrate
to a depth of 1-inch minimum in porous earth at bottom and 2 inches
to 3 inches at side of excavations.

d. Sides of foundation excavations and similar areas shall be treated with
solution at a minimum rate of 0.5 litres per sq.ft. upon inner sides of such
excavation and at all locations where concrete slabs for platforms
and similar work about the building.

e. In the area of application sign shall be fixed to show that soil freatment
has been applied. Such sign shall be removed when area is covered
by other construction.

f. Care shall be exercised to ensure that no marks or damage occurs to
the finished structure as a result of the work under this section.

g. All woodwork for the entire project is to be insecticide freated (before
application of solignum) in the case of material to receive before
tfreatments, insecticide shall be sprayed on all surfaces of all the
wooden work viz, door frames, blocking, furring, planks, boards etc.
before installation. Spraying shall be necessary after field sawing,
jointing or installation of such material.

MEASUREMENT AND PAYMENT
Measurement

Measurement of acceptably completed works of termite control freatment
will be made on basis of number of square feet or square metre (whichever
is included in Bill of Quantities) area to be termite proofed as per instructions
of the Engineer.

Payment

The payment will be made on the basis of measurement made as above and
at the unit rate quoted in the Bill of Quantities and shall constitute full
compensation for all the works related to the item.

No separate measurement and payment shall be made for termite conftrol
treatment on wood works and turpentine/water required for mixing
insecticide solution.
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SECTION-20 PLAIN & REINFORCED CONCRETE

20.1

20.2

20.2.1

SCOPE OF WORK

The work under this section of the specification consists of furnishing all plant,
labour, equipment, appliances and materials and in performing all
operations in connection with the supply, manufacturers, transporting,
placing, consolidating and curing of plain & reinforced concrete and its
constituents. Reinforcing steel does not form part of this section and is
described in SECTION-21.

APPLICABLE STANDARDS

The work shall conform to requirements of latest editions of following
standards, wherever applicable, unless otherwise specified.

Pakistan Standards

. PS 232, Portland cement (ordinary & rapid hardening)

. PS 243, Natural aggregates for concrete

o PS 279, Abrasion of coarse aggregates by the use of Los Angeles
machine

o PS 280, Determination of aggregates crushing value

o PS 281, Organic impurities in sand for concrete aggregate

o PS 282, Material finer than No. 200 PS test sieve in aggregates

o PS 283, Soundness test for aggregates by the use of sodium sulphate
or magnesium sulphate

. PS 284, Sampling aggregates for concrete

° PS 285, Sieve or screen analysis of fine and coarse

o PS 286, Description and classification of mineral aggregates

o PS 421, Sampling fresh concrete

° PS 422, Slump test for concrete

o PS 560, Making and curing concrete compression test specimen in
the field

. PS 612, Sulphate-resistant Portland cement type ‘A’ and sampling

fresh concrete in the laboratory
o PS 716, Mixing

o PS 717, Compacting factor test for concrete
o PS 746, Definitions and terminology of cements
o PS 849, Making and curing concrete compression test cubes

20.2.2 ASTM (American Society for Testing and Materials)

. ASTM C 33, Concrete Aggregates

o ASTM C 39, Test Method for Compressive Strength of Cylindrical
Concrete Specimens
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ASTM C 40, Organic impurities in sand for concrete

ASTM C 87, Effect of organic impurities in fine aggregates on strength

of mortar

ASTM C 88, Soundness of aggregates
ASTM C 94, Ready mixed Concrete

ASTM C 109,
ASTM C 117,
ASTM C 123,

Compressive strength of hydraulic cement mortars
Material finer than No. 200 (0.075mm) sieve

Light weight pieces in aggregates

ASTM C125, Concrete and concrete aggregates

ASTM C 127,
ASTM C 128,

Specific gravity and absorption of coarse aggregate
Specific gravity and absorption of fine aggregate

ASTM C 13, Resistance to abrasion of small size coarse aggregate

ASTM C 1364,
ASTM C 142,
ASTM C 143,
ASTM C 150,
ASTM C 154,
ASTM C 171,
ASTM C 185,
ASTM C 188,
ASTM C 191,
ASTM C 260,
ASTM C 289,

Sieve or screen analysis of fine and coarse aggregate
Clay lumps and friable particles in aggregates
Slump of Portland Cement Concrete

Portland cement

Water retention by concrete curing material

Sheet material for curing concrete

Air content or hydraulic cement mortar

Density of hydraulic cement

Time of setting of hydraulic cement by vicat needle
Air entraining admixture for concrete

Potential reactivity of aggregate

ASTM C 309, Liquid membrane forming compounds for curing

concrete

ASTM C 494,
ASTM C 535,

Chemical admixtures for concrete
Resistance to abrasion of large size coarse aggregates

ASTM C 75, Aggregate sampling

ASTM C 994,

Preformed expansion joint filler for concrete

ASTM C 1190, Concrete joint sealer (hot poured elastic type)

ASTM C 1715, Preformed expansion joint filler for concrete paving
and structural concrete

ASTM D 1850, Concrete joint sealer (cold application type)

ASTM E11, Wire cloth sleeves for testing purposes

ASTM E 96, Water vapour transmission of materials in sheet form

ASTM E 154, Materials for use as vapour barrier under concrete slabs

ASTM E 337, Relative humidity by wet and dry bulk psychrometer
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20.2.3 ACI (American Concrete Institute)

ACIl 211, Recommended practice for selecting proportions for
normal and heavy weight concrete

ACI 214, Quality control charts
ACI 301, Specifications for structural concrete for building

ACI 304, Recommended practice for measuring, mixing, tfransporting
and placing concrete

ACI 305, Hot weather concreting
ACI 308, Recommended practice for curing concrete
ACI 309, Recommended practice for consolidation of concrete

ACI 315, Manual of standard practice of detailing reinforcement
concrete structure

ACI 318, Building code requirement of reinforced concrete
ACI 347, Recommended practice for concrete formwork

20.2.4 British Standards

BS 12, Portland cement, ordinary and rapid hardening
BS 410, Test Sieves

BS 812, Methods for the sampling and testing of mineral aggregates,
sand fillers

BS 822, Concrete aggregates from natural sources

BS 1881, Methods of testing concrete

BS 3148, Tests for water for making concrete

BS 3837, Expanded polystyrene boards

BS 3869, Rigid expanded polyvinyl chloride for thermal insulation.
BS 4027, Sulphate —resisting Portland cement

CP 8110, Structural use of concrete

OP 114, Structural use of reinforced concrete in buildings

In addition, the latest editions of other Pakistan and British Standards,
American Concrete Institute Standards, American Society for Testing and
Materials Standards and other Standards as may be specified by the
Engineer for special Materials and Construction are also relevant.

20.3 SUBMITTALS

a.

Suitable templates or instructions or both shall be provided for setting
out of items not placed in the forms. Embedded items and other
materials for mechanical and electrical operations shall have been
completed, inspected, tested and approved before concrete is
placed.
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b. For special concrete finish and for special methods of construction,
formwork shop drawings shall be designed and prepared by the
Contractor, at his own cost. Approval of shop drawings as well as that
of actual samples of concrete finish shall be obtained before work is
commenced.

C. The Contractor shall supply to the Engineer at fortnightly intervals, test
certificates with the appropriate standard in respect of the samples of
cement from the work-site. These tests shall be carried out in a
laboratory approved by the Engineer.

d. The grading of the coarse and fine aggregates shall be tested at least
once for every 100 tons supplied, to ensure that the grading is uniform
and same as that of the samples used in the preliminary tests.

e. Where doubt exists as to the suitability of the water, it shall be tested in
accordance with BS 3148.

f. The Contractor shall provide Mix design by weight for each class of
concrete. Manufacture 12 test cylinder for each 3 mix design batches
(6 Dia. x 12 high) inches in accordance with the Mix design batching
by weight and test 3 cylinders each at 3, 7, 14 & 28 days intervals in
the presence of Engineers Representative and submit all relevant data
and results of tests for approval of the Engineer. The Contractor shall
obtain approval from the Engineer in writing for each Mix design
before producing the actual concrete for the Works.

g. ‘Workability' of Concrete shall be determined by either the slump or
compaction factor tests as directed by the Engineer and these shall
be performed in accordance with the methods given ASTM C 143.

h. The slump or compaction factor for each class of concrete shall be
determined during the preliminary Test mixes and the value obtained
shall not be modified without the written consent of the Engineer.

Manufacturer's recommendations and instructions along with the
sample of material shall be submitted to the Engineer for his approval.

J- The Contractor shall, at his own cost, make opfimum mix design and
testing for approval of the composition of non-shrinking grout and non-
shrink second stage Concrete Grout, prior to Commencement of the
work.

k. The Contractor shall be required to submit a sample of pre-cast unit
for the approval of the Engineer: all pre-cast units shall strictly conform
to the approved sample. The proposal for transporting and erecting
pre-cast units in position shall also be submitted by the Confractor for
the approval of the Engineer.

All submittals shall be made as per the requirements of relevant
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section.

20.4 MATERIAL REQUIREMENTS
20.4.1 Aggregates

a. The sources of supply of all fine and coarse aggregates shall be as
specified or approved by the Engineer.

b. All fine and coarse aggregates shall be clean and free from clay,
loam, silt and other deleterious matter. If required, the Engineer
reserves the right to have them washed by the Contractor at no
additional expense. Coarse and fine aggregates shall be delivered
and stored separately at site. Aggregates shall not be stored on
muddy ground or where they are likely be become dirty or
contaminated. They shall be placed on sloped hard strata to ensure
well drained at all times.

C. Fine aggregate shall be hard coarse sand, crushed stone or gravel
screenings and shall conform to requirements of PS 243 and/or BS 882
and or ASTM C-33. Only fine aggregate of grading zones 1 to 3 (BS 882)
shall be used.

d. Coarse aggregate shall be crush stone of hard, durable material free
from laminated structure and conforming to PS 243 and/or BS 882
and/or ASTM C-33, graded as included in Table 20.1, for use in mass
concrete as in foundations.

Table 20.1, Gradation Requirements for Coarse Aggregate in Mass Concrete

1 3-inch (76.20mm) 100
2 1.5-inch (38.10mm) 95-100
3 0.75-inch (19.05mm) 30-70
4 0.37-inch (9.52mm) 10-35
5 0.19-inch (4.76mm) 0-5
e. Coarse aggregate for all cast-in-place concrete other than mass

concrete, as for foundations, shall be graded with the limits as
included in Table 20.2.

Table 20.2, Gradation Requirements for Coarse Aggregate in other than Mass Concrete

1 1.5-inch (38.10mm) 100
2 0.75-inch (19.05mm) 95-100
3 0.37-inch (9.52mm) 25-55
4 0.19-inch (4.76mm) 0-10
f. Wherever feasible, the nominal maximum size of aggregate for cast-
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in place reinforced concrete slabs and other members shall be 3/4-
inch. If there are difficulties in placing such a concrete the maximum
size may be restricted to 1/2-inch. Provided the requirements for
strength are satisfied, as approved by the Engineer.

Except where it can be shown to the satisfaction of the Engineer that
a supply of properly graded aggregate of uniform quality can be
maintained over the period of the work, the grading of the
aggregates shall be controlled by obtaining the 3/4-inch maximum
nominal size, the different sizes being stocked in separate stock piles
and recombined in the correct proportion for each batch at the
batching plant. The materials shall be stockpiled for a period before
use so as to drain nearly to constant moisture content (as long as site
and other conditions permit, preferably for at least a day). The grading
of the coarse and fine aggregates shall be tested at least once for
every 100 tons supplied, to ensure that the grading is uniform and
same as that of the samples used in the preliminary tests.

20.4.2 Cement

a.

The cement shall be fresh and of approved origin and manufacture. It
shall be one of the following as may be specified by the Engineer.

Ordinary or Rapid Hardening Portland cement complying with the
requirements of PS 232 or BS 12 or ASTM C-150.

Sulphate Resisting Portland/Cement complying with the requirements
of P.S.612 or BS 4027 or ASTM C-150.

Unless otherwise specified. Ordinary Portland cement complying with
the requirements of BS 12 shall be used.

For all fair faced concrete, it will be necessary to use approved
cement with a view to obtain a light shade concrete as approved by
the Engineer.

The Conftractor shall supply to the Engineer at fortnightly intervals, test
certificates with the appropriate standard in respect of the samples of
cement from the work site. These tests shall be carried out in a
laboratory approved by the Engineer.

Only one brand of each type of cement shall be used for concrete in
any individual member of the structure. Cement shall be used in the
sequence of receipt of shipment, unless otherwise directed.

There shall be sufficient cement at site to ensure that each section of
work is completed without inferrupftion. If the cement is supplied by the
Employer, the Contractor should inform the Employer, of his
requirements sufficiently in advance of ifs use in construction.

Cement reclaimed from cleaning of bags or from leaky containers
shall not be used.
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20.4.3

20.4.4

20.4.5

20.4.6

J. The contractor shall provide and erect (at his cost) a suitable plain,
dry, well ventilated, weather proof and water proof shed of sufficient
capacity to store the cement.

k. The cement shall be used as soon as possible after delivery and
cement which the Engineer considers has become stale or unsuitable
through absorption of moisture from the atmosphere or otherwise
“shall be rejected and removed immediately from the site at the
Conftractor’s expense. Any cement in containers damaged so as fo
allow the contents to spill or permitting access of the atmosphere prior
to opening of the container at the time of concrete mixing shall be
rejected and removed immediately from the site at the Confractor’s
expense.

l. The mixing together of different types of cement will not be permitted.
Water

Water shall be tested in accordance with PS 3148 and shall be used only from
an approved source.

The Contractor shall supply sufficient water for all purposes, including mixing
the concrete, curing and cleaning plant and tools. Where water can be
shown to contain any sugar or an excess of acid, alkali or salt, the Engineer
may refuse to permit its use.

Additive

All additives such as foaming and water proofing agents shall be from a
manufacturer approved by the Engineer.

Air Enfraining Admixtures conforming to ASTM C-260, and other Admixtures
conforming to ASTM C-494 shall be used subject to approval of the Engineer.

PVC Water Stop
PVC Water Stop shall follow the requirements as included in SECTION-28.
Non-Shrink Grout

Grout for placement under base and bearing plates of machinery and
equipment, for grouting anchor bars and dowels and for similar uses shall be
as follows:

o Non-shrink grout of less than 1-inch thickness shall consist of one-part
Portland cement and one part of clean sharp sand conforming to
the requirements of these specifications and 1:22,000 to 1:15000 part
of grained aluminium powder containing non-polishing agent.

. Non-shrink grout of 1-inch or more in thickness shall be proportioned
as above except that 1-1/2 parts of 3/8-inch to Va--inch pea gravel
shall be added.
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20.4.7

20.4.8

20.5
20.5.1

o The above-specified composition may be varied if required by the

Engineer.

o Proportioning shall be done by weight.

o Mixing water shall be proportioned so as to provide a flow able
mixture without segregation or bleeding. Dry packing will not be
permitted.

Non-Shrink Second Stage Concrete Grout

Non-shrink second stage concrete grout shall be provided and placed in
position where shown on the Drawings or as directed by the Engineer. Non-
shrink concrete mix proportion shall be one-part cement two parts coarse
clean sand and four parts of coarse aggregates meeting the requirements
of these specifications and 1:22,000 to 1:15000 part of grained aluminium
powder containing non-polishing agent. Proportioning shall be done by
weight.

The above-specified composition may be varied if required by the Engineer.
Non-Shrink Concrete Grout for Stair Railing Column Post

Grout for placement in pockets for stair columns shall be non-shrink and shall
be of strength 10,000 psi.

NOMINAL CONCRETE MIXES
Proportions of Mix
a. Cement and aggregates

The cement, fine aggregate and the coarse aggregate shall be
weighed separately. The proportions of cement to fine aggregate
and coarse aggregate shall be adjusted so as to provide the
concrete of the required crushing strength when tested as set out in
Table 20.3.

b. The Contractor shall prepare mix design of various grades of
concrete for the approval or Engineer prior to starting concrete
works. He shall regulate and arrange mixing of the ingredients of the
concrete by weigh batching. The cost of designing the mix shall be
borne by the Contractor.

C. Water Cement Ratio
The quantity of water used shall be just sufficient to produce a dense
concrete of adequate strength and workability for its purpose. For all

external work and foundations, the water/cement ratio should not
exceed 0.55.

d. Workability
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The workability shall be controlled by direct measurement of the
water content, allowance being made for any water in the fine and
coarse aggregates. The concrete shall be sufficiently workable to be
placed and compacted, without difficulty, by the available means.

Workability shall be determined by either the slump or compaction
factor tests as directed by the Engineer and these shall be performed
in accordance with the methods given in PS 422 and PS 177 or ASTM
C-143. The slump or compaction factor for each class of concrete
shall be determined during the preliminary test mixes and the value
obtained shall not be modified without the written consent of the
Engineer. Unless otherwise permitted or specified, the concrete shalll
be proportioned and produced to have a slump of 3-inch or less if
consolidation is to be by vibration. A tolerance of up to 1-inch above
the indicated maximum shall be allowed for individual batches
provided the average for all batches or the most recent 10 batches
fested, whichever is fewer, does not exceed the maximum limit.
Concrete of lower than usual slump may be used provided it is
properly placed and consolidated.

20.5.2 Strength requirements for concrete

a.

Concrete made with Portland cement shall comply with the strength
requirements as included in Table 20.3.

Table 20.3, Strength Requirements for Portland Cement Concrete

m Concrete Class Nominal Ratio* Concrete Strength**
1 A

2
3
4

5

1:1:2 4500

B (or A3) 1:1.5:3 4000

C (or Al) 1:2:4 3000

D 1:3:6 2200

E (Lean Concrete) 1:4:8 1400

* Nominal Ratio is indicative only, Confractor to prepare mix design to achieve the
cylinder strength for the corresponding class of concrete.

** Cylinder strength at 28-days after mixing and pouring in psi.

b.

O

The strengths given in Table 20.3 are based on the assumption that
average temperature is 20 degree C. Where accurate records of
temperature are kept, allowance may be made for change of
temperature or the cylinders may be tested at the equivalent
maturity.

All structural concrete shall conform to BS 5328.

Unless otherwise stated, the types of concrete shall be classified on
the basis of compressive strength requirements. The Contractor shall
provide Mix Design by weight for each class of concrete.
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20.6

20.7
20.7.1

Manufacture 12 test cylinders (6-inch diameter x 12-inch height) in
accordance with the mix design, batching by weight, and test 3 cubes each
at 3, 7, 14 & 28 days intervals in the presence of Engineer’'s Representative
and submit all relevant data and results of tests for approval of the Engineer.
The Contractor shall obtain approval from the Engineer in writing for each Mix
design before producing the actual concrete for the works.

No payments for producing the mix design, manufacture of test cubes and
testing shall be made. The Confractor shall include this cost in the relevant
item of concrete.

DELIVERY, STORAGE AND HANDLING

Except where it can be shown to the satisfaction of the Engineer that a supply
of properly graded aggregate of uniform quality can be maintained over the
period of the work, the grading of the aggregates shall be confrolled by
obtaining the 3/4" maximum nominal size, the different sizes being stocked in
separate stock piles and recombined in the correct proportion for each
batch at the batching plant. The materials shall be stockpiled for a period
before use so as to drain nearly to constant moisture content (as long as site
and other conditions permit, preferably for at least a day).

The Conftractor shall provide and erect (at his cost) a suitable plain, dry, well
ventilated, weatherproof and water proof shed of sufficient capacity to store
the cement.

CAST-IN-SITU CONCRETE
Batching

a. All cement, including cement supplied in bulk, shall be batched by
weight. A bag of cement may be taken as 110 lbs. with the prior
approval of the Engineer.

b. Aggregates shall be batched by weight, due allowance being
made for moisture content. The apparatus for weigh-batching may
be an integral part of the mixer or a separate unit of a type
approved by the Engineer. It shall be accurate within 2% and shalll
be checked for accuracy at least once a month.

C. The quantity of additives i.e. foaming and water proofing agents etc.
shall be as prescribed by the manufacturer or as directed by the
Engineer.

d. Where the batching plant is of the type in which cement and
aggregates are weighed in the same compartment, the cement
shall be intfroduced into the compartment between two sizes of
aggregates.

e. Each batch shall be so charged intfo the mixer that some water will
enfer in advance of the cement and aggregates. Water shall

PART-E, SECTION-20, PLAIN & REINFORCED CONCRETE 104



20.7.2 Mixing

a.

continue to flow for a period which may extend to the end of the first
25 percent of the specified mixing time. Controls shah, be provided
to prevent batched ingredients from entering the mixer before the
previous batch has been completely discharged.

The concrete shall be mixed in an approved batch mixer conforming
fo the requirements of BS 305. It shall be fitted with the
manufacturer's plate stating the rates, capacity and the
recommended number of revolutions per minute and shall be
operated in accordance therewith. It shall be equipped with @
suitable charging mechanism and an accurate water measuring
device.

Mixing shall continue for the period recommended by the mixer
manufacturer or until there is apparently a uniform distribution of the
materials and the mass is uniform in colour, whichever period is
longer. If it is desired to use a mixing period of less than 12 minute,
the Engineer’s approval shall be obtained in writing.

Controls shall be provided to ensure that the batch cannot be
discharged until the required mixing time has elapsed. At least three
quarters of the required mixing time shall take place after the last of
the mixing water has been added.

The interior of the mixer shall be free of accumulations that will
interfere with mixing action. Mixing blades shall be replaced when
they have lost 10 percent of their original height.

Concrete shall be mixed only in quantities for immediate use.
Concrete which has set shall not be re-tempered, but shall be
discarded.

20.7.3 Transporting

20.7.4

a.

Placing

a.

The concrete shall be transported from the place of mixing to the
place of final deposit as rapidly as practicable by means which will
prevent segregation or loss of or addition to ingredients it shall be
deposited as nearly as practicable in ifs final position so as to avoid
re-handling or flowing. All skips vehicles, or containers used for
transporting the concrete shall be thoroughly clean.

During hot or cold weather, concrete shall he transported in deep
containers, on account of their lower ratios of surface area to mass,
which reduces the rate of loss of water by evaporation during hot
weather and loss of heat during cold weather.

Before placing of concrete, formwork shall have been completed,
water shall have been removed reinforcement shall have been
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secured in place; expansion joint material, and other embedded
items shall have been kept in position; and the entire preparation
shall have been approved.

b. No concrete is fo be placed into the foundation tfrenches until the
ground to receive the same has been examined and approved by
the Engineer for this purpose.

C. Concrete shall be deposited confinuously, or in layer of such
thickness that no concrete will be deposited on concrete which has
hardened sufficiently to cause the formation of seams or planes of
weakness within the section. If a section cannot be placed
continuously, construction joints shall be located as shown in the
Contract Documents or as approved by the Engineer. Placing shall
be carried out at such a rate that the concrete which is being
infegrated with fresh concrete is sfill plastic. Concrete which has
partially hardened shall not be deposited Temporary spreaders in
forms shall be removed when the concrete placing has reached an
elevation rendering their services unnecessary. They may remain
embedded in the concrete only if made of metal or concrete and if
prior approval has been obtained.

d. The actual sequence of construction proposed by the Contractor
shall he subject to the Engineer’s approval before construction starts
on any part of the structure, and this sequence shall not be varied
without the Engineer’s approval.

e. The concrete shall be placed as soon after it has been mixed as is
practicable. Once the concrete has left the mixer, no more water
shall be added, although the concrete may be mixed or agitated to
help maintain workability. The concrete shall not be used if, through
any cause, the workability of the mix at the time of placing too low
forit to be compacted fully and to an acceptable finish by whatever
means available.

f. The time between mixing and placing should be reduced if the mix
is richer or the initial workability of the mix is lower than normal; if a
rapid hardening cement or an accelerator is used, or if the work is
carried out at a high temperature or exposed to a crying
atmosphere.

g. The Contractor shall ensure that the delay between mixing and
placing does not exceed 45 minutes under any circumstances. Any
concrete which does not satisfy this requirement shall not be used.

h. The concrete shall be deposited as nearly as possible in its final
position to avoid re-handling. In no circumstances may concrete be
railed or made to flow along the forms by the use of vibrators.
Concreting shall be carried on as a continuous operation using
methods which shall prevent segregation or loss of ingredients.
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The free fall of concrete shall not be allowed to exceed 5 ft. (1.5 m)
and where it is necessary for the concrete to be lowered more than
this depth, it is not to be dropped into its final position, but shall be
placed through pipes fed by a hopper. When a pipe is used for
placing concrete the lower end shall be kept inside, or close to the
freshly deposited concrete. The size of the pipe shall be not less than
9-inch (225mm) diameter.

The workmen carrying concrete to the site, and all other workmen
moving about on the reinforcement before the concrete is placed,
shall move only along runways or planks placed for the purpose and
no person shall be allowed to walk on the reinforcement itself.

Prior to the laying of concrete on load bearing masonry walls,
bearing plates and at other points, as may be directed by the
Engineer, the surface will be brought to a frue, hard, smooth, level
surface using cement sand mortar in the ratio of 1-part of cement to
3-parts of sand. Two layers of building paper will then be laid flat to
separate the concrete from the surface on which it is to be laid.

20.7.5 Construction Joints

a.

Concreting shall be carried out continuously up to construction
joints, the arrangement of which shall be predetermined by the
Engineer.

Joints not shown on the Drawings shall be so made and located as
to least impair the strength of the structure and shall need prior
approval of the Engineer. In general, they shall be located near the
middle of the spans of slabs and beams unless a secondary beam
intersects a main beam at this point, in which case the joint in the
main beam shall be offset a distance equal to twice the width of the
secondary beam. Joints in walls and columns shall not be at the
underside of floor slabs or beams, and at the top of footings or floor
slabs. Beams, brackets, columns, capital haunches and drop panels
shall be placed at the same time as slabs. Joints shall be
perpendicular to the main reinforcement.

All reinforcing steel shall be continued across joints. Key and inclined
dowels shall be provided as directed by the Engineer. Longitudinal
keys at least 1%%-inch (40 mm) deep shall be provided in all joints in
walls and between walls and slabs or footings.

When the work has to be resumed on a surface which has hardened,
such surface shall be roughened in an approved manner which will
expose the aggregate uniformly and will not leave laitance,
loosened particles of aggregate or damaged concrete at the
surface. Feather edges will be avoided.

The hardened concrete of construction joints and of joints between
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20.7.6

20.7.7

footings and walls or columns, between walls or columns and beams
or floors they support, joints in unexposed walls and all others not
mentioned herein shall be dampened (but not saturated)
immediately prior to placing of fresh concrete.

The hardened concrete of joints in exposed work, joints in the middle
of beams and slabs; and joints in work designed to contain liquids
shall be dampened (but not saturated) and then thoroughly
covered with a coat of cement grout similar in proportions to the
mortar in the concrete. The grout shall be as thick as possible on
vertical surfaces and at least 150 mm thick on horizontal surfaces.
The fresh concrete shall be placed before the grout has attained
initial set.

Where the concrete has not fully hardened, all laitance shall be
removed by scrubbing the wet surface with wire or bristles and
brushed, care being taken to avoid dislodgment of particles of
aggregate. The surface shall then be coated with neat cement
grout. The first layer of concrete to be placed on this surface shall not
exceed 6-inch (150 mm) in thickness, and shall be well rammed
against old work, particular attention being paid to corners and
closed spofts.

Expansion Joints

Expansion joints shall be provided wherever indicated on the Drawings. In no
case shall the reinforcement, corner protection angles, or other embedded
items be run continuous or through an expansion joint. All expansion joints
shall be carefully placed so as not to be displaced during concreting. The
method of placing the expansion joints shall be strictly in accordance with
the Drawings and as approved by the Engineer. All materials for use in the
expansion joints shall have, prior approval of the Engineer before placing
order for supply.

Embedded ltems

a.

The material, design and location of water stops in joints shall be as
indicated in the Contract Documents. Each piece of re-moulded
water stop shall be of maximum practicable length in order that the
number of end joints will be held to a minimum

Joints at intersections and at ends of pieces shall be made in the
manner most appropriate to the material being used. Joints shall
develop effective water-tightness fully equal to that of the
continuous water stop material, shall permanently develop not less
than 50 percent of the mechanical strength of the parent section,
and shall permanently retain their flexibility

Electric conduits and other pipes which are planned to be
embedded shall not, with their fittings, displace more than four
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20.7.8

20.7.9

percent of the area of the cross section of a column on which stress
is calculated or which is required for fire protection. Sleeves,
conduits, or other pipes passing through floors, walls, or beams shall
be of such size orin such location as not to impair unduly the strength
of the consfruction; such sleeves, conduits, or pipes may be
considered as replacing structurally in compression the displaced
concrete, provided that they are not exposed to rusting or other
deterioration, are of uncoated or galvanized iron or steel not thinner
than standard steel pipe, have a nominal inside diameter not over
50 mm and are spaced not less than three diameters on centres
except when Drawings of conduits and pipes are approved by the
Engineer embedded pipes and conduits other than those merely
passing through, shall not be larger in outside diameter than one
third the thickness of the slab, wall, or beams in which they are
embedded nor so located as to impair unduly the strength of the
construction. Sleeve pipes, or conduits of any material not harmful to
concrete and within the limitations of this section may be embedded
in concrete with the approval of the Engineer provided they are not
considered to replace the displaced concrete.

All sleeves, inserts, anchors, and embedded items required for
adjoining work or for its support shall be placed prior to concreting.

All Contractors whose work is related to the concrete or must be
supported by it shall be given ample notice and opportunity to
infroduce and/or furnish embedded items before the concrete is
placed.

Expansion joint material, water stops and other embedded items
shall be positioned accurately and supported against displacement.
Voids in sleeves, inserts, and anchor slots shall be filled temporarily
with readily removable material to prevent the entry of concrete into
the voids.

Mass Concrete

Mass-concrete shall be placed in layers approximately 18-inch thick. Vibrator
heads shall extend info the previously placed layer.

Consolidation

a.

All concrete shall be consolidated by vibration, spading, Roding or
forking so that the concrete is thoroughly worked around the
reinforcement, around embedded items and into comers of forms,
eliminating all air or stone pockets which may cause honeycombing,
pitting, or planes of weakness. Internal vibrators shall have a
minimum frequency of 8000 vibrations per minute and sufficient
amplifude to consolidate the concrete effectively. They shall be
operated by competent workmen. Use of vibrators to transport
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within forms shall not be allowed. Vibrators shall be inserted and
withdrawn at points approximately 18-inch apart. At each insertion,
the duration shall be sufficient to consolidate the concrete but not
excessive so as to cause segregation, generally from 5 to 15 sec. A
spare Vibrator shall be kept on the job site during all concrete
placing operations.

Where the concrete is to have an as-cast finish, a full surface of mortar shall
be brought against the form by the vibration process, supplemented, if
necessary, by spading to work the coarse aggregate back from the formed

surface.

b.

If there is any tfendency for the mix to segregate during
consolidation, particularly if this produces excessive laitance, the mix
proportions shall be modified to effect animprovement in the quality
of the concrete to the satisfaction of the Engineer and in conformity
with the provisions of SECTION-20.5.

Vibrator shall not be allowed to contact the formwork for exposed
concrete surfaces.

Mechanical vibrators shall be of a type suited in the opinion of the
Engineer to the particular conditions.

Over-vibration or vibration of very wet mixes is harmful and should be
avoided.

20.7.10 Curing and Protection

a.

Beginning immediately after placement, concrete shall be
protected from premature drying, excessively hot or cold
temperatures and mechanical, injury and shall be maintained with
minimum moisture loss at a relative constant temperature for the
period necessary for hydration of the cement and hardening of the
concrete. The materials and methods of curing snail be subject to
approval of the Engineer.

For concrete surfaces not in contact with forms, one of the following
procedures shall be applied immediately after completion of
placement and finishing:

Ponding or continuous sprinkling;
Application of absorptive mats or fabric kept continuously wet;

Application of waterproof sheet materials approved by the
Engineer;

Application of other moisture-retaining covering as approved; and
Application of a curing compound conforming fo ASTM C 309.

The compound shall be applied in accordance with the recommendations

of the

manufacturer immediately after- any water sheen, which may

develop after finishing has disappeared from the concrete surface. It shall
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not be used on any surface against which additional concrete or other
material is to be bonded unless it is proved that the curing compound will not
prevent bond, or unless positive measures are taken to remove it completely
from areas to receive bonded applications.

C. Moisture loss from surfaces placed against wooden forms or metal
forms exposed to heating by the sun shall be minimized by keeping
the forms wet until they can be safely removed. After form removal
the concrete shall be cured until the end of the time prescribed for
curing.

d. Curing in accordance. with sub-clause 'a" & 'b' above shall be
continued for at least 10 days in the case of all concrete except
concrete with rapid-hardening Portland Cement for which the
period shall be at least 3 days. Alternatively, if tests are made of
cylinders kept adjacent to the structure and cured by the same
methods, moisture retention measures may be terminated when the
average compressive strength has reached 70 percent of the
minimum specified works cylinder strength.

If one of the first four curing procedures of sub-clause 'b' is used
initially, it may be replaced by one of the other procedures of that
sub-clause any time after the concrete is one day old provided the
concrete is not permitted to become surface dry during the
transition.

e. When the mean daily outdoor temperature is less than 5 degree C
(41 deg. F) temperature of the concrete shall be maintained
between 14 and 20 degrees C (50 to 68 deg. F) for the required
curing period of sub-clause 'd".

When necessary, arrangements for heating, covering insulation or
housing the concrete work shall be made in advance of placement
and shall be adequate to maintain the required temperature
without injury due to concentration of heat. Combustion heaters
shall not be used during the first 24 hours unless precautions are taken
to prevent exposure of the concrete to exhaust gasses, which
contain carbon dioxide.

f. During hot weather when necessary, provision for wind-brakes,
shading for spraying, sprinkling, ponding or wet covering with a light-
coloured material shall be made, in advance of placement. Such
protective measures shall be taken as quickly as concrete hardening
and finishing operation will allow.

g. Changes in temperature of the air immediately adjacent to the
concrete during and immediately following the curing period shall
be kept as uniform as possible and shall not exceed 3 deg. C (37
deg. F) in any one hour or 14 degree C (50 deg. F) in any 24-hour
period.
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20.7.11

20.7.12

20.8

h. During the curing period, the concrete shall be protected from
damaging mechanical disturbances, such as load stresses, heavy
shock and excessive vibrations. All finished concrete surfaces shall
be protected from damage by construction equipment, materials or
methods by application of curing procedures, and by rain or running
water. Self-supporting structures shall not be loaded in such a way as
to over stress the concrete.

Application of Non-Shrink Grout

Concrete surfaces to receive non-shrinking grout shall be roughened,
cleaned and dampened.

Form shall be provided to retain the grout until sufficiently hard to support
itself.

Grout shall he poured in place and thoroughly rodded or washed to prevent
the formation of voids.

After non-shrink grout has received its initial seft, it shall be kept damp for 24
hours.

Placing of Vapour Barrier
Vapour barrier shall be laid in position wherever shown on the Drawings.

The material shall be supplied in rolls and laid by rolling over the prepared
surface at the levels and position in the areas shown on the Drawings. Where
joint is necessary at the side or end of a sheet, this shall be a double weld
folded joint made by placing the edges together and folding over twice
contfinuously taking the top edge prior to concreting. The Contractor shall
protect the fim sheets from damages during laying and subsequent
operations and shall replace at his own cost all damaged film sheets to the
satisfaction of the Engineer.

WORKS IN EXTREME WEATHER

a. Unless adequate protection is provided and approval is obtained
from the Engineer, concrete shall not be placed during rain.

Rainwater shall not be allowed to increase the mixing water nor to
damage the surface finish.

b. When the temperature of the surrounding air is expected to be
below 5°C during placing or within 24 hours thereafter, the
temperature of the plastic concrete, as placed, shall be no lower
than 130C for sections less than 12-inch in any dimension nor 10°C for
any other sections.

When necessary concrete material should be heated before mixing
and carefully protected after placing, in general, heating or mixing
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20.9

water alone to about 60°C may be sufficient for this purpose.
Dependence should not be placed on salt or other chemicals for the
prevention of freezing. No frozen material or materials, containing
ice shall be used. All concrete damaged by frost shall be removed.
It is recommended that concrete exposed to the action of freezing
weather should have entrained air and the water content, of the mix
should not exceed 5.5 gallon/bag of cement.

If water or aggregate is heated above 38°C the water shall be
combined with the aggregate in the mixer before cement is added.
Cement shall not be mixed with water or with mixtures of water &
aggregate having a temperature greater than 38°C.

C. During hot weather, the temperature of the concrete as placed shalll
not be so high as to cause difficulty from loss of slump, flash set, or
cold joints and should not exceed 32°C. For massive concrete, this
temperature should not exceed 21°C. When the temperature of the
concrete exceeds 32°C, precautionary measures approved by the
Engineer shall be put into effect. When the temperature of the steel
is greater than 50°C, steel forms and reinforcement shall be sprayed
with water just prior to placing the concrete. The ingredients shall be
cooled before mixing, or flaked ice or well crushed ice of a size that
will melt completely during mixing may be substituted for all part of
the mixing water if, due to high temperature, low slump, flash set or
cold joints are encountered.

Other precautions recommended by ACI Standard 305 shall also be
adopted.

PRECAST CONCRETE

Precast concrete units shall be fair faced, cast to the sizes and dimensions as
indicated on the Drawings. The concrete used for precast units shall conform
to the specifications laid down for cast in situ reinforced cement concrete
unless otherwise required and directed by the Engineer.

The Contractor shall be required to submit a sample of precast unit for the
approval of the Engineer all pre-cast units shall strictly conform to the
approved sample.

Pre-casting platform of the size and at the location approved by the Engineer
shall be constructed. The concrete in one pre-cast unit shall be placed in one
operation, in accordance with the details shown on the Drawings.

The material and design of formwork and the method of pre- casting the units
shall be approved by the Engineer. The erection/installation and removal of
the precast units from the pre-casting platform shall not be permitted until
and unless they are properly cured to the satisfaction of the Engineer.

PART-E, SECTION-20, PLAIN & REINFORCED CONCRETE 113



20.9.1

20.9.2

20.10

20.10.1

All precast units shall be smoothly finished to the required lines, grades, angles
etc. Holes, grooves, pockets, hooks shall be provided as shown and/or as
directed by the Engineer. The units shall be properly stacked on a platform
without causing any cracks and damages. Curing of all the precast units shalll
be done in accordance with the relevant BS/approval of the Engineer.

Erecting Precast Units

All the precast units shall be transported and erected into position in a
manner as approved by the Engineer.

The Contractor shall submit his proposal in this regard and obtain approval
from the Engineer in advance.

The units shall be embedded or otherwise installed in their permanent
positions as shown on the Drawings or as directed by the Engineer.

Liffing Beams

The Contractor shall use lifting beams at his own cost, for erecting pre-cast
members where the Engineer so directs. Lifting beams shall be supplied and
erected by the Contractor, at his own cost, at all points where lifting is
necessary for maintaining the plant but is inaccessible to mobile cranes or
alternatively, covered by overhead fraveling cranes. The Contractor,
however, is to supply the frolleys and erect them on the lifting beams, and to
test operation of installed equipment.

CEMENT CONCRETE PAVEMENTS
For all concrete work relevant specifications of this section shall apply.
Side Forms and Construction

Side forms shall be of steel or any other suitable material and of a design as
approved by the Engineer.

In general, only materials and methods that have proved their acceptability
by past performance will be considered. All form shall be constructed so that
they can be removed without hammering or prying against the concrete.

Horizontal joints in the forms will not be permitted. Forms shall be thoroughly
cleaned and oiled with linseed/mineral oil or shall be given two coats of nitro-
cellulose lacquer each time they are used.

The forms shall be set on a thoroughly compacted base true to line and level
and firmly secured in position by appropriate methods. Conformity with the
alignment and levels shown on the Drawings shall be checked as and when
required by the Engineer. Where necessary corrections shall be made
immediately before placing the concrete; where any form has been
disturbed it shall be reset and rechecked.

Pavements shall be constructed in panels of sizes as shown on the Drawings.
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20.10.2

The panels shall be laid alternately, the adjoining panels being concreted
when the side forms are struck and the jointing materials placed, inspected
and approved by the Engineer. Each panel is to be concreted in one
operation and no interruptions shall be permitted during the operation. The
concrete shall be tipped from the trolley slightly in advance of the working
place and then shovelled into position. The spreading shall be carried out
very carefully. Compaction shall be done by means of vibro-compactors or
approved surface vibrators. If a vibro-compactor is used. it shall be operated
on the concrete and will not be allowed to strike or displace the forms. The
spreading and compacting of the successive layers shall proceed without
interruptions and as quickly as practicable so as to ensure that the slab is
monolithic throughout its depth.

The wearing surface shall be laid while the base concrete is still wet and
screeded to line and level. When the initial set takes place the surface shall
be trowelled smooth with a steel frowel to provide a dense closed surface.

All the joints shall be carefully formed as shown on the Drawings or as directed
by the Engineer. The joint filler together with preformed groove shall provide
complete separation of adjacent slabs. The joints shall all be sealed with
bitumen as shown on the Drawings or/and as directed by the Engineer.

Protection and Curing
a. General Requirements

Concrete shall be protected adequately from injurious action sun, rain,
flowing water and mechanical injury, and shall not be allowed to dry from
the time it is placed until the expiry of the minimum curing periods specified
hereinafter. Water curing shall be accomplished by keeping the surface of
the concrete continuously wet by covering with water or with approved
water saturated covering, where wood forms are left in place for curing.

They shall be kept sufficiently damp at all times to prevent openings at the
joints and drying out of the concrete. All portions of the structure shall be kept
moist for the full curing periods, specified hereinafter.

When liquid membrane curing compound is used the surface of the concrete
shall be protected from traffic or other abrasive action that may break the
membrane, for the full period of curing. The membrane curing compound
shall be white coloured and shall be approved by the Engineer and shall
comply with ASTM C 309, type 2.

b. Curing Periods

The curing period shall be at least 10 days, or as directed by the Engineer
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20.10.3

20.10.4

c. Removal of Forms

The Contractor shall exercise great care in avoiding damage to joints, arises,
dowel bars etc. while removing the forms. Under no circumstances will the
use of pry bars between the forms and pavement be permitted. Side forms
shall not be removed unftil at least 40 hours have elapsed from the time of
completing the concreting of the slab which they contain. In no case shall
forms be removed until the concrete has hardened sufficiently to permit
removal without damage to the concrete. Concrete work shall be protected
from damage during the removal of formwork and from injury resulting from
the storage or movement of material during construction.

Finishing

All unformed surfaces shall be finished with a wood float except as otherwise
specified. Visible vertical surfaces shall have all projections and irregularities
removed. The entire surface shall be rubbed if required by the Engineer, with
a No. 16 carborundum brick, or other abrasive until even, smooth and of

uniform appearance, and shall be washed clean. Plastering of surface,
application of cement or other coating will not be permitted.

All exposed corners shall be chamfered, 1-inch x 1-inch (25x25mm) unless
otherwise mentioned or shown in the Drawings or directed by the Engineer.
Concrete surface which will be covered with other materials shall be
screeded without floating.

Spreading, Finishing and floating of concrete in pavements
a. General Requirements

The striking off, compacting and floating of concrete shall be done by
mechanical methods, if approved by the Engineer. Where the Engineer
determines that it is impracticable to use mechanical methods, manual
methods of spreading, finishing and floating may be used on pavement lines
as indicated on the Drawings.

b. Mechanical Methods

The concrete shall be spread uniformly between the forms, immediately after
itis placed, by means of an approved spreading machine. The spreader shall
be followed by an approved finishing machine equipped with two oscillating
or reciprocating screeds. The spreading machine or the finishing machine
shall be equipped with vibrating equipment that will vibrate the concrete for
the full paving width. Internal vibrators shall be used adjacent to the
longitudinal edge of the pavement. These vibrators shall be attached to the
rear of the spreading machine onto the finishing machine. Vibrators shall not
rest on new pavements or side forms or in contact with any dowel bars, and
the arrangement of power supply to the vibrators shall be such that when the
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motion of machine is stopped, vibration shall cease. The rate of vibration shall
be not less than 8000 vibrations per minute. The concrete shall be spread to
full width before being struck off and compacted so that the surface will
conform to the finished grade and cross-section as shown on the Drawings
and at the same time leave sufficient material for the floating operation. The
spreading & finishing machine shall move over the pavement as many times
and at such intervals as may be required by the Engineer to ensure thorough
compaction.

Except as otherwise specified, after the pavement has been struck off and
compacted, it shall be finished with an approved longitudinal float. The
Contractor may use a longitudinal float composed of one or more cutting
and smoothing Floats, suspended from and guided by rigid frame. The frame
shall be carried by four or more visible wheels riding on and constantly in
contact with the forms.

The Contractor may use a longitudinal float which works with a sawing
motion, while held in a floating position parallel to the road centre line and
passing gradually from one side of the pavement to the other. Movements
ahead, along the centre line of the road, shall be in successive advances of
not more than half the length of the float.

Instead of using other type of longitudinal float a single machine which will
affect satisfactory compaction, finishing and floating may be used. This
machine may be towed by a spreading machine: This combination, finishing
floating machine shall be equipped with screeds and vibrators as hereinafter
specified for spreading and finishing machine Floating shall be accomplished
by means of a non-oscillating float held in a suspended position from the
frame.

If any spreading, finishing and floating equipment is not maintained in full
working order or if the equipment as used by the Contractor proves
inadequate to obtain the results prescribed, such equipment shall be
improved or satisfactory equipment substituted or added at the direction of
the Engineer.

c. Manual Methods

When striking-off and compacting by manual methods is permitted, the
concrete shall be levelled and then struck-off to such an elevation that, when
properly compacted, the surface will conform to the required grade and
cross-section. The strike board shall be moved forward with a combined
longitudinal and transverse motion, the manipulation being such that neither
ends is raised from the side forms during the process. While striking off, a slight
excess of concrete shall be kept in front of the cutting edge at all times. Prior
to tamping, the concrete along the forms shall be thoroughly spaded or
vibrated. The entire area of pavement shall be tamped or vibrated a manner
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that will ensure maximum compaction. The concrete shall be brought to the
required grade and shape by the use of a tamper consisting of a heavy plank
whose length exceeds the width of the pavement by 1 foot or by the use of
a mechanical vibrating unit spanning the full width of the spread. The tamper
shall be constructed with properly trussed roads to stiffen it and prevent sag
and shall be shod with a heavy strip or metal for a tamping surface. The
tamper shall be moved with a combined tamping and longitudinal motion,
raising it form side form and dropping it so that the concrete will be
thoroughly compacted and rammed into place. A small surplus material | is
com acted and rammed into front of the tamper or vibrating unit and taming
or vibrating shall continue until the true cross-section is obtained reed and the
mortar flushes slightly to the surface.

On grades in e. excess of 5 percent where hand methods are permitted, a
little strike board shall follow at a speed of 25 ft to 50 ft per hour back of the
heavy strike board, and shall be used in the same way, so as to remove
waves caused by flow of concrete.

Where hand tamping is permitted, not less than two strike boards or tampers
shall be used for production in excess of 350 cubic feet. After the concrete
has been compacted, it shall be smoothed with a wooden float where
necessary, as directed by the Engineer.

d. Longitudinal Floating

Manual floats shall be at least 12 ft. in length not less than 6 inches in width
and shall be properly stiffened to prevent bending or warping. In using the
float, it shall be held parallel to centre line of the pavement at all fime and
shall be moved laterally across the pavement from one side or edge to the
other until all high areas are cut down and floated intfo depressions, leaving
a surface that is smooth and true to grade. Batch transverse passage of the
longitudinal manual float shall lap the proceeding passage by half.

e. First Straight Edge Testing

Immediately following final floating, the entire area of the pavement shall be
tested with a 10-ft. (approx. 3-meters) straight edge. Any depressions found
shall be immediately filled with fresh concrete which shall be struck off
compacted and finished. High areas shall be worked down and refinished.
The straight edge testing and re-floating shall continue until the pavement
has the required surface contour.

f. Burlap, (Coarse Canvas) Dragging

After the first straight edge testing and when most of the water sheet has
disappeared from the surface and just before the concrete becomes non-
plastic, the surface shall be dragged with a strip of burlap (coarse canvas) 3
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ft. to 10 ft. wide and having a length 4 ft. more than the width of the slab. The
burl of shall be dragged along the surface of the pavement in a longitudinal
direction. Burlap shall be clean and kept free from coatings of hardened
concrete. It shall be moist at the fime of use.

g. Second Straight Edge Testing

After the concrete has hardened sufficiently to permit walking on it, the
surface of the pavement shall again be tested with a 10-ft. straight edge. Any
portion of the pavement which shows a variation from the testing edge of
more than 1/8 inch shall be corrected by cutting, or shall be removed and
replaced at the expense of the Confractor.

20.10.5 Expansion and Contraction Joints

a.

All the expansion and contraction joints shall be carefully formed as
shown on the Drawings or as directed by the Engineer. As regards
dowel bars and joint assemblies, such stakes, brackets or other
devices shall be used, as necessary to keep the entire joint assembly
in frue vertical and horizontal position. The joint filler together with the
preformed groove shall provide complete separation of adjacent
slabs. The joints shall be sealed with the specified non-extruding
sealing compound set in a 3/4-inch wide preformed chase as shown
on the Drawings. The lie preformed chase shall be thoroughly
cleaned of all dust, debris, stone or other hard material prior to ifs
sealing. The riser of all joints shall be rounded to a radius as shown on
the Drawings before the concrete hardens.

The joints sealing compound shall be hot poured bitumen or
approved sealing compound for concrete pavements complying
with BS-2499 for hot tropical climates and heavy-duty industrial site
subject to severe exposure. All joints are to be filed with flexell
expansion joint filler, or an approved elastic, compressible, durable
and rot-proof equivalent of sufficient rigidity to enable it to be
satisfactorily installed in the joint and resist deformation during the
passage of the concreting equipment. The filler is to be of the same
thickness as the joint width. Holes to accommodate the dowel bars
shall accurately be drilled or punched out. Where shown on the
Drawings, dowel bars of required diameter shall be placed at the
specified spacing. The bars shall be lubricated with an approved
lubricant. One' end of the dowel bar at expansion joints shall be
provided with a closely fitting sleeve 3-inch long, consisting of
bitumen coated plastic or other approved material to permit
expansion. A loose plug 1 inch deep of approved compressible filling
material shall be inserted into the sleeve as shown on the Drawings
at the end of the bar. All the dowel bars shall be mild steel bars of
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the size shown on the Drawings and shall conform to the
requirements as specified in the SECTION-21, REINFORCEMENT.

C. Contraction joints shall be provided as shown on the Drawings.

d. The assembly and method of constructing the expansion
joints/contraction joints shall be subject to the approval of the
Engineer.

e. In general, all PVC water stops/hydrofoil shall be placed in the centre

of the structural member. Each piece of the water stop-hydrofoil shall
be of maximum practicable length. An ordinary sharp knife saw or
any other sharp tool can be used to cut the water stop. Joints at inter
sections and at ends of pieces shall be made in the manner most
appropriate to the material being used. Joints shall develop
effective water tightness fully equal to that of the continuous water
stop material and shall permanently retain their flexibility. For straight
line connection melting method of connection can be used by
passing two water stops intended for connection against a heated
iron or copper sheet. When they are melted, the two are combined.

f. After joining, the water stop should be allowed to cool.

g. For all other connections such as T-type or L-type, the welding
method of joining should be used. Welding rod of same material as
the water stop shall be used. The welding rod & the water stop shall
be heated & melt at the same time, by means of heated air jetting
from the hot jet gun.

TEST OF CONCRETE QUALITY

The Contractor shall provide samples of concrete for testing at the Engineer's
direction. Proper facilities shall be provided for making and curing the test
specimens. A competent person shall be employed by the Contractor whose
first duty shall be to supervise all stages in the preparation and placing of the
concrete. All test specimens shall be made at site and tests carried out under
his direct supervision.

Cylinder test shall be performed in accordance with the discretion of the
Engineer. The standard of acceptance for preliminary and works tests shall
be as given below,

The usual test for concrete with maximum size of aggregate up to 1-112 inch
is the 6-inch cylinder tested in compression. Details of the testing are given in
ASTM C 39.

For all grades of concrete; preliminary cylinder strength test with the mixes
and materials to be used shall be performed in accordance with ASTM C 31
before the work is begun and subsequently whenever any change is to be
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made in the materials or in the proportions of materials to be used, or as
required by the Engineer. The strengths shall comply with the standard of
quality specified in accordance with Table 20.3 in accordance with ASTM C
39. The cost of such testing shall be borne by the Contractor.

Test sample shall be taken at the mixer or as directed by the Engineer. The
test specimens shall be cured in accordance with ASTM C 31.

Records shall be kept of all test cylinders identifying the mix used the section
of work for which the concrete was used and the date poured.

Five test cylinders are to be tested for compressive strength as specified in
ASTM C 39. These tests shall be carried out at site or in a laboratory, approved
by the Engineer. Two cylinders shall be tested at the age of seven days and
three at 28 days and the strengths determined are to comply with the
standard of quality specified. The laboratory tests shall be carried out by an
independent organization, such as Government Testing' Laboratory or such
other undertakings approved by the Engineer. The original test reports
received from the 'above authorities should be submitted to the Engineer.

For all grades of concrete, the appropriate strength requirement shall be
considered to be satisfied if none of the strengths of the cylinders is below the
specified cylinder strength or if the average strength of the three cylinders is
not less than the specified cylinder strength and the difference between the
greatest and the least strength is not more than 20% of the average.

When the results of works cylinder tests show that the strength of any concrete
is below the minimum specified* the Engineer may give instructions for the
whole or part of the work concerned o be removed and replaced at the
expense of the Contractor. The Contractor shall bear the cost of any other
part of his, or any other contractor's worst, which has fo be removed
and replaced as aresult of the defective concrete. If any concrete is held to
have failed, the Engineer may order the proportions of that class of concrete
to be changed in order to provide the specified strength.

FINISHING OF FORMED SURFACES

20.12.1 General

a. After removal of forms, the surfaces of concrete shall be given one
or more of the finishes specified below in locations designated by the
Contract Documents.

b. When finishing is required to match a small sample furnished to the
Contractor, the sample finish shall be reproduced on an area at least
100 sq.ft. in an inconspicuous location designated by the Engineer
before proceeding with the finish in the specified location.

C. Allowable deviations from plumb or level and from the alignment,
profile grades, and dimensions are specified in clause 9. Tolerances
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for concrete construction are defined as tolerances to be
distinguished from irregularities in finish as described herein. The finish
requirements for concrete surfaces shall be as generally specified in
this clause and as indicated on the Drawings. Finishing of concrete
surfaces shall be performed only by workmen who are skilled in
concrete finishes. The Contractor shall keep the Engineer advised as
to when finishing of concrete will be performed. Unless inspection is
waived in each specific case, finishing of concrete shall be
performed only in the presence of the Engineer. Concrete surfaces
will be tested by the Engineer where necessary to determine
whether surface irregularities are within the limits herein after
specified, surface irregularities are classified as abrupt or gradual.
Offsets caused by displaced or misplaced form sheeting or lining or
section, or otherwise defective form lumber will be considered as
abrupt irregularities, and will be tested by direct measurements. All
otherirregularities will be considered as gradual irregularities, and will
be tested by use of a template, consisting of a straight edge or the
equivalent thereof for curved surfaces. The length of the template 2
meftre for testing of formed surfaces and 3 meftre for testing of
unformed surfaces.

20.12.2 As-cast Finishes

Unless otherwise specified or indicated on the Drawings the classes of finish
shall apply as follows:

a. Rough form finish

No selected form facing materials shall be specified for rough form finish
surfaces. The holes and defects shall be patched. Otherwise, surfaces shall
be left with the texture imparted by the forms.

b. Fair face finish

Fair face finish applies to concrete formed surfaces, the appearance of
which is considered by the Engineer to be of special importance, such as
surfaces of structures prominently exposed to public inspection. Surfaces of
concrete structures requiring fair face finish as shown in the Drawings. Surface
irregularities, measured as described in sub-clause 7.2.1, ‘Rough form finish’,
shall not exceed 4 mm for gradual irregularities and é6mm for abrupt
irregularities, except that abrupt iregularities will not be permitted at
construction joints. Abrupt irregularities at construction joints and elsewhere
in excess of 6 mm and gradual irregularities in excess of 1/8 inch. (3mm) shall
be reduced by grinding so as to conform to the specified limits. Abrupt
irregularities at construction joints shall be ground on level of 1 to 20 ratio of
height to length.
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Unless otherwise approved, repair of imperfections in formed concrete shall
be completed within 24 hours afterremoval of forms. The form facing material
shall produce a smooth, hard, uniform texture on the concrete. It may be
plywood, temperated concrete form grade hardboard metal, plastic paper,
or other approved material capable of producing the desired fair face finish.
The arrangement of the facing material shall be orderly and symmetrical,
with the number of seams kept to the practical minimum. It shall be
supported by studs or other backing capable of preventing excessive
deflection. Material with raised grain, torn surfaces, worn edge, patches,
dents, or other defects which will impair the texture of the concrete surface
shall not be used. The holes and defects shall be patched. All fins shall be
completely removed

c. Architectural Finish Concrete

Architectural finish to concrete formed surfaces as shown on the Drawings is
required by the Engineer where the architectural appearance of surfaces of
structures exposed to public view is of special consideration and importance.
The Conftractor shall use approved special material for formwork and design
the forms in conformity with the specified architectural patterns, textures and
finishes in order to obtain first class architectural finish on formed concrete
surface without any defect, irregularities, blemishes, imperfections and
encrustations.

i Sample approvals of precast & in-situ concrete

These samples will be reviewed and approved on the basis of colour,
dimensional accuracy, and finish of surfaces and general appearance. The
same requirements for sample approval will be required for both precast and
in-situ concrete exposed surfaces.

i Forms

The contractor must maintain the forms unusually tight and braces to prevent
movement, mal-alignment and bleeding that will result in sand streaks,
honeycomb, fins, stain or unsightly appearance.

It wood forms are chosen to be used by the Confractor they shall .be
constructed of 3/4 inch. (20mm) minimum thickness plywood constructed in
a fashion to allow many re-uses with all surfaces sealed with a polyurethane
varnish.

Edges, surfaces and corners of forms shall be sealed to prevent loss of any
matrix or unequal absorption of water. Corners of wood forms shall be filled
with suitable compound and all contact surfaces sealed with a polyurethane
varnish.

Re-use of forms shall be subject to approval of the Engineer.
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iii Curing
Curing shall be done in shade (out of direct sunlight) and shall be for a
minimum period of 4 days.

iv Finishing procedures:

Finishing procedures for filling air void in smooth finished concrete developed
by a formed surface.

While the concrete surface is still damp (not more than three days after
removal of forms), apply a thin coat of medium consistency neat cement
slurry by means of bristle brushes to provide a bonding coat within any pit or
blemishes in the parent concrete; avoid coating large areas of the finished
surface. Before slurry has dried or changed colour, apply a dry (almost
crumbly) grout comprised of one-part cement, of the type and brand of
cement used in the original concrete, to one and one-half parts clean
masonry sand with a fineness modulus of approximately 2.25 and complying
with the gradation requirements of the ASTM Specifications C144. Mix proper
amounts of white cement and colouring with the parent mortar to produce
a safisfactory colour match with the parent concrete after hardening. Use
samples previously prepared.

Apply the finishing grout uniformly with damp (neither dripping wet nor dry)
pads of coarse burlap approximately 6-inch square used as a float. Scrub the
grout well into the pits to provide a dense mortar in all the imperfections to
be filed. Allow the mortar to partially harden, from one to two hours,
depending upon the weather. Avoid direct hot sunlight. If the air is hot and
dry, keep the concrete surface damp during this period using a fine fog
spray. When the grout has hardened sufficiently so it can be scraped from
the surface with the edge of a steel trowel without damaging the grout from
the small pits of holes, cut off all that can be removed with a trowel without
delay; next allow the surface to dry thoroughly and rub it vigorously with
clean, dry burlap to completely remove any dried grout. No visible film of
grout shall remain after this rubbing. Complete the entire cleaning and
grouting operation for the grout to dry after it has been cut with the trowel,
so it can be wiped off clean with the burlap.

On the day after the repair work, the concrete surfaces should again be
wiped off clean with dry burlap to remove any inadvertent dust leave no
built-up surfaces on the parent surfaces. Employ, if possible, a used piece of
burlap containing old hardened mortar to act as a mild abrasive. Use of find
abrasive stone if needed to remove any remaining built-up film without
breaking through the surface film of the original concrete. Such scrubbing
should be light and sufficient only to remove excess material without working
up a lather of mortar or changing the texture of concrete. Following the final
bagging or stoning operation, provide a thorough wash down with stiff bristle
brushes to remove all extraneous materials and spray the concrete surface
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with a fine fog spray periodically to maintain a confinually damp condition
for at least three days after application of the pit repair grout.

Vv Rust Stains
All rust stains are to be removed employing the following procedure:

The rust stain shall be soaked for 10 minutes with a solution of (0.055 Ib.) 25gm
of sodium citrate in (0.33lb) 150 gms water (brushing the solution at short
intervals is satisfactory). Then the surface is sprinkled with crystals of sodium
hydrosulfite and covered with a paste of Fuller's Earth and water. On a
vertical surface, the paste is applied with a trowel, with the crystals first
sprinkled on the paste so they will be in direct contact with the stain. The
paste is allowed to dry for 10 minutes then scraped off and the treatment
repeated if necessary.

Vi Repairing of Formed Surfaces:

It is the intention of Specification to require, forms, mixture of concrete and
workmanship so that concrete surfaces, when exposed, will require no
patching. Any concrete which is not formed as required and conforming to
approve samples or for any reason is out of alignment or level or shows a
defective surface, shall be removed from the job by the Contractor at his
expense unless the Engineer grants permission to repair the defective area.
Permission to patch any such area shall not be considered as waiver of the
Engineer’s right to require a complete removal of defective work if the repair
does not, in his opinion, satisfactorily restore the quality and appearance of
the surface. The Engineer shall be the sole judge of acceptability of
appearance.

Vii Finishes of Unformed Surfaces

Where monolithic concrete floor finish is shown on the Drawings, placing shall
proceed continuéusly for the full thickness of the course or RCC slab without
change in concrete mix. Mixing water shall be the minimum required for
proper area shall be kept damp for 7 days. Metal tools shall not be used in
finishing a patch in a formed wail, which will be exposed.

Where as-cast finishes are specified, the quantity of patched area shall be
strictly limited. The combined total of patched areas in as-cast surfaces shall
not exceed 2 sq ft. in each 1000 sq.ft. of as-cast surface. This is in addition to
form tie patches, if the project design permits ties to fall within as-cast areas.

Any patches in as-cast architectural concrete shall be indistinguishable from
surrounding surfaces. The mix formula for patching mortar shall be
determined by trial fo obtain a good colour match with the concrete when
both patch and concrete are cured and dry. After initial set, surfaces of
patches shall be dressed manually to obtain the same texture as surrounding
surfaces.
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Patches in architectural concrete surfaces shall be cured for 7 days. Patches
shall be protected from premature drying to the same extent as the body of
the concrete.

viii Tie and Bolt Holes

After being cleaned and thoroughly dampened, the tie and bolt holes shall
be filled solid with patching mortar.

iX Proprietary Materials

If permitted or required by the Engineer, proprietary compounds for adhesion
or as patching ingredients may be used in lieu of or in addition to the
foregoing patching procedures. Such compounds shall be used in
accordance with the manufacturer’'s recommendations with prior approval
of the Engineer.

TOLERANCES

Where tolerances are not stated in the Drawings for any Individual structure
or feature thereof maximum permissible deviations from established lines,
grades and dimensions shall conform to the following. The Contractor is
expected to set and maintain concrete limits. These allowable tolerances
shall not relieve the Contractor of the responsibility for correct fitting of
indicated materials. Those tolerances are not cumulative.

a. Variation from the plumb (or the specified better for inclined walls)

i In the lines and surfaces of columns, piers, and walls and in arises.

In any 10 ft. (3 metre) of length or height: 1/4” (6 mm)
In any storey or 20 ft. (6 metre) maximum: 3/8" (10 mm)
Maximum for the entire length or height: 1”7 (25 mm)

i For exposed corner columns, confrol joint grooves and other
conspicuous lines.

In any bay or 20 ft. (6 metre) maximum 1/4”" (6 mm)

Maximum for the entire length or height 1/2" (13 mm)
b. Variation from the level or from the grades indicated on the Drawings.

i In floors, ceilings, beams soffits and in arises.

In any 10 ft. (3 metre) of length 1/4" (6 mm)
In any bay or 20 ft. (6 metre) maximum 3/8" (10 mm)
Maximum for the entire length 3/4" (20 mm)

i For exposed lintels, sills, parapets, horizontal grooves and other
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conspicuous lines.
In any bay or 20 ft. (6 metre) maximum 1/4" (6 mm)
Maximum for the entire length 3/8" (10 mm)
c. Variation of the linear building lines from established position in plan and
related position of columns, walls and partitions.
In any bay or 10 ft. (3 metre) maximum1/2" (13 mm)
Maximum for the entire length 1”7 (25 mm)

d. Variation in the sizes and locations of sleeves, Floor openings and wall
openings. *1/4” (£ émm)

e. Variation in cross-sectional dimensions of columns and beams and in
the thickness of slabs and walls.

Minus 1/4" (6mm)

Plus 1/2" (13mm)

f. Footings

i Variation in dimensions in plan Minus
Minus 1/2" (13 mm)

Plus (plus variation applied to concrete only, not to reinforcing bars or
dowels). 2" (50mm)

ii Misplacement or eccentricity

2 percent of the footing width in the direction of misplacement but not
more than (applies to Concrete only, not to reinforcing bars or dowels).

2" (15 mm)
iii Thickness
Decrease in specified thickness 5%
Increase in specified thickness No limit

g. Variation in Steps

i In a flight of stairs
Rise 1/8" (3 mm)
Tread 1/4" (6 mm)
i In consecutive steps:

Rise 1/16" (1.5 mm)
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Tread 1/8" (3 mm)
h. Tolerances for Pre-Cast Concrete Constructions

Forms must be true to size and dimensions of concrete members shown on
the Drawings and be so constructed that the dimensions of the finished
products will be within the following limits at the time of placement of these
units in the structure, unless otherwise noted on structural-architectural
Drawings:

i Overall dimensions of members 1/16" per 10 feet
i Cross-sectional dimensions

Sections less than 3-inch 1/16" (1.5 mm)
Sections over 3-inch and less than 18-inch 1/8" (3 mm)
Sections over 18-inch 1/4" (6 mm)

iii Deviations from straight line in long sections

Not more than 1/8" per 10 feet
iv Deviation from specified camber 1/16" per 10 feet
% Maximum differential between adjacent units in erected position
1/4” (6 mm)

ACCEPTANCE OF STRUCTURE

20.14.1 General

a. Completed concrete work which meets all applicable requirements
will be accepted subject to the other terms of the Contract
Documents.

b. Completed concrete work which fails to meet one or more of the

requirements and which has been repaired to bring it into
compliance will be accepted subject to the other terms of the
Contract Documents.

C. Completed concrete work which fails to meet one or more of the
requirements and which cannot be brought into compliance may
be accepted orrejected as provided in these Specifications orin the
Contract Documents. In this event, modifications may be required to
assure that remaining work complies with the requirements.

20.14.2 Dimensional Tolerances

a. Formed surfaces resulting in concrete outlines smaller than permitted
by the tolerances of SECTION-20.13 shall be considered potentially
deficient in strength and subject to the provisions of SECTION-20.14.4.

b. Formed surfaces resulting in concrete outlines larger than permitted
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by the tolerance of SECTION-20.13 may be rejected and the excess
material shall be subject to removal. If removal of the excess material
is permitted, it shall be accomplished in such a manner as to
maintain the strength of the section and to meet all other applicable
requirements of function and appearance. Permission is required if
excess material is to be removed in accordance with this clause.

Concrete members cast in the wrong location may be rejected if
the strength, appearance or function of the structure is adversely
affected orif misplaced items interfere with other construction.
Inaccurately formed concrete surfaces exceeding the limits of
SECTION-20.13 or SECTION-23 CONCRETE FORMWORK &
ACCESSORIES and which are exposed to view, may be rejected and
shall be repaired or removed and replaced if required.

20.14.3 Appearance

a.

Architectural concrete with surface defects exceeding the
limitations of SECTION-23 CONCRETE FORMWORK & ACCESSORIES
shall be removed and replaced.

Other concrete exposed to view with defects which adversely affect
the appearance of the specified finish may be repaired only be
approved methods.

Concrete not exposed to view is not subject to rejection for
defective appearance.

20.14.4 Strength of Structure

a.

The strength of the structure in place will be considered potentially
deficient if it fails to comply with any requirements which control the
strength of the structure, including but not necessarily limited to the
following conditions:

Concrete strength requirements not considered to be satisfied in
accordance with SECTION-20.5.2.

Reinforcing steel size, quantity, strength, position or arrangement at
variance with the requirements as listed under specification of
‘Reinforcement’ or in the contract documents.

Concrete which differs, from the required dimensions or location in
such a manner as to reduce the strength.

Curing less than that specified.

Inadequate protection of concrete from exiremes of temperature
during early stages of hardening and strength development.

Mechanical injury, construction fires, accidents of premature
removal of formwork likely to result in deficient strength.

Poor workmanship likely to result in deficient strength.
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20.15.1

b. Structural analysis and/or additional testing may be required when
the strength of the structure is considered potentially deficient.

C. Core tests may be required when the strength of the concrete in
place is considered potentially deficient.

d. If core tests are inconclusive or impractical to obtain or if structural
analysis does not confirm the safety of the structure, load tests may
be required and their result evaluated in accordance with British
Standard, CP 110 or ACI 318.

e. Concrete work judged inadequate by structural analysis or by results
of a load test shall be reinforced with additional construction if so
directed by the Engineer or shall be replaced, at the Contractor’s
expense.

f. The Contractor shall pay all costs incurred in providing the additional
testing and/or analysis required by this section.

g. All costs of additional testing and/or analysis which is made at the
Employer request and which is not required by these Specifications,
or by the Contract Documents shall also be borne by the Contractor.

MEASUREMENT AND PAYMENT
Measurement

Concrete will be measured for the number of cubic foot or cubic metre
(whichever is included in Bill of Quantities) acceptably placed complete in
all respects as per Drawings and in strict accordance with this section of
specification.

Except otherwise specified herein or elsewhere in the Contract Documents,
no measurement and payment will be made for the under mentioned
specified works related to the relevant items of the Bills of Quantities. The cost
thereof shall be deemed to have been included in the quoted unit rate of
the respective items of the Bills of Quantities.

The rates quoted by the Contractor in the Bill of Quantities shall include work
to be executed under this specification in any floor and at any height except
where otherwise specifically stated in the relevant item of Bill of Quantities
and the Confractor shall not be entitled to any claim or claim any
compensation on this account:

o Providing, fixing, striking, etc. of formwork.

o Providing, placing and fixing of anchor bolts or any other embedded
parts.

o Providing and installing all type of joints in concrete structure,

including expansion joints.
o Providing and fixing water stoppers.
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20.15.2 Payment

Payment will be made in accordance with the unit prices in the Bill of
Quantities for the various items in accordance with the specifications and
shall constitute full compensation for furnishing all materials, shuttering,
equipment and labour and for performing all operation necessary to
complete the work.

Concrete shall be measured as executed but no deductions shall be made
for the following:
o Volume of any steel embedded in the concrete;

o Volume occupied by water pipes, conduits etc. not exceeding 10
square inches each in cross-sectional area; and

o Voids not exceeding 4 square inch in work given in square feet. If any
void exceeds 4 square inch, total void shall be deducted.

Voids, which are not to be deducted as specified above refer only to
openings or vents which are wholly within the boundaries of measured areas.

Openings or vents which are at the boundaries of measured areas shall
always be subject to deductions irrespective of size.

Concrete work shall be classified and measured separately as listed under
items of Bills of Quantities.

Junction between straight and curved works shall in all cases be deemed to
be included with the work in which they occur.
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SECTION-21

REINFORCEMENT

211 SCOPE OF WORK

The work under this section of specifications consists of furnishing, cutting,
fabricating, bending and placing steel reinforcement as shown on the
Drawings or as directed by the Engineer. The scope of this section of
specification is covered with detailed specifications as laid down herein.

21.2 APPLICABLE STANDARDS

The work shall conform to requirements of latest editions of following
standards, wherever applicable, unless otherwise specified.

21.2.1 Pakistan Standard

PS 241, Tensile testing of steel
PS 244, Bend test for steel

PS 580, Rolled deformed steel bars (intermediate grade) for concrete
reinforcement

PS 605, Rolled deformed steel bars (hard grade) for concrete
reinforcement

PS 606, Rolled deformed steel bars (structural grade) for concrete
reinforcement

PS 607, General technical delivery requirement for steel

21.2.2 British Standard

BS 693, General requirements for oxy-acetylene welding of mild steel

BS 785, Hot rolled bars and hard drawn wire for the reinforcement of
concrete

BS 1856, General requirement for the metal arc welding of mild steel
BS 4449, hot rolled steel bars for reinforcement of concrete
BS 4461, Cold worked steel bars for reinforcement of concrete

BS 4466, Bending dimensions and scheduling of bars for the
reinforcement of concrete

21.2.3 ASTM Standard

ASTM A 305, Minimum requirement for the deformations of deformed
steel bars for concrete reinforcement

ASTM A 615, Deformed billet steel bars for concrete reinforcement

21.2.4 ACI Standard

ACI 315, Manual of standard practice for detailing reinforced
concrete structure

ACI 318, Building code requirements for reinforced concrete
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21.5
21.5.1

21.5.2

In addition to the above, the latest editions of other Pakistan Standards, British
standards, American Concretfe Institute Standards, American Society for
Testing and Materials Standards and other standard as may be specified by
the Engineer for Special Material and construction are also relevant.

SUBMITTALS

The Contractor shall submit the following to the Engineer for approval before
commencement of work:

. Bar bending schedule prepared by Contractor on the basis of
approved Drawings for the approval of the Engineer.

o Results of all tests performed upon steel reinforcement bars obtained
from the site of work as per directions of the Engineer.

MATERIAL REQUIREMENTS

Reinforcement for concrete shall conform to the respective Pakistan, British,
ASTM, or other Standards as specified in the Drawings and in the Contract
Documents or as may be specified by the Engineer.

Unless otherwise specified, all plain reinforcing bars shall comply with the
requirements of BS 4449 for plain mild steel bars and shall have a minimum
characteristic strength of 40,000 psi.

Unless otherwise specified, all deformed reinforcing bars shall comply with the
requirements of BS 4461 for deformed cold worked new stock billet steel bars
and shall have a minimum characteristic strength of 60,000 psi.

Steel wire mesh reinforcement shall conform fo requirements of ASTM
Designation A-185-64 or BS 4483. Standard Specifications for Welded Steel
Wire Fabric for concrete reinforcement. It shall be used where shown on the
Drawings.

Reinforcement shall be free from all loose or flaky rust and mill scale, or
coating, including ice, and any other substance that would reduce or
destroy the bond. Reduced section steel reinforcement shall not be used.

DELIVERY & STORAGE
Delivery
Steel reinforcement bars shall be kept in bundles firmly secured and tagged.

Storage

The method of storage shall be approved by the Engineer. Reinforcing bars
shall be stored in racks or platforms above the surface of ground and shall be
protected free from scaling, rusting, oiling, coatings, damage, contamination
and structural defects prior to placement in works. Bars of different diameters
and grades of steel reinforcement shall be kept separately.
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21.6 BAR BENDING SCHEDULES

The Contractor shall prepare bar bending schedules of all the reinforcing
steel bars and these bar bending schedules shall be submitted to the
Engineer for approval. The Confractor shall obtain approval of the bar
bending schedules before starting actual bar bending works.

21.7 FABRICATING, BENDING & PLACING

All metal for reinforcement shall be free from loose mill scale, loose rust, mud,
oil, grease, or other harmful matter immediately before the concrete is
placed.

Reinforcement is to be accurately placed as shown in the Drawings, and
secured against displacement by using 16-gauge G.| wire ties or suitable slips
at intersections and supported from the formwork by using concrete, metal
or plastic chairs and spacers or hangers of an approved pattern. Where
concrete blocks are used for ensuring the cover, they shall be made of
mortar not leaner than 1 part of cement to 2 parts of sand.

Where the concrete surface will be exposed to the weather in the finished
structure, the portions of all accessories in contact with the form work shall be
galvanized or shall be made of plastic.

Bars used for concrete reinforcement shall be fabricated in accordance with
the dimensions shown in the bar bending schedule approved by the
Engineer. The cutting tolerance for all bars shall be = 1 inch. (£ 25 mm).

Where an overall or an internal dimension of a bent bar is specified in the
schedule, the bending tfolerance, unless otherwise stated, shall be as
included in Table 21.1.

Table 21.1, Bending Tolerances for Reinforcement Bars

Dimension of Bent Bars Tolerance
—Overfeel Uplo & including Feel Plusinch | Minus inch _
1 - 3 1/5 1/5
2 3 6 1/5 1/5
3 6 - 1/5 1

Bars shall be placed to the tolerances as included in Table 21.2.

Table 21.2, Placement Tolerances for Reinforcement Bars

m Location of Bars Tolerance

1 Concrete cover to formed surfaces + 1/4" (£ émm)
2 Minimum spacing between bars + 1/4" (£ 6mm)
3 Top bars in slabs and beams

Members 8 inch deep or less + 1/4" (£ 6mm)
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m Location of Bars Tolerance

Members more than 8 inch but not over 24 inch +3/8" (+ 10mm)

deep

Members more than 24 inch deep + 1" (£ 25mm)
4 Crosswise members spaced evenly within + 2" (+ 50mm)
5 Lengthwise members + 2" (£ 50mm)

Bars may be moved as necessary to avoid interference with other reinforcing
steel, conduits, or embedded items. If bars are moved more than one bar
diameter or enough to exceed the above tolerances, the resulting
arrangement of bars shall be subject to approval of Engineer.

Vertical bars in columns shall be offset at least one bar diameter at lapped
splices. To ensure proper placement, templates shall be furnished for all
column dowels.

Reinforcement shall not be bent or straightened in a manner that will injure
the material.

No bars shall be bent twice in the same place, nor shall they be straightened
after bending.

Unless permitted, by Engineer reinforcement shall not be bent after being
partially embedded in hardened concrete.

No splice of reinforcement shall be made except as shown on the working
Drawings.

Welding shall be permitted for, bars only under suitable conditions and with
suitable safeguards in accordance with BS 693, PS 1856, or AWS DI12.1,
provided the type of reinforcement bar has the required welding properties.
Tack welding may be used to fix in position bars that cross each other, only
with prior approval of the Engineer.

Exposed reinforcement intended for bonding with future extensions is to be
effectively protected from corrosion Protection is also to be provided to
reinforcement partly built info concrete where the exposed part is to be built
info later concrete.

No concreting is to be carried out until the reinforcement has been checked
and approved by the Engineer.

Welding shall be done as in section ‘Structural Steel Works’. All detailing shall
be done as per ACI standards ACI-315 and AC1-318.

Concrete clear cover for reinforcing steel shall be as provided in Drawings.
Allreinforcing steel shall be held firmly in place before and during the placing
of concrete by means of wires and supports adequate to prevent
displacement during the course of construction.
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21.8
21.8.1

21.8.2

MEASUREMENT & PAYMENT
Measurement

The measurement for acceptably completed works of reinforcement
according to bar bending schedules approved by the Engineer shall be
made by weight computed on the bases of Table 21.3.

The Contractor shall not claim for the difference in the actual weights of bars
and their standard weights given in Table 21.3.

Table 21.3, Standards Weights of Reinforcement Bars

1 0.376
2 1/2 4 0.668
3 5/8 #5 1.043
4 3/4 #6 1.502
5 7/8 #7 2.044
6 1 #8 2.670
7 1-1/8 #9 3.400
8 1-1/4 #10 4.303

The rates quoted by the Contractor in the Bill of Quantities shall include work
to be executed under these specifications in any floor and at any height
except where otherwise specifically stated in the relevant item of Bill of
Quantities and the Contractor shall not be entitled to any claim or claim any
compensation on this account.

Providing and installing cover blocks, chairs, supports, hooks, spacers, binding
wires, and laps not shown on Drawings including wastage and rolling margin
and as such are not payable. Laps shown on Drawings shall be payable.

Payment

Payment will be made for acceptable measured quantity of reinforcement
on the basis of unit rate per metric ton or kg (whichever is included in Bill of
Quantities and shall constitute full compensation for all the works related to
the item.

The rate quoted include all lead/lift required for steel fabrication &
placement at/in any floor or at any height as per Drawings.
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SECTION-22 SULPHATE RESISTANT CEMENT CONCRETE

221

22.2

223
22.3.1

223.2

SCOPE OF WORK

This work shall consist of providing sulphate resistant cement in place of
Portland cement to all classes of concrete subject to the contact with soll
having sulphate content more than 0.1% and with ground water having
sulphate content more than 1500 ppm or as mentioned in the drawing or
directed by the Engineer. Maximum Chloride lon Concentration (as a
percentage of weight of cement) arising from all sources including
aggregates should not exceed 0.1 for pre-stressed concrete, 0.2 for any
concrete using sulphate resistance cement and 0.35 for all other cement
containing matter. All requirements of concrete with sulphate resistant
cement are same as mentioned in SECTION-20, PLAIN & REINFORCED
CONCRETE except amended in this section

MATERIAL REQUIREMENTS

Sulphate resistant cement where required shall be sulphate resistant cement
type 'A' fully conforming to Pakistan standard specification PS 612:1967 and
satisfying to requirements for fineness, chemical composition, strength, setting
time and soundness etc. The average compressive strength of three mortar
cubes prepared with 1:3 cement and standard silica sand mortar shall not be
less than 20.0 N/mm sq. at seven days. The initial setting time shall not be less
than 45 minutes and final setting time not more than 10 hours.

MEASUREMENT AND PAYMENT
Measurement

The quantity of concrete with sulphate resistant cement shall be measured
exactly in same way as mentioned in SECTION-20 PLAIN & REINFORCED
CONCRETE and subsequently paid as elaborated below.

Payment

The accepted quantity measured as provided above shall be paid only for
the difference of cost for providing sulphate resistant cement in place of
ordinary Portland cement at the contract unit price for particular pay item(s)
as provided in the Bill of Quantities, which price and payment shall be full
compensation for all the costs involved in the proper completion of the works.
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SECTION-23 CONCRETE FORMWORK & ACCESSORIES

23.1

23.2

23.2.1

23.2.2

23.23

233

234
23.4.1

SCOPE OF WORK

The work under this section of the specifications consists of furnishing all plant,
labour, equipment, appliances and materials and in performing all
operations in any floor and at any height in connection with the supply and
installation of formwork for the purpose of shuttering in concreting work,
complete in strict accordance with this section of the specifications and the
applicable Drawings and subject to the terms and conditions of the
Contract.

APPLICABLE STANDARDS

The work shall conform to requirements of latest editions of following
standards, wherever applicable, unless otherwise specified.

American Concrete Institute

o ACI 301, Specifications for Structural Concrete for Buildings
. ACI 318, Building Code Requirements for Reinforced Concrete
o ACI 347, Recommended Practice for Concrete Formwork

American Plywood Association:

o APA, High Density Overlaid Concrete Form, Class 1
o APA, Structural 1, Exterior Quality, Class 1
o APA, Plastic Overlaid Plywood Forms

American National Standard Institute

o A199.1, Construction and Industrial Plywood.
SUBMITTALS
a. Product's Data: Submit manufacturer's specifications and installation

instructions for proprietary materials and items as required, including
form coatings, manufactured form systems, ties and accessories.

b. Detail Shop Drawings: Submit data on sequence of the concrete
placement, location of construction joints, camber details, bearing
values of the soils supporting false-work under wet and dry
conditions, the anticipated settlements as well as false-work release
sequence.

MATERIAL REQUIREMENTS
Concrete Formwork

Unless otherwise specified construct formwork of plywood, metal, metal
framed plywood faced or other panel type materials acceptable to
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23.4.2

2343

23.4.4

23.5

Engineer to provide continuous, straight, smooth surfaces. Provide formwork
in the largest practice sizes to minimize number of joints and to conform to
joint system indicated on Drawings. Provide form material with sufficient
thickness to withstand pressure of newly placed concrete without bow or
deflection. Provide wood forms of minimum thickness of 16 mm.

Forms of Unexposed Finish Concrete

Provide forms of plywood, lumber, metal or glass fibre reinforced plastic or
other acceptable material.

Form Ties

Provide factory fabricated, adjustable length, removable or snap off metal
form fties, designed to prevent form deflection and to prevent spalling
concrete surfaces upon removal. Use Plastic cone type, with threaded steel
rod. For water tanks or other water retaining structures use watertight form
ties as recommended by the manufacturer.

Unless otherwise indicated, provide ties so that portion remaining within
concrete after removal of exterior parts is at least 38 mm from the outer
concrete surface. Provide form ties which will not leave a hole larger than 25
mm diameter in the concrete surface.

Form ties fabricated on Project Site and wire fies are not acceptable.
Form Release

Non staining, non-reactive, rust preventive guaranteed not to affect bond of
subsequent surface applications to concrete.

DESIGN OF FORMWORK

Design, erect, support, brace and maintain formwork to safely support
vertical and lateral loads applied, until such loads can be supported by the
concrete structure. Carry vertical and lateral loads to ground by formwork
system and in-place construction that has afttained adequate strength for
the purpose. Design and construct formwork of concrete members and
structures to correct size, shape, alignment, elevation and position.

Design form and false-work to include assumed value of live load, dead load,
weight of moving equipment operated on formwork, concrete mix, height of
concrete drop, vibrator frequency, ambient ftemperature, foundation
pressures, stresses, lateral stability and other factors pertinent to safety of
structure during construction.

Design formwork to be readily removable without impact, shock or damage
to cast in place concrete surfaces and adjacent materials.

Provide formwork sufficiently tight to prevent leakage of cement paste during
concrete placement. Solidly butt joints and provide back-up material at joints
as required to prevent leakage and fins.
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23.6
23.6.1

23.6.2

23.7

23.8
23.8.1

Design forms according to ACI 318, Parts 1, 2, and 3 requirements as well as
ACI 347 requirements for loads, lateral pressure, and allowable stresses; in
addition to other design parameters.

DELIVERY AND STORAGE
Delivery

The delivery of formwork materials shall be done in such a manner that
damage can be prevented.

Storage

Formwork should be stored, after cleaning and preparing for re-use if used
before, in such a manner that access to all different materials is available.

Material which can be affected by weathering shall be stored in appropriate
building or under covers and shade.

QUALITY ASSURANCE

Design, construct, erect, support, brace, maintain and remove forms
according to ACI 318, Parts 1, 2, and 3 requirements as well as ACI 347
requirements for loads, lateral pressure and allowable stresses; in addition fo
other design parameters such as wind loads.

Construct formwork so that cast concrete surfaces will conform to the
requirements of ACI 301, Chapter 4, Paragraph 4.3 Tolerances.

Maximum allowable deflection of forming surfaces from concrete pressure
will be length/360 between supports.

Provide surveys as required to check the lines and levels of the completed
formwork for exposed concrete before concrete is placed. Make the
required corrections or adjustments to formwork to correct deviations which
exceed the specified tolerances.

Check formwork during concrete placement to ensure forms, shores, false-
work, fies and other features have not been unduly disturbed by concrete
placement methods or equipment. Report in writing to the Engineer
deviations from the allowable tolerances

EXECUTION

Inspection

Examine substrate and conditions under which concrete formwork is to be
performed. Correct any unsatisfactory conditions. Proceed with the work
after unsatisfactory conditions have been corrected in a manner
acceptable to the Engineer.
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23.8.2

Form Construction
a. General

Construct forms complying with ACI 347, to sizes, shapes, lines and dimensions
indicated and required to obtain accurate alignment, location, grades, level
and plumb work in the finished structures. Provide for openings, offsefts,
sinkages, keyways, recesses, mouldings, rustication, reglets, chamfers,
blocking, screed, bulkheads, anchorages, inserts, and other features
required. Use selected materials to obtain the required finishes.

Fabricate forms for easy removal without hammering or prying against
concrete surfaces. Provide crush plates or wrecking plates where stripping
may damage cast concrete surfaces. Provide top forms for inclined surfaces
where the slope is too steep to place concrete with bottom forms only. Kerf
wood inserts for forming keyways, reglets, recesses, and the like, to prevent
swelling and assure ease of removal.

Provide temporary openings where interior area of formwork is inaccessible
for cleanout, inspection before concrete placement and placement of
concrete. Securely brace temporary closures and set fightly to forms to
prevent loss of concrete mortar. Locate temporary openings in forms at
inconspicuous locations.

Form intersecting planes to provide true, clean out corners, with edge grain
of plywood not exposed as form for concrete.

b. False-work

Erect false-work and support, brace and maintain it to safely support vertical,
lateral and asymmetrical loads applied until such loads can be supported by
in-place concrete structures. Construct false-work so that adjustments can
be made for take up and settlement.

Provide wedges, jacks or camber strips to facilitate vertical adjustment.
Inspect false-work and formwork during and after concrete placement
operations to determine abnormal deflection or signs of failure and make
necessary adjustments to produce work of required dimensions.

Provide shores and struts with positive means of adjustment capable of taking
up formwork settlement during concrete placing operations, using wedges
or jacks or a combination thereof. Provide trussed supports when adequate
foundations for shores cannot be secured.

Support form facing materials by structural members spaced sufficiently close
to prevent deflection. Fit forms placed in successive units for continuous
surfaces to an accurate alignment, free from irregularities and within
allowable tolerances. Provide camber in formwork as required for
anticipated deflections due to weight and pressures of fresh concrete and
construction loads for long span members without infermediate supports.
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Provide temporary openings in wall forms and at other locations necessary
to permit inspection and clean out.

c. Forms for Exposed Concrete

Drill forms to suit ties used and to prevent leakage of concrete mortar around
tie holes. Do not splinter forms by driving fies through improperly prepared
holes.

Do not use metal cover plates for patching holes or defect in forms.

Provide sharp, clean corners at intersecting planes, without visible edges or
offsefs. Back joints with extra studs or girts to maintain true, square
infersections.

Use extra studs and bracing as required to prevent bowing of forms between
studs and to avoid bowed appearance in concrete. Do not use narrow strips
of form material which will produce bow.

Assemble forms in a way to be readily removed without damage to exposed
concrete surfaces.

Form mouldings shapes, recesses and projections with smooth finish materials
and install in forms with sealed joints to prevent displacement.

d. Corner Treatment

Form exposed corners to produce square, smooth, solid, unbroken lines,
except as otherwise indicated.

Provide chambers for surfaces where indicated on Drawings.

Unless otherwise indicated, form chamfers using wood strips 19 x 19 mm;
accurately formed and surfaced to produce uniformly straight lines and fight
edge joints. Extend terminal edges to required limit and miter chamfer strips
at changes in direction.

e. Provisions for other Trades

Provide openings in concrete formwork to accommodate work of other
trades. Determine size and location of openings, recesses and chases
required for such work. Accurately place and securely support built-in items
intfo forms.

f. Cleaning and Tightening

Thoroughly clean forms and adjacent surfaces to receive concrete. Remove
chips, wood, sawdust, dirt or other debris just before concrete placement.
Re-tighten forms immediately after concrete placement as required to
eliminate mortar leaks.
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23.8.3

23.84

23.8.5

Form Coatings

Coat form contact surfaces with form coating compound before placing the
reinforcement. Provide form coating compounds that will not bond with,
stain, nor adversely affect concrete surfaces and will not impair subsequent
treatment of concrete surfaces requiring bond or adhesion nor impede the
wetting of surfaces to be cured with water or curing compounds. Do not
allow excess form coating material to accumulate in the forms or to come
into contact with surfaces against which fresh concrete will be placed. Apply
in compliance with manufacturer's instructions.

Coat steel forms with a non-staining, rust preventive form oil or otherwise
protect against rusting. Rust stained steel formwork is not acceptable.

Installation of Embedded Iltems
a. General

Set and build into the work anchorage devices and other embedded items
required for other work that is aftached to, or supported by, cast in place
concrete. Use setting drawings, diagrams, instructions and directions
provided by the suppliers of these items to be attached thereto.

b. Edge Forms and Screed Strips for Slabs

Set edge forms or bulkheads and infermediate screed strips for slabs to obtain
required elevations and contours in the finished slab surface. Provide and
secure units to support types of screed required.

c. MetalInserts
Provide metal inserts for anchorage of materials or equipment to concrete

construction, as required for the work.

Provide adjustable wedge inserts of malleable cast iron, complete with bolts,
nuts and washers; 19 mm bolt size unless otherwise indicated.

Provide threaded inserts of malleable cast iron, furnish complete with full
depth bolts; 19 mm bolt size, unless otherwise indicated.

Provide box out sections in concrete work as required for installation of
equipment or other work.

Coordinate location of all required embedded weld plates and other items
for attachment of precast concrete to cast in place concrete.

Shores and Supports

Shore floor directly under slab being placed so that loads from construction
above will safely transfer directly to these shores. Space out shoring below
this level in such a manner that no member will be excessively loaded or will
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23.8.6

23.8.7

induce tensile stress in concrete members where no reinforcing steel is
provided. Extend shores beyond minimum if required to ensure the proper
distribution of loads and the safety of all concrete members.

Remove shores and reshore in a planned sequence to avoid damage to
partially cured concrete, and to assure that the structure supported is not
subjected to impact orloading eccentricities. Locate and provide adequate
reshoring to safely support the work.

Removal of Forms

Formwork not supporting concrete, such as sides of beams, columns, walls,
and similar parts of the work (vertical faces) may be removed not less than
24 hours after placing concrete provided that concrete is sufficiently hard
and will not be damaged by form removal operations, and provided that
curing and protection operations are maintained.

Formwork supporting weight of concrete, such as slabs and other structural
elements must remain in place for the time period shown in ACI 347 (assuming
design live load is less than dead load) and until concrete has attained
design minimum 28-day compressive strength determined by field-cured
specimens as defined below. Do not remove forms until the approval has
been obtained from the Engineer.

Form facing material may be removed not less than 4 days after placement,
provided shores and other vertical supports have been arranged to permit
removal of form facing material without loosening or disturbing shores and
supports and provided that concrete has achieved adequate compressive
strength to safely support the load.

Use necessary means and precautions to protect workmen, passer-by, the
installed work and material of other trades and complete safety of structure.

Cut nails as well as form ties off flush leaving surfaces smooth and clean.

Remove metal spreader ties on exposed concrete by removing or snapping
off inside the wall surfaces and pointing up and rubbing the resulting pockets
to match surrounding surfaces.

Flush holes resulting from spreader rods and sleeve nuts, using water, and
solidly pack throughout the wall thickness with cement grout applied under
pressure by means of grouting gun; grout shall be one part cement to 2-1/2
parts sand; apply grout immediately after removing forms.

Re Use of Forms

Clean and repair surfaces of forms to be reused in the work. Split, frayed,
delaminated or otherwise damage form facing material will not be
acceptable. Apply new form coating compound material to concrete
contact surfaces as specified for new formwork.
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23.9
23.9.1

23.9.2

When forms are extended for successive concrete placement thoroughly
clean surfaces, remove fins and laitance, and fighten forms to close all joints.
Align and secure joints to avoid offsets. Do not use patched forms for exposed
concrete surfaces

MEASUREMENT AND PAYMENT

Measurement

No separate measurement shall be made for the works involved within the
scope of this section of the specifications unless otherwise specifically stated
in the Bills of Quantities.

Payment

No separate payment, unless otherwise included in the Bills of Quantities, shall
be made. The cost thereof shall be deemed to have been included in
quoted unit rates of relevant items of the Bills of Quantities.
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SECTION-24 STRUCTURAL STEEL WORKS

241 SCOPE OF WORK

The work covered by this section, consists of supply of all material, labour,
plant, equipment and appliances including welding, bolts, nuts, washers,
anchor bolts, embedded parts etc., fabrication, erection and painting in
accordance with the specifications, as per Drawings and as directed by the
Engineer.

242 SUBMITTALS

a.

Product Data: Submit manufacturer's product information,
specifications and installation instructions for all structural steel
components and accessories.

Shop Drawings: Submit complete shop drawings, including details
and schedules for fabrication, assembly and erection of structural
steel members, procedures, and diagrams. Include details of cuts,
connections, camber, holes, and other pertinent data. Indicate
welds by standard AWS symbols and show size, length, and type of
each weld. Provide setting drawings showing all anchor bolt
locations on plan with column grids. Show projection of each bolt
above foundation concrete, length of threaded portion of each bolt
and orientation of shear lugs.

Design Analysis and Calculations: Provide design analysis and
calculations for structural steel members of which sizes are not
shown, and connections for beams, girders and other steel member
infersections.

Test Reports: Provide reports for tests conducted on shop- and field-
bolted and welded connections. Include data on type(s) of tests
conducted and test results.

243 MATERIAL REQUIREMENTS

Except otherwise stated in the Drawings, the material specifications shall
conform to the following:

a.

Structural steel shapes, plates and bars shall conform to the
requirements of ASTM A36.

Cold-Formed Steel Tubing: Comply with requirements of ASTM A500,
Grade B.

Hot-Formed Steel Tubing: Comply with requirements of ASTM A501.

Steel Pipe: Comply with requirements of ASTM A53, Type E or S, Grade
B; or ASTM A501.

Build-up Members Fabricated from Plate or Bar stock: Comply with
requirements of ASTM A529, A570 or A572; minimum 50,000 psi yield
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244

245
24.5.1

strength.

f. Members Fabricated by Cold Forming: Comply with requirements of
ASTM A607, Grade 50.
g. Galvanized Cold-Formed Members: Comply with requirements of

ASTM A446, Grade D, galvanized to ASTM A525, Class G90.
h. Steel forging shall conform to the requirements of ASTM A235.

i. Steel casting shall conform to the requirements of ASTM A27, Grade
65-35, medium-strength carbon steel.

J- Galvanized Steel Sheet: Comply with requirements of ASTM A446,
Grade C, galvanized to ASTM A525, Class G90.

k. Welding Electrodes for manual shielded metal arc welding shall
conform to AWS A 5.1 latest edition or the A 5.5 latest edition.
Equivalent locally manufactured electrodes may be used subject to
the approval of the Engineer.

Common Bolts, Anchor Bolts, Nuts and Washers Bolts and Nuts shall
conform to the requirements of ASTM A307.

m. High strength carbon steel bolts including nuts and washers shall
conform to the requirements of ASTM A325 latest editions and of AlSI
B18.2

n. Cut Washers shall be of structural grade steel and shall conform to

the dimension of the manufacturer’s regular standard for plain
washers for the size of bolts used.

o. Cast iron Shall conform to the requirements of latest edition of ASTM
A 48.

p. Structural Steel Primer Paint: SSPC - Paint 2, red lead-iron oxide, oil
alkyd.

TRANSPORTATION, HANDLING AND STORAGE

Stack materials out of mud and dirt and provide for proper drainage. Exercise
care to avoid abrasions and other damage to shop primer paint. Protect
from damage or soiling by adjacent construction operations. Keep steel
members off ground by using pallets, platforms, or other supports. Protect
material against corrosion and deterioration.

FABRICATION
Straightening of Material

Rolled material, before being worked upon must be straightened within
tolerances, by ASTM specifications Aé Straightening, necessarily shall be
done by mechanical means or by the application of a limited amount of
localized heat. The temperature of heated areas, as measured by approved
methods, shall not exceed 1100°F for A514 steel or 1200°F for other steels.
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24.5.2

2453

2454

2455

Cutting

As far as possible cutting must be done by shearing. Oxygen cutting shall be
done where shear cutting is not possible and shall preferably be done by
Machine. All edges shall be free from gauges, notches or burs. If necessary,
the same shall be removed by grinding.

Holes Punching Drilling

Holes shall be punched where thickness of the material is not greater than
the diameter of bolt +3 mm. Where the thickness of the material is greater the
holes shall either be drilled or sub-punched and reamed to size. The die for alll
sub-punched holes and the drill to all sub-drilled holes shall be at least 1.58
mm smaller than the nominal diameter of the rivet or bolt. Holes for A514 steel
plates over 13 mm thick shall be drilled.

Welding
a. General

The execution and inspection of welding will be done in accordance with
the provisions of the American welding society code for welding in Building
construction, D1.0. No welding for piping/electrical supports shall be made
transversely to any tension flanges of trusses, beams or columns.

b. Automatic submerged Arc Welding

For all built-up members, i.e., sections fabricated from plates and flat bars or
compound rolled sections, plate and box girders, where long continuous,
welding is to be done, should be executed by Automatic submerged Arc
Welding process in accordance with relevant AWS specifications.

Maximum and minimum size and lengths of fillet welds shall be in accordance
with AISC specifications.

Surface to be welded shall be free from loose scale, slag, rust, grease, paint
or any other foreign matter except mill scale which withstands vigorous wire
brushing.

Tolerances

A variation of | mm is permissible in the overall length of members with both
ends finished for Contact bearing. The bearing surfaces prepared to a
common plane by mining.

Members without end finished for contact bearing which are to be framed
to other steel parts of the structure shall have a variation from detailed length
not greater than 3 mm.
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24.6
24.6.1

24.6.2

247

SURFACE PREPARATION & PAINTING

Surface Preparation

All structural steel material i.e., rolled steel sections, plates, pipes, flat bars,
chequered plates shall be cleaned free from loose scale, rust, burrs slag, etc.
by means of sand blasting.

Painting

a.

Immediately after surface preparation all material shall be given one
prime coat of rust preventive paint.

After fabrication one shop coat of prime paint and then one coat of
enamel paint shall be applied.

One final coat of enamel paint shall be applied after erection of all
components.

The type of primer and enamel paints to be applied shall be as
specified on the Drawings.

All other requirements for the specified paint system shall be in
accordance with the paint manufacturer’'s specification
recommendations.

The Contractor shall use the best quality of the type of paint
specified and shall get the same approved by the Engineer.

Steel work/Surfaces not to be painted

Steel work to be encased/embedded in concrete or surface in
coated with contact with concrete or grout shall not be painted, but
shall be given a cement wash after sand blasting.

Machined finished surfaces shall not be painted but shall be coated
with rust preventive compound, (approved by the Engineer)
immediately after finishing. Such surfaces shall also be protected
with  wooden pads or other suitable means for transportation.
Unassembled pins, keys, and bolt thread shall be greased and
wrapped with moisture resistant paper.

INSPECTION AND TESTS

Manufacturer's Work Test Certificate for all material used shall be furnished
by the contractor for Engineer’s scrutiny and approval.

Rolling tolerance of all shapes and profile according to AISC shall be in
accordance with the provisions of the American Society for Testing and
Materials Designation A.6. These shall be checked by the Contractor before
being worked upon and shall be rejected if found not within limits.

The Contractor shall arrange for analysis and test of all material rolled locally
at a testing laboratory selected by the Engineer.
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248

24.8.1

248.2

a. Inspection of Welding

The inspection of welding shall be performed in accordance with the
American Welding Society specifications, as directed by the Engineer.

b. Rejection

Materials or workmanship not in reasonable conformance with the provisions
of these specifications shall be rejected at any time during the progress of
the work or the completion and erection at site.

MEASUREMENT AND PAYMENT

Measurement

Measurement for miscellaneous items shall be made as per the units included
in the Bill of Quantities.

Payment

Payment shall be made for the number of units of items as provided the Bill
of Quantities, measured as above, and at the Confract unit price to furnish,
construct and shaping the item and shall constitute full compensation for alll
work related to that item.
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SECTION-25 BRICK MASONRY

251 SCOPE OF WORK

The work under this section of the specifications consists of furnishing all plant,
labour, equipment, appliances, scaffoldings and materials and performing
all operations in connection with furnishing and installing brick masonry in
position including Portland cement and sand for mortar & masonry, complete
in strict accordance with this section of the specifications and applicable
Drawings and subject to the terms and conditions of the Confract.

252 APPLICABLE STANDARDS

The work shall conform to requirements of latest editions of following
standards, wherever applicable, unless otherwise specified:

o ACI 530, Building code requirements for masonry structures

o ACI 530.1, Specifications for masonry structures

o PS 208, Classification, strength and properties of bricks

) ASTM Cé7, Standard method for sampling and testing brick and structural

clay tile

o ASTM C144, Standard specifications of aggregates for masonry
mortar

o ASTM C150, Specifications for Portfland cement

253 SUBMITTALS

The Contractor shall submit the following to the Engineer for approval before
commencement of work:
. Methodology and sequence of work

o Specimen samples of bricks, aggregates for mortar or grout and
Portland cement.

o Results of all tests performed upon the materials and masonry units
obtained from the site of work as per directions of the Engineer.
254 MATERIAL REQUIREMENTS
2541 Cement

Portland cement for mortar shall conform to the applicable requirements
specified in the SECTION-20, PLAIN & REINFORCED CONCRETE.

25.4.2 Sand

Sand for mortar used in brickwork shall be furnished by the Contractor, and
shall meet the requirements set forth in ASTM C144. The Fineness Modules of
the sand shall range between 1.9 & 2.8 and the grading shall be within the
limits
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2543

2544

2545

Sand shall be stored at the site in such a manner that it is not mixed with
foreign matter. Methods employed by the Contractor for unloading, loading,
handling and storage shall be subject to the approval of the Engineer.
Sufficient quantity shall be maintained at the Site at all times to assure
continuous work

Water

Water used in the manufacture of bricks and in the preparation of mortar
shall be free from objectionable quantities of silt, organic matter, alkali, salts
and other impurities, and shall conform to the applicable requirements as
specified in the SECTION-20, PLAIN & REINFORCED CONCRETE.

Mortar

Mortar for all brickwork shall, except as otherwise specified in Drawings or
directed by the Engineer, shall consist of one part Portland Cement to four
parts of sand by volume for 4-1/2-inch thick walls, one part of cement to six
parts of sand for 9-inch and over thick walls for building works and one part
of cement to 5 parts of sand for other works. Where directed by the Engineer
for increased workability, hydrated lime putty, approved by the Engineer,
shall be added to the mortar but shall not exceed 25 percent, by volume of
the dry cement.

Methods and equipment used for mixing mortar be such as will accurately
determine and control the amount of each separate ingredient entering into
the mortar and shall be subject to the approval of the Engineer. Mortar shalll
be mixed only in sufficient quantities for immediate use and all mortar not
used within 30 minutes after addition of water to the mix shall be rejected.
Re-tempering of mortar shall not be allowed. The mixers shall be thoroughly
cleaned and washed at the end of each day’s work.

Bricks

All bricks, except otherwise specified, shall be of first-class quality made from
good brick earth, free from saline deposit and shall be hand moulded. They
shall be thoroughly burnt without being vitrified, shall be regular, uniform in
shape and size with sharp and square edges, parallel faces and of deep red
or copper colour. First class bricks shall be homogeneous in texture and shall
emit a clear ringing sound when struck, and shall be free from flaws, cracks,
chips, stones and modules of lime. First class brick in an oven dried condition
shall not absorb more than 1/5 of its weight of water when immersed one
hour in water at 21 to 27 degrees centigrade and shall show no signs of
efflorescence on subsequent drying. The average compressive strength of
five representative first class bricks shall be not less than 2000 psi and noft less
than 1500 psi for any individual brick.

All bricks shall be manufactured by the Trench Kiln Method or other standard
methods approved by the Engineer. The earth used in manufacturing bricks
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shall be carefully selected and shall be free from objectionable quantities of
lime, gravel coarse sand, roots, or other organic matter. Salts shall not exceed
0.3 percent and calcium carbonate shall not exceed 2.0 percent.

The moulds used in the manufacture of bricks shall be thoroughly sanded
before each use and shall be sufficiently larger than the size of the bricks
being manufactured to allow for shrinkage in drying and burning. Over-size,
iregular and worn moulds shall be destroyed. Each finished brick for brick
masonry shall be 9 inch by 4-1/2 inch by 3 inch in size and shall weigh
between 3.2 to 4.2 kilograms. All bricks shall have a “frog” 1/4-inch-deep on
one face.

Bricks of approved samples shall only be used in the works. If at any fime
during the progress of the work, use of sub-standard material is found by the
Engineer, such work shall be rejected and the Contractor shall replace the
rejected work at his cost

PLACING

The methods and equipment used for fransporting the brick and mortar shall
be such as will not damage the brick not delay the use of mixed mortar Brick
shall not be placed during rains sufficiently heavy or prolonged to wash the
mortar from the brick. Mortar already spread which becomes diluted by rain
shall be removed and replaced before continuing with the work. All brick to
be used in brick masonry shall be moistened with water for three to four hours
before they are used by a method which will ensure that each brick is
thoroughly and uniformly wetted. All bricks shall be free from water adhering
to their surface when they are placed in the brick masonry.

Bricks shall be laid “frog” upward with mortar joints and in English and Flemish
bond as shown on the Drawings or as directed by the Engineer. Both bed and
vertical joints shall be 1/4 inch in thickness completely filled with cement
mortar as specified herein, and each brick shall be bedded by firmly tapping
with the handle of the frowel. All horizontal joints shall be parallel and all
vertical joints in alternate courses shall be directly over one another. Excess
mortar at the outer edges shall be removed and joints drawn straight with the
edge of a trowel and a straight edge. All anchors and similar work required
to be embedded in the brick masonry shall be installed as the work
progresses. At the completion of the work all holes or defective mortar joints
shall be cut out and repointed.

Where shown on the drawing the exterior faces of the walls shall be finished
by striking the joints as the work proceeds. The joints shall be struck by raking
the green mortar after the brick work has been laid and finishing the joint with
a pointing tool. Horizontal joints shall be struck to form a weathered joint and
vertical joint shall be struck with a V notch. Care shall be taken that the striking
tools do not develop a cutting edge as the object of striking the joint is to
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25.7

258

25.9

compress the mortar into the joints.

The exposed faces of all brick masonry shall be thoroughly cleaned and left
bear with struck joints as specified above.

CURING

All brick masonry shall be water cured and shall be kept wet for at least seven
days by an approved method which will keep all surfaces to be cured
confinuously wet. Method to be utilised by the Contractor for curing of brick
masonry shall be subject to the approval of the Engineer. Water used for
curing shall meet the requirements of the Specifications for water used in the
manufacture of bricks.

REPAIR

If, after the completion of any brick masonry work, the brick is not in alignment
or level, or does not conform to the lines and levels shown on the Drawings,
or shows a defective surface, it shall be moved and replaced by the
Contractor at his expense unless the Engineer grants permission, in writing, to
patch or replace the defective area.

At the completion of the work, all holes and defective mortar joints shall be
cut and repointed. Exposed masonry shall be protected against staining or
other damages and excess mortar shall be cleared off the surfaces as the
work progresses. All exposed masonry shall be clean, smooth, plumb and
shall be of acceptable finish. In the event ordinary cleaning is not adequate,
special methods such as sand blasting or otherwise as approved by the
Engineer, shall be used to clean the surfaces

SCAFFOLDING

Contractor shall provide safe scaffolding of adequate strength for use of
workmen at all levels and heights at his own expense. Scaffolding which is
unsafe in the opinion of the Engineer shall not be used until it has been
strengthened and made safe for use of workmen. Cost of scaffolding etc.,
shall be included by the Confractor in the unit rate for masonry items.

Damage to masonry from scaffolding or from any other cause shall be
repaired by the Contractor at his own cost.

TOLERANCES

The nominal/standard dimensions of brick are 9-inch (length) x 4-1/2-inch
(width) x 3-inch (thickness). No dimension of brick (width, height and length)
shall differ from the specified standard dimension by more than 1/8 inch.

Moreover, all brick work shall be erected plumb and true to line and level
having maximum variation in plumb in height up to 1/16 inch for 3-feet height
and limited to 1 inch for the entire height.
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25.10 MEASUREMENT AND PAYMENT
25.10.1 Measurement

The measurement for brick work shall be made in cubic feet or cubic metre
(whichever is included in Bill of Quantities) of brick work provided within the
limits as shown on the Drawings or as directed by the Engineer.

25.10.2 Payment

Payment for brickwork shall be made at the contract unit price per cubic feet
or cubic metre (whichever is included in Bill of Quantities). Payment shall
constitute full compensation for furnishing all materials, equipment and
labour including all incidentals necessary to complete the work.
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SECTION-26 DAMP PROOF COURSE

26.1

26.2

263
26.3.1

26.3.2

26.4

26.5

SCOPE OF WORK

The work under this section of the specifications consists of furnishing all plant,
labour, equipment and materials and performing all operations in
connection with furnishing damp proof course (DPC) in position complete in
strict accordance with this section of the specifications, applicable Drawings
and as specified in the Bill of Quantities.

MATERIAL REQUIREMENTS

All materials i.e., cement, sand, aggregate, water polythene sheet and
bitumen shall conform to the specifications given in respective sections.

HORIZONTAL DPC
In Walls

Unless specified in the Drawings, the horizontal DPC. shall consist of 2-inch
thick, Class-C cement concrete mixed with 2.5 kg of pudlo per bag of
cement or other approved quality water proofing compound as per
manufacturer's specifications two floats of hot bitumen 10/20 penetration
grade and intervening layer of polythene sheet.

Under Floors

Same as in walls except bitumen layers to be laid on 1/2" - 3/4" blinding
screed (1:6) to even out surface of Class-E hard core.

VERTICAL DPC

Unless specified in the Drawings, the vertical DPC shall consists of 2" thick
cement sand plaster in 1:3, mixed with 2.5 kg of pudlo per bag of cement or
other approved quality water proofing compound as per manufacturer's
specifications and shall be applied at required levels as per Drawings and
instructions by the Engineer, including two float of hot bitumen 10/20
penetration grade.

CONSTRUCTION REQUIREMENTS

The Contractor shall lay the DPC only when the level, quality of masonry work,
etc. is approved.

The concrete work of DPC shall conform to the applicable requirements
specified in SECTION-20, PLAIN & REINFORCED CONCRETE.

Horizontal DPC shall extend to the full width of the walli.e., up to the external
faces. No portion of doors opening, etc. shall be left while laying DPC. The
period of curing of concrete shall be not less than 72 hours. Every care should
be taken that concrete is not left dry during this period. The work of laying
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26.6
26.6.1

26.6.2

DPC shall be carried out as follows unless otherwise described in Bill of
Quantities:

o Placing 2-inch thick layer of Class-C cement concrete.

o Laying 2 coats of hot bitumen 10/20 penetration grade @ 20 lbs. per
sq.ft. (each coat) over entire width and lengths of concrete after the
concrete has been properly cured for at least 72 hours, and sand
blinding where specified.

o Laying of polythene sheet 500 gauge over entire width and length
of concrete after the concrete has been freated with 2 coats of hot
bitumen.

The application of bitumen coating in case of vertical DPC shall be same as
mentioned above.

MEASUREMENT AND PAYMENT
Measurement

Measurement shall be made in square feet or square metre (whichever is
included in Bill of Quantities) of superficial area or surface damp proofed as
per this section of specification and accepted by the Engineer.

Payment

Payment will be made for the number of square feet or square metre
(whichever is included in Bill of Quantities) of superficial area damp proofed
at the contract unit price and will include full compensation for furnishing and
placing all materials and for all labour, equipment, tools and incidentals
necessary fo complete the work prescribed in the Bill of Quantities.
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SECTION-27 CEMENT PLASTER

271

27.2

27.2.1

27.2.2

27.23

27.2.4

SCOPE OF WORK

The work under this section of the specifications consists of furnishing all plant,
labour, equipment, appliances, and materials and in performing all
operations in connection with providing and installation of cement plaster,
and specified external rendering complete in strict accordance with this
section of the specifications and the applicable Drawings and subject to the
terms and conditions of the Contract.

APPLICABLE STANDARDS

The work shall conform to requirements of latest editions of following
standards, wherever applicable, unless otherwise specified.

Pakistan Standard
° PS 232, Ordinary Portland Cement

ISO (International Organization for Standardization)

o R 597 Definitions and terminology of cement.

o R 679 Method of testing strength of cements, compressive and
flexural strength of plastic mortar (Rilem - (embureau method).

o P 680 Chemical analysis of cement & main constfituents of
Portland Cement.

o R 681 Chemical analysis of cements-mixer Constfituents of
Portland cement.

o R 682 Chemical analysis of cements - determination of sulphur
as sulphide.

ASTM (American Society for Testing and Material)

° ASTM C144, Aggregate for Masonry mortar
o ASTM Cé31, Bonding Compounds for interior plastering
BSI (British Standards Institution)
. BS 812, Methods for sampling and testing of mineral aggregates,
sands and fillers.

o BS 1199, Sands for external renderings Internal plastering with lime
and Portland cement and floor screeds.

o BS 1369, Metal lathing (steel) for plastering.
o BS 5262, External rendered finishes.
o BS 5492, Internal plastering.
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27.4

27.5

SUBMITTALS

Sample of materials shall be submitted to the Engineer for his approval prior
to use in the works.

MATERIAL REQUIREMENTS

Portland cement for mortar shall conform to the applicable requirements
specified in the SECTION-20, PLAIN & REINFORCED CONCRETE.

Sand for plaster shall comply with the requirements of BS 1199, BS 1200 or the
Pakistan Standard “Sand for Plaster” as directed by the Engineer.

Warter for plaster shall conform to the applicable requirements specified in
the SECTION-20, PLAIN & REINFORCED CONCRETE.

All materials and workmanship for plaster not explained in these
specifications, shall comply with the requirements of relevant BS CP 211 and
CP 221 or as directed by the Engineer.

PROPORTIONING AND MIXING

Except as may be otherwise shown on surfaces specified, all plaster work,
both internal and external shall be Ordinary Portland Cement plaster of the
required thickness and cement/sand ratio as shown on the Drawings.

Measurement of materials by volume shall be by containers of known
capacity to maintain consistent proportions. No lumpy or caked material
shall be used. Mixing equipment boxes and tools shall be clean. Materials
shall be proportioned as specified on the Drawings or as directed by the
Engineer. Mixing shall be continuous until all ingredients are evenly distributed
and thoroughly mixed.

Only limited water shall be added for proper workability and such quantity of
mortar shall be prepared which can be consumed in thirty minutes after
preparation. Preparation of mortar in bulk quantity for use during the entire
day or for any other time more than that stipulated above is expressly
prohibited. Re-tempering shall not be permitted and all mortar which has
begun to stiffen shall be discarded.

Plaster ingredients shall be thoroughly mixed either by hand on a clean
cement concrete platform or by a mechanical mixer, as directed by the
Engineer.

Additives for controlling the setting and working characteristics of plaster or
for imparting anticorrosion, fungicidal or water proofing properties, shall be
added to the plaster strictly in accordance with the particular manufacturer's
written instructions. Good quality hair or manila fiber in reasonably well
distributed proportion may be to the plaster to assist application and reduce
droppings. No additives shall be used except as specified in the Contract
Documents
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27.6

27.7

PREPARATION OF SURFACE TO BE PLASTERED

Plastering shall not commence until all electric conduits, drainage and
sanitary pipes, inlets to tanks, brackets, clamps, doors and window frames
and all sorts of inserts and embedded items are fixed in position. It shall be
the responsibility of the Contractor fo make sure that all such work is carried
out by other contractors before starting of plaster work. Chiseling and
repairing of cement plaster shall not be permitted without the approval of
the Engineer.

Concrete surface to be plastered shall be cleaned to remove all grease, form
oil and other surface impurities which will otherwise adversely affect the
adhesion of plaster to the surface concerned. The surface of all concrete
ceilings, beams and columns shall be lightly hacked by approved means to
give the required key for plastering.

All masonry surface to be plastered shall be cleaned to remove all matter
which will otherwise adversely affect the adhesion of plaster to the surface
concerned. The surface shall be washed with clean water and kept damp
for 24 hours before further treatment, the surface thus prepared shall be
freated uniformly with cement and sand slurry. The slurry to be used shall be
one-part cement to one-part sand by volume with water added to make a
stiff. Spatter dash of slurry shall be applied on surface to receive plaster and
be left to cure for three days.

APPLICATION OF PLASTER

The plaster of a thickness less than the specified thickness shall be rejected. If
the plaster is fo be more than Y.-inch thick, it shall be done in two coats. The
surface of first coat shall be made rough before the second coat is applied.
Plaster shall not have wavy surface and shall be perfectly in plumb. The edges
and corners shall represent a straight line. The plaster shall be kept wet
contfinuously for at least ten days. No extra payment shall be allowed for
jambs, junctions, corners, edges, round surfaces or plaster required due to
any unevenness in the work done by the Contractor. The plaster work is to
cover all conduits, pipes etc. fixed in the walls and ceiling. Wherever
specified, metal lath shall be nailed firmly before plastering is commenced.
The plaster surface shall be tested frequently with a 10-feet straight edge and
plumb bob.

Plaster containing cracks, blisters, pits, discolouration or any defects shall not
be acceptable. Any plaster giving hollow sound or loose plaster shall be
removed and replaced with plaster in conformity with these specifications
and as additionally directed by the Engineer. Confractor shall cut out and
patch all defective work at his own cost. All damaged plaster shall be
patched as directed by the Engineer. Patching plaster shall match
appearance of and shall be finished level with adjoining plaster.
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27.9

27.10

METAL LATH

Before plastering, wherever brick masonry meets with reinforced concrete
members, 6-inch wide continuous strip of expanded metal lath shall be nailed
to the masonry and the reinforced concrete member covering the point
completely to prevent cracking of the joint

Metal lathing shall be fabricated from sheet steel, and shall be of uniform
quality and tree from flaws broken strands, cracks and corrosive pitting, shall
he rectangular and frue to shape and shall comply with BS-1369.

Alllathing shall be galvanized. Where plastering material depends entirely on
the lathing for its key, these shall be not less than two complete mesh
openings per 1.12-inch in one direction and the width of the aperture shall
not be less than 0.2-inch.

Sheet shall be not less than 1.60 kg/m? when fabricated, using 0.7mm thick
steel sheet. Where used on smooth surfaces to form a key, it shall be not less
than 1.20 kg/m? when fabricated, using 0.5mm thick steel sheet. Typing wire
shall be 1.2mm diameter galvanized annealed iron wire.

BEADS & PROFILES

Angle beads, corner beads, stop beads, architrave beads, depth gauge
beads, edging profiles, plaster dividing profiles, interior angle profiles, plaster
borders and the like shall all be manufactured from sheet steel and
galvanized after fabrication, all beads & profiles shall be perforated at edges
to ensure good adhesion of the plaster work. Thickness and dimensions shalll
suit particular locations and plaster work thickness.

Nails for fixing lathing shall be galvanized and have either clout heads or small
flat heads to suit particular locations.

All angle beads, stop beads, architrave beads, depth gauge beads, and the
like are to be fixed in accordance with the manufacturer's instructions.

CLEANING AND PROTECTION

Rubbish and debiris shall be removed as necessary to make way for work of
other frades and as directed by the Engineer. As each room or space is
completed all rubbish, debris, scaffolding and tools should be removed to
leave the room clean.

Prior to plastering, all doors/windows, finished metals etc. should be covered
by sheet of plastic or tarpaulin to protect them from damage.

Protect finished, plaster from injury by any source. Contractor shall also
protect walls, floors and work of other trades from plaster materials.
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27.12

27.13
27.13.1

TOLERANCES

Surfaces of plaster work shall be finished with a true plane to correct line and
level unless otherwise specified and with walls reveals plumb and square.

Maximum permitted tolerances shall not exceed 1/8-inch in é6-feet variation
from plumb or level in any exposed line or surface and 1/16-inch variation
between planes of abutting edges or ends.

POINTING WORK

Joints of masonry work to be pointed shall be properly raked to 1/2-inch
depth, cleaned and wetted.

For struck pointing the mortar shall be filled in the joints flush with masonry with
a pointing trowel and then pressed with proper pointing tools to form
weathered and struck horizontal and friangular or V-notched vertical joints.

For flush pointing after pressing mortar in the joints these shall be tilled up with
mortar and finished level with edges.

After pointing the face of the work shall be cleared of all surplus mortar. No
washing shall be done fill the pointing has set. All defects shall he freated at
Contractor's expense. All work shall be kept wet for 10 days and protected
from extreme temperatures and weather.

MEASUREMENT AND PAYMENT
Measurement

Except otherwise specified herein or elsewhere in the Contract Documents,
no measurement and payment will be made for the under mentioned
specified works related to the relevant items of the Bill of Quantities. The cost
thereof shall be deemed to have been included in the quoted unit rate of
the respective items of the Bill of Quantities.

o Metal lath over reinforced concrete and masonry joint.

o Joints, junctions, corners, drip course, edges and rounding.

) More than one layer due to any unevenness in the finished works.

) Cutting & patching of all defective works.

o Surface preparation, cleaning and protection as specified.

. Water proofing agent for water proof plaster.

. Angles beads, corner beads, stop beads, architrave beads, depth

gauge edging profiles, plaster dividing profiles, interior angle profiles
and plaster borders used in. plaster works as shown on Drawings.

Measurement shall be made of cement plastering for the actual area in
square feet or square metre (whichever is included in Bill of Quantities) in
accordance with this section of specification or as directed by the Engineer.
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27.13.2 Payment

Payment shall be made for the number of square feet or square metre
(whichever is included in Bill of Quantities) of surface area cement plastered
at the contract unit price and shall constitute full compensation for furnishing
all materials, equipment and labour including all incidentals necessary to
complete the work in strict accordance with this section of specification.
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SECTION-28 POLYVINYLECHLORIDE WATERSTOP

28.1

28.2

28.3

SCOPE OF WORK

The work comprises of providing all labour, tools, equipment, to install, place
and fabricate in position and locations rubber water stops together with all
jointing and sealing materials as per recommendations, specifications of the
Manufacturer and instructions. All embodiment in concrete, lapping, turning,
sealing shall ensure absolute water tightness subjected to any pressures. The
workmanship and operation shall be perfect and guarantee leak proof at
places wherever used in the sfructure.

MATERIAL REQUIREMENTS

Polyvinyl chloride water-stop shall be extruded from an elastomeric plastic
compound, the basic resin of which shall be polyvinyl chloride (PVC). The
compound shall contain such additional resins, plasticizers, stabilizers or other
materials needed to ensure that when the material is compounded and
exfruded to the shapes and dimensions shown, it will have physical
characteristics as included in Table 28.1.

Table 28.1, Material Requirements for PVC Water Stopper

“SrNo. | Parameler | Test Mefhod

1 Tensile Strength ASTM C 638 Min. 1750 psi

2 Ultimate Elongation ASTM C 638 Min. 350%

3 Low Temperature ASTM D 746 No Failure @ -370C
Brittleness

4 Stiffness in Flexure ASTM D 747 Min. 400 psi

5 Specific Gravity ASTM D 792 Max. 1.37

6 Hardness, Shore A ASTM D 2240 70-80

CONSTRUCTION REQUIREMENTS

Splices in the continuity or at the intersections of runs of PVC waters-stops shall
be performed by heat sealing the adjacent surfaces in accordance with the
manufacturer's recommendations or as directed. A thermostafically
conftrolled electric source of heat shall be used to make all splices. The
correct temperature at which splices should be made will differ with the
material used but should be sufficient fo melt but not char the plastic. After
splicing, a remoulding iron with ribs and corrugations to match the pattern of
the water-stop shall be used to reform the ribs at the splice. The continuity of
the characteristic components of the cross-section of the water-stop design
(ribs, tabular centre axis, protrusions, and the like) shall be maintained across
the splice.

The expansion joints wherever indicated on Drawings shall have centre bulb
rubber water stops or its equivalent as indicated on Drawings to be cast
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28.4.1

28.4.2

integrally with the in-situ-concrete of retaining walls, beams, columns, slabs or
at any locations marked on the Drawings incorporating junction places or as
straight lengths with separate intersection pieces to be jointed at Site as per
Manufacturer's recommendations and Specifications. The water stops shall
be installed so as to hold them securely in their correct position during the
placement of concrete. The concrete shall be fully and properly compacted
around the water stops to ensure that no voids or porous areas remain. Where
reinforcement is present adequate clearance shall be left between water
stops and the reinforcement to permit proper compaction of concrete. No
holes shall be made through any water stops. Hot or cold vulcanizing for
jointing places of water-stops at site shall be done with the prior Approval in
accordance with the Manufacturer's recommendations and specifications.

MEASUREMENT AND PAYMENT
Measurement

Polyvinylchloride water stop of the size and gauge as shown on the Drawings
will be measured for the number of linear feet or linear metre (whichever is
included in Bill of Quantities) acceptably placed in the work. In computing
the quantities, no allowance will be made for laps.

Payment

Payment will be made in accordance with the unit prices in the Bill of
Quantities for the item as measured above in accordance with the
specifications and shall constitute full compensation for furnishing all
materials, shuttering, equipment and labour and for performing all operation
necessary to complete the work.
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SECTION-29 ALUMINIUM WORKS

29.1

29.2

29.2.1

29.2.2

293

SCOPE OF WORK

The work under this section of specification includes furnishing all labour,
equipment, appliances and materials and performing all operations in
carrying out the work of anodized aluminium doors, windows (other than
curtain wall type doors and windows) ventilators, louver and fly screen. All
related items such as sealants, rubber gasket for glazing, netting, rollers,
latches, fastenings, glazing, anchor bolts and all items supplied by other
frades and customarily built in and/or installed in strict accordance with this
section of the specifications and the applicable Drawings and subject to the
terms and conditions of the Contract.

APPLICABLE STANDARDS

The work shall conform to requirements of latest editions of following
standards, wherever applicable, unless otherwise specified.

ISO (International Organization for Standardization)

. ISO 1804, Doors Terminology

o ISO 6442, Door leaves, Measurement of defects of general flatness.

. ISO 6443, Door leaves, Measurement of dimensions and defects of
squareness.

o ISO 6444, Door Leaves, Test of behaviour under humidity variations
(successive uniform climates)

o ISO 6612, Windows & Doors, Wind resistance tests.

o ISO 6613, Windows & Doors, Air permeability test.

BSI (British Standard Institution)

o BS 1227, Hinges
o BS 4873, Aluminium alloy windows.

GENERAL

Aluminium doors and windows shall be of profile, pattern and design shown
on Drawings and manufactured by reputable manufacturer approved by
the Engineer. The contractor shall provide manufacture literature completely
describing the product, instructions for installation and maintenance.

All the sections used for doors, windows, ventilators & fly screens shall be of
best quality aluminium products such as equal and unequal angles,
channels, tubes, corrugated strips, mouldings etc., in accordance with
International standards conforming to ASTM B 308 & B 221.
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All doors, windows & ventilators shall be of type and size indicated on
Drawings and shall conform to the requirements shown and specified herein.

Contractor shall arrange tests and analysis if directed by the Engineer of
scaled models of each window type at the maker’'s works or any laboratory
specified by the Engineer for the material supplied by him to be tested in the
presence of the Engineer’s Inspector, to whom test certificates, proof sheets,
etc. shall be furnished. The models shall be submitted to the Engineer for
approval prior to testing. Nevertheless, neither the fact that the materials
have been tested in the presence of the inspector nor that the Engineer may
have been furnished with test certificates in lieu of sending an inspector to
the works shall affect the liberty of the Engineer to reject, after delivery of
materials found not in accordance with these specifications.

The contractor shall submit shop drawings which shall show full construction
details, quantities. and locations, fastenings and attachment to adjacent
construction and materials. Shop drawings shall be submitted at the proper
time to allow for checking, revisions, agreement and permit manufacturer’s
product delivery and start of site work to suit the building programme. The
Contractor shall submit representative samples of finished windows,
anchoring mechanism, embedded parts, fastenings, glass panes,
accessories and other materials for the Engineering approval.

After approval of shop drawings and tests etc., the contfractor shall submit at
his own cost one mock-up sample of each type of aluminium works complete
with glazing, all components assembly method and required fittings and
accessories prior to be actual fabrication of the bulk. The samples shall be
returned to the contractor for incorporation in the works after installation of
at least 80% of the works.

Fabricate and assemble all work in the shop of the approved manufacturer
to reduce field fabrication to a minimum unless otherwise directed by the
Engineer.

The glass shall conform to specification laid down under section ‘Glazing’
and shall be free from all blemishes, bubbles, distortions and other flaws of
any kind and shall be properly cut to size as shown on Drawings, so as to fit
the grooves in door and window members. All the glass shall be best quality
of approved manufacture.

The structural shape of the Aluminium members shall be of uniform quality,
colour and temper, clean, round, commercially straight and free from
injurious defects.

All doors, windows and ventilators shall be fabricated as a complete unit, fully
airtight and watertight, including rubber gasket for glazing, rollers, latch,
anodized in specified colour, inclusive of glass sheet, necessary holes for
fixing, door locks, door closures and window locking requirements, all as
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29.6

approved by the Engineer.

Contractor shall, on request, get certificate signed by the manufacturer
stating that each lot has been sampled, tested and inspected and has met
the requirements in accordance with these specifications, and the same shall
be furnished to the Engineer.

MATERIAL REQUIREMENTS

The frames/shutters of anodized aluminium doors, windows, ventilator and
louvers shall be formed from rolled, strip or extruded aluminium and be as per
Drawings. Fastenings bolts and screws shall be made from hardened
aluminium.

Fasteners shall be stainless steel of a type selected to prevent galvanic action
with the components fastened.

Gaskets shall be vinyl glazing channel gasket to commercial standard CS-
230-60.

Hardware shall be manufacturer’s standard hardware flush to match door
and windows finish Joint sealant shall be approved elastomer.

The finish shall be in approved colour in accordance with the standards of
Aluminium Association.

Minimum coating should not be less than 23-25 micron.

WORKMANSHIP

The Contractor shall be responsible for the protection and installation of all
items furnished. All items shall be installed plumb and square and shall be
solidly anchored in a good workman like manner in accordance with the
manufacturer’s instruction and as specified herein. The Contractor shall be
responsible for the protection of installed items from damage by other frades.
All items shall be left in operating, neat and clean condition, free from dirt,
finger marks, etc. The Contractor shall be responsible for final cleaning before
the final acceptance.

The glass panes shall firmly be secured in the rebates with the rubber gasket.
Ensure that the beads and grooves are clean, dry and unobstructed at the
time of glazing. The complete unit shall be airtight and watertight on
completion. No doors windows venfilator louvers shall be considered
complete until and unless the finger prints and other stains and marks have
been removed from the surface of glass and aluminium.

PRODUCT DELIVERY AND STORAGE

Deliver doors, windows, ventilator and louvers in a manner preventing
damage to units. Store materials off the ground under cover in a manner
preventing deterioration or damage.
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29.9

29.10

29.11
29.11.1

All embedded parts and anchor bolts shall be delivered to the site carefully
and keeping the fabricated shape and configuration. All these parts shall be
suitably marked for identification.

ERECTION

Rawl plugs and anchoring bolts shall he embedded into the concrete or
block masonry for holding the doors, windows, ventilators and louvers in their
correct positions.

Care shall be taken to install the doors and windows, ventilators and louvers
in line and plumb & solidly anchored in a workman like manner in
accordance with the Drawings. Should any scale or scratch appear on the
surface of doors, windows, ventilators and louvers the contractor shall at his
own expense and at the Engineer’s direction have all exposed surfaces
cleaned to bare bright specified

All works shall be installed in strict accordance with the manufacturer’s
instructions.
PROTECTION AND CLEANING

Temporary protection shall be achieved by applying water soluble
protective coating capable of withstanding the action of lime mortar.

Apply coating in the manufacturer’s plant to the exposed surfaces of all
components.

Before application of coating, remove all fabrication compounds, moisture
and dirt accumulations.
DEFECTIVE WORK

In the event of non-conformance to specifications and Drawings the
aluminium work shall be rejected by the Engineer and the Contractor shall
remove and replace the rejected works by new work of same specifications.
GUARANTEE

The manufacturer shall furnish his standard written guarantee against
leakage of rain, excessive infiltration of dust and air and all defects in
materials and workmanship covering all work under this section.

Such guarantee shall be in addition to and not in lieu of all other liabilities
which manufacturers and the Confractor may have by law or by other
provisions of the Contract Documents.

MEASUREMENT AND PAYMENT

Measurement

Measurement and payment for doors, windows, and ventilators shall be in
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square feet or square metre (whichever is included in Bill of Quantities) of net
openings in the walls where aluminium doors, windows and ventilators have
been acceptably fixed complete including glazing, in all respects as per
relevant Drawings or as directed by the Engineer.

29.11.2 Payment

Payment shall be made on the basis of measurement as measured above at
the contract unit price for all supply of items and means of fixing, cutting,
shaping, glazing, and all other operations required for the complete erection
and commissioning to the full satisfaction of the Engineer.
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SECTION-30 GLAIZING

30.1

30.2

30.3

30.4
30.4.1

SCOPE OF WORK

The work under this section of the specifications consists of furnishing all
labour, equipment, tools, appliances, scaffoldings and providing glass
gaskets, sealants, compound and other materials required for performing alll
operations in connection with the installation and setfting of all types of glass,
glazing and glass blocks complete in every respect in accordance with the
Drawings or as directed by the Engineer.

APPLICABLE STANDARDS

The work shall conform to requirements of latest editions of following
standards, wherever applicable, unless otherwise specified:

o BS-952, Glass for glazing
) BS-5051, Security glazing Part | & I
o CP-152, Glazing

SUBMITTALS

Contractor shall submit samples for each type of glass, minimum 12-inch x 12-
inch in size with protective edges. Samples of glazing sealant minimum 0.1
litre specified types shall be submitted. Samples of minimum of three glass
blocks shall also be submitted.

Contractor shall submit 12-inch long sample each type of glazing gasket.

Contractor shall also submit printed materials manufacturers installation
instructions for specified glazing gaskets, compounds sealants and
accessories including description of required equipment and procedures
and precautions to be observed.

MATERIAL REQUIREMENTS
General

Glass shall be free from all blemishes, bubbles, distortions and other flaws of
any kind and shall be properly cut to fit the rebates so as to have a uniform
clearance of 1.6 mm round the panes between the edges of glass and the
rebates. All glass shall be of best quality manufacture as approved by the
Engineer.

Each type of glass shall have the manufacturer's label on each pane, and
the labels shall remain on the glass until final cleaning.

Spacer shims (distance pieces) shall he plasticized polyvinyl chloride (PVC).
Thickness shall be equal to space shown on Drawings between glass and
rebates, bead or cleat. Depth shall give not less than 4 inch cover of glazing
sealant.
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30.4.3

30.4.4

Glass

Glass for windows and ventilators and louvers shall be of thickness and size as
shown on the Drawings of approved quality.

a. Plain / Tinted Glass.

Glass for doors and windows shall be Local Float Glass where the sheet glass
is fo be used and for double glazing imported order made double layer
vacuum glass of appropriate thickness finted as selected and as approved
by the Project Manager.

b. PSG Heat-strengthened glass or PSG Tempered glass

It is manufactured by heating up flat glass to a temperature of around 700°C
and then blowing air on to its surface, quenching it down swiftly and
uniformly. It can be divided into two types depending on the degree of heat
freatment, heat-strengthened glass or tempered glass. PSG heat-
strengthened glass in manufactured by controlling the tensile stress caused
by heat treatment process with in a certain range of temperature. PSG
tempered glass has an impact strength which is 5 times higher than that of
the annealed flat glass of the same thickness, as well as 3 to 4 times higher
resistance to weight.

Rubber Acrylic Glazing Sealant

Contractor shall provide material coloured to match frame in which glass is
installed. Provide only compounds known to be fully compatible with surfaces
which they will contact as follows:

. Two component polysulfide glazing sealant.
o One component acrylic glazing sealant.
o Acrylic-latex glazing sealant consisting of modified latex rubber and
acrylic emulsion, non-hardening, non-staining and non-bleeding.
) Cleaners, Primers and sealer as recommended by the sealant
manufacturer.
Accessories

a. Vinyl Glazing Bead

It shall be for external windows and entry doors and shall be in accordance
with glass manufacturer's recommendation.

b. Glazing Sealant

It shall be tape or ribbon of polymerized butyl or mixture of butyl and
polyisobutylene compounded with inert fillers and pigments, solvent based,
95 percent solids thread or fabric reinforced, paintable, non-staining.
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30.6

c. Setting Blocks

It shall be chloroprene (Neoprene) 70 to 90 durometer hardness, compatible
with sealant used, channel shaped and of the necessary height for proper
perimeter clearance.

d. Channels. Gaskets and Spacer’s

It shall be chloroprene (Neoprene), 40 to 50 durometer hardness compatible
with sealant used.

DELIVERY, STORAGE AND HANDLING

Contractor shall deliver materials in manufacturers original, unopened
containers clearly labelled with manufacturer’'s name and address, material,
brand, type, class and rating as applicable. Contractor shall store the
materials in original unopened containers with labels intact/protected from
ground contact and from elements which may damage glass. Contractor
shall handle the materials in a manner to prevent breakage of glass and
damage to surfaces.

INSTALLATION OF GLAZING

Glazing shall comply with the recommendations of glass and glazing
materials manufacturers.

Examine each piece of glass and discard and replace glass with edge
damage or face imperfection. All glazing shall be wind tight and fully water
tight on completion.

Clean glazing channels and other framing members indicated to receive
glass. Remove coatings which are not firmly bonded to the substrate.
Remove lacqguer from metal surfaces wherever electrometric sealants are to
be used. Apply primer and sealer to joint surfaces wherever recommended
by the sealant manufacturer and as shown on the Drawings.

Trim and clean excess glazing materials from surrounding surfaces
immediately after installation and eliminate stains and discolorations.

Cure glazing sealants and compounds in compliance with manufacturer’s
instructions to obtain high early bond strength internal cohesive strength and
surface durability.

While glazing operation is in progress care shall be taken to avoid breakage
or damage to the glass and adjoining glazing. The Contractor shall make
good at his own cost, all glass broken by his workmen while cleaning or
carrying out other operations. On the completion of the glazing work, all glass
that has been set by the Contractor shall, if it becomes loose, within the
maintenance period, be re-fixed at Contfractor’'s expense.
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No glazing shall be considered complete until and unless paint and other
stains have been removed from the surface of the glass and checked by the
Engineer for water tightness.

30.7 PROTECTION AND CLEANING OF GLAZING

Remove all smears, labels and excess glazing sealant, leave clean inside and
outside free from scratches. The Contractor shall be responsible for the
protection of installed glass. Before final acceptance, damaged or broken
glass shall be removed and replaced with new glass at no additional
expense to the Employer. All glass surfaces shall be washed clean both inside
and outside within two weeks prior to final acceptance by the Employer.

30.8 MEASUREMENT AND PAYMENT

30.8.1 Measurement

No separate measurement shall be made of glazing of doors/windows,
ventilators.

30.8.2 Payment

No separate payment, unless otherwise included in the bill of quantities, shall
be made for doors, windows, and ventilators.
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SECTION-31 PAINTING

31.1

31.2

31.3

SCOPE OF WORK

The work under this section of the specifications consists of furnishing alll
materials, plant, labour, equipment, appliances and performing all
operations in connection with surface preparation, mixing, painting concrete
works, plaster works, gates, frames, walls, ceilings and all such surfaces as
shown on the Drawings and/or as directed by the Engineer.

APPLICABLE STANDARDS

Latest editions of following British Standards are relevant to these
specifications, wherever applicable:

o BS 245, Specification for mineral solvents (white spirits and related
hydrocarbon solvents) for paints and other purposes

o BS 2521, Lead-based priming paint for woodwork

° BS 2523, Lead based priming paint for iron and steel

° BS 2569, Sprayed metal coatings

o BS 4800, Paint colours for building purposes

o CP 231, Painting of building

o CP 3012, Cleaning and preparation of metal surfaces
GENERAL

Except as otherwise specified, all painting shall be applied in conformity with
BS CP 231 “Painting of Building” as applicable to the work.

The Contractor shall repair at his own expense all damaged or defective
areas of shop-painted metal works and structural steelwork. Metal surfaces
against which concrete to be placed will be furnished shop-painted and shalll
cleaned prior to being embedded in concrete.

Except as otherwise specified, all concrete and plastered surfaces are to be
painted.

The Engineer will furnish a schedule of colours for each area and surface. All
colours shall be mixed in accordance with the manufacturer’s instructions.

Colours of priming coat and body coat where specified, shall be lighter than
those of finish coat. The Engineer shall have unlimited choice of colours.

Samples of all colours, and finishes shall be prepared in advance of
requirement so as not to delay work and shall be submitted to the Engineer
for approval before any work is commenced. Any work done without such
approval shall be redone to the Engineer’s satisfaction, without additional
expense to the Employer. Samples of each type of paint shall be on separate
1-ft. x 1-ft. x 1/8-inch tempered hard board panels. Manufacturer’s colour
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chart shall be submitted for colour specifications and selection.

MATERIAL REQUIREMENTS

All materials shall be acceptable, proven, first grade products and shall meet
or exceed the minimum standards of approved manufacturers.

Colours shall be pure, non-fading pigments, mildew-proof sun-proof, finely
ground in approved medium. Colours used on plaster and concrete surfaces
shall be lime-proof. All materials shall be subject to the Engineer’s approval.

The plastic emulsion/weather shield paint or similar as approved by the
Engineer shall be used where specified on the drawing as directed by the
Engineer.

The synthetic enamel paints and primers for structural steel or metal works
shall be the best available for its type and shall be approved by the Engineer
prior to its procurement.

All material shall be delivered to site in their original unbroken containers or
packages and beef the manufacturer’'s name, label, brand and formula and
will be mixed and applied in accordance with his directions.

DELIVERY STORAGE AND CONTAINER SIZES

Paints shall be delivered to the site in sealed containers which plainly show
the type of paint, colour (formula or specifications number) batch number,
quantity, and date of manufacture, name of manufacturer and instructions
for use. Pigmented paints shall be supplied in containers not larger than 20
litres. All materials shall be stored under cover in a clean storage space which
should be accessible at all times to the Engineer. If storage is allowed inside
the building, floors shall be kept clean and free from paint spillage.

SURFACE PREPARATION

All oil, grease, dirt, dust, loose mill scale and any other foreign substance shall
be removed from the surface to be painted, polished and white washed by
the use of a solvent and clean wiping material. Following the solvent
cleaning, the surfaces shall be cleaned by scrapping, chipping. blasting, wire
brushing or other effective means as approved by the Engineer.

In the event the surfaces become otherwise contaminated in the interval
between cleaning and painting, recleaning will be done by the Contractor
at no additional cost.

All the surfaces to be painted shall be free from dust, dirt, fungus, lichen,
algae etc. Oil paint, varnish and lime wash should always be removed by
scraping and washing.

No work in this section shall be allowed until all surfaces or conditions have
been inspected and approved by the Engineer.
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APPLICATION

All paint and coating materials shall be in a thoroughly mixed condition at
the time of application. All work shall be done in a workman like manner,
leaving the finished surface free from drips, ridges, waves, laps, and brush
marks. All paints shall be applied under dry and dust free condition unless
approved by the Engineer. Paint shall not be applied when the temperature
of the metal or of the surrounding air is below 7 degrees centigrade. Surfaces
shall be free from moisture at the time of painting.

All primary paint shall be applied by brushing. The first coat of paint shall be
applied immediately after cleaning. When paint is applied by spraying,
suitable measures shall be taken to prevent segregation of the paint in the
container during painting operation.

Effective means shall be adopted for removing all free oil and moisture from
the air supply lines of the spraying equipment.

Each coat of paint shall be allowed to dry or harden thoroughly before the
succeeding coat is applied. Surfaces to be painted that will be inaccessible
after installation shall be completely painted prior to installation.

Only as much material should be mixed as can be used up in one hour. Over-
thinning will not be permitted. After the first coat the surfaces will be soaked
evenly four or five fimes and the second coat shall be applied after leaving
for at least overnight.

Where shown on Drawings all exterior finishes shall be painted with weather
resistant paint in approved colours as per manufacturer’s specifications.

Plastic emulsion paint of the approved make and shade shall be applied to
surfaces as shown on Drawings or as specified by the Engineer.

Polyvinyl Distemper of the approved make and shade shall be applied to
surfaces as specified.

FINISHES

The finished coating film shall show uniform coverage throughout and shall
be reasonably free from brush marks, runs, sags or notficeable colour
variations. Edges, where coating ends, change colour or change thickness
shall be clean and straight.

The completed coating shall be compared with sample areas. The
completed coating shall be at least as smooth (free from orange feel effect,
overspray, embedded or partially embedded particles, craters, pinholes,
holes etc.) as the approved sample areas.

The thickness of the coating shall be checked by the Engineer at random
locations by cutting out sections on concrete or plaster surfaces. The cut-out
sections shall be patched by the contractor, using the same material and
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thickness used originally. Porosities shall be marked and patched with the
basic primer material or with a mixture of basic primer material and finely
divided filler or with a proprietary patching compound compatible with
coating. Any moisture on the surface of the coating shall be allowed to dry
thoroughly before patching. In addition, all porosities and imperfections
which become evident after applying subsequent coats shall be repaired.
This repairing shall be done with basic coating material or with a proprietary
patching compound compatible with specific coating, except for the top
coat, where only basic coating material shall be used. The completed
coating shall be free of porosity visible to the naked eye.

JOB CONDITIONS

Observe manufacturer's recommended minimum and maximum
temperature but do not apply paint or finish to any surface unless ambient
temperature is 10°C or above and less than 43°C. Non painting shall be done
above 90% relative humidity.

Adequately protect all finished work.

Remove and replace all items of finish hardware, device plates, accessories,
lighting fixtures or other removable items.

In no case shall any finish hardware or other finished item that is already fitted
into place be painted, unless otherwise specified.

QUALITY ASSURANCE

All paint for any one surface shall be top quality, of one manufacturer of the
specified. Deep tone accent colours shall be used and the unavailability of
final coat colours may be the basis for rejecting materials for any one surface.

MEASUREMENT AND PAYMENT
Measurement

Measurement for painting shall be made in square feet or square metre
(whichever is included in Bill of Quantities) of painted area acceptably
completed in all respects as per Drawings and in strict accordance with this
section of specification or as directed by the Engineer.

Payment

Payment will be made for the number of square feet or square metre
(whichever is included in Bill of Quantities) of painted area measured as
above at the Confract unit price and shall constitute full compensation for all
work and all other incidentals to complete the work.
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SECTION-32 CERAMIC TILE WORK

32.1

32.2
32.2.1

32.2.2

32.2.3

32.2.4

32.3

324
32.4.1

SCOPE OF WORK

The work covered under this section comprises of providing and laying best
quality local made glazed/matt ceramic tiles of approved size and pattern
wherever required or shown on the Drawings or mentioned in the Bill of
Quantities.

MATERIAL REQUIREMENTS
General

The work shall conform to requirements of latest editions of following
standards, wherever applicable, unless otherwise specified:

o BS 1281, Glazed ceramic files and file fittings for internal wall
o BS CP 212, Fixing methods and workmanship.
Joint Filling

Joint Filler shall be white Portland cement grout which shall bond to dry file,
shall be non-shrinking, stain resistant, permanent in colour, and shall not
inhabit fungus and bacterial growth. It shall be odourless and non-toxic, of
smooth consistency for easy preparation and neat, rapid installation, and
shall contain non-metallic material. Grout shall be water resistant and shall
not wash out under water.

Adhesives

Adhesives for ceramic filing as specified in the British Code of Practice CP 212
or Dry Bond Floor and wall thin set mortar as manufactured by Shabbir Tile
and Ceramics Limited or equivalent approved.

Samples and Tests

The samples shall be furnished in sizes and colours and adequate in number
for testing in an approved laboratory.

WORKING DRAWINGS

The Conftractor shall prepare working Drawings on the basis of working
Drawings for all the ceramic tile work to be carried out. These Drawings will
show clearly the sizes, method of fixing, jointing and the anchorage to be
used in the process and the Contractor shall get approval in writing well in
time before the actual start of the work.

CONSTRUCTION REQUIREMENTS
In Cement Sand Mortar

Surfaces to receive the ceramic tiling shall be clean and free of dirt, dust, oll,
grease or other objectionable matter. Setting beds and tile shall be installed
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with their respective surfaces to true planes, level or pitched to off-sets as
required by the Drawings, so that the surface of the completed tiling work will
be at the elevations and grades shown. Re-tempering of mortar will not be
permitted. Tiles shall be laid out from the centre lines of each space outward
and adjustments made along walls, partitions and borders, if any, so as to
symmetries the pattern with a minimum of cut tiles.

Joint between files shall be of uniform width and the same as the tile installed.
Fractional changes in dimensions without varying the uniformity of joint widths
shall be permitted. Tile shall be cut with a suitable cutting tool and rough
edges shall be rubbed smooth. Cut-tile misfits shall be laid to the straight
edges. Straight edges shall be accurately set to the lines established and
reset at suitable intervals to keep the joints parallel over the entire area.

Over the existing bed a topping of 1-1/2" thick PCC 1:2:4 shall be laid. Scratch
coats for application as foundation coats shall be not less than 5/8" thick and
shall be composed by volume of 1-part Grey Portland Cement to 3 parts dry
sand, mixed with the minimum amount of water necessary to produce a
workable mass. Mortar for scratch coats shall be used within one hour after
mixing and re-tempering will not be permitted. Scratch coats shall be applied
in sufficient quantity and with sufficient pressure to cover the entire area and
to form good keys, shall be deeply scoured or scratched and cross-
scratched, shall be protected and kept moist during the curing period.
Scratch coats shall be thoroughly damp-cured, and an interval of not less
than 24 nor more than 48 hours shall be permitted between application of
scratch coats and application of float coats.

Float coats shall be composed by volume of 1-part Grey Portland cement to
2 parts dry sand, mixed with a minimum amount of water necessary to
produce a workable mass. Float coats shall be applied in sufficient quantity
to entire area and to form a good key, shall be brought out flush with the
temporary screeds or guide strips so placed as to give a true even surface at
the proper distance from the finish suitable for reception of tiles.

Joints shall be straight, level perpendicular and of even width throughout.
Vertical joints shall be maintained plumb for the entire height of the tile work.
Each tile shall be brought to frue level and plane by uniformly applied
pressure under a straight edge or rubber faced block. Tiles that are out of true
plane or misplaced shall be removed and reset. Damaged or defective file
shall be replaced. The tile shall be installed as follows:

. Wall file shall be set by trowelling a skim coat of neat Portland
cement on the float coat or by applying a skim coat to the back of
each tile unit and immediately floating the ftile info place. After tile
has set remove mortar using a minimum of water. Replace damage
tiles.

. After the tiles have been thoroughly set, joints shall be grouted full
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32.5
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with a plastic mix of neat, white cement immediately after a suitable
area of tile has been set. The joints shall be struck flush and excess
mortar shall be cut off and wiped from the mortar joints after grout
has been cleaned from the surface shall be roughened at once and
filled flush with the tile edge, before the mortar begins to harden. Tile
skirfing and coves shall be solidly backed with mortar.

In Thin Set Mortar

Tiles laid in Thin Set Mortar shall be applied as per details shown on Drawings
and shall consist of a P.C.C. base of specified thickness. Tiles shall be set by
trowelling a skin coat of Dry Bond Mortar on the base coat and combed with
a notched edge of trowel. Back butter each tile unit to ensure 100% mortar
coverage and float the file into place, tapping the tile to ensure maximum
bond strength. All other installation requirements shall be as per specifications
mentioned above.

MEASUREMENT AND PAYMENT
Measurement

Measurement shall be made in square feet or square metre (whichever is
included in Bill of Quantities) of ceramic file work acceptably placed
complete in all respects as per Drawings and in strict accordance with this
section of specification or as directed by the Engineer.

Payment

Payment will be made for the number of square feet or square metre
(whichever is included in Bill of Quantities) of ceramic tile work as above at
the contract unit price and shall constitute full compensation for all work
including material, labour, plant, equipment, and all other incidentals to
complete the work.
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SECTION-33 TERRAZZO WORK

33.1

33.2

33.3

33.4

SCOPE OF WORK

The work covered by this section of the specifications, consist of furnishing alll
plant, labour, equipment, appliances and materials and in performing all
operations complete in strict accordance with this section of the
specifications and the applicable drawings and subject to the terms and
conditions of the contract. The work under the section include precast
terrazzo tiles flooring and in situ terrazzo flooring, dada or skiting.

APPLICABLE STANDARDS

Unless otherwise specified, terrazzo work shall be in conformity with British
standard Code of Practice C.P. 204 In Situ Flooring Part 1, 'General' and Part
3 "Terrazzo Flooring" as applicable to the work shown on the Drawings and
specified in the Bill of Quantifies.

SUBMITTALS

All materials used for terrazzo work shall be submitted to the Engineer for
obtained approval. Same materials should also be tested and this shall be
got done by the Contractor at its own expense from a laboratory approved
by the Engineer.

MATERIAL REQUIREMENTS

Cement, Sand, Aggregate and Water for Concrete shall conform to
specification as included in SECTION-20 PLAIN & REINFORCED CONCRETE.

Marble Chips shall be crushed marble and shall be best quality white or
coloured sound and hard local marble chips approved by the Engineer and
of the as mentioned in the Bill of Quantities or as required by the Engineer.

Dividing Strips shall be glass, brass or marble strips 4-5 mm thick and 1-1/2"
wide or as specified in the Bill of Quantities.

Angle Clips for precast toilet partitions shall be chromium plated steel or
stainless steel clips as shown on drawings.

Bolts of precast toilet partitions shall be 5/16" inch bars bolts chrome-plated,
with acorn heads, fitted to wall anchors.

Terrazzo Tiles Terrazzo tiles shall be first grade, mechanically compressed type
conforming to PS-531. Tiles shall be 12"x12"x0.88" / 30.0x30.0x2.2cm with a
toping of 0.4" or 10.00mm thickness composed of 1:2 cement & marble chips.
The base being 1:3 cement mortar. The colour, quality and size of chips shall
be as per Project Manager's approval.

The Compound used for all cleaning of terrazzo shall be an approved neutral
chemical cleaner free from acid and alkali or any other material that will
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33.5
33.5.1

33.5.2

affect the colour or otherwise damage the terrazzo and shall not affect the
conductivity of terrazzo floors.

EXECUTION
In Situ Terrazzo Flooring

The floor shall consist of a wearing surface to consistency and net thickness
as specified in Bill of Quantities, laid over 1:2:4 under bedding concrete of the
specified thickness. The net uniform thickness specified for wearing surface
shall be that obtained after grinding and polishing. The 1:2:4 concrete shall
be mixed and laid in the manner specified for cement concrete floor using a
minimum quantity of water.

The concrete shall be levelled with a frowel and straight edge consolidated
and finished with steel trowels to an even but rough surfaces. The top layer of
cement and marble chips mixed in the proportion of 1:2 (1 cement and 2
marble chips) shall be laid over it within 12 hours. The cement and marble
chips must be mixed dry in such quantities that are sufficient for a unit area of
one specified shade. Water shall be added to only such quantities that can
be mixed thoroughly and consumed in less than 30 minutes, the quantity of
water being the minimum for workability.

Mixing must to be done on water tight platform and any mix not used within
30 minutes shall be discarded and removed from the Site. A layer of cement
and marble chipping mixture should be well trowelled into the surface of the
base concrete before filling to the top level of the screeds. The layer should
be well compacted and all voids shall be filled in. A layer of neat cement, of
the specified colour shall then be well-trowelled into a plain smooth surface.
Floors shall be laid in panels of sizes as shown on drawings and in Bill of
Quantities or as directed by the Project Manager. Dividing strips, as specified
shall be provided and fixed to exact levels making an allowance for grinding.

Three days after laying, the top layer must be evenly and smoothly machine
ground with Carborundum blocks of coarse, medium and fine grades so as
to ensure that all marble chipping are evenly exposed all over the surface.

If marble chips are not evenly exposed the Contractor shall pull down the sin
face and relay it at his own cost. The surface after grinding shall be left
undisturbed and cured for 2 to 3 weeks after which it shall be cleaned of dirt
and dust gently by rubbing with pumise stone or washing soda in sufficient
water. Three days after the surface has been cleaned, it shall be rubbed hard
with 1:10 solution of oxalic acid using fell. The surface shall then be cleaned
and washed with plenty of water. After the surface has dried a final gloss shall
be given by polishing surface to the satisfaction of the Project Manager.

Terrazzo Dado & Skirting

marble chips and cement shall conform to specifications for floor. Mixing shall
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33.5.3

33.5.4

33.5.5

be done in the same manner and proportion. The plastered surface over
which the dado/skirting is to be applied shall be well roughened and
watered, cement mortal of specified ratio shall then be plastered over this
well roughened surface to indicated thickness. Before the base course had
set, the layer of terrazzo mixture of the specifications for flooring shall be well
trowelled into the surface of the base to a thickness which after, grinding shall
result in the finished thickness as per Bill of Quantities. A layer of neat cement
of the specified colour shall then he well frowelled into the surface leaving a
plain smooth surface. After 24 hours the Contractor shall start finishing as for
floors specified above, Terrazzo skirting shall be provided around all terrazzo
floors unless otherwise shown. Skirting and dado shall be straight, level and in
plumb. Intersections at floors shall be straight and flush. They shall be with 1/4
radius coved aft floor unless otherwise shown.

Terrazzo on Stairs

The stair risers and treads shall be finished according to exact sizes including
the terrazzo making allowance for grinding of terrazzo.

Terrazzo Finished Precast Partitions of Urinals

Partitions walls of urinals shall be precast R.C.C. slabs finished will) I/'' thick
polished terrazzo on both faces. The finished thickness of these walls shall be
3" or as shown on drawings and BOQ R.C.C. slab shall conform to the
specification for "Concrete" and terrazzo as per this section. Fixing of these
partitions of floor walls. etc. shall be as directed by the Project Manager and
as shown on Drawings.

Terrazzo Tile Works

The terrazzo files will be laid to the required levels and grades over a bedding
of cement mortar comprising of 1 part of cement and 3 parts of sand by
volume. | thickness of cement sand bedding screed shall be as per Bill of
Quantities.

The curing period of the bedding shall be as directed by the Project
Manager. As large an area of bedding shall be spread at one time as can
be covered with files before the mortar has set. Surplus mortar shall be
removed. The thickness of bedding in any space shall not be less than 1/2" /
12.5mm.

Floor and wall surfaces to receive the tiles shall be thoroughly cleaned of all
dirt, dust, oil and other objectionable matters. Tiles shall be laid out from the
Centre line of each space in an outward direction and the pattern should be
made symmetrical with a minimum number of cut files. Joints between the
tiles shall be of uniform width. Tiles shall be cut with a suitable cutting tool and
rough edges shall be nibbed smooth. Tiles shall be laid to the straight edges.

After seven days the terrazzo tile floors shall be machine ground to a true
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even surface using various grades of abrasive stones as required and
directed by the Project Manager. After the first grinding the floor shall be
grouted with the same colour composition as used for its manufacture. The
grout shall be of the consistency of thick cream and shall be brushed over
the floor to fill in the joints and after 72 hours the grouting coat shall be
removed by grinding till a smooth and even surface is obtained. Area and
portion of the floor inaccessible for the grinding machine shall be ground and
rubbed by hand. The final gloss shall be given by polishing the surface to the
satisfaction of the Project Manager.

The tiled floor shall be kept wet for atf least 72 hours and no one should be
allowed to walk on the tiles during that period.

33.6 MEASUREMENTS & PAYMENTS
33.6.1 Measurement
Except otherwise specified herein or elsewhere in the Contract Documents,
no measurement and payment will be made for the under mentioned
specified works related to the relevant items of the Bill of Quantities. The cost
thereof shall be deemed to have been included in the quoted unit rate of
the respective items of the Bill of Quantities.
o Grinding, washing polishing and finishing of Terrazzo work.
o Under bedding and screening.
o Preparation of concrete surface for Terrazzo works.
. Cement concrete base.
Measurement shall be made of cement plastering for the actual area in
square feet or square metre (whichever is included in Bill of Quantities) in
accordance with this section of specification or as directed by the Engineer.
33.6.2 Payment
Payment shall be made for the number of square feet or square metre
(whichever is included in Bill of Quantities) of acceptable measured quantify
of Terrazzo Work at the contract unit price quoted in the Bill of Quantities and
shall constitute full compensation for furnishing all materials, equipment and
labour including all incidentals necessary to complete the work in strict
accordance with this section of specification.
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SECTION-34 DETAILED TECHNICAL SPECIFICATIONS (DTS) FOR

34.1

ELECTRICAL WORKS AND DG SETS

SCOPE OF WORK:

1.1.

1.2.

1.3.

1.4.

The scope of services covers the design, detailed engineering,
preparation of construction drawing, manufacture, acceptance
testing at manufacturer’'s works or at any accredited agency, supply,
packing, forwarding and delivery from manufacturer’'s works/ place
of storage to erection site including transit insurance, unloading,
storage aft site, moving from place of storage to place of installation,
assembly, erection, testing, commissioning & performance
demonstration and handing over along with all necessary spares of
original ratings & specifications on Design, Build & Operate basis.
Inland and overseas transit insurance, transport, testing at site shall
be Contractor scope. Tender Bill of Quantities ( BOQ) and Drawings
are for reference purpose only which is the minimum requirements
for the water supply system including raw water Intake, various
Headwork/ Sub-Headwork with/ without water freatment facility as
applicable; Contractor to ensure that design & equipments are as
per specification requirements.

The Contractor shall prepare design calculations based on
parameters/ design criteria indicated in the specifications. The
Contractor shall prepare detailed engineering and construction
purpose drawings to make his/ her own estimate of ratings &
quantities (minimum requirements as per price schedule, technical
data sheets, reference drawings & other relevant details) for entire
electrical systems including all items, systems such as equipments,
cables/ cabling system, lighting, ventilation, earthing, lightning
profection, main & auxiliary power distribution, instruments, civil works
required for completion of Works.

Contractor shall take due care of the site Seismic conditions while
design of all equipments/ components used in entire electrical
systems covered in this specification. Contractor shall furnish list of
additional design parameters considered in design to fulfill above
requirement.

Design and detailed engineering of the materials procured by
Contractor is included in scope.

Contractor shall submit design drawings/ calculations of each
system which is included in scope to Purchaser/ Purchaser’s
representative for final review/ approval. All design documents/
calculations prepared by Contractor shall be as per ISO
documentation i.e., with duly singed by qualified authorities and
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1.5.

1.6.

1.7.

1.8.

1.9.

1.10.

1.12.

stamped. Design documents/ calculations prepared by Sub-
Contractors shall be approved by Contractor and stamped copy
of approval along with no-deviation sheet from Sub-Contractor shall
be submitted by the Contfractor to Purchaser/ Purchaser's
representative for final review/ approval.

Expert or manufacturer supervision for SUB-Confractor supplied
material shall be provided by Contractor and included in offer.

Contractor shall be solely responsible for any shortages or damages
in transit for his supply scope, handling and/ or in storage of any
mafterials and erection of the equipment, supply of erection tools at
site. Conftractor shall ensure that it will not affect any activity or
project schedule. Any demurrage, other such charges claimed by
the transporters, railways etc. shall be to the account of the
Contractor.

Contractor shall identify activities and mile stones of the work
forecasted for next month with optimistic and pessimistic dates of
work completion. Confractor shall prepare program evaluation and
review techniques to identify critical path of project and activity
sequences. The project schedule shall be prepared and updated
fortnightly in MS Project.

Nothing in this specification shall be constructed to relieve the
Contractor of his/ her responsibilities towards following best
engineering practices established in the country.

Obtaining approval including load sanction/ release LESCO (Lahore
Electric Supply Company), No Objection Certificates from LESCO
relevant government agencies, statutory authority, as applicable is
included in Contractor’s scope.

All necessary legal fees required for various applications to LESCO,
relevant government agencies, statutory authorities shall be paid by
the Purchaser. The LESCO deposit required to be paid for load
sanction/ release shall also be borne by the Purchaser.

The Confractor’s scope shall include measurement of soil resistivity
at site by Wenner's four electrode method as per ISO: 3043-1987
(Reaffirmed in 2006) at minimum four locations at site. The earthing
shall be designed for the actual mean sail resistivity value obtained.

Even if all components of a system included in this specification
are not explicitly identified and/ or listed herein, these shall be
supplied under this contract to ensure completeness of the system
and facilitate proper operation and easy maintenance of the plant.
Any and all other works not indicated above but necessary/ required
to complete the system in all aspects, are included in the
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Conftractor’s scope.

1.13. The Confractor shall include start up spares, essential spares,
recommended spares and a set of special tools necessary for
operation, routine maintenance of equipment supplied for a
period as specified in this contract.

1.14. Whether specifically called for or not, all accessories required for
normal and satisfactory operation (as deemed by the Purchaser) of
the equipment shall be considered to be a part of the Contractor’s
basic scope of supply and/ or work and no claims whatsoever, for
extra payment on these grounds, will be accepted.

1.15. Conftractor should visit site and get him/ her ascertained regarding
the scope of work for the complete Electrical works before
submission of quote/ offer for the pumping stations for 24 x 7 Water

Supply.

1.16. Confractor’'s scope shall include design, engineering,
manufacture, supply, testing, commissioning and handover of
following electrical equipment/ systems as per tender specifications,
BOQ, reference drawings and other relevant details for the following
pumping stations for 24 x 7 Water Supply for WASA.

1.16.1. Tariff metering equipment as applicable (as per LESCO) & electric
supply connection including necessary liaison works (Tariff metering
equipment & electric supply connection shall be provided by
LESCO for which necessary liaison shall be done by the Contractor).

1.16.2. 415 V Metal Enclosed Switchgears including Power & Motor Control
Centre (PMCC) including Starter Panels, PDBs, Sub DBs, Lighting DBs,
Receptacles for utilities. Local Start/ Stop Push Button Stations shall
be provided near those motors which are not controlled from a Local
Console/ Panel.

1.16.3. LV Capacitor Banks with control panel consisting of automatic power
factor correction (APFC) relay to improve the plant power factor up
to 0.99. APFC panels shall be provided on both bus sections of the
PCC/ MCC.

1.16.4. Cabling system shall consists of various HV/ LV grade, XLPE/ PVC
insulated, multi-stranded Al/ Cu, Gl round wire/ flat strip armoured
power, control cables, Gl ladder/ perforated type Cable Trays &
associated accessories including support structures.

1.16.5. Provision for continuous monitoring of electrical Power & Energy
parameters like Voltage, Current, Power Factor, Frequency, Kilo
Watts, Kilowatt-Hours etfc.

1.16.6. Earthing for HV/ LV equipments and lightning protection system for
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34.2

34.3

all buildings in the plant premises. The general design shall be on the
basis of following codes and standards (their latest amendments) in
line with design criteria & specification requirements.

Q) ISO 3043 Code of practice for Safety Earthing

b) ISO/ IEC 62305 Code of Practice for the protection of
buildings and allied structures against lightning.

c) CEA guidelines 2010Measures related to safety & electric
supply.

1.16.7. Lighting system for all indoor & outdoor areas of plant(s). The lighting
system will be controlled by lighting panels installed in respective
plant/ station areas, which will be fed from the main lighting DB.

DC SYSTEM:

q) 24/ 30V or 110V DC in built DC power pack unit shall be provided
wherever applicable.

b) 24/ 30V or 110V DC Battery & Battery Charger (with inbuilt DCDB)
shall also be provided wherever applicable.

DIESEL GENERATORS WITH AMF & SYNCHRONISING PANEL.

All necessary and supplementary items & equipment required for
completeness, safe & efficient operation of the system, even though these
may not have been mentioned in this specification. Spares & consumables
for successful commissioning, establishment of performance guarantee and
five years of tfrouble-free & safe operation of the plant.

1.17 Submission of drawings & documentation as specified under ‘'General
Technical & Particular Requirement’’ section for Electrical equipment/
systems.

1.18. Contractor’s scope shall also include all civil works required for electrical
equipment/ structure such as equipment foundations, indoor & outdoor
trenches, equipment support structures, two pole structures, flow meter
chamber, control rooms, all excavation works including those for earthing,
cabling etc, de-tanking areaq, soak pits, burnt oil pits, chamber etc.

1.19.1t is not the intent to completely specify all details of design and
construction herein.

Nevertheless, the Electrical system shall conform to high standard of
engineering, design and workmanship in all respects and shall be capable of
performing satisfactorily in continuous commercial operation under the
specified environmental conditions.

1.20. Purchaser reserves the right to issue addendum to the technical
specification to indicate modification/ changes in the requirements, if so
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required at a later date.

34.4 PROJECT INFORMATION:
34.4.1 Site / Environmental Conditions
o Ambient temperature : 45°C (site specific)
o Relative Humidity : 5 - 95%
. Area Classification : Non Hazardous / Hazardous
. Seismic Data : As per ISO 1893 (latest Issue)
34.4.2 Nominal System Voltage
Incoming AC power supply voltage to the plant premises is derived based on
Load Demand as per GERC norms as follows:
Contract Demand Supply Voltage
Not exceeding 100 KVA up to 1 MVA 415V
Exceeding 1 MVA KVA & up to 4 MVA 415V and 11 KV,
Exceeding 4 MVA 11 KV & above
34.4.3 Plant Power/ Control Supply Distribution Voltage:
Plant Power Distribution Voltage: 415V, 3 Phase, 4 Wire, 50 Hz, AC
General Lighting & Space Heating: 240V, 1 Ph, 2 Wire, 50Hz, AC
. e 24/ 30 or 110V, 2 Wire DC (as
Control, Protection & Emergency Lighting: T
Voltage Transformer Secondary: 110V, 3 Ph, 50 Hz, AC
Voltage Variation: 10%,
Frequency Variation: 5% and
Combined Voltage & Frequency Variation: 10%
34.44 System Earthing
132 kV, 3 Ph AC system: Neutral Grounding Resister
11 kV, 3 Ph AC system: Neutral Solidly Earthed
415V, 3 ph, AC system: Neutral Solidly Earthed
240V, 1 ph, AC system: Neutral Solidly Earthed
34.5 DESIGN CRITERIA FOR ELECTRICAL EQUIPMENT / SYSTEM
34.5.1 General
The design criteria, given below has to be followed by the Contractor for
designing/ sizing of electrical equipments covered under Contractor’s
battery limits; However it is to be noted by the Contractor that, following this
design criteria does not relieve the Confractor from adherence to the
standards, regulatory requirements & best engineering practices.
ESTIMATION OF LOAD/ MAX DEMAND: The following considerations are to be
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followed to arrive at the maximum electrical demand.

a. Load Factor

a) Main motors 0.9

b) Auxiliary load (valve actuators, Crane/ Hoist, etc.) 0.4

c) Lighting load 1.0
b. Diversity Factor

qa) Main moftors 1.0

b) Auxiliary load (valve actuators, Crane/ Hoist, etc.) 1.1

c) Lighting load 1.1

Power factor of Motors : As per the Manufacture’s Data sheets
Efficiency of Motors : As per the Manufacturer's Data sheets

34.5.2 INCOMER SIZING/ SELECTION:

The capacity of the incomer(s) will be calculated based on the total
simultaneous maximum demand (calculated based on the load factors and

diversity given above, PF, efficiency).

Additional 20% contingency shall be considered for deriving incomer sizing.

% voltage dip at motor terminal shall not exceed 15% i.e. with the use of
appropriate starter & considering largest motor starting & base load (all other
loads except the highest rating motor are running); the % voltage dip during

starting at motor terminal shall not exceed 15%.

qa) The Voltage dip and fault level calculations needs to be
calculated based on following actual data collected from nearest

Substation and Grid.

i. The fault level of HV bus from which power supply will be

taken to the plant.

i Impedance of HV Overhead Line Conductor/ HV Cable
interconnecting the HV bus of Substation and HV

switchboards of the Plant

b) For the per unit calculation purpose, minimum starting current for
various types of starter applications shall be considered as following:

R DOL Starter — 6 times the rated current.

ii. Star- Delta Starter — 3 times the rated current.

il Auto Transformer Starter (ATS) — 3 times the rated current.

iv. Soft Starter — 3 times the rated current.
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34.5.3 SWITCHGEAR SIZING/ SELECTION:

Switchgear shall be sized/ selected considering the following:

a) Rating suitable for carrying full load current of the equipment.

b) Suitability for Short Circuit Rating for 1 sec duration.

C) Switchgear for motors shall be suitable for motor duty application.

Switchgear for all the motor feeders shall be as per Type-2 co-ordination.

Motor starter selection shall be done as follows:

qa) Direct On Line (DOL) Starter — For motors rated up to 5.5 kW
b) Star- Delta Starter - For motors rated above 5.5 kW to 15 kW

C) Auto Transformer Starter (ATS) - For motors rated above 15 kW to 75
kW

d) Soft Starter — For all low/ medium voltage motors above 75 kW rafing.

e) In-panel de-ration of minimum 20% or as provided in Manufacturer’s

catalogue, whichever is higher shall be considered.

a. Bus Bar Sizing:

Q) The Contractor shall furnish calculations after award of contract,
establishing the adequacy of the bus bar sizes to meet the
confinuous and short fime current ratings as calculated.

b) The bus-bars shall be sized considering the following criteria:

Vi.

Vii.

Sleeving made of insulating material on all bus bars.
Design ambient temperature 50°C.

Final temperature of the bus-bars complying with
requirements of ISO 8623 & IEC 60947. Reduced
temperature rise limit by 5K (for indoor panels) & 10K (for
outdoor panels) to that of mentioned in ISO 8623 & IEC
60947 shall be considered to satisfy the final temperature.

Bus bars being inside the panel; De- ration for enclosure
and ventilation.

Bus bar suitability for carrying rated current continuously.
Configuration of bus bars and Proximity effect

Bus bars shall withstand the short time rating of the panel
for 1 sec duration.

34.5.4 POWER FACTOR IMPROVEMENT:

APFC Panel shall be sized considering following design criteria:
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Minimum 8 steps in an APFC relay shall be considered.
Capacitor shall be All Poly Propylene (APP), double layer type.

Fixed type capacitor bank, with manual & auto switching and components
as indicated in reference electrical Single Line Diagram(s) shall be provided
in each mains incomer (LV) panel for fransformer no load compensation.

For each bus section of the Main LV PCC/ MCC panel, separate APFC panel-
based on above design criteria to be provided. Other requirements of APFC
panel & its components shall be as per requirement provided in this
specification.

Total capacity & capacitor bank sizes shall be as given in Table below:

Capacity 5 kVAr 10 kVAr 15 kVAr 25 kVAr 50 kVAr 100 kVAr
*kVAr # Nos. # Nos. # Nos. # Nos. # Nos. # Nos.

(*) = Contractor has to calculate the capacitor rating based on the system power factor (0.85 or actual,
whichever is lesser - to be corrected for 0.99. Rating of APFC panel shall be based on 50% of running load
on each bus section & not on the connected load basis. Number of stages/ steps in a particular APFC
panel shall be decided by the Contractor such that minimum 8 steps & maximum 16 steps shall be
provided in a particular panel. CT changeover scheme when only one transformer is running to be
considered.

CABLE SIZING: The Contractor shall ensure that cable and wires associated
with the power distribution and control systems, plant wiring and all other
installations throughout the Works are adequately rated for their use.

The following main aspects shall also be considered while deciding the final
size of the cables-

a) Supply voltage and frequency

b) All cables shall be selected to carry the corresponding full load
current under site conditions.

C) Route length and disposition of cables

d) Maximum allowable temperature rise under normal full load
condition based on the material of cable insulation (XLPE/ PVC).

e) Maximum short circuit current duration (fault clearing time) and final
temperature of cable during short circuit current flowing through the
cable.

f) For Cables emerging from ACB outgoing, fault clearing time shall be
considered as 0.16 second (for Tie feeders if any it shall be 0.5
second)

g) For Cables emerging fromm MCCB outgoing, fault clearing time shall
be considered as 0.01 second

h) Cable from metering kiosk to PCC incomer, fault clearing fime shall
be lsec
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i) Contractor to note that, the above fault clearing times are minimum
to be considered & fault clearing time shall be considered as per
actual relay co-ordination study.

)i Appropriate de-rating factors as per cable manufacturer 7 s
catalogue and enlisted below shall be considered for sizing the

cable:

i. Ambient Air Temperature (minimum 50°C).

i Ambient ground temperature (minimum 40°C to be
considered)

i Laid in Air/ ducts/ directly in ground eftc.

iv. Depth of cable burial (minimum 750 mm for LT and 900 mm
11kV HV)

V. Thermal Resistivity of Soil (minimum 150°C Cm/ W to be
considered)

Vi. No. of cables in a group-touching each other or
separated by a distance vii. No. of cable trays in tier

Viii. Any other de-ration factors as applicable & as per
Manufacturer’s catalog.

k) % voltage dip at motor terminal shall not exceed 15% i.e. with the use

of appropriate starter & considering largest motor starting & base
load (all other loads except the highest rating motor are running) The
Voltage dip calculations, minimum starting current for various types
of starter applications shall be considered as following:

i DOL Starter - 6 times the rated current.

i, Star- Delta Starter - 3 times the rated current.

i Auto Transformer Starter (ATS) - 3 times the rated current.
iv. Soft Starter - 3 times the rated current.

1) In running condition, cumulative voltage drop (at 100% rated load)
shall not exceed 5% (measured at load end) for the LV loads.

m) LV cables shall be 1.1 kV grade, multi-stranded Copper/ Al
conductor, XLPE insulated, colour coded, inner and outer extruded
PVC sheathed, galvanized steel round wire/ flat strip armoured
cables.

n) Cables up to & including 4.0 sg.mm shall be Cu multi-stranded
conductor with galvanized steel round wire armoured & balance
cables shall be Al multi-stranded conductor with galvanized steel
round wire/ flat strip armoured.
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0) Single core cable shall have non magnetic material armouring.

P) Control cables shall be Cu multi-stranded conductor with galvanized
steel round wire/ flat strip armoured. For cables above 7 cores,
minimum two spare cores shall be considered.

34.5.5 ILLUMINATION SYSTEM:

lllumination for various indoor & outdoor areas shall be conforming to the
requirements mentioned below:

All lighting fixtures for indoor and outdoor shall be of LED only.

The illumination levels to be considered for the design of lighting system for
various areas shall be as following. These are the illumination levels achieved
at Work plane. Work plane height shall be considered as 0.76 m from FGL.

lllumination Level (Lux) -

Area Average values
Office rooms 300
Switchgear rooms 250
Control rooms 300
Chemical and general stores 150
All other indoor areas 150
Outdoor platforms and walk ways 50
Outdoor plant areas 20

Switchyard & Transformer Area

- General 10
- On Equipment 30
Roads 15

Critical lighting shall be designed such that at all junctions, exit passages &
strategic locations the Lux level shall be maintained above 10 Lux. Installite
fixtures with built in batftery backup shall be considered.

Lighting design shall be performed using DialLux Software Version 4.5 or its
latest version/ Original Equipment Manufacturer (OEM) validated software.
The Validation Report along with software and data files shall be acceptable
to Purchaser/ Purchaser’s representative.

Various design factors shall be considered as following:

a) Maintenance Factor:
i) Outdoor area: 0.6 (0.7 for LED)
ii) Indoor areas: 0.7 (0.8 for LED)
b) Reflectance Factors:
i) Wall  30%
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ii) Ceiling 10%
iv) Floor 30%
c) Uniformity (Min. / Avg.)

50% Minimum for indoor and 30% for outdoor

1.1.1 EARTHING & LIGHTNING PROTECTION SYSTEM:

The safety earthing and lighthing protection system will be generally on
the basis of following codes and standards (including their latest editions).

qa) ISO 3043 -1987 (Reaffirmed in 2006): Code of practice for Safety
Earthing.

) IEEE 80 - 2000.

C) ISO/ IEC 62305 - 2013: Code of Practice for the protection of buildings
and allied structures against lightning.

d) CEA guidelines - 2010: Measures related to safety & electric supply.
The fault levels considered shall be as follows:

System Voltage Fault level in kA (*)

11 kV 18.4 kA for 1 sec
415V 50 kA for 1 sec

(*) Contractor to design on the basis of actual impedance and adequacy calculations for
sufficiency of  earth conductor size shall be provided.

Following factors shall be considered for sizing the earthing conductor:

Q) Design Ambient Temperature 50C

b) Allowable temperature rise for steel welded joints 500C

C) Fault clearing time 1 Second

d) Overall earthing resistance to be achieved asper < 1 Ohm for

fransmission
I[EEE std 80 - 2000 substation.
< 5 Ohm for distribution substation.

Measurement of soil resistivity shall be done using Wenner’ s four (4)
electrode method as described in ISO 3043 -1987(Reaffirmed in 2006)
including its latest amendment.

The soil resistivity of the plant area has not yet been measured; the same
should be carried out during detailed engineering by successful Contractor.

After soil resistivity measurement; length of conductor, number of earth
electrodes and no. of test pits shall be finalized based on these design criteria
& the requirements specified in earthing requirements.
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1.1.21

1.1.2.2

34.5.6

DRAWINGS / DOCUMENTS FOR REFERENCE

The electrical Single Line Diagram(s)/ PLC system architecture for water
supply project including raw water intake & various headwork/ sub-headwork
with/ or without water treatment facility (as applicable) form part of this
specification and should be used for reference purpose only.

The equipment/ switchgear component ratings & requirements shown in the
reference electrical Single Line Diagram(s) are minimum requirements & after
award of contract, Contractor has to get approval for the equipment
selection with the approval for sufficiency calculations.

The fault levels considered shall be as follows:

System Voltage Fault level in kA (*)

11 kV 18.4 kA for 1 sec
415V 50 kA for 1 sec

(*) Contractor to design on the basis of actual impedance and adequacy calculations for
sufficiency of  earth conductor size shall be provided.

Following factors shall be considered for sizing the earthing conductor:

a) Design Ambient Temperature 50C
o) Allowable ‘rempero'fu're rise for 500 C
steel welded joints
c) Fault clearing time 1 Second
Overall earthing resistance to be < 1 Ohm for transmission substation.
d) achieved as per |EEE std 80 —

< L .
2000 < 5 Ohm for distribution substation.

Measurement of soil resistivity shall be done using Wenner’ s four (4)
electrode method as described in ISO 3043 -1987(Reaffirmed in 2006)
including its latest amendment.

The soil resistivity of the plant area has not yet been measured; the same
should be carried out during detailed engineering by successful Contractor.

After soil resistivity measurement; length of conductor, number of earth
electrodes and no. of test pits shall be finalized based on these design criteria
& the requirements specified in earthing requirements.

Drawings/Document for Reference

The electrical Single Line Diagram(s)/ PLC system architecture for water
supply project including raw water intake & various headwork/ sub-headwork
with/ or without water treatment facility (as applicable) form part of this
specification and should be used for reference purpose only.

The equipment/ switchgear component ratings & requirements shown in the
reference electrical Single Line Diagram(s) are minimum requirements & after
award of contract, Contractor has to get approval for the equipment
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selection with the approval for sufficiency calculations.
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SECTION-35 GENERAL TECHNICAL & PARTICULAR REQUIREMENTS FOR

35.1
35.1.1

ELECTRICAL EQUIPMENT/ SYSTEMS:

415V METAL ENCLOSED SWITCH BOARDS:
Applicable Standards

The design, manufacture and performance of equipment shall conform to
the latest standards specified below. In case of conflict between standards
and this specification, this specification shall govern.

Metal enclosed switchgear- General requirements

Factory Built Assemblies of SWGR and confrol gear for Voltages up to and
including 1000V AC & 1200VAC ISO: 3427

ISO: 8623 / BS: 5486 / IEC: 439

Air Break Switches ISO: 13947-P3 / BSEN6049 / IEC: 947-3

Miniature Circuit BreakersISO: 8828 / BSEN: 60898

Low Voltage FusesISO: 13703 / BS: 1362 / IEC: 269-1

Contactors ISO: 13947/ BSEN: 60947 4 / |EC: 947-1

Starters ISO: 13947/ BSEN60947-4/ IEC: 292-1 to 4

Control Switches & Push buttonsISO: 6857 / BSEN: 60947

Current Transformer ISO: 2705 / BS: 7626

Voltage Transformer ISO: 3156 / BS: 7625 / IEC: 44, 186
Indicating instfruments  1SO: 1248 / BS: 89 / IEC: 51

Marking and Identification of Conductors and Apparatus Terminals
ISO: 11353 / BS: 159

A.C. Electricity Meters ISO: 722, 8530 / BS: 5685 / IEC 145,211
Degree of Protection ISO: 13947 / IEC: 947-P1

Selection installation and maintenance of switchgear and control gear
Code of practice for phosphating iron and steel

Specification for copper rods and bars for electrical purposes

Control transformers for switchgear and confrol gear voltage not
exceeding

1000V AC

ISO: 10118

ISO: 6005 / BS: 3189
ISO: 613

ISO: 12021
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35.1.2 Constructional Features:

The switchgear shall be metal enclosed, modular type suitable for indoor/
outdoor installation, dust & burning proof, self standing floor/ plinth mounting
with a height not exceeding 2300 mm and shall have following features:

a)

b)

c)

d)

f)

g)
h)

)

k)

Panels shall be complying to Form-4 as per ISO 8623: 1993, Part I/ IEC
439-1

Breaker up to 1250A shall be installed in two tiers and above 1250A,
it shall be mounted in single tier.

Minimum clearance between live parts shall be phase to phase
25.4 mm & phase to neutral 20 mm at any location & shall be
complying with the BIL for the panel.

Switchgear shall be divided into distinct vertical sections each
comprising :

i. A completely enclosed bus bar compartment running
horizontally.

i. Enclosed vertical bus bars serving all modules in vertical
section.

i A separate horizontal enclosure for all auxiliary power and
control buses.

iv. Vertical cable alley of minimum 250 mm wide covering
entire height e) Operating devices shall be incorporated
only in the front of switchgear.

Each shipping section shall have metal sheets at both ends
Cable alley shall be provided with suitable hinged doors
All doors shall be with concealed type hinges and captive screws

Each vertical section shall be equipped with a space heater
controlled by thermostat

Each switchgear cubicle shall be provided with interior lighting with
1TW CFL luminaries inclusive of lamp with door limit - on/ off switch.

A power socket (240 V AC, 5/ 15 A) shall be provided in the interior
of each cubicle with On-Off switch.

All identical equipment and corresponding parts be fully
interchangeable without any modifications

Main and Auxiliary Buses:

i. Switchgear bus bars shall be of uniform cross section
throughout the length and made of Electric grade
Aluminium (91 E- 63401)
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Vi.

Vii.

viii.

Xi.

n) All

All bus bars shall be covered with heat shrinkable black
PVC sleeves. Coloured polyester tapes for phase
identification shall be provided at suitable locations.

Bus bar shall be adequately supported to withstand
stresses developed due to short circuits.

Bus bar joints shall be provided with contact grease at the
joints and shall be complete with tensile steel bolts,
washers and nuts

The exposed bus live parts in the cable alley shall be
totally covered against accidental contact by a shroud
(and not by sleeve) to protect the workmen working on
the switchgear.

Vertical bus bars shall have Short Circuit rating same as
main bus bar and shall be suitable for all connected load
of vertical section.

Neutral bus bar size shall be 50% of phase bus bar.

Termination on bus bars at ACB, MCCBs shall be as per
[EC60947-2. For terminations on MCCBs, where phase-
phase and phase to earth clearance are not possible,
Cu spreaders of suitable size shall be used along with the
use of separators.

Bus bar supports shall only be WASA irrespective of bus bar
size. The span between the two insulators shall be
adequate. Joint positions and insulators shall be properly
adjusted so that they don’'t interfere.

For the Main PMCC, Contractor shall ensure that incoming
feeders from transformer shall be suitably designed for
terminating bus duct. Contractor shall consider the
necessary arrangement (dummy panel, adapter panel,
rear extension etc.) if required, for terminating the bus-
duct. Phase transposition, if required, will be done in the
Main PMCC.

Wherever Cu bus bars are provided, it shall be tinned
copper & not bare Cu.

mounting accessories like base channels, cross angles if

required, nuts, bolts etc. shall be supplied by the Contractor.

0) All the indoor switchgear panels shall be suitable for IP-54 degree
of ingress protection for the enclosure. Outdoor panels shall be with
minimum |P-55, degree of protection
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P)

a)

f)

aaq)

bb)

cc)

dd)

All panels shall be made up of CRCA sheet steel of following thickness
i. Load bearing members: 2.5 mm.
ii. Doors and partitions: Doors - 2.0 mm, Partfition - 1.5 mm.
i Mounting plate: 2.0 mm.

iv. Gland plate: 3.0 mm for both incomer and outgoing. For
single core cable these plates shall be non magnetic.

All the panel wiring shall be done with PVC FRLS, multi-stranded
copper wires

Feeder shall have hinged open-able (more than 105°) type door
with panel locks. All bus-bar covers and other panel covers shall be
screw fixed.

Suitable barriers of FRP material shall be provided between two
terminals connected to different voltage supplies.

All doors and detachable components shall be earthed with flexible
green coloured (with Yellow coloured band) PVC sheathed 2.5/ 4.0
sgmm. multi-stranded Copper cable.

The equipment shall be given tropical and fungicidal freatment.

Each compartment & component shall be provided with name
plates (with white letters on Black background) at front, inside & rear
side.

Equipment nameplates shall be fixed by screws/ rivets and shall not
be pasted.

Metallic Shrouding shall be provided for the isolation of main and
vertical bus; as well as to avoid accidental contacts with live parts.

Drawing pocket shall be provided on the inside of incomer feeder
door.

Provision for Top/ Bottom cable entry shall be made to suit the site
condition.

Lifting hooks/ eyes shall be provided in each shipping section of the
equipment and shall be removable type.

All the panels shall be provided with 20% extra power & conftrol
terminals.

All unused contacts of the circuit breaker, protection, auxiliary,
control relays shall be wired up to the terminal block.

All tferminals of different control voltages shall be separate from each
other.
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ee) Studtype terminals andring type lugs shall be used for control cables.

ff) All the control/ power wiring shall be dressed neatly & the wire
running through troughs shall be provided with covers

gg) Switchgear shall be easily extensible on both sides by the addition
of vertical sections after removing the end covers. It shall be
provided with a metal sill frame made of structural steel channel
section properly driled for mounting the switchgear along with
necessary mounting hardware. Hardware shall be zinc plated or
passivated. It shall be provided with labels on the front and rear
indicating the switchgear designation.

hh)  Any operating handle of switchgear shall not be more than 1800
mm and not lower than 300 mm from base of the panel.

i) For individual feeder modules arranged in multi tier formation, it is
essential that the modules are integral multiples of the unit size to
provide for flexibility in changes if any at site. For safety isolation of
the vertical bus bars, insulating barrier with cut outs shall be provided
to allow the power slab contacts to engage with vertical Bus bars. A
vertical cable alley shall be sufficiently wide for motor control
modules and for circuit breaker confrol modules.

i) A horizontal separate enclosure for all auxiliary power and confrol
buses, as required shall be located so as to enable easy
identification, maintenance and segregation from the main power
buses. Tap off connections from these buses shall be arranged
separately for each vertical section.

kk) All equipment associated with a single circuit shall be housed in a
separate module compartment of the vertical section.

Il) For draw out type modules, only the handles of control and selector
switches, push buttons, knobs & cut outs for lamps and meters shall
be arranged on the front doors of the respective compartments to
permit operation without opening the door.

mm) On circuit breaker controlled circuits, protective relays shall be
mounted on the front door of the compartment. All other equipment
pertaining to a circuit shall be mounted on the withdrawal chassis.
All cut outs shall be provided with gaskets for the purpose of dust
proofing.

nn)  Current transformers shall not be directly mounted on the buses.
Current transformer on circuit breaker conftrolled circuits shall be
mounted on the fixed portion of the compartment.

00) In breaker compartments, external cable connections shall be
carried out in separate cable compartments for power and control
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cables.

pp) After isolation of the power and control connections of a circuit, it
shall be possible to safely carry out maintenance in a compartment
with the Bus bars and adjacent circuit live.

qq) The withdrawals chassis shall move on suitable guides and on
suitably plated steel or stainless steel rollers or balls to facilitate easy
withdrawal.

) Cable alleys shall be provided with suitable hinged doors. It shall be
possible to safely carryout maintenance work on cable connections
to any one circuit with the Bus bars and adjustment circuits live.
Adequate number of slotted cable support arms shall be provided
for cleating the cables.

ss) Rear of single front switchgear shall be provided with removable
panels. It shall be possible for one person to remove and fix the
removable panel.

tt) All doors shall be provided with concealed type hinges and captive
SCrews.

uu) The draw out contacts shall be only between copper/copper
alloy/ aluminum fuses, which are silver or tinplated. The contact
design shall be such that there should be no arcing/ deformation
under the associated peak short circuit current.

vv)  Switchgear shall be designed in such a way that all components
equipment and Bus bars operate satisfactorily without exceeding
their respective maximum permissible rise in temperature under
ambient temperature conditions prevailing within the switchgear
cubical, with reference to ambient temperature outside the
switchgear cubical.

ww)  Provision of ventilating louvers shall be provided with fine-screened
brass or Gl meshes to prevent entry of vermin and dust.

XX) The various types of modules indicating the control requirements of
each type together with the list of component equipment required
for each type shall be as follows:

i. Incoming circuit - Draw Out type air circuit breaker for
above 630A/ Fixed type MCCB for 630A & below

i Outgoing feeder - ACB/ MCCB/ MPCB

iil. Auxiliary services - Starters, capacitors, Distribution
Boards and other auxiliary load

vy) Physical size of compartment for each type of control and current
rating shall be so chosen that all the basic and additional equipment
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can be housed in the compartment. No equipment associated with
any particular circuit shall be permitted to be mounted in any other
circuit module.

4.1.3. Power Distribution Board (PDB) configuration shall be two no. *A TPN
MCCB I/Cs and six no.

*A TPN MCCB O/G feeders. The O/G feeders shall be supplying to Sub DBs.
The configuration of Sub Distribution Board (SDB) shall be *A FP MCCB |/C
and 2 nos. 63A TPN

MCB & 12 nos. 20A SP MCBs as outgoing feeders. (*A) shall be decided
during detailed engineering.

4.1.4. Separate instrument’'s compartment for indicators of flow meter (s),
energy meter, level & pressure controller (if any) shall be provided as per
actual requirement of suitable size.

35.1.3 Control Voltages:
Following control voltages shall be used in LV panels

Q) All ACBs tripping/ Closing shall be suitable for 110/ 240V AC (24/
110VDC) as applicable. The trip coil and closing coils of ACBs shall
operate satisfactorily under the following conditions of supply
voltage:

i. Closing coils- 85 % to 110 % of rated voltage
i. Trip coils- 70 % to 110 % of rated voltage.

b) Indications/ Annunciator for LV Main PCC/ MCC- 110/ 240V AC (24/
110vVDC)

C) Indications for auxiliary DBs - 240V AC

d) Space heater, 5/ 15A socket, panel illumination lamp etc- 240V AC
derived from AC bus e) 240V AC, 110V AC and other voltages shall
be segregated to avoid mix-up of voltages.

f) Control transformers suitably rated of voltage ratio 415/ 240/ 110 V
on the Incomer/ Bus shall be provided. For the control transformers,
fuses shall be provided on the 415 V side and MCBs on the 240/ 110V
side. The conftrol tfransformer shall be cast resin type only.

35.1.4 Painting:

qa) All sheet steel work shall be paint through 7 tank electrostatic powder
coating process in accordance with the required procedure and
with the applicable standards. The switchgear enclosure shall be
powder coated with shade as per RAL-7032.

b) The final finished thickness of paint film on sheet steel enclosure shall
not be less than
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35.1.5

80 microns. Finished painted appearance of equipment shall present an
aesthetically pleasing appearance, free from dents and uneven
surfaces.

Interchangeability:

All identical equipment and corresponding parts including chassis of draw
out modules of the same size shall be fully inferchangeable without having to
carryout modifications. For trouble free interchangeability, the draw out
arrangements shall be designed such that normal dimensional variations are
taken care of by self-aligning feature of the modules.

35.1.6 Drawings & Documents:
Prior to fabrication of the switchgear, the Contractor shall submit following for
Purchaser Representative’s approval - the dimensional drawing and design
calculations indicating bus bar size, short circuit rating of all the electrical
component used, internal wiring, components mounting details etc. The
Contractor shall submit manufacturers catalogues of the electrical
components installed in the switchgear.

35.1.7 Inspection:
At all reasonable times during production and prior to dispatch of the
switchgear to site, the Contractor shall arrange and provide all the facilities
at their plant for inspection & testing of switchgear.

35.1.8 Earthing:

qa) Al/ Gl earth bus bars of adequate size shall be provided for the entire

length of the panel.
The framework of the enclosure shall be connected to this earth bus.
Provisions shall be made for connection form this earth bus to the
main earthing bus bar coming from the earth pit on both side of the
switchgear.

b) The earth continuity conductor of each incoming and outgoing
feeder shall be connected to this earth bus bar. The armour of cables
shall be properly connected with earthing clomp and the clamp
shall be ultimately bonded with the earth bus bar.

35.1.9 Labels & Name Plate:

a) Engraved PVC labels shall be provided on allincoming and outgoing
feeders. Single line circuit diagram showing the arrangements of
circuit inside shall be pasted on inside of the panel door and
covered with tfransparent laminated plastic sheet.

b) A nameplate with the switchgear designation in bold letters shall
be fixed at top of the central panel. A separate nameplate giving
feeder details shall be provided for each feeder module door.

Error! No text of specified style in document. 206

PART-E, CIVIL WORKS



d)

e)

Inside the feeder compartments the electrical components,
equipments, accessories like switchgear shall be provided with
stickers shall suitably identify control gear, lamps, relays etc.

Engraved nameplates shall preferably be of 3-ply (Red-White-Red or
Black-White-Black) lamicoid sheet however black engraved perplex
sheet nameplates shall also be acceptable. Engraving shall be done
with square grove cutters.

Nameplate shall be fastened by counter sunk screws and not by
adhesives.

35.1.10 Danger Notice Plates:

a)

b)

c)

d)

f)

g

h)

The danger notice plate shall be affixed in a permanent manner on
operating side of the switchgear.

The danger notice plate shall indicate danger notice in Gujarati,
Hindi and English.

The danger notice plate, in general shall meet to requirements of
local inspecting authorities.

Caution name plate, “Caution Live Terminal” shall be provided at all
the points where the terminals are likely to remain live and
isolation is possible only at remote end i.e. incomer to the
switchboard.

The danger noftice plate shall be made from minimum 1.6 mm thick
steel sheet and after due pretreatment to the plate, the same shall
be painted white with vitreous enamel paint on both front and rear
surface of the plate.

The letters, figures, the conventional skull and bones shall be
positioned on the plate as per recommendations of latest edition of
ISO 2551-1982.

The said letters, the figures and the sign skull and bonds shall be
painted in signal Red color as per latest edition of ISO 5 - 1978.

The danger plate shall have rounded corners. Locations of fixing
holes for the plate shall be decided to suit the design of the
switchgear enclosure.

35.1.11 Cable Entry:

Q) The panel shall have provisions of cable entry from top/ bottom.
The removable cable gland plate shall be provided to make entry
dust and vermin proof.
b) The panel shall have provisions for fixing the multi-core cable glands.
C) The cable glands support plates shall be 3 mm thick.
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d) Cable entries to the panel shall be from the bottom unless
otherwise specified. Cable gland shall be double compression
screwed type and made of brass.

35.1.12 Mountings:
q) All equipments in front of panel shall be of flush mounting type.

b) All equipment shall be so mounted that the removal and
replacement may be accomplished individually without interruption
of services of others.

c) All equipment inside the panel shall be so located that their
terminals and adjustments are readily accessible for inspection or
maintenance.

d) The centerline of switches, push buttons and indicating lamps shall
be matched to give a neat and uniform appearance. Likewise the
top lines of all meters, relays and recorders etc. shall be matched.

It is important to note that when pumping station is idle and transformer is
required to be kept energized under no load/ part (miniscule) load
condition, the necessary LV fixed capacitor bank (approx. 5% of transformer
rating) shall be provided in PMCC (transformer LV incomer) panel and shall
be manually/ automatically switched on to maintain power factor more
than 0.95 but less than 0.99 (near unity). All the components for fixed type
Capacitor bank (to be mounted in Main LV PMCC) panel shall be as
indicated in typical electrical Single Line Diagram attached with the
specifications. This is a complete responsibility of the Confractor to maintain
the power factor under idle condition of pumping station. Any power factor
adjustment charges levied by power utility shall be recovered from the
Contractor along with 5 % lump sum administrative charge by the Owner.

35.1.13 Air Circuit Breaker (ACB):

qa) All the incomers & bus coupler ACBs shall be 4P EDO type. All other
ACBs shall be TPN EDO type.

b) All the ACBs shall have Ics=lcu=lcw=100%

c) Up to and including 630 A, Fixed Type FP/ TPN MCCB shall be
considered, while above 630A FP/ TPN, fully draw out type ACB
shall be considered in line with the electrical Single Line Diagram
requirements.

d) All ACBs shall be provided with additional 6 NO + é NC contacts,
exclusively for Purchaser’s use.

e) All the ACBs (except for APFC panel) shall be provided with
microprocessor based O/L+ S/C + inbuilt E/F protections.

f) ACBs/ MCCBs for APFC panel shall be provided with thermal
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a)

h)

)

k)

magnetic based O/L+ S/C + E/F protections.

Each ACB shall be provided with — On, Off, Trip, Spring Charged,
Trip Coil Healthy, Service & Test Position indication lamps.

For incomer feeders R, Y & B Phase indication lamps shall be
provided.

All ACBs shall be Schneider make ‘Masterpact NW'/ Siemens ‘3WL'/
L&T ‘C Power’ OR Equivalent from the approved make list.

Circuit breaker shall be horizontal withdrawal type, comprising three/
four identical poles operated through a common shaft.

It shall be suitable for switching duty of fransformer and motors and
other devices.

It shall be possible to push in and withdraw the breaker easily and
without much effort.

Insulating plugs and sockets for power as well as for control circuits shall be
of robust design and fully self-aligning. Plugs and sockets for power circuits
shall be silver faced, insulated with PVC or other insulating material.

m)

The breaker shall have three distinct positions namely services, test
and fully withdrawn positions. In test position, it shall be possible to
operate the circuit breaker without energizing the power circuits.
Separate limit switches each having a minimum of four (4) contacts
shall be provided for both service and test position of the circuit
breaker. These contactors shall be rated for 10 Amp, 240 volts AC.

35.1.14 Operating Mechanism:

a)

b)

d)

e)

The EDO type ACB shall be power operated by a motor charged
spring operated mechanism & MDO type shall be manual type spring
operated mechanism.

The operating mechanism shall have anti-pumping features under
every method of closing. The operating mechanism shall normally
be operated by Local/ Remote electrical control, when the breaker
is in service position. Shunt trip coils shall perform electrical tripping.

The main poles of the breaker shall operate simultaneously. Also
there shall not be any objectionable rebound of the moving contact
in the fixed contacts.

The mechanism shall be such that any failure of auxiliary spring
shall not prevent tripping. When the breaker is in closed position,
failure of any auxiliary spring shall not cause damage to the CB or
danger the operation.

A mechanical indicator shall be provided on the breaker operating
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f)

g

h)

mechanism to indicate open and closed position of the breaker.
This shall be visible to a man standing in front of the cubical with the
door closed.

It shall be possible to operate the breaker mechanically. This shall be
possible only after opening the cubical door. Provision shall be
made for local electrical control also when the breaker is in the test
position by a conftrol switch on the cubical doors.

All working parts of the mechanism shall be of corrosion resistance
material. All split pins; bolts, nuts and other parts shall be properly
pinned and locked to prevent loosening with repeated operation of
the breakers.

Auxiliary switch containing 6 NO +6 NC potential free contacts
rated for 10 Amp 240 V AC (Inductive breaking).

35.1.15 Spring Charged Mechanism:

a)

b)

d)

Spring operated mechanism shall be complete with motor, opening
spring, closing spring with limit switch for automatic charging and all
necessary accessories to make the mechanism a complete
operating unit.

The breaker operation shall be independent of the motor, which
shall be used only for tensioning/ compressing of the spring.

The closing operation shall automatically charge the tripping spring.
The closing, opening shall get charged immediately after a closing
operation is performed.

Motor used shall be preferably universal type operated on AC
supply. The Motor shall operate satisfactory at all values “between”
85% to 110% of rated voltage.

35.1.16 Mechanical/ Electrical Interlocking:

a)

b)

Mechanical interlock arrangement shall be provided between
two incomer breakers.

Interlocking arrangement shall be robust, heavy-duty type and
sturdy in construction.

Interlocking between two-incomer breakers shall be provided in
such a way that in normal condition bus coupler shall be in * OFF *
position so that both the transformer can be kept charged and the
total load can be divided equally between two circuits.

During fault, maintenance or any other abnormal condition while
one of the transformer is not in working mode, the bus coupler shall
be in * ON “position so that total load can be supplied by the
remaining fransformer circuit.
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d)

Interlock shall be Mechanical and Electrical type. In case if one of
the interlock fails the other way can be used for interlocking purpose.

35.1.17 Moulded Case Circuit Breakers (MCCB)

a)

b)

c)

d)

f)

g

h)

j)

n)

The MCCBs shall conform to IEC 947 & the latest applicable
standards.

All MCCBs shall be of fixed type unless otherwise specified in the
specifications elsewhere.

MCCBs shall be of four pole/ triple pole with neutral construction
arranged for simultaneous four/ three-pole manual closing and
opening and for automatic instantaneous tripping on short circuit.

All the incomer & bus coupler MCCBs for Main LT PMCC panels shall
be FP type with microprocessor based O/L+S/C+inbuilt E/F release
& all outgoings MCCBs shall be TPN with thermal magnetic based
O/L+S/C+ E/F releases.

AllMCCB's shall be Schneider make Compact NSX/ Siemens- Sentron
3VL OR equivalent from the approved make list.

For achieving the Earth Fault protection in thermal magnetic (TM)
based MCCBs, external CBCT, Earth Fault relay & shunt trip provision
shall be considered as part of complete TM based MCCB.

The ON, OFF and TRIP positions of the MCCB shall be clearly
indicated by using LED indications.

MCCBs shall be with Ics = Icu = 100%

MCCB shall be capable of withstanding the thermal stresses caused
by overloads and locked rotor currents of values associated with
protective relay settings of the motor starting equipment and the
mechanical stresses caused by the peak short circuit current of
value associated with the switch gear rating.

All the MCCBs shall be of current limiting type and shall provide a
cut off in 4-8 milli seconds for prospective currents during faults.

All the MCCBs shall be provided with rotary operating handle with
door interlock.

MCCB terminals shall be shrouded and designed to receive cable
lugs for cable sizes relevant to circuit ratings.

All MCCBs shall be provided with additional 2 NO + 2 NC
contacts, exclusively for Purchaser’s use.

All the switchgear selection for motor feeders shall be Type-2 co-
ordinated.

Entire LV system shall be fuse less type & fuses shall be used only for VT/ Control
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Transformer primary side. MCBs shall be provided on secondary of PT/ Control
transformer

35.1.18 Miniature Circuit Breaker (MCB):

qa) MCB shall be hand operated, air break, quick make, quick break
type.
b) Operating mechanisms shall be mechanically trip-free from the

operating knob to prevent the contacts being held closed under
overload or short-circuit conditions.

c) Each pole shall be fitted with a bi-metallic element for overload
protection and a magnetic element for short-circuit protection.
Multiple pole MCBs shall be mechanically linked such that tripping of
one pole simultaneously trips all the other poles. The magnetic
element tripping current classification shall be of the type suitable for
the characteristics of the connected load. Where this is not specified,
it shall be Type C.

d) The short circuit rating shall be not less than that of the system
to which they are connected.

35.1.19 Direct-On-Line Starters:
Direct on line motor starter shall have following components/ features:

a) Direct-on-line starters shall be suitable for Class AC-3 utilization
category as per ISO:

13947 (Part 4), unless otherwise mentioned in tender.

b) DOL starter shall have MCCB/ MPCB, Overload Relay with SPP,
Contactor etc.

C) Type 2 Co-ordination shall be ensured.
35.1.20 Avtomatic Star-Delta Starters:

Automatic star-delta motor starters shall have following components/
features:

a) Three sets of contactors one for the line, one for the star point and
one for the delta, and a timer to automatically change the
connections from star to delta.

b) Star Delta Starters shall consist of MCCB/ MPCB, Overload Relay with
SPP, Contactors, electronic timer etc.

c) Star-delta contactors shall be electrically interlocked to permit
starting of the motor in the proper sequence, namely star contactor
closing, line contactor closing, timer energized after fime delay,
timer contact de-energizing the star contactor, and delta contactor
closing.
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d)

e)

Star-delta starters shall be suitable for AC-3 utilization category as per
ISO: 13947 (Part unless otherwise mentioned in tender.

Type Coordination shall be ensured.

35.1.21 Reversing Starters:

Motor Reversing starter shall have following components/ features:

a)

b)

Forward and reverse contactors, electrically interlocked with each
other.

Reversing starters shall be suitable for Class AC-4 duty as specified
in applicable standards, unless otherwise mentioned in tender.

35.1.22 Avuto Transformer Starter (ATS):

Auto Transformer starter shall have following components/features:

a)

d)

)

g)

Auto transformer shall be air cooled type having three (3) tappings
of 50%, 65% and 80%. The same should be wound with Copper wire.
The size of the wire should be determined to suit the associated
motor rating. The tapping requirement indicated is minimum
required & Contractor to ensure proper tapping selection based on
motor starting requirement.

Stamping of reputed make and winding wire with ‘B’ class
insulation should be used.

This should also be suitable for minimum 6 starts per hour. Core
shall be of CRGO material.

Maximum temperature rise should not be more than 115°C.
Kordnoffer circuit (Closed Transition type) should be adopted in ATS
panel. There shall be an acrylic/ Hylom sheet over & below the
transformer. Also to absorb humming rubber sheet shall be provided
below auto transformer.

Auto transformer shall be vacuum impregnated.

Testing of transformers should withstand full load starting current for
six starts per hour, each kick of 15 seconds duration as per relevant
ISO.

ATS shall be provided with thermal overheat protector in each coil
of transformer from overheating. Thermal overheat protector rating
shall be 900°C with 10% tolerance.

ATS shall consist of MCCB/ MPCB, Overload Relay, and Contactors
etc.

35.1.23 Soft Starters

Fully automatic microprocessor based soft starters with built-in bypass
terminals for pump control application shall be considered for the motors
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above 75 kW. The features/ requirements of the starters shall be as per
following but not limited to:

a) The soft starter shall be designed, built and tested according to
the latest editions of applicable IEC standards/ IEC 947-4-UL, CE.

b) Input Voltage — 3Ph, 415V, +10%

c) Input Frequency - 50 Hz, +5%

d) Control Voltage — 100 - 240 V AC

e) Ambient Conditions:

i. Temperature- 50 Deg C. (Operating range -5 to 70°C)

ii. Relative Humidity of 5 to 95%

f) Control Method - Torque Control/ Reduced Voltage/
Ramp

9) Motor Protection - Thermal overload protection

h) Starter Protection - S/C, Phase imbalance, Phase failure, Phase
reversal, O/ V, U/ V, Locked rotor, excessive starts per hour for
application, Phase loss input/ output, Motor output loss.

i) EMC standard - I[EC 61000-4-2 level-3, IEC 61000-4-3 level-3

i) Built-in communication port for RS 485.

k) Type 2 Co-ordination shall be ensured.

1) The soft starter shall be complete with the following acceleration and
deceleration settings & display requirements as a minimum-

i. Starting Torque: Initial torque shall be adjustable from 0-
100% of maximum locked rotor torque.

i. Ramp Time: The ftime between starting torque and
maximum torque shall be adjustable between 1 to 60
seconds. The time between maximum torque & stop shall
be adjustable between 2 to 120 seconds

iii. The current limit feature shall have the following
characteristics:

The maximum allowed current during start shall be
adjustable from 150% to 500% of soft-starter maximum
current rating.

Starting torque shall be fixed at 40% when utilizing the
current limit function.

iv. Voltage Ramp start & Full voltage DOL start shall be
possible.

V. For stop function — Linear torque control, Quadratic Torque
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vi.

Vii.

viii.

Xi.

Xii.

Control, Voltage ramp conftrol, soft break etc. functions
shall be provided.

The soft-starter shall be provided with a functional ground
to remove and/ or minimize electrical noise injected on
the soft starter control board.

Normally open output relays shall be provided for faults
and status indications.

Normally closed contacts for fault relays shall be provided
as an option.

The soft-starter shall be provided with a 2-position dip
switch to select between the normal in-line connection
(3-lead motor) and inside the delta (6-lead or 12-lead
delta wound motors).

The soft-starter shall be controlled completely through solid
state design algorithms. No moving electromechanical
contacts shall be allowed.

All adjustments shall be made from the front of the soft
starter through keyboard (soft keys)

The Soft starter shall have in-built/ remote display

parameters. With following display
Three Phase Currents
Three Phase Voltages
Shaft Power in kW / HP (selectable)
Motor thermal capacity
Motor Energy consumption (kWh)
Power factor

Run time in hours

The Soft starter shall have following fault indications

Line failure

Phase imbalance

Over temperature — Motor
Over temperature — Soft Starter
Shorted Thyristor

Open Thyristior

Locked Rotor

Motor output loss

Overload - Shaft Torque
Underload - Shaft Torque
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Xiv.

XV.

XVi.

XVil.

XViii.

XiX.

m)

" Over voltage
" Under voltage
" Excessive Starts

] Phase reversal

Shaft Power measurement without the use of external electro
mechanical sensors.

Shaft overload and under load protection shall be available
through the controller, even in a by-pass configuration.

When fault conditions are detected, the controller shall inhibit
starting or shut down SCR pulse firing.

The standard feature pump control shall be implemented to
provide closed loop control of a motor to match the specific torque
requirements of centrifugal pumps for both starting and stopping.
This shall aid in eliminating the phenomenon commonly referred to
as “water hammer”.

The soft-starter shall be designed for three-phase control with two
anti parallel SCRs in each phase. SCR-Diode combination shall not
be acceptable.

= The PCB shall provide digital microprocessor control and
supervision of all controller operation, including SCR pulse
firing control.

. The PCB power supply shall be self-tuning to accept control
power input from 100 to 240 or 380 to 500 V AC, 50/ 60 Hz.

= The SCR firing circuitry shall incorporate an RC snubber
network to prevent false SCR firing.

] When fault conditions are detected, the controller shall
inhibit starting or shut down SCR pulse firing.

SCRs shall have the following minimum repetitive peak inverse
voltage ratings:

. 200 to 525V: 1600 V
. 200 to 690V: 1800V

Soft Starter shall be ABB make PSTB 840-600-70/ Schneider make
Alistart-48 or better from the approved make list.

35.1.24 Contactors:

The power contactors used in switchboard shall have following features:

q) The contactors shall confirm to ISO 13947 & the latest applicable
standards
b) The power contactors shall be of, air break, single throw, friple
pole, electromagnetic type.
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f)

g

h)

35.1.25 Relays:

The insulation class of contactor’s coil should be B or higher.

Operating coils of all contactors shall be suitable for operation on
110/ 240 V, single phase, 50 Hz, AC supply.

Contactors shall be provided with at least two pairs of NO and NC
auxiliary contacts.

Contactors shall not drop out at voltages down to 70 % of coil rated
voltage.

All the switchgear selection for motor feeders shall be Type- 2
coordinated.

Motor starters shall be complete with auxiliary relays, timers and
necessary indications.

Q) Main protective relays shall be Numerical type. They shall be
suitable for semi-flush mounting with only flanges projecting on the
front with connections from the rear.

b) All relays shall be enclosed in rectangular shaped, dustproof cases
and shall be suitable for flush mounting.

c) All protective relays shall be in draw out cases with built in test
facilities.

d) Auxiliary relays and timers shall be rated to operate satisfactorily
between 70 % and 110 % of the rated voltage

e) Test block and switches shall be located just below each relay for
testing unless otherwise specified. All auxiliary relay and timers shall
be supplied in non-draw out cases.

f) All protective relays shall be provided with at least two pair of
potential free output contacts, exclusively for Purchaser’s use.

Q) Relay cases shall have adequate number of terminals for making
potential free connections, to the relay coils and spare contacts.
Paralleling of contacts if any shall be done at the terminals on the
casing of the relay.

h) Each relay shall have provision for easy isolation of trip circuit for the
purpose of testing and maintenance.

i) All relays shall with stand out a test voltage of 2 KV, 50 Hz RMS
voltages for one minute.

) Auxiliary seal in units provided on the protective relay shall be shunt
reinforcement type.

k) 250 kW & above rated motors shall be breaker controlled with
motor protection relay Siemens ‘7SK 80" OR equivalent from
approved make list.
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35.1.26 Thermal Overload Relays

a)

b)

d)

35.1.27 Timers

Starters shall be complete with a three element, positive acting,
ambient temperature compensated, fime lagged thermal overload
relay with adjustable settings. The setting range shall be properly
selected in accordance with the rating of the motor.

Thermal overload relays shall be hand reset type

'Stop' push button of the starter and hand-reset device shall be
separate from each other.

Overload relay hand reset push button shall be brought out on the
front of the compartment door. Overload relay shall be provided
with at least 1 'NO' and 1 'NC' or one changeover contact.

Thermal/ Electronics timer for change over in star-delta and ATS panel should
be provided.

35.1.28 Switch And Contactor Ratings:

Switch and contactor rating for various motor starter modules shall be
selected by the Contractor, based on the specifications. Contractor shall also
select appropriate ratings & ranges for thermal overload relays. These details
shall be subject to the Purchaser’s approval.

35.1.29 Single Phasing Preventers:

a)

b)

c)

d)

f)

9)

Single phasing preventer relay shall be provided to protect motors
against single phasing.

It should operate satisfactory from 320/ 480V. Timing range of delay
start 0 - 45 seconds.

Toggle switch for Auto SPP by pass should be provided on front of
unit.

The relay shall not operate for supply voltage unbalance of + 5%.
After sensing single phasing, the relay shall operate with a time delay
of 2 to 3 secs.

The relay shall not operate for a 3- phase power supply failure. The
relay shall be of the hand-reset type with a hand-reset push button.
Resetting shall be instantaneous and independent of the adjusted
time delay in the tripping of the unit. Visual indication for the
operation of the relay shall be provided.

The relay shall be suitable for application to protect reversible and
non reversible motors.

The relay operation shall be independent of the motor KW rating,
the loading conditions prior to the occurrence of the single phasing
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h)

and RPM of the motor.

The relay shall be of the fail-safe type and shall operate to trip the
motor when the relay internal wiring is accidentally open circuited.

35.1.30 Power & Control Wiring Connections:

a)

b)

f)

a)

h)

i)

k)

m)

Terminals for both incoming and outgoing cable connections shall
be suitable for 1.1kV grade Al/ Cu conductor XLPE armoured cable
and shall be suitable for connections of solder less sockets for the
cable size.

Main PMCC incomer feeder shall be suitable for bus duct
connections using Aluminum Bus bars

Both control and power wiring shall be suitable for Bus Duct/ Cable
termination as per guidelines mentioned in fransformer
specifications.

Both control and power terminals shall be properly shrouded. Power
terminals shall be of stud type.

20% spare terminals shall be provided on each terminal block.
Sufficient terminals shall be provided on each terminal block so that
not more than one out going wire is connected to per terminal.

Suitable barriers of enclosures shall preferably separate terminals
strips for power and control from each other.

Wiring inside the modules for power, control, protection and
instruments etc shall be done with use of 1.1 kV grades,
multistranded Cu, PVC FRLS wiring.

Power wiring inside the starter module shall be rated for full current
rating of respective contactor but not less than 4.0 Sg. mm. 2.5 Sq.
mm copper wire shall be used for current tfransformer circuits.

Other control wiring shall be done with 1.5 Sg. mm copper conductor
wires.

Wires for connection to the door shall be flexible. All conductors shall
be crimped with solder less sockets at the ends before connections
are made to the terminals.

There shall be control transformer for control power supply (110/ 240V
AC) and separate control bus.

Particular care shall be taken to ensure that the layout of wirings
is neat and orderly.

Identification ferrules shall be filled to all the wirings terminations for
ease of identification and to facilitate checking and testing.

Washers shall be used for all Copper and Aluminum connections.
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n) Final wiring diagram of power and control circuit with ferrules nos.
shall be submitted along with the panel as one of the documents
against the contract.

35.1.31 Terminals

q) The outgoing terminals and neutral shall be brought to a cable alley
suitably located and accessible from the panel front.

b) The current transformer for instruments metering shall be mounted on
the disconnecting type terminal blocks. No direct connection of
incoming or outgoing cables to internal components of the
distribution board is permitted; only one conductor may be
connected in one terminal.

35.1.32 Wire Ways:

q) The horizontal PVC wire way with screwed covers shall be provided
at the top to take interconnecting control wiring between different
vertical sections.

35.1.33 Indicating Instruments:

a) All analogue indicating meters shall be 144 x 144 mm size taut band
with 240° Scale. All indicating meters shall be provided as per
enclosed electrical Single Line Diagram.

b) Ammeters for motor feeders shall have suppressed scale up to 6 times
beyond full load.

C) Dials shall be parallox free and white with black numbers and
letterings & pointer shall be of knife-edge type. Such instruments
shall be provided with zero adjustor accessible from the front.

d) Instruments shall have an accuracy class 1.0 or better.
e) Instrument dials shall be white with black numbers and lettering.
f) Ammeter and current coils of wattmeter's and ammeters shall

confinuously withstand 120 % of rated current and 10 times the
rated current for 0.5 second without loss of accuracy.

Q) Voltmeters and potential coils of voltmeters shall withstand 120%
rated voltage confinuously and twice the rated voltage for 0.5
seconds without loss of accuracy.

35.1.34 Metering Instruments:

qa) Multifunction meters shall be provided for incomers, main pump
motor feeders and outgoing feeders of 250A & above. Size of the
MFM shall be 96 x 96 sgq. mm & provided with following metering
features:

i. Current, Voltage, Energy (kWh), MD (kW, kVA), PF & Hz etc.
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b)

ii. MFM shall be L&T make ‘Quasar’/ Siemens OR
equivalent.

i MFM shall be with accuracy class 1.0 or better & having
RS 485 communication port.

Multifunction meters shall be suitable for operation from the
secondary of CTs and VTs.

They shall be provided with a separate 3 phases, 4 wires type test terminal
blocks for testing of meters without disturbing CT and VT secondary
connections.

c)

Current coils of meters shall have a continuous overload capacity
of 120 % for both accuracy as well as thermal limits. Also the coil shalll
withstand at least 10 times rated current for 0.5 second without loss
of accuracy.

35.1.35 Current Transformers:

a)

b)

h)

Current transformers shall be of cast resin type. Insulation Class shall
be Class 'E' or better.

Current transformer shall have a short fime withstand rating equal
to the short time withstand rating of the associated switchgear for
one second for breaker feeders.

Unless otherwise  specified, the minimum  performance
requirement of current transformers is as follows:

i. Measuring CTs -15 VA, accuracy class 1.0 or better.
ii. Protective CTs - 15 VA, accuracy class 5P20.

The above mentioned burdens are minimum required & it will be
Contractor’'s responsibility to coordinate the current transformer
burden with the requirements of relays, instruments and leads
associated with that partficular current fransformer. Confractor has to
provide sufficiency calculations for the same.

Current transformer (CT) shall have polarity markings indelibly marked
on each fransformer and at the lead terminations at the associated
terminal block

CT shall be able to withstand the thermal and mechanical stresses
resulting from the maximum short circuit current

Test links shall be provided in both secondary leads of the CTs to easily
carry out current and phase angle measurement tests.

Identification labels giving type, ratio, output and serial numbers shall
be provided.

35.1.36 Voltage Transformers:

a)

Voltage transformers shall be of cast resin type. Insulation Class shall
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b)

d)

g

h)

be Class 'E' or better.

Unless otherwise specified, the minimum performance requirements
of Voltage transformers are as follows:

i. Measuring VTs - 50 VA per phase and accuracy class 1.0
i. Protective VTs - 50 VA per phase and accuracy class 3P.

iii. Dual purpose VTs - 100 VA and dual accuracy class 1.0/
3P for metering and protection respectively. VA is per
phase.

iv. The above mentioned burdens are minimum required &
Contractor has to provide sufficiency calculations for the
same.

All secondary windings of voltage transformers including open delta
windings shall be rated for 110 V /¥3, 110V/ 3 per phase.

Voltage transformer shall have a continuous over voltage factor
of 1.2 and short time over voltage factor as follows:

i. 1.5 for 30 seconds in case of effectively earthed system.
ii. 1.9 for 8 hours in case of non-effectively earthed system.

Voltage transformers shall be complete with suitable rated primary,
fuses. Primary fuses shall have a rupturing capacity equal to the
rupturing capacity rating of the associated switchgear. All the
secondary circuits of the VT shall be protected by MCBs.

It shall be possible to replace voltage transformers without having
to de-energize the main bus bars.

The terminals of VT secondary and tertiary windings, which are
required to be connected to earth, shall be earthed by an isolating
link without a fuse.

Identification labels giving type, ratio, output and serial numbers shall
be provided.

35.1.37 Push Buttons:

a)

b)

Push buttons shall have two normally open and two normally
closed contacts unless otherwise specified. The contacts shall be
able to make and carry 5A at 110V DC and shall be capable of
breaking 1A inductive load at 110V DC. They shall be provided with
inscription plates engraved with their functions.

Emergency stop' push buttons shall be of Mushroom type, lockable
in the pushed position and shall be shrouded to prevent accidental
operation. Key shall not be required for the operation of the push
button.
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c)

The Internal wiring and terminal blocks shall meet the relevant
requirements.

35.1.38 Auxiliary Transformers:

Any auxiliary voltage required for any of the component inside the
switchgear shall be derived from the main supply by providing adequately
rated auxiliary fransformer mounted inside.

35.1.39 Indicating Lamps: Indicating lamps shall be:

a)
b)

c)

d)

Clustered LED type and of low watt consumption.
Provided with series resistors.

Provided with translucent lamp covers of colors 'Red', 'Green' and
Amber' efc. as required.

Indicating lamp shall be of the double contact, bayonet cap type
rated for operation at either 110 V AC or atf the specified AC/ DC
system voltage as applicable.

35.1.40 Control & Selector Switches: Control and selector switches shall be:

a)
b)

Rotary type with enclosed contacts.

Adequately rated for the purpose intended (Minimum acceptable
rating is 10A continuous at 230V AC and 1A (inductive break) 220V
DC.

Provided with escutcheon plates clearly marked to show the
positions.

Control switches shall be spring return to normal type & provided
with pistol grip type handles.

Selector switches shall be maintained contact stay put type.
Switches in ammeter circuits shall be of break type contact. Selector
switches shall be provided with oval handles.

35.1.41 Space Heaters:

a)

b)

d)

Adequately rated anti-condensation space heaters shall be
provided, one for each control panel, for each switchboard and for
each marshalling kiosk.

Space heater shall be of the industrial strip continuous duty type,
rated for operation on a 240 V, 1 phase, 50 Hz, AC system.

Each space heater shall be provided with a single pole MCB with
overload and short circuit release, a neutral link and a control
thermostat to cut off the heaters at 350 C.

Space heater indicated in the breaker modules represents the
space heater for each vertical section of the switchboard. Where
breakers are mounted in two-tfier formation, then only one space
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heater with associated MCB and thermostat is adequate for the
vertical section

35.1.42 Cubicle Lighting/ Receptacle:

a)

b)

Each control cabinet, marshalling box, etc. shall be provided with
interior lighting by means of 11 W CFL luminaries with door operated
On/ Off switch.

A 240 V, 1 phase, AC receptacle (socket) plug point shall be
provided in the interior of each panel with a MCB.

Routine and Acceptance Tests to be conducted by the manufacturer at
their own risk and cost in presence of Purchaser/ Purchaser's representative
during inspection & testing at manufacturer’s works:

qa) Following Routine tests as per ISO: 13947 and IEC: 60947 standards
& other specified relevant ISO standards shall be performed by the
manufacturer and  witnessed by  Purchaser/  Purchaser's
representative on LV Switchgear panel complete with the
accessories.

i. Dielectric test on main circuit.

ii. Test on auxiliary and confrol circuit.

i Measurement of insulation resistance of the main circuit.

iv. Tightness of main circuit.

V. Design and visual check.

Vi. Dimensional check and BOM verification.

Vil High Voltage test on power & control circuit.

viii. Functional & mechanical operation test of all
components.

iX. Measurement of thickness of sheet steel & paint.

X. Verification of wiring as per approved schematic.

b) Following Type Tests reports as per ISO: 13947 and IEC: 60947 to be
submitted for the same rating & type of LV Switchgear panel
conducted in past for review of Purchaser at the time of inspection
& testing of equipment. Type test reports should be valid and not
be older than the 5 years.

i. Dielectric test on main and auxiliary circuit.
ii. Temperature rise test.
ii. Making and Breaking test of switching elements.
iv. Degree of protection test.
V. Short circuit withstand test.
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Vi. Electromagnetic compatibility test.

Certified copies of all type and routfine test certificates and
Calibration Certificates of measurement instruments which are used
during inspection shall be submitted for the Purchaser’'s review/
approval before dispatch of the switchgear.

35.1.43 Test Certificates:

a)

b)

Testing of switchgear shall be carried out at factory or at site as per
standard in presence of Purchaser/ Purchaser’s representative.

The test results shall be recorded on prescribed forms. The
certificates for the test carried out at factory or at site shall be
submitted in duplicate to the Purchaser/ Purchaser’s Representative
for approval. Components and equipment that are not fully
interchangeable are liable for rejection. Contractor shall replace
all such non interchangeable equipment at his cost.

35.1.44 Drawings/ Documents:

After award of contract, Contactor has to submit drawings/ documents for
Purchaser’s approval as mentioned below but not limited to:

a)

b)
b)

d)

General arrangement diagram showing dimensions of enclosure,
length, widths and depth of enclosure and bill of quantity
indicating the rating, make of each components and quantity.

Complete assembly drawings of the switchboard/ distribution
board/ MCC showing plan, elevation and typical sectional views
and location of cable boxes and control cable terminal blocks for
external wiring connections, etc.

Foundation plan showing the location of channel sills, foundation,
anchor bolts and anchors, floor plans and openings.

Schematic power and control wiring diagrams with bus bar rating
with material, instrument & conftrol transformers, switchgear rating,
control interlocks, relays, instruments, space heaters details etc.

35.2 LOCAL PUSH BUTTON STATIONS

35.2.1 Constructional Features

The constructional features of the local push button stations shall be as

follows:

Q) Metal enclosed, weatherproof, suitable for mounting on wall or
steel structures. The enclosure shall be die cast aluminum or sheet
metal of 2 mm thickness.

b) Dust and vermin proof.
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C) Provide a degree of protection of not less than IP55.

d) Metal parts shall be given tropicalising freatment as per standards
and painted with one coat of epoxy primer and two coats of light
gray epoxy paint.

e) Provided with inscription plates of rear engraved Perspex with

white letters on black background. The letter size shall be 6 mm.
f) Provided with two earthing terminals suitable for earthing wire /strip.

Q) Provided with removable undriled gland plate and cable glands
for two nos. 5C x 2.5 mm? Copper conductor, XLPE insulated,
armoured cable. The cable entry shall be from the bottom.

h) Earthing shall be provided by 8 SWG Gl wire and connected to
earthing system.

35.3 APFC PANEL WITH CAPACITOR BANKS
Scope of this specification covers design, manufacture, testing at
manufacturer’s works, supply, packing, forwarding and delivery from place
of storage/ manufacturer’'s works to erection site including transit insurance,
unloading, storage at site, assembly, erection, testing, installation,
commissioning and performance demonstration of the following equipment
with associated accessories.

35.3.1 Capacitor Banks:

q) The type of capacitors shall be All Polypropylene type double
layer conforming to ISO 13585 - 1994 & having following
specifications:

Supply 3 phase, 3 wire
Rated voltage 415V
Rated frequency 50 Hz.
Permissible over voltage 1.1 Vn
Permissible over current: 1.51n
Temperature category: 50°C

b) The capacitor shall be vacuum impregnated with liquid dielectric
having high thermal stability.

C) The capacitors shall have Low Dielectric Loss of 0.5 W / kVAr.d) Each
capacitor bank shall be provided with the 7% detuned filter.

e) * kVAr is net reactive compensation required to maintain 0.99 PF
at 415 V Bus, i.e. excluding compensation required for detuned
filters.
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f)

g

h)

j)
k)

9)

h)

)

Bushing should have high mechanical strength & method of fixing
should be proper so that no leakage occurs.

Auto/ Manual switch shall be provided in the APFC panel. For
manual switching, every capacitor bank feeder shall be provided
with ON & OFF push buttons along with the ON & OFF indications.

Minimum current rating under site conditions, of circuit breakers,
contactors and cables shall be at least 150% of rated capacitor
current, to take care of harmonics.

Contactor for switching of capacitor banks shall have AC-6b
utilization category according to IEC 60947-4-1 & sized accordingly.

All the components shall be suitable for capacitor duty application.

The capacitor banks shall be complete with all parts that are
necessary or essential for efficient operation. Such parts shall be
deemed to be within the scope of supply whether specifically
mentioned or not. Capacitor shall be designed to improve the
power factor to 0.99 lagging

It shall be complete with the required capacitors along with the
supporting post insulators, steel rack assembly, Al/ Cu bus bars, Al/
Cu connecting strips, foundation channels, fuses, fuse clips, etc. The
steel rack assembly shall be hot dip galvanized.

Capacitor switching and automatic power factor correction panel
shall be designed in such a way that power factor of 0.99 lagging
shall always be maintained. Timings to cut in capacitors shall be
provided in such a manner to facilitate capacitor discharging before
next switching and shall also avoid hunting due to temporary
fluctuations of load. The fimer shall be provided in both auto and
manual mode.

The Automatic power factor correction panel and capacitor
panel are integral type, prewired including power connections.
Due consideration shall be given for adding/removal of capacitor or
other components and maintenance considerations. Contractor
shall submit General Arrangement drawings of capacitor and
capacitor control panel, with description of power factor control
panel with its components.

For control circuit 415/ 240/ 110V AC control transformer shall be
considered. VA burden to be decided by the Contractor.

Minimum clearance between live parts shall be phase to phase
25.4 mm & phase to neutral 20 mm.

Bus bars shall be sleeved with coloured heat shrinkable sleeves. All
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35.3.2

35.3.3

k)

the Bus bar supports shall be WASA type only.

Degree of protection shall be IP-42 for the enclosure, epoxy painted,
powder coated with colour shade RAL-7032 for exterior & interior with
minimum thickness 80 micron.

All necessary auxiliary contactors are included in scope.

Contractor shall note that verification of double layer construction
shall be done on any one of the capacitor bank during inspection
by opening the capacitor bank at no extra cost.

The cubicle shall be fabricated out of 2.0 mm thick cold rolled
sheet steel & shall comprise of :

i. Isolating ACB/ MCCB
ii. Contactors with overload element

i Sequencing devices, timers and auxiliary relays for
automatic sequential switching of capacitor units in and
out of circuit.

iv. Auto-manual selector switch

V. Microprocessor based Automatic Power Factor Correction
(APFC) Relay minimum 10 stage relays.

Vi. Push button for opening and closing the power circuit
Vi, Red and Green lamps for capacitors ON/ OFF indication
Viii. Protective relays to protect the healthy capacitor units

when one unit fails in a series connection

iX. Space heater and cubicle lighting & receptacles.

Principle of Operation:

On deviations from set power factor, the power factor controller shall
release command signals to switch on/ switch off capacitor bank stages
and maintain the set power factor.

APFC Relay:

APFC relay shall have following standard features:

Q) The Automatic Power Factor Correction relay shall be of
microprocessor based type and shall automatically switch ON/ OFF
the capacitor banks to attain the value of “pf"” close to the set value.

b) Switching shall follow first in first out (FIFO) method to ensure uniform
use of all capacitor banks. At least eight steps shall be provided for
switching.

C) To measure/ monitor power factor and VAR continuously. Status of
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d)

f)

a)

h)

j)

switching step shall be displayed through LED.
Following adjustment shall be available in APFC Relay.
i. Power factor

ii. Dead band capacitive region with respect to set power
factor (PF).

il Inductive region with respect to set PF

iv. Operating time for programmable switching steps.
V. Auto/ manual selector switch.
Vi. Manual step control.

All control knobs, LEDs for display and selector switches shall be
mounted on the front face of relay casing/ panel.

It should be fully programmable. There should be a choice for
customer to select operating sequence up to 4 to 5 which will have
maximum number of steps of capacitors equal to fourteen (14). The
sequence shall be arithmetic 1, 2, 3.....13, 14.

Operating time selection of time interval designation between
switching stages shall be possible using time selector switches. The
device shall take care that any stage which has just been switched
out will only be reconnected by the pulse counter, after 60 sec. has
elapsed so that it has safely discharged. This is a requirement for 415
V capacitors

Loss of voltage element- This would prevent abnormal switching
surges on loss of supply. Also it would control the switching On/ Off
surges.

Dead band features- Relay response sensitivity adjustable using
dead band so that hunting is prevented.

Auto/ Manual control- This would help testing and commissioning at
site as well as ease in operation when either mode fails during service
time.

35.3.4 Performance Tests:

a)

b)

Contractor shall carry out all routine tests as specified in relevant
ISO/ IEC standards on all major components and furnish copies of
test reports for Purchaser’'s approval.

Wherever required, Contractor shall conduct the necessary type
tests in the presence of Purchaser/ Purchaser’s representative.

Contractor shall also carry out all routine and functional tests as
specified in the relevant ISO on the assembled switchgear panels
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in the presence of the Purchaser’'s representative at works before
dispatch and furnish copies of test reports for approval. If required
stage inspection will be carried out by the Purchaser.

c) During inspection, Contractor shall furnish copies of routine test
report for all bought out items for Purchaser’s approval.

d) Primary Injection Test for various currents & time settings shall be
provided in routine test.

e) All the components shall be tested for their entire operating range
& certification for the same shall be provided at the tfime of
inspection.

35.3.5 Maintenance Requirements:

qa) As far as possible the switchgear shall be so designed that no special
tools are necessary for installation and maintenance. However, if
special tools are required, the Contractor shall supply one complete
set of such tools along-with the equipment.

b) Contractor shall furnish detailed inter panel wiring diagrams,
infernal wiring diagrams, detailed component layout drawings to
carry out maintenance work.

35.3.6 Drawings/ Documents Required:

35.4

35.5

Q) Dimensioned general arrangement drawings of capacitor and
capacitor control panel.

b) Justification for number of steps for switching.

c) Fully dimensioned general arrangement drawings of capacitor

and capacitor control panel with elevation side view, sectional view
and foundation details.

d) Complete schematic and wiring diagrams for capacitor conftrol
panel.

CABLES & CABLING SYSTEM

The scope shall be inclusive of supply, installation, testing & commissioning of
power, control cables, cable terminations, cable accessories, stripping of
cable insulation, supplying and fixing of Aluminium lugs for aluminium
cables & tinned plated copper lugs for copper cables and crimping the
same fo the conductor, supply and fixing of double compression cable
glands including all labour supply and consumable material required for
jointing/ termination. The rate shall also include the laying of cable in ground/
in cable trays / cleating to structure etc.

APPLICABLE STANDARDS:

The cables shall confirm to the latest applicable standards specified below.
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In case of conflict between standards and this specification, this specification

shall govern.
PVC insulated cables (for voltage up to 1100 V) ISO/BS: 694
HRPVC & PVC insulated cables heavy duty ISO/BS: 1554
Cross linked polyethylene insulated PVC sheathed cables ISO/BS: 7098

Low frequency cables and wires with PVC insulation and

sheath
PVC insulation and sheath of electric cables ISO/BS: 5831
Polyethylene insulation and sheath for electric cables ISO/BS: 6474
Conductors for insulated electric cables ISO/BS: 8130
Methods of test for cables ISO/BS: 10810
Specification for drums of electric cables ISO/BS: 10418
Specification for PVC insulated cables for electricity supply BS: 6346
Specification for PVC insulation and sheath of electric cables BS: 6746

35.5.1

a)

b)

d)

Constructional Features

HV power cables shall conform to 11kV Earthed grade (E), three
core, stranded, Aluminium conductor, screened by extruded semi-
conducting compound, cross-linked poly ethylene (XLPE) insulated,
cores screened with non-magnetic metallic tape laid up with inner
and outer extruded PVC sheath compound Type-ST2 and
galvanized steel strip armouring. The cables shall generally conform
to ISO/BS 7098-1985 with relevant parts thereof.

Armouring shall confirm to latest version of ISO/BS: 3975.

LV Power cables shall be 1.1kV grade, 4/ 3.5/ 3 Core, multi-stranded,
Al/ Cu conductor, XLPE insulated, extruded inner & outer PVC sheath
compound type ST2 and galvanized wire (up to 6 sg mm)/ steel strip
(>6 sg mm) armoured cables. All single phase, Lighting cables, UPS
cables shall have 100% Neutral.

All the control cables shall be 1.1kV grade, no. of cores (as per
requirement/ application with minimum 2 spare cores for 7C &
above) multi-stranded, Copper conductor, XLPE insulated, extruded
inner PYC & outer PVC FRLS sheath compound type ST2 and
galvanized steel round wire armoured.

All control cables shall be with following specific requirements:
i Copper conductor stranded class 2.
ii. XLPE Insulated

iii. Provided with inner extruded PVC and outer PVC FRLS
sheath of extruded black PVC compound.

iv. Galvanized steel armouring in the form of Gl round wire.
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f)

9)

h)

V. Core identification shall be by printed numerals.

Vi. The insulation over the individual conductor core will be
colour coded.

Vii. Minimum 2 spare cores for above 7C.

The DC power supply cable shall be two core, multistranded copper
conductor, armoured cables with inner extruded PVC & outer PVC
FRLS sheath. All control wiring shall be PVC FRLS insulated.

All the power, control cables used in the Hazardous area shall
be flame proof type suitable for the intended application.

Earthing Cable shall be Single core multi-stranded Cu, 1.1 kV
grade, XLPE insulated, un-armoured green coloured outer sheath
with yellow strips/ band cable to be laid in trays, underground,
frenches etc. as applicable.

Submersible Cables: Multi core flexible Cu conductor XLPE insulated
& PVC sheathed heavy duty cable suitable for submersible
application (in case of submerged pumps) shall be manufactured
as per governing standards. High purity electrolytic grade, annealed
Cu conductor shall be used. Cables shall be extruded inner & outer
PVC sheathed. PVYC compound shall be dielectric grade & shall be
impervious to water, oils & grease etc. Similarly double PVC sheathing
shall also be done as per ISO/BS: 5831/ 1984. Flexible inner sheath &
high abrasion resistant flexible outer sheath is required for these
cables. Double PVC sheathing shall be done so as to withstand
abrasion & prevent ingress of water along the interstices of the cable.
Core identification shall be by printed numerals. Conductors shall
be as perISO/BS 8130. Cable shall be constructed as per relevant
ISO/BS/ IEC standards.

35.5.2 Cable Colours:

a)

b)

All cable cores shall be colour coded throughout their length and
shall be so connected between switchboard, distribution board,
plant and accessories, that the correct sequence or phase colours
are preserved throughout the system.

The colour coding should be as follows:
i. 3 phase Red, Yellow and Blue
i. single phase or dc supply Red and Black
ii. earth Green/Green with Yellow coloured band

iv. control Gray (DC)

35.5.3 Cable Conductors;

Q) Cables up to 4.0 sg.mm shall be Cu multi-stranded conductor
with galvanized steel round wire armoured & balance cables shall
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f)

a)

be Al multistranded conductor with galvanized steel round wire/ flat
strip armoured.

Single core cable shall have non magnetic material armouring.

Lighting final distribution circuits shall be of a minimum cross-section
of 1.5 mm?2.

Small control cables shall be of a minimum cross-section of 1.5 mm2.

Internal wiring of control panels shall be of a minimum cross-section
of 1.5 mm2 flexible and multistranded.

Conftrol cabling shall be of a minimum cross-section 1.5 mm?2 for
external use and 1.0 mm2 for internal use.

Cable Sizing shall be done as per design criteria specified in
specifications.

35.5.4 Cable Numbering

All cables shall be allocated a unique number which shall be fixed to each
end of the cable using a corrosion resistant label. Necessary loop at both
ends shall be provided for future use and cables of different categories shall
be tagged with the following subscripts and three digit number.

HV power HV-P_ _ _
LV power P___
Control C___
Instrumentation l___
Protection PR___
Telecommunication T___

35.5.5 Cable Terminations

q) Cable Lugs

i. Cable lugs shall be of tinned copper, solder less crimping
type for Cu cables & AL lugs for the AL cables.

i. The current rating of the lugs shall be same as that of
the respective cable conductors.

iil. Bi-metal strip/ Bi-metallic lug shall be used whenever two
different metals are to be connected together.

iv. Double holes extended neck (long barrel neck) type lugs
shall be used in case of cables above 185 sg. mm.

V. Anticorrosion/ anti-oxidation compounds shall be used for
crimping lugs. This shall especially be ensured for Al cable
terminations & bimetallic terminations shall be used
wherever required.
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Vi.

If termination is done with crimping tool employing
crimping die then forming dies shall be used to make the
sector shaped conductor into a round conductor before
crimping the lugs on the conductor. The lug must not be
crimped directly on the sector conductor. Before crimping
the lug, the conductor shall be thoroughly cleaned and
special jelly applied over it to prevent further oxidation.

b) Cable Glands

Glands shall generally be of the double compression
hexagonal type brass glands. Earth continuity of brass
glands shall be assured.

Double compression type cable glands shall be used.
Cable glands shall be brass casting, machine finished and
Nickel-plated to avoid corrosion and oxidation. Rubber
components used in cable gland shall be of neoprene.

For single core cables, gland shall be with brass ring.

iv. Glands for single core cables shall be constructed from
non-magnetic materials.

V. Cable glands shall be with metric threads.

Vi. Where holes for cable entries are not provided it shall be
the responsibility of the Confractor to mark out and drill
such holes. Burrs and swarf shall be removed, care being
taken to ensure that swarf and filings, etc do not enter the
equipment.

Vii. For non-hazardous areas cable glands in situations where
moisture may be present shall be double seal
weatherproof type, gland shrouds shall be used and entry
shall be sealed.

Viil. For dry indoor situations, standard industrial glands with
shrouds are acceptable.

iX. For hazardous areas, glands conforming to IEEE standard
shall be used with double seal and shroud.

C) Trefoil Clamps for Single Core Cables:

i. All the single core cables shall be laid in trefoil formation
only.

i The grouping & sequencing of three single core cables
arranged in trefoil formation shall be done in such a way
to ensure balanced current distribution.
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d)

i Trefoil clamp of suitable size & having non magnetic
material shall be used.

iv. The Trefoil groups shall be held in trefoil clomps at an
interval not exceeding 3.0 meters.

V. In addition to trefoil clamps as mentioned above, the tre-
foil groups of cables shall be additionally fied by means of
3.0 mm dia. nylon cord clamp at an interval not exceeding
750 mm.

Wherever applicable, supply & installation provision of bimetallic
strip for connection between Al to Cu strip & Gl to Cu strip shall be
provided.

35.5.6 Cable Drums:

a)

b)

d)

f)

Cables shall be supplied in non-returnable wooden drums. The wood
used for construction of the drum shall be properly seasoned and
free from defects and wood preservative shall be applied to the
entire drum. All ferrous parts shall be treated with a suitable rust
preventive coating to avoid rusting during transit or storage.

Before winding the cables on drums, Contractor shall obtain
Purchaser’s approval for the drum lengths. Cable ends shall be
sealed by non-hygroscopic sealing caps.

Contractor has to ensure reference of an arrow and suitable
accompanying wording which shall be stenciled on the sides of
the drums indicating which way it should be rolled. The number on
each drum shall be either branded at the end of the drum or
stamped on the metal attached to an end of the drum. The cable
shall be placed on the drum in such a manner that it will be
protected from injury during transit. Each end of the cable shall be
firmly and properly secured to the drum. The drum shall be securely
blocked in position so that the cable will not be displaced during
transit. Cable ends shall be sealed by non-hygroscopic sealing caps.

It shall be the Contractor's responsibility to prepare the drum
cutting schedule so that cable wastage is minimum while cutting.

Conftractor shall obtain Purchaser’s approval for the drum lengths.
The following information shall be given on the drums as a minimum:
I. Drum identification number
ii. Voltage grade
iii. Type of cable.

iv. Number of cores and cross-sectional area
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V. Cable quantity
Vi. Purchaser's order number and item number
Vil Total weight of cable and drum

35.5.7 Tests Before and After Laying of Cables at Site

Following Routine & acceptance tests on each drums as per ISO/BS 10810,
ISO/BS 7098 standard & other specified relevant standards shall be performed
by the manufacturer and witnessed by Purchaser/ Purchaser's

Representative.

a) For 1.1 kV Power & Conftrol cables:
i. Dimensional & visual check
i. Conductor resistance test
. Insulation Resistance Test
iv. High voltage test

b) For 11 kV power cables:
i. Design and visual check
ii. Conductor resistance test
iii. Very low frequency AC HV test (instead of DC test)
iv. Insulation resistance including P.I. af rated voltage
V. Capacitance and tan delta
Vi. AC leakage current
Vii. Partial discharge measurement

c) All HV cables shall be subjected to DC or AC (preferably DC) high
voltage test after terminating but before commissioning as per Table
6.0 in ISO/BS: 1255 (Code of practice for Installation & Maintenance
of Power Cables up to and including 33kV).

d) Cables shall be checked for insulation resistance before and after
jointing. The voltage rating of the Megger for cables of different
voltage grades shall be as indicated below.

Voltage Grade Megger rating

1.1kV 500V
11kV 1000V
e) Following tests in the presence of Purchaser/ Purchaser's
representative shall be carried out at site before commissioning of
cables.
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Insulation Resistance test between phases and phase to
Neutral and phase to earth.

Continuity test of all the phases, neutral and earth
continuity conductor.

Sheathing continuity test.

Earth resistance test of all the phases and neutral.

f) Cable Gland:

Vi.

Cable glands required for glanding all cables at both
ends shall be supplied by Contractor.

A minimum of 20% of cable glands shall be supplied as
spare.

Cable glands shall be of SS 316 and double compression
type suitable for armoured cables.

All cable glands shall be weatherproof to IP-66.
Flameproof glands wherever required shall be supplied
with Ex (d) certification suitable for Gas Groups IIA /11B / IIC.

All cable glands shall be with LSF shrouds.

For all field items and junction box end, NPT threaded
cable glands shall be used and for control room / control
panel end, cable glands shall be ET threaded types.

g) Junction Boxes:

In order to make the most economic use of cable tray and
tfrench capacity, multicore / multipair cabling shall be
utilised in order to connect instrumentation groups by using
suitably located junction boxes.

The junction boxes shall have weather protection
suitable for the area in which they are to be installed and
for the type of circuit.

They shall be readily accessible for maintenance and
clearly labeled.

Junction box shall be constructed of die cast aluminium
and provide degree of protection IP 65.

Wires and terminals for the digital and analog signals shall
be segregated within junction boxes.

35.5.8 Drawings/ Documents Required

qa) As a part of the Bid, Contractor shall furnish the following :
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i. General information
i. Principal technical data

b) After award of contract it shall be the responsibility of Contractor to
work out a detailed layout for the complete plant cabling system.
The layout drawing shall be furnished for the approval of Purchase/
Purchaser's representative before commencement of installation
including cable trays, cable racks/ trenches, accessories, tray
supports, conduits etfc.

c) Contractor to submit following drawings/ details after award of
confract

i. Cable Sizing calculations

i. Details of Installation of cables in frenches, on cable frays,
directly buried etc at all locations inside the plant.

i Cable routing lay out inside and outside the plant with
route marker provided at 30 meter interval.

iv. Bill of quantities of cables, lugs and glands.
V. HV Cable termination and mounting Kit Layout drawing.
d) Following Type Tests reports as per relevant standard to be

submitted for the same rating & type of Cables conducted in past
for review of Purchaser/ Purchaser's Representative by the
Contractor at the time of inspection & testing of equipment. Type
test reports should be valid and not be older than the 5 years.

i. Annealing test
ii. Tensile test

il Wrapping test

iv. Test for thi