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INVITATION FOR TENDERS



GOVT OF KHYBER PAKHTUNKHWA IRRIGATION DEPARTMEN
PROJECT DIRECTOR Remodeling of Warsak Canal System In Peshawar-Nowshera Districts

NOTICE FOR SINGLE STAGE TWO ENVELOPE ELECTRONIC BIDDING FOR

“Remodeling Of Warsak Canal System in Peshawar and Nowshera Districts Package RWCS-
01 Construction of Auxiliary Irrigation Tunnel and Allied Works”

I. Project Director "Remodeling of Warsak Canal System, Civil Colony, Warsak Road Kababian,
Peshawar" intends to invite electronics Bids in accordance with KPPRA Procurement Rules 2014 on
the basis of “Single Stage Two Envelops Procedure for the following work. The Contractors / Firms
having Enlistment / Registration under relevant PK and PEC category are eligible for taking
participation.

Pre-Bid
Earnest Meeting at | Last date & Date of Date of Period
Money Category RWCS Time of opening of |Opening of of
S# Name of Work (Rs. In / Codes Project submission | Technical Financial |Comple
Million) Directorat of Bids Bid & Time |Bid & Time | tion
e
1. 2. 3. 4, 5. 6. 7. 8. 9.
Balance Work of
Remodeling of C-A
Warsak Canal
System in Peshawar CE-04, As
and Nowshera 2% of CE-06 10/12/2021 20/12/2021 20/12/2021 | 27/12/2021 per
1. Districts. Estimated CE-10, at 11:00 at12:00 Hrs at12:30 Hrs at 12:00 Work
Package RWCS-01 Cost ME-06 Hrs ' Hrs Order
Construction of
Auxiliary Irrigation
Tunnel and Allied PK-C-A
Structures
i. Bid Documents, Terms and Conditions and Instructions to Bidder can be downloaded from the

Irrigation Department & KPPRA website address (www.irrigation.gkp.pk & www.kppra.gov.pk).

ii. As per Clause 37(A) of KPPRA Rules, 2014, all bidders must be registered with Khyber

Pakhtunkhwa Revenue Authority.

iii. Pre-Bid meeting will be held on 10/12/2021 at 11:00 AM in Office of the undersigned.

iv. Venue of Bids opening is Office of the Project Director Remodeling of Warsak Canal System In

Peshawar and Nowshera Districts, Peshawar.

PROJECT DIRECTOR
Remodeling of Warsak Canal System,

Peshawar

Address: Civil Colony, Kababyan, Warsak Road Peshawar
Phone No: 091-9222774
Email: krc_rwcs@yahoo.com



http://www.irrigation.gkp.pk/

10.

11.

12.
13.

INSTRUCTION FOR CONTRACTORS:
The Contractors/Firms are required to provide Technical Proposal as explained in the Bid
Soliciting Documents and reach to the office of the undersigned on or before dated 20/12/2021
at 1200 Hours. The Technical Bid shall be submitted through courier in sealed envelope clearly
marked Technical Bid before closing time.
Technical Proposal should accompany the following;

a. Contains an affidavit which ensures that 2% Call Deposit of the estimated cost is attached
with the financial proposal.
Enlistment order of Khyber Pakhtunkhwa Works Department (Photocopy).
Renewal of registration for CFY 2021-22 (Photocopy).
Computerized National Identity Card (CNIC Photocopy).
Valid Pakistan Engineering Council Registration copy for calendar year.
Valid registration copy with KPRA & income tax Department.
Form H of the company / Firm.
Documents showing general capabilities, financial soundness, Auditor's Report, relevant
performance record, personal capabilities, equipment capabilities & Litigation Status etc.
Any other documents to support the technical proposal.

S@ ~e 0T

Financial Bids shall also be submitted electronically through E-Bidding, not later than date
20/12/2021 at 1200 Hours to be opened later on 27/12/2021 at 1200 Hours, after technical
evaluation. Bid Security @ 2% (In shape of Call Deposit) in original of the Engineer Estimate.
Moreover, each bidder must submit along with their bids an Additional Security to the extent of
their bid/rates more than 15% below on Engineer Estimate in the form of percentage in advance
along with 2% earnest money. This must be enclosed as a separate envelope which clearly
marked as financial proposal. Financial Bid shall be filled online and will be opened by the Project
Directorate RWCS on the fix date / time. The CDR and additional security (if required) shall be
enclosed.

The successful bidder(s) who has quoted a rate more than 15% below on Engineer Estimate and
repudiated the Contract, then their entire Security Deposit including earnest money (2%) as well as
additional Security (so deposited) must be forfeited in favor of government and bidder will be left
with no excuse to claim the same in any court of law.

The additional security shall be released to the Contractor in four installments that is 25% to be
released upon completion of 25% of the Project, 50% to be released upon the completion of 50%
of the Project, 75% to be released upon completion of 75% of the Project and the remaining
amount to be released after completion of the Project.

All the bidding will be through E-bidding System. The bidders are required to quote their rates
above and below on BOQ/MRS System on both MRS and non MRS items.

Any bidder who provides incorrect information shall stand disqualified and would be - barred.

Time allowed for the completion of the work as specified in the Tender Documents shall start
from the issuance of LOA. Electronic Bids validity period is 120 days.

Successful bidder should sign the agreement with the RWCS Project Directorate within 28 days
after issuance of LOA.

Call deposit of the scheduled Banks shall be acceptable.

If the evaluated electronic bid costs of two or more than two bidder are equal then the successful
bid will be declared through draw.

Technical Bids will be opened accordingly as per specified time / date stated in bid soliciting
documents.

The Employer has the authority to reject any bid or all the bids assigning cogent reasons.

Bid security of the 15, 2" and 3™ lowest electronic bidder for the specified work will be retained
by the RWCS Project Directorate till the approval of bids.



INSTRUGTIONS TO TENDERERS



(Note:

IT.1

1.1

1.2

1.3

IT.2

2.1

IT.3

3.1

IT.4

INSTRUCTIONS TO TENDERERS

These Instructions to Tenderers alongwith Tendering Data will not form part of the
Contract and will cease to have effect once the contract is signed).

GENERAL
Scope of Tender

The Employer as defined in the Tendering Data hereinafter called “the Employer”
wishes to receive tenders for the construction and completion of works as described
in these Tender Documents, and summarized in the Tendering Data hereinafter
referred to as the “Works”.

The successful tenderer will be expected to complete the Works within the time
specified in Appendix-A to Tender.

Throughout these bidding documents, the terms ‘bid’ and ‘tender and their
derivatives (bidder / tenderer, bid / tender, bidding / tendering etc.) are
synonymous.

Source of Funds

The Employer has applied for/received a loan/credit from the source (s) indicated in
the Tendering Data in various currencies towards the cost of the project specified in
the Tendering Data and it is intended that part of the proceeds of this loan/credit will
be applied to eligible payments under the Contract for which these Tender
Documents are issued.

Eligible Tenderers

This Invitation to Eligible Firms / Bidders is open to all pre-qualified intended bidder
meeting the following requirements:

a. Duly licensed by the Pakistan Engineering Council (PEC) in Category relevant to
the value of the Works.

Duly prequalified by the Employer for this specific assignment/tender.

Enlisted with Khyber Pakhtunkhwa Works Department.

Registered with Khyber Pakhtunkhwa Revenue Authority.

Is neither associated, nor has been associated, directly or indirectly, with the
Consultants or any other entity that has prepared the design, specifications and
other documents for the Project or being proposed for any position in the Project
Management.

©cooo

One Tender per Tenderer

1.1 Each tenderer shall submit (through courier services) only one tender (through

Courier Services) either by himself, or as a partner in a joint venture. A tenderer who
submits or participates in more than one tender (other than alternatives pursuant to
Clause IT.16) will be disqualified.
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Cost of Tendering

The tenderer shall bear all costs associated with the preparation and submission of
their respective tenders and the Employer will in no case be responsible or liable for
those costs, regardless of the conduct or outcome of the tendering process.

Site Visit

The tenderers are advised to visit and examine the Site of Works and its
surroundings and obtain for themselves on their own responsibility all information that
may be necessary for preparing the tender and entering into a contract for
construction of the Works. All cost in this respect shall be at the tenderer's own
Expense.

The Tenderers and any of their personnel or agents will be granted permission by the
Employer to enter upon his premises and lands for the purpose of such inspection,
but only upon the express condition that the tenderers, their personnel and agents,
will release and indemnify the Employer, his 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 such inspection.

TENDER DOCUMENTS
Contents of Tender Documents

The Tender Documents are those stated below, and should be read in conjunction
with any Addenda issued in accordance with Clause IT.9.

Instructions to Tenderers.

Tendering Data.

General Conditions of Contract Part-1 (GCC).
Particular Conditions of Contract, Part-Il (PCC)
Specifications - Special Provisions
Specifications - Technical Provisions.

Forms of Tender and Appendices to Tender.
Scope of Work (Appendix-D to Tender).

. Form of Tender Security.

10. Form of Contract Agreement.

11. Forms of Performance Security and Mobilization Advance Guarantee/ Bond.
12. Drawings.

CoNoOO~LONE

TORs / Guidelines and Terms & Conditions, Instruction and Technical Evaluation
Criteria for the Bid Soliciting Documents can be downloaded in PDF format, from
the official website of Irrigation Department (www.irrigation.gkp.pk)

The tenderers are expected to examine carefully the contents of all the above
documents. Failure to comply with the requirements of tender submission will be at
the tenderer’s own risk. Pursuant to Clause IT.26, tenders which are not substantially
responsive to the requirements of the Tender Documents will be rejected.

Clarification of Tender Documents

Any prospective tenderer requiring any clarification (s) in respect of the Tender
Documents may notify the Employer in writing at the Employer’s address indicated in
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the Invitation to Tenderers. The Employer will respond to any request for clarification
which he receives earlier than 21 days prior to the deadline for submission of
tenders.

Copies of the Employer’s response will be forwarded to all purchasers of the Tender
Documents, including a description of the enquiry but without identifying its source.

Amendment of Tender Documents

At any time prior to the deadline for submission of tenders, the Employer may, for
any reason, whether at his own initiative or in response to a clarification requested by
a prospective tenderer, modify the Tender Documents by issuing addendum.

Any addendum thus issued shall be part of the Tender Documents pursuant to Sub-
Para 7.1 hereof and shall be communicated in writing to all bidders. Prospective
tenderers shall acknowledge receipt of each addendum in writing to the Employer.

To afford prospective tenderers reasonable time in which to take an addendum into
account in preparing their tenders, the Employer may extend the deadline for
submission of tenders in accordance with Clause IT.20.

PREPARATION OF TENDERS
Language of Tender

The tender and all correspondence and documents related to the tender exchanged
by a tenderer and the Employer shall be in the bid language stipulated in the
Tendering Data and conditions of Particular Application. Supporting documents and
printed literature furnished by the tenderers may be in any other language provided
the same are accompanied by an accurate translation of the relevant parts in the
English language, in which case, for purposes of interpretation of the tender, the
English translation shall prevail.

Documents Accompanying the Tender

Bill of Quantities already uploaded on Irrigation Department Officials website
(www.irrigation.gkp.pk) and shall be electronically submitted by the respective
bidders after quoting his rates within the specified time as reflected in the Notice of
Inviting Tender (NIT).

(a) The envelope marked as technical proposal shall contain:
i. The experience and past performance in the execution of similar & In hand
contract;
ii. The capabilities with respect to personnel and construction equipment’s
iii. The financial status and capacity
iv. Any other information asked for in the notice inviting tenders / Bid security
documents already uploaded on the official website of Irrigation Department.

(b) The second envelope marked as financial proposal shall contain Financial Bid
Security in original @ 2% in the shape of Call Deposit and the Additional Bid
Security in original if the contractor quoting their bids more than 15% below on
Engineer Estimate to the extent of their bid/rates more than 15% below on
Engineer Estimate in the form of percentage (in shape of Call Deposit). Bids for
which the specified bid security and the additional bid security as the case may
be, is not received shall be considered as non-responsive and their financial bid
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shall not be considered.

(c) Technical bids shall taken into account the various Appendices to Bid specially

the following:
Appendix-E to Tender Proposed Construction Schedule
Appendix-F to Tender Method of Performing the Work
Appendix-G to Tender List of Major Equipment
Appendix-K to Tender Organization Chart for Supervisory Staff

And other pertinent information such as mobilization programme etc;

Tenders submitted by a joint venture of two or more firms shall comply with the
following requirements;

(@)

(b)

(©)

(d)

(e)

the tender and in case of a successful tender, the Form of Contract
Agreement shall be signed so as to be legally binding on all partners;

one of the joint venture partners shall be nominated as being in charge; and
this authorization shall be evidenced by submitting a power of attorney signed
by legally authorized signatories of all the joint venture partners;

the partner-in-charge shall always be duly authorized to deal with the
Employer regarding all matters related with and/or incidental to the execution
of works as per the terms and Conditions of Contract and in this regard to
incur any and all liabilities, receive instructions, give binding undertakings and
receive payments on behalf of the joint venture.

all partners of the joint venture shall at all times and under all circumstances
be liable jointly and severally for the execution of the Contract in accordance
with the Contract terms and a statement to this effect shall be included in the
authorization mentioned under (b) above as well as in the Form of Tender
and in the Form of Contract Agreement (in case of a successful tender); and

a copy of the agreement entered into by the joint venture partners shall be
submitted with the tender stating the conditions under which it will function, its
period of duration, the persons authorized to represent and obligate it and
which persons will be directly responsible for due performance of the Contract
and can give valid receipts on behalf of the joint venture, the proportionate
participation of the several firms forming the joint venture, and any other
information necessary to permit a full appraisal of its functioning. No
amendments / modifications whatsoever in the joint venture agreement shall
be agreed to between the joint ventures partner without prior written consent
of the Employer.

Tenderers shall also submit proposals of work methods and schedule, in sufficient
detail to demonstrate the adequacy of the Tenderers’, proposals to meet the
technical specifications and the completion time referred to in Sub-Clause 1.2 of IT.1

hereof.

Tender Prices

Unless stated otherwise in the Tender Documents, the Contract shall be for the
whole of the Works as described in Sub-Clause 1.1 of IT.1 hereof, based on
percentage above / below on the tender form as well as BOQ. Any kind of
ambiguity, cutting / overwriting in the tender form / BOQ(s) will be liable to rejection.
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The Tenderers are required to quote their premium “percentage above / below” on
the Engineer Estimate both in “figures and words” on tender form and BOQ.

All duties, taxes and other levies payable by the Contractor under the Contract, or for
any other cause, as on the date 28 days prior to the deadline for submission of
tenders shall be included in the rates, prices and total Tender Price.

Additional / reduced duties, taxes and levies due to subsequent additions or changes
in legislation shall be reimbursed / deducted as per Sub-Clause 70.2 of the
Conditions of Contract - Part-1, General Conditions.

Price adjustment during the performance of the Contract is in accordance with the
provisions of Clause 70 of the Conditions of Contract. The tenderers shall furnish the
prescribed information for the price adjustment formulae in Appendix-C to Tender.

Currencies of Tender and Payment

A tenderer expecting to incur expenditures in other currencies for inputs to the Works
supplied from outside the Employer’s country (referred to as the “Foreign Currency
Requirements”) shall indicate the same in Appendix-B to Tender. The proportion of
the Tender Price (excluding Provisional Sums) needed by him for the payment of
such Foreign Currency Requirements either (i) entirely in the currency of the
tenderer's home country or, (ii) at the tenderer's option, entirely in Pak rupees
provided always that a tenderer expecting to incur expenditures in a currency or
currencies other than those stated in (i) and (ii) above for a portion of the foreign
currency requirements, and wishing to be paid accordingly, shall indicate the
respective portions in his tender.

The rates of exchange to be used by the tenderer for currency conversion shall be
the TT&OD Selling Rates published or authorized by the State Bank of Pakistan
prevailing on the date 28 days prior to the deadline for submission of tenders.

For the purpose of payments, the exchange rates used in tender preparation shall
apply for the duration of the Contract.

Tender Validity

Tenders shall remain valid for the period stipulated in the Tendering Data after the
Date of Tender Opening specified in sub-clause IT.23.

In exceptional circumstances, prior to expiry of the original tender validity period, the
Employer may request that the tenderers extend the period of validity for a specified
additional period. The request and the responses thereto shall be made in writing. A
tenderer may refuse the request without forfeiting his Tender Security. A tenderer
agreeing to the request will not be required or permitted to modify his tender, but will
be required to extend the validity of his Tender Security for the period of the
extension, and in compliance with Clause IT.15 in all respects. The bidder shall bear
all costs to be incurred on such extensions.

Tender Security
The Tender shall submit their financial bids electronically through E-bidding.
However, the respective envelope of financial proposal shall contain financial bids

security in original @ 2% of Engineer Estimate Cost in the shape of call deposit and
additional security to the extent of their bid/rates more than 15% below on Engineer

IT-5



15.2

15.3

154

155

15.6

IT.16

16.1

16.2

IT.17

17.1

Estimate in the form of percentage. If the quoted rates are less than 15% on
Engineer Estimate.

The Tender Security shall be in the form of Call Deposit in favour of the Employer
valid for a period 28 days beyond the Tender Validity date.

Any tender not accompanied by an acceptable Bid Security and additional bid
security as the case may be, shall be considered as non-responsive.

The tender securities of unsuccessful tenderers will be returned as promptly as
possible, but not later than 28 days after the expiration of the period of Tender
Validity.

The bid security of the successful bidder be retained with the Procuring Entity till
completion of the defect liability period and the amount of guarantee will be
reduced by an equivalent amount.

The additional security shall be released to the Tenderer in installment, i.e. 25% to be
released after 25% completion of the Project, 50% to be released after 50%
completion of the Project, 75% to be released after 75% completion of the Project. In
case the bidder quotes lower than 10% below the bid cost and the bid is not
accompanied by the specified additional Security then the bid shall be considered as
non-responsive and the 2" lowest bidder and so on will be considered accordingly.

The Tender Security may be forfeited:
@) if the tenderer withdraws his tender during the period of Tender Validity;

(b) if the tenderer does not accept the correction of his Tender Price pursuant to
Sub-Clause 27.2 hereof; or

(© In the case of successful tenderer, if he fails within the specified time limit to:
0] Furnish the required Performance Security
(i) Sign the Contract Agreement.

Alternate Proposals by Tenderer

Should any tenderer consider that he can offer any advantages to the Employer by a
modification to the designs, specifications or other conditions, he may, in addition to
his tender to be submitted in strict compliance with the Tender Documents, submit
any Alternate Proposal(s) containing (a) relevant design calculations; (b) technical
specifications; (c) proposed construction methodology; and (d) any other relevant
details / conditions, provided always that the total sum entered on the Form of
Tender shall be that which represents complete compliance with the Tender
Documents.

Alternate Proposal(s), if any, of the lowest evaluated responsive tenderer only may
be considered by the Employer.

Pre-Tender Meeting

For clarification of any issue and answering any question on matters related to the

Tender, Pre-bid meeting shall be held on the date, time and venue of pre-tender
meeting has already been published in the Notice of Inviting Tender (NIT).
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The tenderers are requested to submit questions, if any, in writing so as to reach the
Employer not later than one week before the proposed pre-tender meeting.

Minutes of the pre-tender meeting, including the text of the questions raised and the
replies given, will be transmitted without delay to all the intended Tenderers. Any
modification of the Tender Documents listed in Sub-Clause 7.1 hereof which may
become necessary as a result of the pre-tender meeting shall be made by the
Employer exclusively through the issue of an Addendum pursuant to Clause IT.9 and
not through the minutes of the pre-tender meeting.

Absence at the pre-tender meeting will not be a cause for disqualification of a
tenderer.

Format and Signing of Tender

Tenderers are particularly directed that the premium quoted on the Form of Tender
shall be for performing the Contract strictly in accordance with the Tender
Documents.

All appendices to Tender are to be properly completed and signed.

No alteration is to be made in the Form of Tender nor in the Appendices thereto
except in filling up the blanks as directed. If any such alterations be made or if these
instructions be not fully complied with, the tender may be rejected.

The envelopes shall be marked as technical proposal and financial proposal in bold
and eligible letters to avoid confusion. The Tender Document shall be as described in
Clause IT.7 and technical proposal shall be as per Bid soliciting Documents. Which
can downloaded from Irrigation Department official website. Each tenderer shall
prepare the tender by filling out the forms completely and without alterations.

The Technical and Financial Proposals of the tender shall be typed or written in
indelible ink and shall be signed by a person or persons duly authorized to sign on
behalf of the tenderer pursuant to Sub- Clause 11.1(a) hereof. All pages of the tender
shall be initialed and stamped by the person or persons signing the tender.

The tender shall contain no alterations, omissions or additions, except to comply with
instructions issued by the Employer, or as are necessary to correct errors made by
the tenderer, in which case such corrections shall be initialed by the person or
persons signing the tender.

Tenderers shall indicate in the Form of Tender their full and proper addresses at
which notices may be legally served on them and to which all correspondence in
connection with their tenders and the Contract is to be sent.

Time allowed for completion of the work as specified in the NIT shall start from the
issuance of Letter of Acceptance (LOA). Tenderers should retain a copy of the
Tender Documents as their file copy.

SUBMISSION OF TENDERS

Sealing and Marking of Tenders

Each tenderer shall submit his tender as under:
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(a) Each bid shall comprise a single package containing two separate envelopes.
Each envelope shall contain separately the technical proposal and the financial
proposal.

(b) The envelopes shall be marked as technical proposal and financial proposal
separately in one sealed envelope and addressed / identified as given in Sub-
Clause 19.2 hereof.

(c) Financial Bids will be submitted electronically through E-bidding, not later than
the time and date stipulated in the Tendering Data, and will be opened after
technical evaluation at an appropriate date. The bidder must explicitly quote the
bids to be valid as specified in the notice of Bid and pursuant to Clause — IT.14

The inner and outer envelopes shall;

(@) Be addressed to the Employer at the address provided in the Tendering Data;

(b) Bear the name and identification number of the contract as defined in the
Tendering Data, and;

(© Provide a warning not to open before the time and date for bid opening, as
specified in the Tendering Data.

In addition to the identification required in Sub- Clause 19.2 hereof, the inner
envelope shall indicate the name and address of the tenderer to enable the tender to
be returned unopened in case it is declared “late” pursuant to Clause IT.21

If the outer envelope is not sealed and marked as above, the Employer will assume
no responsibility for the misplacement or premature opening of the Tender.

Deadline for Submission of Tenders.

@) the bidder shall submit the financial bids electronically within due date and
time. Tenders must be received by the Employer through courier service at
the address specified no later than the time and date stipulated in the
Tendering Data / NIT. Whereas the technical bids may be submitted through
courier service within due date and time.

(b) Tenders with charges payable will not be accepted, nor will arrangements be
undertaken to collect the tenders from any delivery point other than that
specified above. Tenderers shall bear all expenses incurred in the preparation
and delivery of tenders. No claims will be entertained for refund of such
expenses.

(© Upon request, acknowledgment of receipt of tenders will be provided to those
making delivery.

(d) The bidder must respond to all questions and provide complete information as
advised in Bid Soliciting Documents. Any lapses to provide essential
information may result in non-responsiveness of the applicants bid.

The Employer may, at his discretion, extend the deadline for submission of tenders
by issuing an amendment in accordance with Clause IT.9, in which case all rights
and obligations of the Employer and the tenderers previously subject to the original
deadline will thereafter be subject to the deadline as extended.
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Late Tenders

(@) Tender Bid received by the Employer after the deadline for submission of
tenders prescribed in Clause IT.20 will be returned unopened to such
tenderer.

(b) Delays in the mail, delays of person in transit, or delivery of Tender Bid to the
wrong office shall not be accepted as an excuse for failure to deliver a tender
at the proper place and time. It shall be the tenderer's responsibility to
determine the manner in which timely delivery of his Tender Bid will be
accomplished.

Modification Substitution and Withdrawal of Tenders

Withdrawal of a tender during the interval between the deadline for submission of
tenders and the expiration of the period of tender validity specified in the Form of
Tender may result in forfeiture of the Tender Security in pursuance to Clause IT.15.

TENDER OPENING AND EVALUATION

Tender Opening

The Employer will open the tenders through Single Stage Two Envelope E-bidding
System comprising Technical and Financial Proposals separately or any detail
pursuant to Clause IT.22, in the presence of authorized tenderer representatives.
Who choose to attend the proceedings. The tenderer representatives who are
present shall sign a register evidencing their attendance.

The Contractor / Firms who fails to provide relevant specialization codes enlisted with
PEC and Irrigation in specified category and registered with Khyber Pakhtunkhwa
Revenue Authority (KPRA) and valid income tax registration from income tax
department, their financial proposals will be considered as non-responsive and
returned to the un-opened. Tenders for which an acceptable notice of withdrawal has
been submitted pursuant to Clause IT.22 shall not be opened.

After evaluation and approval of the Technical Proposals the procuring entity, shall at
a time with in the bid validity period as specified in the NIT, publicly open the
Financial Proposals of the technically qualified / accepted bids only. The Financial
Proposals found technically non-responsive shall be returned un-opened to the
respective bidders, along with others whose Technically Bids fail to qualify and the
bid found to be the lowest evaluated bid shall be processed.

Name of qualified tenderer his premium, tender price, tender security and additional
security if applicable and such other details as the Employer may consider
appropriate, will be announced by the Employer at the opening of tenders.

Employer shall prepare minutes of meeting of the tender opening, including the
information disclosed in accordance with the Sub-Clause 23.3.

Process to be Confidential

Information relating to the examination, clarification, evaluation and comparison of
tenders and recommendations for the award of a contract shall not be disclosed to
tenderers or any other person not officially concerned with such process before the
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announcement of tender evaluation report which shall be done at least ten (10) days
prior to issue of Letter of Acceptance. The announcement to all Tenderers will
include table(s) comprising read out premium “percentage above / below”, price
adjustments made, final evaluated prices and recommendations against all the
tenders evaluated. Any effort by a tenderer to influence the Employer’s processing of
tenders or award decisions may result in the rejection of such tenderer’s tender.
Whereas any tenderer feeling aggrieved may lodge a written complaint not later than
fifteen (15) days after the announcement of the tender evaluation report; however
mere fact of lodging a complaint shall not warrant suspension of the procurement
process.

Clarification of Tenders

To assist in the examination, evaluation and comparison of tenders, the Employer
may, at his discretion, ask any tenderer for clarification of his tender. The request for
clarification and the response shall be in writing but no change in the premium
offered or permitted except as required to confirm the correction of arithmetic errors
discovered by the Employer in the evaluation of the tenders in accordance with
Clause IT.28.

Examination of Tenders and Determination of Responsiveness

Prior to the detailed evaluation of tenders, the Employer will determine whether each
tender is substantially responsive to the requirements of the Tender Documents.
Pursuant to Clause — IT- 21.

A substantially responsive tender is one which (i) meets the eligibility criteria; (i) has
been properly signed; (iii) is accompanied by the required Tender Security and
additional Security; and (iv) confirms to all the terms, conditions and specifications of
the Tender Documents and Bid Soliciting Documents, without material deviation or
reservation. A material deviation or reservation is one (i) which affects in any
substantial way the scope, quality or performance of the Works; (ii) which limits in
any substantial way, inconsistent with the Tender Documents, the Employer’s rights
or the tenderer’s obligations under the Contract; or (iii) adoption whereof would affect
unfairly the competitive position of other tenderers presenting substantially
responsive tenders.

If a tender is not substantially responsive, it will be rejected by the Employer and
returned to the respective bidder as un-open.

Correction of Errors

Tenders determined to be substantially responsive will be checked by the Employer
for any arithmetic errors. Errors will be corrected by the Employer as follows:

@) Where there is a discrepancy between the premium offered in figures and in
words, the words will govern.

The amount stated in the Form of Tender will be adjusted by the Employer in
accordance with the above procedure for the correction of errors and with the
concurrence of the tenderer, shall be considered as binding upon the tenderer. If the
tenderer does not accept the corrected Tender Price, his tender will be rejected, and
the Tender Security shall be forfeited in accordance with Sub- Clause 15.6(b) hereof.

Evaluation and Comparison of Tenders
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The Employer will evaluate and compare only the tenders determined to be
substantially responsive in accordance with Clause IT.26.

In evaluating the tenders, the Employer will determine for each tender the evaluated
Tender Price by adjusting the Tender Price as follows:-

(@) Making any correction for errors pursuant to Clause IT.27

(b) Excluding Provisional Sums and the provision, if any, for contingencies in the
Summary Bill of Quantities, but including competitively priced Daywork.

(d) Making an appropriate adjustment for any other acceptable variation or
deviation.

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 tender evaluation.

If the tender of the successful tenderer is seriously unbalanced in relation to the
Employer's estimate of the cost of work to be performed under the Contract, the
Employer may require the tenderer to produce detailed price analyses for any or all
items of the Bill of Quantities to demonstrate the internal consistency of those prices
with the construction methods and schedule proposed. After evaluation of the price
analyses, the Employer may require that the amount of the Performance Security set
forth in Clause IT.32 be increased at the expense of the successful tenderer to a
level sufficient to protect the Employer against financial loss in the event of default of
the successful tenderer under the Contract.

AWARD OF CONTRACT

Award

Subject to Clause IT.30 and IT.34, the Employer will award the Contract to the
tenderer whose tender has been determined to be substantially responsive to the
Tender Documents and who has offered the lowest evaluated Tender Price, provided
that such tenderer has been determined to be eligible in accordance with the
provisions of Clause IT.3 and qualify pursuant to Sub-Clause IT 29.2.

After the evaluation and approval of the technical bids of the responsive bidder. The
financial bids will be opened on the appropriate date to announce the electronically
(through E-bidding) submitted bids in the presence of the authorized representative’s
bidders (who choose to attend the proceedings).

The Employer shall evaluate the technical proposal on the basis of criteria specified
in the bid soliciting document and reject any proposal which does not confirm / meet
the specified requirements. During the technical evaluation, no-amendment in the
technical proposal will be permitted. A list of technically qualified bidders will be
finalized in this manner.

Pursuant to Clause — IT- 23, Sub-Clause 23.3 process of tender award be carried
out.

Employer’s Right to accept any Tender and to reject any or all Tenders

Notwithstanding Clause IT.29, the Employer reserves the right to accept or reject any
tender, and to annul the tendering process and reject all tenders, at any time prior to
award of Contract, without thereby incurring any liability to the affected tenderers or
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any obligation except that the grounds for rejection of all tenders shall upon request
be communicated to any tenderer who submitted a bid, without justification of
grounds. Rejection of all tenders shall be notified to all tenderers promptly.

Notification of Award

Prior to expiration of the period of Tender Validity prescribed by the Employer, the
Employer will notify the successful tenderer in writing (“Letter of Acceptance”) that his
tender has been accepted. This letter shall name the sum which the Employer will
pay the Contractor in consideration of the execution and completion of the Works by
the Contractor as prescribed by the Contract (hereinafter and in the Conditions of
Contract called the “Contract Price”).

No Negotiation with the tenderer having evaluated as lowest responsive or any other
tenderer shall be permitted, however, Employer may have clarification meetings to
get clarify any item in the tender evaluation report.

The notification of award and its acceptance by the tenderer will constitute the
formation of the Contract, binding the Employer and the tenderer till signing of the
formal Contract Agreement.

Upon furnishing by the successful tenderer of a Performance Security, the Employer
will promptly notify the other tenderers that their tenders have been unsuccessful and
return their tender securities.

Performance Security

The successful tenderer shall furnish to the Employer a Performance Security in the
form and the amount stipulated in the Tendering Data and the Conditions of Contract
within a period of 28 days after the receipt of Letter of Acceptance.

Failure of the successful tenderer to comply with the requirements of Sub-Clause
IT.32.1 or Clauses IT.33 or IT.35 shall constitute sufficient grounds for the annulment
of the award and forfeiture of the Tender Security.

Signing of Contract Agreement

Within 14 days from the date of furnishing of acceptable Performance Security under
the Conditions of Contract, the Employer will send the successful tenderer the Form
of Contract Agreement provided in the Tender Documents, incorporating all
agreements between the parties.

The formal Agreement between the Employer and the successful tenderer shall be
executed within 14 days of the receipt of Form of Contract Agreement by the
successful tenderer from the Employer.

General Performance of the Tenderers

The Employer reserves the right to obtain information regarding performance of the
Bidders on their previously awarded contracts/works. The Employer may in case of
consistent poor performance of the Bidder as reported by the employers of the
previously awarded contracts, interalia, reject his bid and/or refer the case to the
Pakistan Engineering Council (PEC). Upon such reference, PEC in accordance with
its rules, procedures and relevant laws of the land take such action as may be
deemed appropriate under the circumstances of the case including black listing of
such tenderer and debarring him from participation in future tendering for similar
works.
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IT.35

IT.36

Integrity Pact

The Tenderer shall sign and stamp the Integrity Pact provided at Appendix-L to
Tender in the Tender Documents for all Federal Government procurement contracts
exceeding Rupees ten million. Failure to provide such Integrity Pact shall make the
tenderer non-responsive.

Instructions not Part of Contract

Tenders shall be prepared and submitted in accordance with these Instructions which
are provided to assist tenderers in preparing their tenders, and do not constitute part
of the Tender or the Contract Documents.
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TENDERING DATA

The following specific data for the Works to be tendered shall complement, amend, or
supplement the provisions in the Instructions to Tenderers. Wherever there is a conflict, the
provisions herein shall prevail over those given in the Instructions to Tenderers.

Instructions to Tenderers

Clause Reference

A.

TD.1

11

1.1

General

Scope of Tender

Name and address of the Employer

The Employer is:

Irrigation Department, Govt. of Khyber Pakhtunkhwa represented by:Project Director.
Address of the Employer is:

Remodeling of Warsak Canal System in Peshawar and Nowshera Districts,
Irrigation Department Civil Colony, Warsak Road, Kababyan, Peshawar.
Telephone No. 091-9222774

Fax No. 091-9222775

Name of the Project and Summary of the Works:
Remodeling of Warsak Canal System in Peshawar and Nowshera Districts, package
01 construction of Auxiliary irrigation tunnel and Allied works

Summary of the Works:

The Contract bearing number RWCS-1 shall comprise the construction of about
17,073 feet long, 11.50 feet diameter, drill & blast concrete lined horseshoe shaped
irrigation tunnel, construction adit, concrete intake and outlet structures equipped
with bulkhead gates. The tunnel will be connected at the inlet with existing reservoir
of Warsak Dam. Construction of cofferdam using the sheet pile technology will be
required to isolate the intake area during the construction and subsequently
dismantling it after the construction.

Following are the major components of the Works:

i. Construction of temporary cofferdam in Warsak Dam Reservoir in front of
proposed auxiliary tunnel intake structure.

ii. Construction of RC intake structure with mechanical gates and trash rack etc.

iii. Construction of 11.50 ft dia. 17,073 ft long horseshoe type lined irrigation tunnel

iv. Construction of gated outlet structure at the end of the auxiliary irrigation tunnel

v. Construction of RC lined rectangular channel and flow regulation structure with
bridge access

vi. Construction of 1,200 ft long Adit

vii. Slope stabilization works around outlet structure area.

viii. PC Lining of Main Warsak Gravity Canal.
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TD.2

2.1

TD.3

3.1

TD.6

6.3

TD.7

7.1

ix. PC Lining of Warsak Minor & Khafoor Dehri Minor.
X. Aqueduct of Warsak Minor.

xi. District Road Bridge of Warsak Minor.

xii. Bifurcator of Khafoor Dehri Minor.

xiii. Glacis Fall of Khafoor Dehri Minor.

Source of Funds

Name of the Source of Financing/Funding Agency:

Government of Pakistan and Khyber Pakhtunkhwa have allocated funds in Pak
Rupees to Irrigation Department, Govt. of Khyber Pakhtunkhwa for the Remodeling
of Warsak Canal System in Peshawar and Nowshera Districts.

Eligible Tenderers

Delete “/ enlisted” from paragraph b.

Add the following new paragraph at the end of Sub-Clause 3.1:

The foreign constructor shall be eligible to participate in the tendering, subject to the
conditions that as per prevailing PEC Bye-Laws for Construction and Operation of
Engineering Works.

Site Visit

Amend the title of the clause as under:

“‘Examining Documents and Site Visit”

Add the following new sub-clause at the end of this Clause:

The tenderers should carefully examine the Instructions to Tenderers, Conditions of
Contract, the Specifications comprising Technical Provisions and Special Provisions,
the Bill of Quantities (BOQ) and the Drawings and all other documents comprising
this Tender and supplied herewith. The Tenderer shall be deemed to have studied all
the provisions contained in the Tender Documents during the preparation of his
tender and to have carried out any such further study, at his own cost, as he may
consider necessary. No claims for additional payment will be considered from the
Contractor on the grounds that the information is insufficient, incorrect or misleading.
TENDER DOCUMENTS

Contents of Tender Documents

Delete the text of whole Sub-Clause and substitute with the following:

The Tender Documents are those stated below, and shall be read in conjunction with
any Addenda issued in accordance with Clause IT.9.

Volume - |

1. Instructions to Tenderers.
2.  Tendering Data.
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3. Forms of Tender and Appendices to Tender including BOQ’'s (to be
electronically submitted).

4 General Conditions of Contract, Part-I (GCC)

5. Particular Conditions of Contract, Part-lIl (PCC)

7.  Specifications - Special Provisions

8 Specifications - Technical Provisions.

9.  Form of Tender Security.

10. Forms of Performance Security

11. Form of Contract Agreement.

12. Form of Mobilization Advance Guarantee/ Bond.

Volume — I
Drawings.

TD.8 Clarification of Tender Documents

8.1 Time limit for clarification

Amend second sentence of first paragraph as under:

No request for clarification will be entertained /received later than 14 days prior to the
date fixed for submission of tenders. The Employer’s response will be made not later
than 7 days prior to date fixed for submission of tenders.

C. PREPARATION OF BIDS
TD.10 Language of Tender
10.1 English.

TD.11 Documents Accompanying the Tender
11.1 Delete the text of whole Sub-Clause and substitute with the following:

The Technical and Financial Bids submitted by the tenderer shall comprise the
following

(a) Duly filled-in Form of Tender and following Appendices to Tender in accordance
with Clause IT-18 hereof;

i- Appendix-A to Tender :Special Stipulations
ii- Appendix-B to Tender :Foreign Currency Requirements
iii- Appendix-C to Tender Price Adjustment (Under Clause 70)

iv- Appendix-D to Tender :Bill of Quantities (to be electronically submitted)
V- Appendix-E to Tender :Proposed Construction Schedule
Vi- Appendix-F to Tender :Method of Performing the Work
Vii- Appendix-G to Tender :List of Major Equipment — Related Items
viii- Appendix-H to Tender :Construction Camp and Housing Facilities
iX- Appendix-I to Tender :List of Subcontractors
X- Appendix-J to Tender :Estimated Progress Payments
Xi- Appendix-K to Tender :Organization Chart of the Supervisory
Staff and Labour
Xii- Appendix-L to Tender :Integrity Pact
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11.2

TD.13

13.1

13.2

TD.14

14.1

TD.15

15.1

15.2

b) Financial proposals comprises of Tender Security, additional Bid Security in
accordance with Clause IT.15 hereof;

c) Written power of attorney authorizing the signatory of the bid to act for and on
behalf of the bidder;

d) Copy of Joint Venture, if applicable;

e) The Technical proposal shall comprise of all the valid documents / information as
sought in Bid Soliciting Document, whereas the financial bid shall be submitted
electronically and the corresponding bid security / additional security as the case
may be, be enclosed in the envelop marked as Financial Bid.

f)  Any other document required to be submitted in accordance with the Bid
Soliciting Documents.

Add following new paragraph at the end:

“(f) Any tender submitted by a joint venture with a name or partners different than
reflected in Technical Proposal for which prior approval of the Employer is not
obtained shall be considered as non-responsive”.

Currencies of Tender and Payment
Delete text of whole Sub-Clause 13.1 and substitute with the following:

The bidder shall quote his rate on Percentage above / below on Engineer Estimate to
be electronically submitted within due date and time as specified in NIT. All payments
under the Contract shall be made in Pak Rupees only. Tenderers expecting to incur
expenditures in a currency or currencies other than Pak Rupees shall manage
foreign currency/currencies at his own arrangement. Any exchange risk in this
regard, if any, shall be deemed to be included in premium quoted by the tenderer.

Delete whole Sub-Clause in its entirety.

Tender Validity

Period of Tender Validity:

120 days after the date of tender opening.
Tender Security

Amount of Tender Security

Not less than two percent (2%) of Engineer Estimate / Bill of Quantities (BOQ’s) /
Additional Bid Security (if required), if the bidders quotes his rates further lower than
15% below as per KPPRA notification No. S.R.0.(13)/Vol:1-21/2021-22 dated
15.09.2021.

Add the following text at the end of Sub-Clause:

The Tender Security / additional security of a joint venture must be in the name of
joint venture submitting the tender.

Form of Tender Security
The Tender Security as an Earnest Money @2% in shape of Call Deposit and
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additional security to the extent of their bid / rates more than 15%below on Engineer
Estimate in the form of percentage, shall be deposited / submitted in the shape of
Call Deposit or Bank Guarantee issued by schedule Bank of Pakistan preferably the
Bank of Khyber, Peshawar and shall be in the name of Project Director, Remodelling
of Warsak Canal System, Irrigation Department, Peshawar.

TD.16 Alternate Proposals by Tenderer
Delete whole Clause in its entirety.

TD.17 Pre-Tender Meeting

17.1 Date, Time, and Venue of Pre-Tender meeting as per advertised NIT:
Time: 11:00 hours
Venue: Office of the Project Director,

Remodeling of Warsak Canal System in Peshawar and Nowshera Districts,
Irrigation Department Civil Colony, Warsak Road, Kababyan, Peshawar.

TD.18 Format and Signing of Tender

18.4 The envelopes shall be marked as technical proposal and financial proposal in bold
and eligible letters to avoid confusion. The Tender Document shall be as described in
Clause IT.7 and technical proposal shall be as per Bid soliciting Documents
downloaded from Irrigation Department official website. Each tenderer shall prepare
the tender by filling out the forms completely and without alterations.

18.5 The Technical and Financial Proposals of the tender shall be typed or written in
indelible ink and shall be signed by a person or persons duly authorized to sign on
behalf of the tenderer pursuant to Sub- Clause 11.1(a) hereof. All pages of the tender
shall be initialed and stamped by the person or persons signing the tender.

D. SUBMISSION OF TENDERS
TD.19 Sealing and Marking of Tenders
19.2(a) Employer's address for the purpose of tender submission is:

Project Director,

Remodeling of Warsak Canal System in Peshawar and Nowshera Districts,
Irrigation Department Civil Colony, Warsak Road, Kababyan, Peshawar.
Telephone No. 091-9222774

Fax No. 091-9222775

19.2(b)Name and identification number of the Contract is:
Identification No: RWCS-01
Title: Remodeling of Warsak Gravity Canals System in Peshawar and Nowshera

Districts. Contract Package RWCS-01, Construction of Auxiliary Irrigation
Tunnel and Allied Works.

19.2(c) Warning:
To be opened on date and time as reflected in the NIT / approved by the Employer.
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TD.20 Deadline for Submission of Tenders

20.1(a)Deadline for submission of tenders is:
12:00 hours on 20/12/2021

TD.23 Tender Opening

23.1 Date, Time, and Venue of Tender Opening: (Technical Proposals Only)
Date: 20/12//2021, Time: 12:30 hours
Venue: Office of the Project Director,

Remodeling of Warsak Canal System in Peshawar and Nowshera
Districts,

Irrigation Department Civil Colony, Warsak Road, Kababyan, Peshawar.
Telephone No. 091-9222774

Fax No. 091-9222775

Financial bid shall be opened after evaluation of Technical bids and approved by the
competent authority, date, time and venue for opening of financial bid shall be
notified accordingly and the corresponding will be notified accordingly.

TD.28 Evaluation and Comparison of Tenders

Add following new Sub-Clauses at the end:

28.5 The Employer reserves the right to accept or reject any variation, deviation or
alternative offer. Variations, deviations, alternative offers and other factors, which are
in excess of the requirements of the Tender Documents or otherwise result in the

accrual of unsolicited benefits to the Employer, shall not be taken into account in the
Tender evaluation.

TD.32 Performance Security

32.1 Form and amount of Performance Security acceptable to the Employer:

An unconditional Guarantee in the amount equal to 10% (2% Bid Security + 8% Bank
Guarantee as per Appendix — A) of the Contract Price shall be acceptable to the
Employer. The format of such guarantee is provided in the Tender Documents.
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Remodeling of Warsak Canal System
in Peshawar and Nowshera Districts -

Contract Package RWCS-01,
Construction of Auxiliary Irrigation
Tunnel and Allied works

Tender for Contract No. RWCS-01

TENDER

To:

Project Director,
Remodeling of Warsak Canal System in Peshawar and Nowshera Districts,
Irrigation Department Civil Colony, Warsak Road, Kababyan, Peshawar.

Gentleman,
1. Having examined the Conditions of Contract. Specifications, Drawings and Bill of
Quantities and Addenda Nos. for the

execution of the above-named Works, we, the undersigned, offer to execute and
complete such Works and remedy any defects therein in conformity with the
Conditions of Contract. Specifications, Drawings, Bill of Quantities and Addenda for
the sum of Rupees

(Rs. )
or such other sum as may be ascertained in accordance with the said conditions.
2. We understand that the Appendices A to M attached hereto form part of this Tender.
3. As security for due performance of the undertakings and obligations of this Tender,

we submit herewith a Tender Security in the amount of Rupees

(Rs. ) and additional security of Rs. (if applicable)
drawn in your favor or made payable to you and valid for a period of 28 days beyond
the Tender validity period.

4, We undertake, if our Tender is accepted, to commence the Works and to complete
the whole of the Works comprised in the Contract within the time stated in Appendix-
A to Tender.

5. We agree to abide by this Tender for the period of 120 days after the date fixed for
receiving the same and it shall remain binding upon us and may be accepted at any
time before the expiration of that period.

6. Unless and until a formal Agreement is prepared and executed, this Tender, together
with your written acceptance thereof, shall constitute a binding contract between us.

7. We do hereby declare that the Tender is made without any collusion, comparison of
figures or arrangement with any other tenderer for the Works.
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We understand that you are not bound to accept the lowest or any tender you may
receive.

Dated this day of 20

Signature

In the capacity of

(In Block Capitals)

Duly authorized to sign tenders for and on behalf of

Address

Witness

Address.

Occupation




Appendix-A to Tender

SPECIAL STIPULATIONS

Clause of
No. Item Conditions Specified Limits
of Contract
1. Engineer's Authority to issue 2.1 2% of the Contract Price stated in the Letter of
Variation in emergency Acceptance.

2. Amount of Performance Security 10.1 08% of Contract Price stated in the Letter of
Acceptance in shape of Bank Guarantee or Call
Deposit. In addition to 2% Bid Security.

3. Time for Furnishing Programme 14.1 Within 42 days from the date of receipt of Letter
of Acceptance.

4, Minimum amount of Third Party | 23.2/25.3 Rs. Two Million per occurrence with number of

Insurance occurrences unlimited.
5. Time for issuance of Engineer’s 41.1 Within 42 days after the date of issue of Letter of
Notice to Commence Acceptance.

6. Time for Completion 43.1 1480 days from the date of receipt of Engineer’'s
Notice to Commence

7. Amount of Liquidated 47.1 0.1% of the Contract Price for each day of delay

Damages in completion of the Works subject to a maximum
of 10% of Contract Price stated in the Letter of
Acceptance.

8. Defects Liability Period 49.1 379 days from the effective date of Taking Over
Certificate

9. Percentage of Retention Money 60.2 10% of the amount of Interim Payment
Certificate.

10. | Limit of Retention Money 60.2 5% of Contract Price stated in the Letter of
Acceptance

11. | Minimum amount of Interim 60.2 Rs. 05 Million

Payment Certificates (Running
bills)

12. | Additional Security 15.1 The Contractor quoting their bids more than 15%
below on Engineer Estimate shall submit along
with their bids an additiona security to the extent
of their bid/rates more than 15% below on
Engineer Estimate in the form of percentage.

13. | Bid Security 15.5 02% Call Deposit on Engineer Estimated Cost.
The Bid Security of successful bidder shall be
adjusted by the Employer in form of Performance
Security.

14. | Mobilization Advance 60.12 An interest free Mobilization Advance upto 10%
of the Contract Price less Provisional Sum stated
in the Letter Of Acceptance (LOA) shall be paid
by the Employer to the Contractor in two equal
parts upon submission by the Contractor of
Mobilization Advance guarantee for the full
amount of the Advance in a specified form from a
scheduled bank of Pakistan.

Initials of signatory of Bid:
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Appendix-B to Tender

FOREIGN CURRENCY REQUIREMENTS

~-NOT USED  ---

Initials of signatory of Bid:
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Appendix-C to Tender

PRICE ADJUSTMENT UNDER SUB-CLAUSE 70.1
OF CONDITIONS OF CONTRACT

The Tenderer must quote in column 4 of the table, the weightages and coefficients for use
in the adjustment formula under Sub-Clause 70.1. In case of failure of the Tenderer to quote
the weightages in the requisite column, the Engineer shall fix such weightages taking into
account the middle value of the ranges given for respective items in column 3 of Appendix-C
to Tender.

In filling out the values in column 4, the Tenderer must ensure that the quoted value must
fall within the permissible range and the sum of all selected factors including fixed portion
should not exceed 1.

Cost Description Permissible Factors Applicable Index
Element Range selected by
the Bidder
1 2 3 4 5
0] Fixed Portion 0.350 - -
(i) Local Labour 0.17-0.23 Government of Pakistan (GoP)
Federal Bureau of Statistics
(Unskilled labour shall be (FBS) - Monthly Statistical
taken as representative of all Bulletin
types of labor’s working at
the Site)
(iii) Cement 0.10-0.14
(Ordinary Portland Cement - do

OPC per bag shall be taken
as representative of all types
of Cement used in the

Works)
(iv) Reinforcing Steel Bars and 0.15-0.21
Structural Steel
do
(1/2” @ round M.S. Bars per
tonne shall be taken as
representative of all types
and dimensions of Steel
Reinforcement and
Structural Steel used in the
Works)
v) High Speed Diesel (HSD) 0.10-0.20 Government of Pakistan (GoP)
Federal Bureau of Statistics
(High Speed Diesel per liter (FBS) - Monthly Statistical
shall be taken as Bulletin or in case the rate is
representative of all types of not available on the bulletin,
fuel used at the Site) the rate issued by Pakistan
State Oil (PSO) shall prevail
Total 0.650

Notes:

1) The base cost indices or prices shall be those prevailing on 28 days prior to the latest
day for submission of bids for the city of Peshawar in the province of Khyber
Pakhtunkhwa — Pakistan. Current indices or prices shall be those prevailing on 28
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days prior to the last date of the submission of Monthly statement for the city of
Peshawar in the province of Khyber Pakhtunkhwa — Pakistan.

2) Any fluctuation in the indices or prices of materials other than those given
above shall not be subject to adjustment of the Contract Price.

Initials of signatory of Bid:
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Appendix-D to Tender

BILL OF QUANTITIES

PREAMBLE

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

The quantities given in the Bill of Quantities are estimated and provisional, and are
given to provide a common basis for tendering. The basis of payment will be the
actual quantities of work executed and measured by the Contractor and verified by
the Engineer and valued at the rates and prices tendered in the priced Bill of
Quantities, where applicable. Any unforeseen item cropped up during the execution
of work shall be executed and paid on MRS - 2019 with approved premium. However
in case of non schedule item not reflected in the BOQ the respective rates shall be
fixed by the Engineer for payment as per Contract.

The rates and prices tendered in the priced Bill of Quantities shall, except insofar as
it is otherwise provided under the Contract include all costs of Contractor’s plant,
labour, supervision, materials, execution, insurance, profit, taxes and duties, together
with all general risks, liabilities and obligations set out or implied in the Contract.
Furthermore all duties, taxes and other levies payable by the Contractor under the
Contract, or for any other cause, as on the date 28 days prior to deadline for
submission of Tenders, shall be included in the rates and prices and the total Tender
Price submitted by the Tenderer.

The whole cost of complying with the provisions of the Contract shall be covered in
offered premium by the bidders.

Provisional sums included and so designated in the Bill of Quantities shall be
expended in whole or in part, or not at all, at the direction and discretion of the
Engineer. Payment shall be based on the actual cost of goods and materials
purchased by the Contractor, the provision of labour, all other charges and profit and
determined in accordance with clause 58 of part |, General Conditions.

Untill approval of the variation order from the Employer, the varied work shall only be
executed if they are the subject of a written instruction from the Engineer and their
payment should be made provisionally.

Any arithmetic errors in computations or summations will be corrected by the
Employer as follows:-

a) Where there is a discrepancy between the unit rates quoted in figures and in
words, the premium in words will govern; and

The dismantled materials viz steel, bricks, head regulator gates etc will be the

property of the Employer and shall be disposed off according to the provision of
Contract / directions of Engineer.
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9. The area factor for the District Khyber in MRS 2019 given as 1.08. As per location of
the Project the same was accordingly incorporated in the BOQ for the schedule items
only, while for non-schedule item factor remains 1.00.

B. WORK ITEMS

1. The Bill of Quantities contains the following Bills and Schedule:

Bill No. Description
A.l. Construction of Coffer Dam
A.2. Intake Structure
A.3. Construction of Adit
A4, Auxiliary Irrigation Tunnel
A.5. Outlet Structure
A.6. Regulator Structure
A7 Gate Equipment for Tunnel Intake, Outlet, Warsak & Khafoor Minor &
U Regulators Structure
A.8 Geo technical Investigation at Intake Structure.
B.1 Main Warsak Gravity Canal (Concrete Lining & Earthwork)
B.2 Warsak Minor (Concrete Lining, Earthwork & Structure)
B.3 Khafoor Dehri (Concrete Lining, Earthwork & Structure)
C Day Work
D Contingencies

Summary Bill of Quantities

2. Tenderers shall price the Bill of Quantities in Pakistani Rupees.
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General

1.

Reference is made to sub-clause 52.4 of the General Conditions-Part I. Work shall
not be executed on a day work basis except by written order of the Engineer.
Tenderers shall enter basic rates for day-work items in the Schedules, which rates
shall apply to any quantity of day work ordered by the Engineer. Nominal quantities
have been indicated against each item of day work, and the extended total for day
work shall be carried forward to the Tender Price.

Day work Labour

2.

In calculating payments due to the Contractor for the execution of day-work, the
actual time of classes of labour directly doing work ordered by the Engineer and for
which they are competent to perform will be measured excluding meal breaks and
rest periods. The time of gangers (charge hands) actually doing work with the gang
will also be measured but not the time of foreman or other supervisory personnel.

The Contractor shall be entitled to payment in respect of the total time that labour is
employed on day work, calculated at the basic rates entered by him in the Schedule
of Day-works Rates for labour together with an additional percentage, payment on
basic rates representing the Contractor’s profit, overheads, etc., as described below:

a) the basic rates for labour shall cover all direct costs to the Contractor,
including  (but not limited to) the amount of wages paid to such labour,
transportation time, overtime, subsistence allowances and any sums paid to
or on behalf of such labour for social benefits in accordance with Pakistan
law. The basic rates will be payable in local currency only; and

b) the additional percentage payment to be quoted by the Tenderer and applied
to costs incurred under (a) above shall be deemed to cover the Contractor’s
profit, overheads, superintendence, liabilities and insurances and allowances
to labour timekeeping and clerical and office work, the use of consumable
stores, water, lighting and power; the use and repair of stagings, scaffolding,
workshops and stores, portable power tools, manual plant and tools;
supervision by the Contractor's staff, foremen and other supervisory
personnel; and charges incidental to the foregoing.
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Day-work Material

4.

The Contractor shall be entitled to payment in respect of materials used for day-work
(except for materials for which the cost is included in the percentage addition to
labour costs as detailed heretofore), at the basic rates entered by him in the
Schedule of Day-work Rates for materials together with an additional percentage
payment on the basic rates to cover overhead charges and profit, as follows:-

a) The basic rates for materials shall be calculated on the basis of the invoiced
price, freight, insurance, handling expenses, damage, losses, etc., and shall
provide for delivery to store for stockpiling at the site. The basic rates shall be
stated in local currency.

b) The additional percentage payment shall be quoted by the Tenderer and
applied to the payments made under (a) above; and,

C) the cost of hauling materials used on work ordered to be carried out as day-
work from the store or stockpile on the site to the place where it is to be used
will be paid in accordance with the terms for Labour and Constructional Plant
in this Schedule.
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Day-work Constructional Plant

5.

The Contractor shall be entitled to payments in respect of constructional plant
already on Site and employed on day-work at the basic rental rates entered by him in
the Schedule of Day-work Rates for constructional plant. The said rates shall be
deemed to include complete allowance for depreciation, interest, indemnity and
insurance, repairs, maintenance, supplies, fuel, lubricants, and other consumables,
and all overhead, profit and administrative costs related to the use of such
equipment. The cost of drivers, operators and assistants will be paid for separately
as described under the section on Daywork Labour.

In calculating the payment due to the contractor for constructional plant employed on
day-work, only the actual number of working hours will be eligible for payment,
except that where applicable and agreed with the Engineer, the travelling time from
the part of the Site where the constructional plant was located when ordered by the
Engineer to be employed on day-work and the time for return journey thereto shall be
included for payment.

The basic rental rates for constructional plant employed on day-work shall be stated
in Pakistani Rupees.
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Appendix-E to Tender

PROPOSED CONSTRUCTION SCHEDULE

Pursuant to Sub-Clause 43.1 of the General Conditions of Contract, the Works shall be
completed on or before the date stated in Appendix-A to Tender. The Tenderer shall provide
a programme in the bar chart or any other computerized form showing the sequence of work
items and the period of time during which he proposes to complete the Works to be
performed under the Contract.

Initials of signatory of Bid:
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Appendix-F to Tender

METHOD OF PERFORMING THE WORK

The Tenderer is required to submit a narrative outlining the method of performing the Work.
The narrative should indicate in detail and include but not be limited to:

1. Organization Chart indicating head office and field office personnel involved in
management and supervision, engineering, equipment maintenance and purchasing.

2. Mobilization in Pakistan, the type of facilities including personnel accommodation,
office accommodation, provision for maintenance and for storage, communications,
security and other services to be used.

3. The method of executing the Works, the procedures for installation of equipment and
machinery and transportation of equipment and materials to the site.

Initials of signatory of Bid:
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Appendix-G to Tender

Sheet1 of 2

LIST OF MAJOR EQUIPMENT - RELATED ITEMS

(To be used by the Tenderer)

The Tenderer will provide on Sheet 2 of this Appendix a list of all major equipment and
related items, under separate heading for items owned, to be purchased or to be arranged
on lease by him to carry out the Works. The information shall include make, type, capacity,
and anticipated period of utilization for all equipment which shall be in sufficient detail to
demonstrate fully that the equipment will meet all requirements of the Specifications.

Initials of signatory of Bid:
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Appendix-G to Tender

Sheet 2 of 2
LIST OF MAJOR EQUIPMENT
Owned Description of | Capacity | Condition Present Date of Period of
Purchased or Unit (Make, HP Location Delivery at Work on
Leased Model, Year) Rating or Source Site Project
1 2 3 4 5 6 7

a. Owned
b. To be
Purchased

c. To be arranged
on Lease

Initials of signatory of Bid:
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Appendix-H to Tender

CONSTRUCTION CAMPS AND
HOUSING FACILITIES

The Contractor in accordance with Clause 34 of the Conditions of Contract shall provide
description of his construction camp’s facilities and staff housing requirements alongwith
facilities to be provided for the Engineer as specified in the Special Provisions.

The Contractor shall be responsible for pumps, electrical power, water and electrical
distribution systems, and sewerage system including all fittings, pipes and other items
necessary for servicing the Contractor’s construction camp.

The Tenderer shall list or explain his plans for providing these facilities for the service of the
Contract as follows:

1.

2.

Initials of signatory of Bid:

Site Preparation (clearing, land preparation, etc).

Provision of Services.

a) Power (expected power load, etc).
b) Water (required amount and system proposed).
c) Sanitation (sewage disposal system, etc.)

Construction of Facilities

a) Contractor’s Office. Workshop and Work Areas (areas required and proposed
layout, type of construction of buildings, etc.).

b) Warehouses and Storage Areas (area required, type of construction and
layout).

c) Housing and Staff Facilities (Plans for housing for proposed staff, layout, type

of construction, etc.)

Construction Equipment Assembly and Preparation (detailed plans for carrying out
this activity)

Other Items Proposed (Security services, etc.)
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Appendix-I to Tender

LIST OF SUBCONTRACTORS

I/We intend to subcontract the following parts of the Works to sub-contractors. In my/our
opinion, the sub-contractors named hereunder are reliable and competent to perform that
part of the work for which each is listed.

Enclosed are documentation outlining experience of sub-contractors, the curriculum vitae
and experience of their key personnel who will be assigned to the Contract, equipment to be
supplied by them, size, location and type of contracts carried out in the past.

Part of Works Sub-Contractor
(Give Details) (With Complete Address)
1 2

Initials of signatory of Bid:
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Appendix-J to Tender
ESTIMATED PROGRESS PAYMENTS

Tenderer’s estimate of the value of work which would be executed by him during each of the
periods stated below, based on his Programme of the Works and the Rates in the Bill of
Quantities, expressed in thousands of Pakistani Rupees:

Quarter/ Year/ Period Amount
(In Thousand Rupees)

15t Quarter

2" Quarter

3 Quarter

4™ Quarter

5% Quarter

6™ Quarter

Tender Price

Initials of signatory of Bid:
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Appendix-K to Tender

ORGANIZATION CHART FOR THE
SUPERVISORY STAFF AND LABOUR

(To be filled by the Tenderer)

Initials of signatory of Bid:
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Appendix-L to Tender
(INTEGRITY PACT)

DECLARATION OF FEES, COMMISSION AND BROKERAGE ETC.
PAYABLE BY THE TENDERERS OF GOODS, SERVICES & WORKS IN
CONTRACTS WORTH RS. 10.00 MILLION OR MORE

Contract No. Dated
Contract Value:
Contract Title:

[name of Tenderer] hereby declares its intention not to obtain or
include the procurement of any contract, interest, privilege or other obligation or benefit from
Government of Khyber Pakhtunkhwa/lrrigation Department, Govt. of Khyber Pakhtunkhwa or any
administrative subdivision or agency thereof or any other entity controlled by it (Government of Khyber
Pakhtunkhwal/lrrigation Department, Govt. of Khyber Pakhtunkhwa) through any corrupt business
practice.

Without limiting the generality of the foregoing, [name of Tenderer] represents and warrants that it has
fully declared the brokerage, commission, fees etc. paid or payable to anyone and not given or agreed
to give and shall not give or agree to give to anyone within or outside Pakistan either directly or
indirectly through any natural or juridical person, including its affiliate, agent, associate, broker,
consultants, director, promoter, shareholder, sponsor or subsidiary, any commission, gratification,
bribe, finder’s fee or kickback, whether described as consultation fee or otherwise, with the object of
obtaining or inducing the procurement of a contract, right, interest, privilege or other obligation or
benefit in whatsoever form from Government of Khyber Pakhtunkhwa/lrrigation Department, Govt. of
Khyber Pakhtunkhwa, except that which has been expressly declared pursuant hereto.

[Name of Tenderer] certifies that it has made and will make full disclosure of all agreements and
arrangements with all persons in respect of or related to the transaction with Government of Khyber
Pakhtunkhwal/lrrigation Department, Govt. of Khyber Pakhtunkhwa and has not taken any action or
will not take any action to circumvent the above declaration, representation or warranty.

[Name of Tenderer] accepts full responsibility and strict liability for making any false declaration, not
making full disclosure, misrepresenting facts or taking any action likely to defeat the purpose of this
declaration, representation and warranty. It agrees that any contract, right, interest, privilege or other
obligation or benefit obtained or procured as aforesaid shall, without prejudice to any other rights and
remedies available to Government of Khyber Pakhtunkhwa/lrrigation Department, Govt. of Khyber
Pakhtunkhwa under any law, contract or other instrument, be avoidable at the option of Government
of Khyber Pakhtunkhwa/lrrigation Department, Govt. of Khyber Pakhtunkhwa.

Notwithstanding any rights and remedies exercised by Government of Khyber Pakhtunkhwa/lrrigation
Department, Govt. of Khyber Pakhtunkhwa in this regard [the Seller/Supplier] agrees to indemnify
Government of Khyber Pakhtunkhwa/lrrigation Department, Govt. of Khyber Pakhtunkhwa for any
loss or damage incurred by it on account of its corrupt business practices and further pay
compensation to Government of Khyber Pakhtunkhwa/lrrigation Department, Govt. of Khyber
Pakhtunkhwa in an amount equivalent to ten times the sum of any commission, gratification, bribe,
finder's fee on kickback given by [name of Tenderer] as aforesaid for the purpose of obtaining or
inducing the procurement of any contract, right, interest, privilege or other obligation or benefit in
whatsoever form from Government of Khyber Pakhtunkhwa/Irrigation Department, Govt. of Khyber
Pakhtunkhwa.

Name of Employer.......... Name of Tenderer........
Signature: ... Signature: ................
[Seal] [Seal]
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TENDER SECURITY

PERFORMANCE SECURITY BANK GUARANTEE
(Unconditional)

CONTRACT AGREEMENT
MOBILIZATION ADVANCE GUARANTEE FORM



TENDER SECURITY
(Bank Guarantee)

Security Executed on

(Date)
Name of Surety with Address:

(Scheduled Bank of Pakistan)
Name of Principal (Tenderer) with Address

Penal Sum of Security Rupees. (Rs. )

Tender Reference No.RWCS-2: Remodeling of Warsak Canal System in Peshawar and
Nowshera Districts — Contract Package RWCS-01
Warsak auxiliary tunnel and allied works

KNOW ALL MEN BY THESE PRESENTS, that in pursuance of the terms of the Tender and
at the request of the said Principal (Tenderer) we, the Surety above named, are held and
firmly bound unto
(hereinafter called the 'Employer’) in the sum stated above for the payment of which sum
well and truly to be made, we bind ourselves, our heirs, executors, administrators and
successors, jointly and severally, firmly by these presents.

THE CONDITION OF THIS OBLIGATION IS SUCH, that whereas the Tenderer has
submitted the accompanying Tender dated_ for Contract No.
For to the said Employer; and
(Particulars of Contract)

WHEREAS, the Employer has required as a condition for considering said Tender that the
Tenderer furnish a Tender Security in the above said sum from a Scheduled Bank of
Pakistan or from a foreign bank duly counter-guaranteed by a Scheduled Bank of Pakistan,
to the Employer, conditioned as under:

Q) That the Tender Security shall remain valid for not less than 150 days from the date
set for opening of Tender regardless of the validity period of the Tender itself;

(2) That the Tender Security of unsuccessful Tenderers will be returned by the Employer

after expiry of Tender validity or upon signing of the Contract

Agreement; and

3) That in the event of failure of the successful Tenderer to execute the proposed
Contract Agreement for such work and furnish the required Performance Security,
the entire said sum be paid immediately to the said Employer as liquidated damages
for the successful Tenderer's failure to perform.

NOW THEREFORE, if the successful Tenderer shall, within the period specified therefor, on
the prescribed form presented to him for signature enter into a formal Contract with the said
Employer in accordance with his Tender as accepted and furnish within twenty eight (28)
days of his being requested to do so, a Performance Security with good and sufficient
surety, as may be required, upon the form prescribed by the said Employer for the faithful
performance and proper fulfilment of the said Contract or in the event of withdrawal of the
said Tender within the time specified then this obligation shall be void and of no effect, but
otherwise to remain in full force and effect.

PROVIDED THAT the Surety shall forthwith pay the Employer the said sum upon first written



demand of the Employer (without cavil or argument) notice of which shall be sent by the
Employer by registered post duly addressed to the Surety at its address given above.

PROVIDED ALSO THAT the Employer shall be the sole and final judge for deciding whether
the Principal (Tenderer) has duly performed his obligations to sign the Contract Agreement
and to furnish the requisite Performance Security within the time stated above, or has
defaulted in fulfilling said requirements and the Surety shall pay without objection the said
sum upon demand from the Employer forthwith and without any reference to the Principal
(Tenderer) or any other person.

IN WITNESS WHEREOF, the above bounden Surety has executed the instrument under its
seal on the date indicated above, the name and seal of the Surety being hereto affixed and
these presents duly signed by its undersigned representative pursuant to authority of its
governing body.

SURETY
1. Signature
2. Name
3. Title
WITNESS
1.

Corporate Secretary (Seal)

(Name, Title & Address)
(Seal)

Note:

Bid Security of the Contractor (successful bidder) be retained with the procuring
entity till completion of the defect liability period and the amount of the guarantee will
be reduced by an equivalent amount.



PERFORMANCE SECURITY
Bank Guarantee (Unconditional)

Guarantee No.
Executed on
Expiry date

[Letter by the Guarantor to the Employer]

Name of Guarantor (Bank) with address:

(Scheduled Bank of Pakistan)
Name of Principal (Contractor) with address:

Penal Sum of Security (express in words and figures)

Letter of Acceptance No. Dated

KNOW ALL MEN BY THESE PRESENTS, that in pursuance of the terms of the Bidding
Documents and above said Letter of Acceptance (hereinafter called the Documents) and at
the request of the said Principal we, the Guarantor above named, are held and firmly bound
unto the (hereinafter called
the Employer) in the penal sum of the amount stated above for the payment of which sum
well and truly to be made to the said Employer, we bind ourselves, our heirs, executors,
administrators and successors, jointly and severally, firmly by these presents.

THE CONDITION OF THIS OBLIGATION IS SUCH, that whereas the Principal has
accepted the Employer's above said Letter of Acceptance for
(Name of Contract) for the

(Name of Project).

NOW THEREFORE, if the Principal (Contractor) shall well and truly perform and fulfill all the
undertakings, covenants, terms and conditions of the said Documents during the original
terms of the said Documents and any extensions thereof that may be granted by the
Employer, with or without notice to the Guarantor, which notice is, hereby, waived and shall
also well and truly perform and fulfill all the undertakings, covenants terms and conditions of
the Contract and of any and all modifications of said Documents that may hereafter be
made, notice of which modifications to the Guarantor being hereby waived, then, this
obligation to be void; otherwise to remain in full force and virtue till all requirements of
Clause 49, Defects Liability, of Conditions of Contract are fulfilled.

Our total liability under this Guarantee is limited to the sum stated above and it is a condition
of any liability attaching to us under this Guarantee that the claim for payment in writing shall
be received by us within the validity period of this Guarantee, failing which we shall be
discharged of our liability, if any, under this Guarantee.

We,(the Guarantor), waiving all objections and defenses under the Contract, do hereby
irrevocably and independently guarantee to pay to the Employer without delay upon the
Employer's first written demand without cavil or arguments and without requiring the
Employer to prove or to show grounds or reasons for such demand any sum or sums up to
the amount stated above, against the Employer's written declaration that the Principal has
refused or failed to perform the obligations under the Contract which payment will be



effected by the Guarantor to Employer’s designated Bank & Account Number.

PROVIDED ALSO THAT the Employer shall be the sole and final judge for deciding whether
the Principal (Contractor) has duly performed his obligations under the Contract or has
defaulted in fulfilling said obligations and the Guarantor shall pay without objection any sum
or sums up to the amount stated above upon first written demand from the Employer
forthwith and without any reference to the Principal or any other person.

IN WITNESS WHEREOF, the above-bounden Guarantor has executed this Instrument
under its seal on the date indicated above, the name and corporate seal of the Guarantor
being hereto affixed and these presents duly signed by its undersigned representative,
pursuant to authority of its governing body.

Guarantor (Bank)

Witness:
1. Signature
Name
Corporate Secretary (Seal)
Title
2.
Name, Title & Address Corporate Guarantor (Seal)



CONTRACT AGREEMENT

THIS CONTRACT AGREEMENT (hereinafter called the “Agreement’) made on the
day of (month) 20 between

(hereafter called the “Employer”) of the one part and
(hereafter called the “Contractor”) of the other part.

WHEREAS the Employer is desirous that certain Works, viz should be
executed by the Contractor and has accepted a Tender by the Contractor for the execution
and completion of such Works and the remedying of any defects therein.

NOW this Agreement witnesses as follows:

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

2. The following documents after incorporating addenda, if any, except those parts
relating to Instructions to Tenderers shall be deemed to form and be read and
construed as part of this Agreement, viz:

@) The Contract Agreement;

(b) The Letter of Acceptance;

(c) The completed Form of Tender;

(d) Special Stipulations (Appendix-A to Tender);
(e) The Particular Conditions of Contract — Part I,
® The General Conditions — Part ;

(9) The priced Bill of Quantities (Appendix-D to Tender);
(h) The completed Appendices to Tender (B, C, E to L);

0] The Drawings;
() The Specifications.
(k) (any other)
3. In consideration of the payments to be made by the Employer to the Contractor as

hereinafter mentioned, the Contractor hereby covenants with the Employer to
execute and complete the Works and remedy defects therein in conformity and in all
respects with the provisions of the Contract.

4, The Employer hereby covenants to pay the Contractor, in consideration of the
execution and completion of the Works as per provisions of the Contract, the
Contract Price or such other sum as may become payable under the provisions of
the Contract at the times and in the manner prescribed by the Contract.

IN WITNESS WHEREOF the parties hereto have caused this Agreement to be executed on
the day, month and year first before written in accordance with their respective laws.

Signature of the Contactor Signature of Employer

(Seal) (Seal)

Signed, Sealed and Delivered in the presence of:

Witness: Witness:

(Name, Title and Address) (Name, Title and Address)



MOBILIZATION ADVANCE GUARANTEE FORM

(Bank Guarantee)

Guarantee No. Date

WHEREAS (hereinafter called the 'Employer) has entered into a Contract for

(Particulars of Contract)
with (hereinafter called the "Contractor').

AND WHEREAS, the Employer has agreed to advance to the Contractor, at the Contractor's
request, an amount of Rupees (Rs ) which
amount shall be advanced to the Contractor as per provisions of the Contract.

AND WHEREAS, the Employer has asked the Contractor to furnish Guarantee to secure the
mobilization advance for the performance of his obligations under the said Contract.

AND WHEREAS,

(Scheduled Bank of Pakistan)
(Hereinafter called the “Guarantor”) at the request of the Contractor and in consideration of
the Employer agreeing to make the above advance to the Contractor, has agreed to furnish
the said Guarantee.

NOW, THEREFORE, the Guarantor hereby guarantees that the Contractor shall use the
advance for the purpose of above mentioned Contract and if he fails and commits default in
fulfilment of any of his obligations for which the advance payment is made, the Guarantor
shall be liable to the Employer for payment not exceeding the aforementioned amount.

Notice in writing of any default, of which the Employer shall be the sole and final judge, on
the part of the Contractor, shall be given by the Employer to the Guarantor, and on such first
written demand, payment shall be made by the Guarantor of all sums then due under this
Guarantee without any reference to the Contractor and without any objection.

This Guarantee shall remain in force until the advance is fully adjusted against payments
from  the Interim Payment  Certificates of the  Contractor or  until
whichever is earlier.

(Date)
The Guarantor's liability under this Guarantee shall not in any case exceed the sum of
Rupees (Rs )-

This Guarantee shall remain valid up to the aforesaid date and shall be null and void after
the aforesaid date or earlier if the advance made to the Contractor is fully adjusted against
payments from Interim Payment Certificates of the Contractor provided that the Guarantor
agrees that the aforesaid period of validity shall be deemed to be extended if on the above
mentioned date the advance payment is not fully adjusted.



GUARANTOR

1. Signature
2. Name
3. Title
WITNESS
1.
Corporate Secretary (Seal)
2.
(Name Title & Address) Corporate Guarantor (Seal)



PART | - GENERAL CONDITIONS OF
CONTRACT



PART I: GENERAL CONDITIONS OF CONTRACT

The Conditions of Contract Part — I; General Conditions shall be those forming Part | of the
‘Conditions of Contract for Works of Civil Engineering Construction “fourth edition 1987, reprinted in
1992 with further amendments” prepared by the Federation International des ingenious — Conseils
(FIDIC).

The standard text of these General Conditions must be retained intact to facilitate its reading and
interpretation by tenderers and its review by the Employer.in the English language shall be taken as
the definitive version for this Contract. Any amendment and addition to the General Conditions,
specific to the contract in hand should be introduced in Part Il hereof entitled “Particular Conditions
of Contract”

The use of standard conditions of contract for all civil work will ensure comprehensiveness of
coverage, better balance of rights or obligations between the Employer and the Contractor, general
acceptability of its provisions, and saving in time and cost for bid preparation and review, leading to
more economic pricesi,.

The FIDIC Conditions of Contract are copyrighted and may not be copied, faxed, or reproduced.
Tenderers are advised to obtain originals of the FIDIC Conditions of Contract directly from:
FIDIC Secretariat
World Trade Center Il
P.O. Box 311
CH - 1215 Geneva 15
Switzerland
Phone: +41 22 799 49 01
Facsimile: + 41 22 799 49 01
Direct Phone for publications: + 41 22 799 49 05
Direct E-mail for publications: fidic.pub@fidic.org

(To be purchased, signed and attached with

The Tender Documents by the Tenderers)


mailto:fidic.pub@fidic.org

PART Il - PARTICULAR CONDITIONS OF
CONTRACT



PART Il - PARTICULAR CONDITIONS OF CONTRACT
1.1 Definitions

(@) (i) The Employer is Irrigation Department, Government. Of Khyber Pakhtunkhwa, its legal
successor and assignees. The Employer is represented by, Project Director, Remodeling of
Warsak Canal System in Peshawar and Nowshera Districts, Civil Colony, Warsak Road,
Kababyan, Peshawar.

(a)(iv) The Engineer is Project Manager, Remodeling of Warsak Canal System in Peshawar and
Nowshera Districts, Irrigation Department, Government. of Khyber Pakhtunkhwa, or any
other competent person appointed by the Employer, and notified to the Contractor, to actin
replacement of the Engineer. Provided always that except in cases of professional
misconduct, the outgoing Engineer is to formulate his certifications/recommendations in
relation to all outstanding matters, disputes and claims relating to the execution of the
Works during his tenure.

The following paragraph is added:

(a)(vi)“Bidder or Tenderer” means any person or persons, company, corporation, firm or joint
venture submitting a Bid or Tender.

(b)(v)The following is added at the end of the paragraph:

The word “Tender” is synonymous with “Bid” and the word “Tender Documents” with
“Bidding Documents”.

The following paragraph is added:

(b)(ix)“Programme” means the programme to be submitted by the Contractor in accordance with
Sub-Clause 14.1 and any approved revisions thereto.

(e)(DThe text is deleted and substituted with the following:
“Contract Price” means the sum stated in the Letter of Acceptance as payable to the
Contractor for the execution and completion of the Works subject to such additions thereto or
deductions therefrom as may be made and remedying of any defects therein in accordance
with the provisions of the Contract.

2.1 Engineer's Duties and Authority

With reference to Sub-Clause 2.1(b), the following provisions shall also apply;

The Engineer shall obtain the specific approval of the Employer before carrying out his duties
in accordance with the following Clauses:

(i) Consenting to the sub-letting of any part of the Works under Sub-Clause 4.1
“Subcontracting”.

(i)  Certifying additional cost determined under Sub-Clause 12.2 “Not Foreseeable
Physical Obstructions or Conditions”.

(i) Any action under Clause 10 “Performance Security” and Clauses 21,23, 24 & 25
“Insurance” of sorts.

PCC-lI-1



2.2

2.7

(iv)  Any action under Clause 40 “Suspension”.

(v)  Any action under Clause 44 “Extension of Time for Completion”.
(vi)  Any action under Clause 47 “Liquidated Damages for Delay”.
(vii)  Issuance of “Taking over Certificate” under Clause 48.

(viii)  Issuance of Variation Order under Clause 51,except:
a) In an emergency* situation, as stated here below, or

b) If such variation would increase the Contract Price by less than the amount
stated in the Appendix-A to Tender.

(ix)  Fixing rates or prices under Clause 52.
(x)  Extra payment as a result of Contractor’s claims under Clause 53.

(xi)  Release of Retention Money to the Contractor under Sub-Clause 60.3 “Payment of
Retention Money”.

(xii)  Issuance of “Final Payment Certificate” under Sub-Clause 60.8.

(xiii)  Issuance of “Defect Liability Certificate” under Sub-Clause 62.1.

(xiv)  Release from performance under Sub Clause 66.1.

(xv)  Additional payment under Sub-Clause 70.2.

* (If in the opinion of the Engineer an emergency occurs affecting the safety of life or of the
Works or of adjoining property, the Engineer may, without relieving the Contractor of any of
his duties and responsibilities under the Contract, instruct the Contractor to execute all such
work or to do all such things as may, in the opinion of the Engineer, be necessary to abate
or reduce the risk. The Contractor shall forthwith comply with any such instruction of the
Engineer. The Engineer shall determine an addition to the Contract Price, in respect of
such instruction, in accordance with Clause 52 and shall notify the Contractor accordingly,
with a copy to the Employer.)

Engineer’s Representative

The following paragraph is added:

The Engineer's Representative (ER) shall be Construction Manager, Joint Venture of
Consultants comprising NESPAK, Electra and ICS, Remodeling of Warsak Canal Systemin
Peshawar and Nowshera Districts, or any other competent person appointed by the
Engineer from time to time.

The following Sub-Clauses 2.7 and 2.8 are added:

Engineer Not Liable

Approval, reviews and inspection by the Engineer of any part of the Works does not relieve

the Contractor from his sole responsibility and liability for the supply of materials, plant and
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2.8

5.1

5.2

equipment for construction of the Works and their parts in accordance with the Contract and
neither the Engineer's authority to act nor any decision made by him in good faith as
provided for under the Contract whether to exercise or not to exercise such authority shall
give rise to any duty or responsibility of the Engineer to the Contractor, any Subcontractor,
any of their representatives or employees or any other person performing any portion of the
Works.

Replacement of the Engineer

“If the Employer intends to replace the Engineer, the Employer shall, not less than 14 days
before the intended date of replacement, give notice to the Contractor, of the name, address
and relevant experience of the intended replacement Engineer. The Employer shall not
replace the Engineer with a person against whom the Contractor raises reasonable
objection by notice to the Employer, with supporting particulars.”

Language(s) and Law

(a)The Contract Documents, shall be drawn up in the English language.
(b)The Contract shall be subject to the Laws of Islamic Republic of Pakistan.

Priority of Contract Documents

The documents listed at (1) to (6) of the Sub-Clause 5.2 of General Conditions are deleted
and substituted with the following:

Q) The Contract Agreement (if completed);

(2) The Letter of Acceptance;

3) The completed Form of Tender;

4 Special Stipulations (Appendix-A to Tender);

(5) The Particular Conditions of Contract — Part I;

(6) The General Conditions — Part ;

@) The priced Bill of Quantities (Appendix-D to Tender);
(8) The completed Appendices to Tender (B, C, E to L);
9) The Drawings;

(20) The Specifications; and

11 (any other).

In case of discrepancies between drawings, those of larger scale shall govern unless they
are superseded by a drawing of later date regardless of scale. All Drawings and
Specifications shall be interpreted in conformity with the Contract and these Conditions.
Addendum, if any, shall be deemed to have been incorporated at the appropriate places in
the documents forming the Contract.

The following Sub-Clauses 6.6 and 6.7 are added:

6.6

Shop Drawings

The Contractor shall submit to the Engineer for review 3 copies of all shop and erection
drawings applicable to this Contract as per provision of relevant Sub-Clause of the Contract.

Review and approval by the Engineer shall not be construed as a complete check but will
indicate only that the general method of construction and detailing is satisfactory and that
the Engineer's review or approval shall not relieve the Contractor of any of his
responsibilities under the Contract.
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6.7

10.1

10.3

As-Built Drawings

During construction, the Contractor shall keep an accurate record of work as executed. Any
changes of work shall be marked on copies of the approved drawings including shop
drawings. Copies of such marked-up drawings and their electronic copies shall be submitted
to the Engineer regularly for his verification and record.

At the substantial completion of the Works under Clause 48, the Contractor shall furnish to
the Engineer 6 copies and one reproducible of all drawings amended to conform to the
Works as built. The price of such Drawings shall be deemed to be included in the Contract
Price.

Performance Security
The text is deleted and substituted with the following:

The Contractor shall provide Performance Security to the Employer in the prescribed form.
The said Security shall be furnished or caused to be furnished by the Contractor within 28
days after the receipt of the Letter of Acceptance. The Performance Security shall be of an
amount as stipulated by the Employer in the Appendix-A to Tender. Such Security shall, at
the option of the bidder, be in the form of either (a) Deposit at Call or (b) a bank guarantee
from any Scheduled Bank of Pakistan or (c) bank guarantee from a bank located outside
Pakistan duly counter-guaranteed by a Scheduled Bank in Pakistan.

The cost of complying with requirements of this Sub-Clause shall be borne by the
Contractor.

The bid security of successful bidder (i.e 2% of Engineer Estimated Cost in shape of Call
Deposit) be retained as a part of Performance Guarantee with the Procuring Entity till
completion of defect liability period and the amount of guarantee will be reduced by an
equivalent amount.

Claims under Performance Security

Sub-Clause 10.3 of General Conditions is deleted.

The following Sub-Clausel0.4 is added:

10.4

14.1

14.3

Performance Security Binding on Variations and Changes

The Performance Security shall be binding irrespective of changes in the quantities or
variations in the Works or extensions in Time for Completion of the Works which are granted
or agreed upon under the provisions of the Contract.

Programme to be submitted

The programme shall be submitted within the time stated in Appendix-A to Tender, in the
computerized form and shall be in the format as provided under Clause SP-17 of Special
Provisions. The critical path shall be shown clearly on the programme.

Cash Flow Estimate to be submitted

The detailed Cash Flow Estimate shall be submitted within 21 days from the date of receipt
of Letter of Acceptance
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In the third and fifth line, the word ‘quarterly’ is replaced with “monthly”.

The following Sub-Clause 14.5 is added:

145 Detailed Programme and Monthly Progress Report

a)

(b)

(©)

For purposes of Sub-Clause 14.1, the Contractor shall submit to the Engineer detailed
programme for the following:

(1) Execution of Works;

(2) Labour Employment;

3) Local Material Procurement;

4) Material Imports, if any; and

(5) Other details as required by the Engineer.

During the period of the Contract, the Contractor shall submit to the Engineer not later than
the 8" day of the following month, 10 copies each of Monthly Progress Reports covering:

QD A Construction Schedule indicating the monthly progress in percentage;

(2) Description of all work carried out since the last report;

3) Description of the work planned for the next 56 days sufficiently detailed to
enable the Engineer to determine his programme of inspection and testing;

4 Monthly summary of daily job record;

(5) Photographs to illustrate progress; and

(6) Information about problems and difficulties encountered, if any, and proposals to

overcome the same.

During the period of the Contract, the Contractor shall keep a daily record of the work
progress, which shall be made available to the Engineer as and when requested. The daily
record shall include patrticulars of weather conditions, number of men working, deliveries of
materials, quantity, location and assignment of Contractor’s equipment.

The following Sub-Clauses 15.2 and 15.3 are added:

15.2

15.3

Language Ability of Contractor’s Representative

The Contractor’s authorized representative shall be fluent in the English language.
Alternately an interpreter with ability of English language shall be provided by the Contractor
on full time basis.

Contractor’s Representative

The Contractor’s authorised representative and his other professional engineers working at
Site shall register themselves with the Pakistan Engineering Council.

The Contractor’s authorized representative at Site shall be authorised to exercise adequate

administrative and financial powers on behalf of the Contractor so as to achieve completion
of the Works as per the Contract.
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The following Sub-Clauses 16.3 and 16.4 are added:

16.3

16.4

Language Ability of Superintending Staff of Contractor

A reasonable proportion of the Contractor's superintending staff shall have a working
knowledge of the English language. If the Contractor’s superintending staff are not fluent in
English language, the Contractor shall make competent interpreters available during all
working hours in a number deemed sufficient by the Engineer.

Employment of Local Personnel

The Contractor is encouraged, to the extent practicable and reasonable, to employ staff and
labour from sources within Pakistan.9

The following Sub-Clauses 19.3 and 19.4 are added:

19.3

194

204

Safety Precautions

The Contractor shall be fully responsible for the safety and security of the Site and its
surroundings. In order to provide for the safety, health and welfare of' persons including the
personnel of the Engineer deployed at the Site in connection with the Works, and for
prevention of damage of any kind, all operations for the purposes of or in connection with
the Contract shall be carried out in compliance with the Safety Requirements of the
Government of Pakistan with such modifications thereto as the Engineer may authorise or
direct and the Contractor shall take or cause to be taken such further measures and comply
with such further requirements as the Engineer may determine to be reasonably necessary
for such purpose.

The Contractor shall make, maintain and submit reports to the Engineer concerning safety,
health and welfare of persons and damage to property, as the Engineer may from time to
time prescribe.

Lighting Work at Night

In the event of work being carried out at night, the Contractor shall at his own cost, provide
and maintain such good and sufficient light as will enable the work to proceed satisfactorily
and without danger. The approaches to the Site and the Works where the night-work is
being carried out shall be sufficiently lighted. All arrangement adopted for such lighting shall
be to the satisfaction of the Engineer’'s Representative.

Employer’s Risks
The Employer’s risks are:
The whole text is deleted and substituted with the following:
(a) insofar as they directly affect the execution of the Works in Pakistan:
() war and hostilities (whether war be declared or not), invasion, act of foreign
enemies,
(ii) rebellion, revolution, insurrection, or military or usurped power, or civil war,
ionizing radiations, or contamination by radioactivity from any nuclear fuel, or from

any nuclear waste from the combustion of nuclear fuel, radioactive toxic explosive or
other hazardous properties of any explosive nuclear assembly or nuclear
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211

21.4

23.2

component thereof,

(iv) Pressure waves caused by aircraft or other aerial devices travelling at sonic or
supersonic speeds,

(v) Riot, commotion or disorder, unless solely restricted to the employees of the
Contractor or of his Subcontractors and arising from the conduct of the Works;

(b) loss or damage due to the use or occupation by the Employer of any Section or part of
the Permanent Works, except as may be provided for in the Contract;

(c) loss or damage to the extent that it is due to the design of the Works, other than any
part of the design provided by the Contractor or for which the Contractor is responsible;
and

(d) any operation of the forces of nature (insofar as it occurs on the Site) which an
experienced contractor:

(i) Could not have reasonably foreseen, or
(i) Could reasonably have foreseen, but against which he could not reasonably have
taken at least one of the following measures:
@) Prevent loss or damage to physical property from occurring by taking
appropriate measures, or
(b) Insure against.

Insurance of Works and Contractor’s Equipment

The following text is added at the end of paragraph (b):

It is being understood that such insurance shall provide to rectify the loss or damage
incurred.

Exclusions
The text is deleted and substituted with the following:

There shall be no obligation for the insurances in Sub-Clause 21.1 to include loss or
damage caused by the risks listed under Sub-Clause 20.4 paras (a) (i) to (iv).

Minimum Amount of Insurance

The words ‘Appendix to Tender appearing in the text is amended to read as “Appendix-Ato
Tender”.

The following Sub-Clause 25.5 is added:

25.3

Remedy of Contractor failure to Insure
The following text is added at the end of paragraph;

In case the Contractor could not furnish the required insurance policies as mentioned in the
Contract clause — 25.1, then in case of any damages the works / machinery and personal,
contractor would have sole responsibility for compensation as per standing rules and
provision of the contract. In case the Contractor fail in compensation as stated in the
preceding para the Employee would be entitled to recover the corresponding amount in
accordance with the prevailing law / provision of Contract as debt due from the contractor.
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25.5

31.3

Insurance Company

The Contractor shall be obliged to place all insurances relating to the Contract (including,
but not limited to, the insurances referred to in Clauses 21, 23 and 24) with either National
Insurance Company of Pakistan or any other insurance company operating in Pakistan and
acceptable to the Employer.

Costs of such insurances shall be borne by the Contractor.

The following Sub-Clause 31.3 is added:

Co-operation with other Contractors

During the execution of the Works, the Contractor shall co-operate fully with other
contractors working for the Employer at and in the vicinity of the Site and also shall provide

adequate precautionary facilities not to make himself a nuisance to local residents and other
contractors.

The following Sub-Clauses 34.2 to 34.12 are added:

34.2

34.3

34.4

34.5

34.6

Rates of Wages and Conditions of Labour

The Contractor shall pay rates of' wages and observe conditions of labour not less
favourable than those established for the trade or industry where the work is carried out. In
the absence of any rates of wages or conditions of labour so established, the Contractor
shall pay rates of wages and observe conditions of labour which are not less favourable
than the general level of wages and conditions observed by other employers whose general
circumstances in the trade or in industry in which the Contractor is engaged are similar.

Employment of Persons in the Service of Others

The Contractor shall not recruit his staff and labour from amongst the persons in the
services of the Employer or the Engineer; except with the prior written consent of the
Employer or the Engineer, as the case may be.

Housing for Labour

Save insofar as the Contract otherwise provides, the Contractor shall provide and maintain
such housing accommodation and amenities as he may consider necessary for all his
supervisory staff and labour, employed for the purposes of or in connection with the
Contract including all fencing, electricity supply, sanitation, cookhouses, fire prevention,
water supply and other requirements in connection with such housing accommodation or
amenities.

Health and Safety

Due precautions shall be taken by the Contractor, and at his own cost, to ensure the safety
of his staff and labour at all times throughout the period of the Contract. The Contractor
shall further ensure that suitable arrangements are made for the prevention of epidemics
and for all necessary welfare and hygiene requirements.

Epidemics

In the event of any outbreak of illness of an epidemic nature, the Contractor shall comply
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34.7

34.8

34.9

34.10

34.11

34.12

with and carry out such regulations, orders and requirements as may be made by the
Government, or the local medical or sanitary authorities, for purpose of dealing with and
overcoming the same.

Supply of Water

The Contractor shall, so far as is reasonably practicable, having regard to local conditions,
provide on the Site, to the satisfaction of the Engineer or his representative, adequate
supply of drinking and other water for the use of his staff and labour.

Alcoholic Liquor or Drugs

The Contractor shall not, otherwise than in accordance with the Statutes, Ordinances and
Government Regulations or Orders for the time being in force, import, sell, give, barter or
otherwise dispose of any alcoholic liquor or drugs, or permit or suffer any such importation,
sale, gift, barter or disposal by his Subcontractors, agents, staff or labour.

Arms and Ammunition

The Contractor shall not give, or otherwise dispose of to any person or persons, any arms or
ammunition of any kind or permit or suffer the same as aforesaid.

Festivals and Religious Customs

The Contractor shall in all dealings with his staff and labour have due regard to all
recognised festivals, days of rest and religious and other customs.

Disorderly Conduct

The Contractor shall at all times take all reasonable precautions to prevent any unlawful,
riotous or disorderly conduct by or amongst staff and labour and for the preservation of
peace and protection of persons and property in the neighbourhood of the Works against
the same.

Compliance by Subcontractors

The Contractor shall be responsible for compliance by his Subcontractors of the provisions
of this Clause.

The following Sub-Clauses 35.2 and 35.3 are added:

35.2

35.3

Records of Safety and Health

The Contractor shall maintain such records and make such reports concerning safety,
health and welfare of persons and damage to property as the Engineer may from time to
time prescribe.

Reporting of Accidents
The Contractor shall report to the Engineer details of any accident as soon as possible after

its occurrence. In the case of any fatality or serious accident, the Contractor shall, in
addition, notify the Engineer immediately by the quickest available means.

The following Sub-Clause 36.6 is added:
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36.6

43.1

47.1

49.1

51.2

52.1

53.4

54.3

54.5

60.1

Use of Pakistani Materials and Services

The Contractor shall , so far as may be consistent with the Contract, make the maximum
use of materials, supplies, plant and equipment indigenous to or produced or fabricated in
Pakistan and services, available in Pakistan provided such materials, supplies, plant,
equipment and services shall be of required standard.

Time for Completion

The words ‘Appendix to Tender’ appearing in the second line is amended to read as
“Appendix-A to Tender”.

Liguidated Damages for Delay

The words ‘Appendix to Tender’ appearing in the text is amended to read as “Appendix-Ato
Tender”.

Defects Liability Period

The words ‘Appendix to Tender appearing in the text is amended to read as
“‘Appendix-A to Tender”.

Instructions for Variations

At the end of the first sentence, after the word “Engineer”, the words “in writing” are added.
Valuation of Variations

In the tenth line, after the words “Engineer shall” the following is added:

Within a period not exceeding one-eighth of the completion time subject to a minimum of 56
days from the date of disagreement whichever is later.

Failure to Comply
This Sub-Clause is deleted in its entirety.

Customs Clearance

In line 3, after the words “for the Works” add “but shall not be liable to the Contractor for any
loss resulting from clearance being delayed or refused”

Conditions of Hire of Contractor’s Equipment

The following paragraph is added:

The Contractor shall, upon request by the Engineer at any time in relation to any item of
hired Contractor’s Equipment, forthwith notify the Engineer in writing the name and address
of the Owner of the equipment and shall certify that the agreement for the hire thereof
contains a provision in accordance with the requirements set forth above.

Monthly Statements

Sub-Clause 60.1 is deleted and substituted as under:
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60.2

60.10

The Contractor shall submit to the Engineer at the end of each month four (4) copies in a
tabulated form approved by the Engineer, showing the amounts to which the Contractor
considers himself to be entitled together with supporting documents. The statement shall
include the following items, as applicable, which shall be taken into account in the sequence
listed:

(@) The estimated Contract value of the Works executed upto the end of the month in
guestion based on unit rates and prices of BOQ.

(b) The actual value certified for payment for the Works executed upto the end of the
previous month, based on unit rates and prices of BOQ.

(© The estimated Contract value of the Works for the month in question obtained by
deducting (b) form (a);

(d) the value of any variations executed upto the end of the month in question, less the
amount certified in the previous Interim Payment Certificate, pursuantto Clause
52;

(e) Amount approved in respect of Day work (if any) executed upto the end of the
month in question, less the amount for Day work certified in the previous Interim
Payment Certificate, as determined from the Day work Schedule of the Bill of
guantities;

)] An amount reflecting changes in Cost and legislation, pursuant to
Clause 70;

(9) Any amount to be deducted for retention, calculated by applying the percentage of
retention stated in the Appendix A to Tender to the total of the amount due under
paragraphs 60.1 (c), (d), (e) and (f).

(h) Any amount to be deducted as repayment of the Advance under the provisions of
Sub-Clause 60.12; and

0] Any other sum, to which the Contractor may be entitled under the Contract, or
otherwise.

Monthly Payments

In the first line, ‘28’ is substituted by “14”.

Paragraph ‘(a)’ is amended to read as under:

“firstly, to the retention of the amount calculated in accordance with paragraph (g) of Sub-

Clause 60.1 hereof till the cumulative amount so retained reaches the limit of retention
money stated in Appendix-A to Tender.”

The following paragraph is added at the end of last paragraph:

Provided further that no amount under Monthly Statement shall be certified by the Engineer
until and unless programme of Works submitted in accordance with Sub-Clause 14., has
been approved by the Engineer.

Time for Payment

The following text appearing in 6" to last lines is deleted in its entirety:
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‘In the event of the failure of the Employer to make payment ........... the Contractor’s
entitlement under Clause 69 or otherwise.”

The following Sub-Clause 60.11 and 60.12 are added:

60.11 Secured Advance on Materials

a)

(b)

The Contractor shall be entitled to receive from the Employer Secured Advance
against an indemnity bond acceptable to the Employer of such sum as the Engineer
may consider proper in respect of non-perishable materials limited to only Cement
and Steel reinforcement brought at the Site but not yet incorporated in the
Permanent Works provided that:

(1)

()

©)

(4)

(5)

(6)

The materials are in accordance with the Specifications for the Permanent
Works;

Such materials have been delivered to the Site and are properly stored and
protected against loss or damage or deterioration to the satisfaction of the
Engineer but at the risk and cost of the Contractor;

The Contractor’s records of the requirements, orders, receipts and use of
materials are kept in a form approved by the Engineer, and such records
shall be available for inspection by the Engineer;

The Contractor shall submit with his monthly statement the estimated value
of the materials on Site together with such documents as may be required by
the Engineer for the purpose of valuation of materials and providing
evidence of ownership and payment therefor;

Ownership of such materials shall be deemed to vest in the Employer and
these materials shall not be removed from the Site or otherwise disposed of
without written permission of the Employer; and

The sum payable for such materials on Site shall not exceed 75 % of the (i)
landed cost of imported materials, or (i) ex-factory / ex-warehouse price of
locally manufactured or produced materials, or (iii) market price of other
materials.

The recovery of Secured Advance paid to the Contractor under the above provisions
shall be affected from the monthly payments on actual consumption basis.

60.12 Financial Assistance to Contractor

Financial assistance shall be made available to the Contractor by the Employer by adopting
the following methodology:

(@)

An interest-free Mobilization Advance up to 10 % of the Contract Price less Provisional
Sum stated in the Letter of Acceptance shall be paid by the Employer to the
Contractor in two equal parts upon submission by the Contractor of a Mobilization
Advance Guarantee for the full amount of the Advance in the specified form from a
Scheduled Bank of Pakistan. Such guarantee shall remain valid until the whole
advance payment has been repaid, but the amount shall be progressively reduced by
the amount repaid by the Contractor as indicated in the Payment Certificate:

1)

First part within 14 days after signing of the Contract Agreementand issuance
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63.1

65.2

67.3

68.1

68.2

of Engineer’s Notice to Commence in accordance with Sub-Clause 41.1 of
General Conditions; and

(2) Second part within 42 days from the date of payment of the first part, subject
to the satisfaction of the Engineer as to the state of mobilization of the
Contractor at the Site.

(b) This Advance shall be recovered in equal instalments. Deductions shall commence
from third Interim Payment Certificate, and the last instalment shall be deducted three
months before the date of completion of the Works as per Sub-Clause 43.1 hereof.

Default of Contractor

The following para is added at the end of the Sub-Clause:

Provided further that in addition to the action taken by the Employer against the Contractor

under this Clause, the Employer may also refer the case of default of the Contractor to

Pakistan Engineering Council for punitive action under the Construction and Operation of

Engineering Works Bye-Laws 1987, as amended from time to time.

Special Risks

The text is deleted and substituted with the following:

The Special Risks are the risks defined under Sub-Clause 20.4 sub paragraphs (a) (i) to (a)
(v) hereof.

Arbitration

In the sixth to eight lines, the words “shall be finally settled .......... appointed under such
Rules” are deleted and substituted with the following:

Shall be finally settled under the provisions of the Arbitration Act, 1940 (Act No. X of 1940)
as amended or any statutory modification or re-enactment thereof for the time being in
force.

The following paragraph is added at the end:

The place of arbitration shall be Peshawar, Pakistan.

Notice to Contractor

The following paragraph is added:

For the purposes of this Sub-Clause, the Contractor shall, immediately after receipt of Letter
of Acceptance, intimate in writing to the Employer and the Engineer by registered post, the
address of his principal place of business or any change in such address during the period
of the Contract.

Notice to Employer and Engineer

For the purposes of this Sub-Clause, the respective addresses are:

a) For the Employer:
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70.1

b)

Project Director, Remodeling of Warsak Canal System in Peshawar and Nowshera
Districts, Irrigation Department, Govt. of Khyber Pakhtunkhwa
Civil Colony, Warsak Road, Kababyan, Peshawar.

For the Engineer:
Project Manager, Remodeling of Warsak Canal System in Peshawar and Nowshera

Districts, Irrigation Department, Govt. of Khyber Pakhtunkhwa
Civil Colony, Warsak Road, Kababyan, Peshawar.

Increase or Decrease of Cost

Sub-Clause 70.1 of General Conditions of Contract is replaced in its entirety, and
substituted with the following:

The amounts payable to the Contractor, pursuant to Sub-Clause 60.1, shall be adjusted in
respect of the rise or fall in the cost of labor, materials, and other inputs to the Works as per
Appendix C to Tender by applying to such amount the formula prescribed in this Sub-
Clause.

(a) Other Changes in Cost

To the extent that full compensation for any rise or fall in costs to the Contractor is not
covered by the provisions of this or other Clauses in the Contract, the unit rates and
prices included in the Contract shall be deemed to include amounts to cover the
contingency of such other rise or fall of costs.

(b) Adjustment Formula

The adjustment to the monthly statements in respect of changes in cost shall be
determined from the following formula:-

Pn=A+bLn+ccn+d Sn+eDn ...................

Lo Co So Do

Where:

Pn is a price adjustment factor to be applied to the amount for the payment of the work
carried out in the subject month, determined in accordance with Paragraphs 60.1 (c), (d)
and (e), where any variations (due to inclusion of non schedule item for which unit rate
is worked out after rate analysis duly approved by the Employer) when required and day
work are not otherwise subject to price adjustment;

A is a constant, specified in Appendix-C to Tender, representing the nonadjustable
portion in contractual payments;

b, ¢, d and e are weightages or coefficients representing the estimated proportion of
each cost element (labour, cement, reinforcing steel and high speed diesel) in the
Works or Sections thereof, net of Provisional Sums and Prime Cost; the sum of A, b, c,
d and e shall be one;

Ln, Cn, Sn and Dn are the current cost indices or reference prices of the cost elements

for month “n”, determined pursuant to Sub-Clause 70.1(d), applicable to each cost
element; and
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71.1

72.1

72.2

72.3

Lo, Co, So and Do are the base cost indices or reference prices corresponding to the
above cost elements at the date specified in Sub-Clause 70.1(d).

(c) Sources of Indices and Weightages

The sources of indices shall be those listed in Appendix-C to Tender, as approved by the
Engineer. Permissible ranges of weightages of each specified material and labour are
given in Appendix-C to Tender. Weightages of specified materials and labour, as
provided by the Contractor at tendering stage and if not provided as entered by the
Employer, have been shown in column 4 of Appendix-C to Tender.

Unless otherwise any adjustment to the weightages is agreed by the Engineer, pursuant
to para (f) of this sub-clause, such weightages shall remain applicable during the
currency of the Contract.

(d) Base, Current, and Provisional Indices

The base cost indices or prices shall be those prevailing on the day 28 days prior to the
latest date for submission of bids. Current indices or prices shall be those prevailing on
the day 28 days prior to the last day of the period to which a particular monthly statement
is related. If at any time the current indices are not available, provisional indices as
determined by the Engineer will be used, subject to subsequent correction of the
amounts paid to the Contractor when the current indices become available.

(e) Adjustment after Completion

(f)

If the Contractor fails to complete the Works within the Time for Completion prescribed
under Clause 43, adjustment of prices thereafter until the date of completion of the
Works shall be made using either the indices or prices relating to the prescribed time for
completion, or the currentindices or prices, whichever is more favorable to the Employer,
provided that if an extension of time is granted pursuant to Clause 44, the above
provision shall apply only to adjustments made after the expiry of such extension of time.

Weightages

The weightages for each of the factors of cost given in Appendix-C to Tender shall be
adjusted if, in the opinion of the Engineer, they have been rendered unreasonable,
unbalanced, or inapplicable as a result of varied or additional work executed or instructed
under Clause 51. Such adjustment(s) shall have to be agreed in the variation order.

Currency Restrictions

This Sub-Clause is deleted in its entirety.

Rates of Exchange

This Sub-Clause is deleted in its entirety.

Currency Proportions

This Sub-Clause is deleted in its entirety.

Currencies of Payment for Provisional Sums
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This Sub-Clause is deleted in its entirety.

The following Sub-Clauses 73.1, 73.2, 73.3, 73.4, 74.1, 75.1, 76.1, 77.1 and 78.1 are added:

73.1

73.2

73.3

73.4

74.1

Payment of Income Tax

The Contractor, Subcontractors and their employees shall be responsible for payment of all
their income tax, super tax and other taxes on income arising out of the Contract and the
rates and prices stated in the Contract shall be deemed to cover all such taxes.

Local Taxation

The prices tendered by the Contractor shall include all customs duties, import duties,
business taxes, income and other taxes that may be levied in accordance with the laws and
regulations in force as of the date 28 days prior to the closing date for submission of bids in
Pakistan on the Contractor's Equipment, Plant, materials and supplies (permanent,
temporary and consumable) acquired for the purpose of the Contract and on the services
performed under the Contract. Nothing in the Contract shall relieve the Contractor from his
responsibility to pay any tax that may be levied in Pakistan on his income in respect of the
Contract.

Income Taxes on Staff

The Contractor’s staff and labour shall be liable to pay personal income taxes in Pakistanin
respect of such of their salaries and wages as are chargeable under the laws and
regulations for the time being in force, and the Contractor shall perform such duties in
regard to such deductions thereof as may be imposed on him by such laws and regulations.

Advance Income Tax

Deduction of advance income tax / withholding tax from the net payable bill amounts shall
be made in accordance with the prevalent Income Tax Laws of the Government of Pakistan.
These deductions shall be deposited, in the Government Treasury by the Employer, to the
account of the Contractor.

The Employer shall within 28 days of making any such deduction provide to the Contractor a
certificate of tax deducted.

Integrity Pact

If the Contractor or any of his Subcontractors, agents or servants is found to have violated

or involved in violation of the Integrity Pact signed by the Contractor as Appendix-L to his

Tender, then the Employer shall be entitled to:

(a) recover from the Contractor an amount equivalent to ten times the sum of any
commission, gratification, bribe, finder’s fee or kickback given by the Contractor or any
of his Subcontractors, agents or servants;

(b) terminate the Contract; and

(c) Recover from the Contractor any loss or damage to the Employer as a result of such
termination or of any other corrupt business practices of the Contractor or any of his
Subcontractors, agents or servants.

The termination under Sub-Para (b) of this Sub-Clause shall proceed in the manner
prescribed under Sub-Clauses 63.1 to 63.4 and the payment under Sub-Clause 63.3 shall
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75.1

76.1

77.1

78.1

be made after having deducted the amounts due to the Employer under Sub-Para (a) and
(c) of this Sub-Clause.

Termination of Contract for Employer's Convenience

The Employer shall be entitled to terminate the Contract at any time for the Employer's
convenience after giving 56 days prior notice to the Contractor, with a copy to the Engineer.
In the event of such termination, the Contractor:

(@) shall proceed as provided in Sub-Clause 65.7 hereof; and
(b)  Shall be paid by the Employer as provided in Sub-Clause 65.8 hereof.
Liability of Contractor

The Contractor or his Subcontractors or assigns shall follow strictly, all relevant labour laws
including the Workmen's Compensation Act and the Employer shall be fully indemnified for
all claims, damages, etc., arising out of any dispute between the Contractor, his
Subcontractors or assigns and the labour employed by them.

Joint and Several Liability

If the Contractor is a joint venture of two or more persons, all such persons shall be jointly
and severally bound to the Employer for the fulfilment of the terms of the Contract and shall
designate one of such persons to act as leader with authority to bind the joint venture. The
composition or the constitution of the joint venture shall not be altered without the prior
consent of the Employer.

Details to be Confidential

The Contractor shall treat the details of the Contract as private and confidential, save in so
far as may be necessary for the purposes thereof, and shall not publish or disclose the
same or any particulars thereof in any trade or technical paper or elsewhere without the
prior consent in writing of the Employer or the Engineer. If any dispute arises as to the
necessity of any publication or disclosure for the purpose of the Contract, the same shall be
referred to the decision of the Engineer whose award shall be final.
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SP-01

SP-02

02(1)

Specifications
Special provisions

General

These specifications are general, and the various descriptions and
requirements given in these specifications are not necessarily repeated for
each separate section of the works; they shall apply to all parts of the Works
where they are applicable even when the relevant reference is not made.

Location & Extent of Warsak Canal System Project Area
Location of Project Area

The irrigation supplies for the Warsak Canal System are drawn from Warsak
Dam. The multi-purpose Warsak Dam was constructed in early 1960s with
assistance from the Government of Canada, after the Indo-Pak Indus Water
Treaty during 1960. The dam is located on Kabul River about 19 miles north-
west of Peshawar. It supplies water for irrigation, generates electricity and
provides drinking water to Peshawar and the surrounding villages. Two
tunnels were constructed on both sides of the dam; a 10 ft dia. tunnel on the
right side and 5 ft dia. tunnel on the left side. The right side 17,600 ft long 10
ft dia. tunnel supplies the water to the lands of Peshawar and Nowshera
Districts having CCA of about 94,913 acres through Warsak Right Bank
Canal System. The irrigation system was constructed in period 1963-1967
after the completion of Warsak Dam Project in 1961. The main canal of 550
cusecs capacity bifurcates at rd 20+130 into Warsak Gravity Canal and
Warsak Lift Canal having design capacities of 284 cusecs and 200 cusecs
respectively. The command areas of Warsak Gravity and Lift Canals are
54,885 acres and 40,028 acres respectively as reported in outlet registers of
Irrigation Department, Govt. of Khyber Pakhtunkhwa.

Over the years, the system capacity has reduced due to system deterioration,
excessive silt entry into the canal system and equitable irrigation supplies are
big challenges for the operators of irrigation canals. Moreover, scarcity of
irrigation supplies is proving to be an obstacle in achieving higher cropping
intensities unlike in other parts of the province. Therefore, Remodeling Of
Warsak Canal System Project has been envisaged to meet with the demands
of irrigation supplies; which will result in socio-economic uplift of the area.

The project area lies within administrative boundaries of Peshawar and
Nowshera Districts. The Warsak Gravity Canal passes through the thickly
populated areas of Peshawar City.

Climatically, the project area is situated in the suburbs of Peshawar City
stretching in length west to east and lies in arid to semi-arid region. The
winter in Peshawar starts from mid November to the end of March. Summer
months are May to September. The mean maximum temperature in summer
is over 40 °c (104 °f) and the mean minimum temperature is 25 °c (77 °f). The
mean minimum temperature during winter is 4 °c (39 °f) and maximum is
18.35 °c (65.03 °f).
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02(2)

02(3)

SP-03

SPECIAL PROVISIONS

Peshawar is not a monsoon region, unlike other parts of Pakistan but still
rainfall is received both in winter and in the summer. The winter rainfall due to
western disturbances shows a higher record during the months of February
and April. The highest winter rainfall has been recorded in March, while the
highest summer rainfall in the month of August. The average winter rainfall is
higher than that of the summer. Based on a 30-year record, the average 30-
year annual precipitation has been recorded as 400 millimetres (16 in). Wind
speeds vary during the year from 5 Knots (5.8 mph) in December to 24 Knots
(28 mph) in June. The relative humidity varies from 46% in June to 76% in
August.

Peshawar's environment has suffered tremendously due to an ever
increasing population, un-planned growth and a poor regulatory framework.
Air and noise pollution is a significant issue in several parts of the city, and
the water quality, once considered to be exceptionally good, is also fast
deteriorating in quality as well as in quantity.

Physiographically, the project area is bounded by hills on all sides except in
the north-east side where it is bounded by Kabul river canal system. The
difference in canal bed elevations of Warsak Gravity and Warsak Lift Canal is
about 165 ft. The land near the hills is undulating and gets fairly leveled
towards the Peshawar. The general slope of the project area is 0.75%
extending from south to north towards Kabul River. Most of the area exhibits
piedmont and alluvial deposits. The loose sediments are composed of
boulders, gravels, sand, silt and clays. The soils of the area are generally
good for producing all type of crops.

The major river and khwars draining toward the Peshawar city side are Bara
River and Narai, Zindai & Aza Khel Khwars.

Major Works Involved in Remodeling of Warsak Canal System Project

The main works involved in Remodeling Warsak Canal System Project are
construction of 700 cfs capacity 5 km long auxiliary tunnel & appurtenant
structures, up-gradation and installation of new pumps to lift about 290 cfs of
irrigation water for 57 km long Warsak Lift Canal, remodeling of 69 km long
Warsak Gravity Canal for 456 cfs and remodeling of nine minors. There are
more than 1,000 structures of various types on main canals and minors
including cross regulator, silt ejectors, escapes, drainage culverts,
superpassages, VR bridges, DR and AR bridges, minor head regulators and
watercourse outlets etc.

Contract Packages

Keeping in view the early and timely completion of the project, total project
has been divided into a number of packages. The instant Package viz RWCS-
01 Construction of Auxiliary Irrigation Tunnel and Allied Works comprises of
Tunnel, Coffer Dam, Construction of Adit, Earthwork, Concrete Lining of
Warsak Gravity Canal including minors within the reach.

Site of Work for Contract RWCS-01

The site of Works for RWCS-01 (this contract) of Warsak Canal System
Project is narrated below:
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Access to Contract RWCS-01 Area

The Contract area is adjacent to Warsak Dam Reservoir in the North West
side of Peshawar City. The intake structure of 17,073 feet long Auxiliary
Irrigation Tunnel is accessible from Warsak Road through metallic road under
all weather conditions. The proposed outlet structure area of tunnel is
accessible through District Khyber via Shahgai Village.

The row, lines, boundaries and limits are shown on the drawings. All such
areas shown on the drawings along with any additional areas adjacent thereto
as may be designated by the Engineer from time to time for construction to be
performed under the Contract shall comprise the site of Works.

Within the areas which may from time to time be defined as the site by the
engineer, the Contractor shall carry out and perform the construction of the
Works, and, subject to the approval of the Engineer, will be permitted to
construct temporary roadways, camps, buildings and temporary works which
he may require for the construction of the Works. If the Contractor wishes to
use any land other than as aforesaid for construction of camps or for any
other contractual purposes, the Contractor shall make all necessary
arrangements with the owner thereof and shall bear all rentals or other costs
connected therewith.

The Employer will give to the Contractor possession of as much of the area
designated and defined as the site and shown on the drawings as may be
required to implement the Works, when the Engineer’s Notice to Commence
Work is given.

Climatological Data

The climate of the RWCS-01 area can be classified as arid to semi-arid. The
average winter rainfall is higher than that of the summer. Based on a 30-year
record, the average 30-year annual precipitation has been recorded as 16
inches.

Utilities

The Contractor should enquire on his own for availability of power lines and
telephone facilities for the use at his work site. All cellular communication
services companies have quite wide coverage in RWCS-01 area.

Geology and Ground Water Conditions

The geology of the strata along the proposed Auxiliary Irrigation Tunnel
mainly consists of granite with presence of diorite / meta dolerite and phyllite
as shown in the drawings. The sediments deposit in the Warsak Dam
Reservoir consists of silly sand to 50 feet (15 meter) depth, sandy silt to a
depth of 62 feet (19 meter) and granite gneiss rock top is encountered
beyond this depth. Tenderers may refer to the geological and geotechnical
investigations recently conducted by the Employer.

The Employer does not guarantee the correctness of the designation of any
materials described in this clause nor any interpretations, deductions or
conclusions relative to subsurface and groundwater conditions. Each tenderer
and the contractor must form his own opinion of the character of the work and
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the materials to be excavated. He must make his own interpretations and
satisfy himself by his own investigations regarding all conditions affecting the
work to be completed. Tenderers and the contractors must assume all
responsibility for the deductions and conclusions as to the nature of condition
of the materials to be excavated and of doing the other work as it is affected
by the geology at the site of the Works.

In the area under this Contract, ground water generally lies at relatively
medium to deeper depths and cannot be tapped easily by means of tube-
wells to supply water for construction and other purposes.

The limited number of sub-surface soil profiles including sub-soil water levels
were observed during geotechnical investigations for the project during the
period from August 2012 to December 2012. The information may be
collected by the Contractor solely to aid in planning his construction
operations. The Employer does not guarantee the reliability or accuracy of
any of the sub-soil profiles or sub-soil water elevations for Contract RWCS-01
and assumes no responsibility for any deductions, conclusions or
interpretations, which may be made from the information provided.

Extent of Work
under this contract, the Contractor shall construct the following Works:

The Contractor shall construct the Works in accordance with the drawings and
specifications and/or as directed by the Engineer/Engineer’s Representative.
The Contractor shall procure, furnish, provide and arrange all the necessary
construction equipment, transportation, fuel, electric power, water and
services; be responsible for the construction and maintenance of the
necessary construction camps, offices and warehouses, and perform all other
works necessary for completion of the Works described herein in complete
conformity with these Specifications.

Description of the Works

The work under Contract RWCS -01 involves Construction of the Temporary
Coffer Dam with steel sheet piles to cordon off the area of works for
Construction of Auxiliary Irrigation Tunnel gated intake structure in Warsak
Dam reservoir, Construction of 17,073 feet long 11.5 feet dia. RCC lined
Auxiliary Irrigation Tunnel, Construction Adit and Gated Outlet structures with
works for slope stability at the end of the Tunnel. The regulation structures for
drinking water supplies is to Peshawar City, RCC rectangular channel and
bridges to provide are also part of this Contract.

The Contractor is required to proposed the detail for the construction of
temporary Coffer Dam and other temporary works for the prior approval of the
Engineer, within specified period. The Construction of Coffer Dam will be form
one — end only.

Annual Closure Of Irrigation Tunnel

Existing Irrigation Tunnel supplying water to Warsak Canal System is
annually closed for about one month in early January every year.
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Drawings
Tender Drawings

The drawings listed in Volume-ll of Tender Documents and hereinafter
referred to as Tender Drawings show the scope of the work to be performed
by the Contractor. The tender drawings shall not be used as a basis for
fabrication or construction, but may be used as the basis for planning,
scheduling and placing preliminary orders for materials, subject to corrections
based on future issue of construction drawings. Any other drawings if issued
through addenda, before opening of tenders, shall become part of the tender
drawings.

Construction Drawings

After award of Contract, tender drawings will be replaced by drawings issued
by the Engineer for construction, with such modifications as may be
necessary. The drawings issued for construction will include tender drawings
re-issued, tender drawings modified and additional drawings as required to
develop in greater detail the construction requirements and shall be referred
to hereinafter as “Construction Drawings”. The drawings issued for
construction will be reviewed by the Engineer for determination of
adjustments, if any, of the Contract Price in accordance with the provisions of
Sub-Clause-51.1, variations, of the Conditions of Contract-Part 1. The work
shall be executed in conformity with the drawings issued for construction.

Checking Drawings.

The Contractor shall carefully check all drawings issued for construction as
soon as practicable after receipt thereof, and shall promptly advise the
Engineer of any errors or omissions discovered.

Right to Change.

When additional information regarding the geological formations or other
conditions becomes available as a result of excavation, testing, model
studies, or exploratory work, the Engineer may find it desirable to change
alignment, dimensions or design of one or more of the features of the canal to
conform to the newly disclosed conditions. Toward this end, the Engineer
reserves the right to make such reasonable changes, and the Contractor’s
operations shall be conducted so as to accommodate any such reasonable
changes in the Works.

Drawings and Data to be furnished by the Contractor.

Shop and Reinforcement Drawings.

All shop drawings required for the work including reinforcing steel detailing,
reinforcing bar bending schedules, field erection and layout and construction
detail drawings shall be furnished by the Contractor for approval by the

Engineer. All drawings shall be complete and shall be submitted in due time
and in logical order to facilitate proper coordination.
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Lift and Placement Drawings.

At least 28 days prior to starting construction of any concrete lift or other
placement, the Contractor shall submit lift or other placement drawings to the
Engineer for approval. Lift or other placement drawings shall be to such scale
as to show clearly all recesses, openings and embedded structural,
mechanical and electrical items etc., if any, in each lift in sufficient detail for
proper installation and execution of the work.

Plant Layout Drawings.

Three prints of drawings showing the layout of the plant the Contractor
proposes to use on the work shall be submitted by the Contractor to the
Engineer for review. The drawings shall be submitted sufficiently in advance
of the plant purchase to permit adequate review by the Engineer. The
drawings shall show the locations of the principal components of the
construction plant; offices; shops and storage buildings; housing facilities and
storage areas and yards which the Contractor proposes to construct at the
site of the work and elsewhere.

Record Drawings.

The Engineer shall, during the process of work, keep a record of all changes
in and corrections to the designs and layouts shown on the drawings. The
Contractor shall furnish the Engineer with all requested information, drawings,
and other data necessary for such purpose.

Other Drawings.

Drawings showing proposed methods of constructing temporary works, all bar
bending schedules and other drawings additional to those referred to
hereinabove required by the specifications, shall also be submitted to the
Engineer for approval or review as deemed necessary by the Engineer.

Procedure for Submittal of Contractor’s Drawings and Approvals.

All shop drawings whenever required by specifications or drawings of the
works including layout and construction details shall be submitted by the
Contractor for the approval of the Engineer. Three (3) copies of such
drawings shall be submitted in the form of prints from the original checked
drawings. One print each of such drawings will be returned to the Contractor
marked “approved”, “approved except as noted”, or “returned for correction”.
The notes “approved” or “approved except as noted” will authorize the
Contractor to proceed with the Works. When prints of drawings have been
marked “returned for correction”, the Contractor shall make the necessary
revisions on the drawings and shall re-submit in the same manner as before.

The approval of the drawings by the Engineer shall not be construed as a
complete check but will indicate only that the general method of construction
and detailing is satisfactory. Approval by the Engineer of the Contractor’s
drawings shall not be held to relieve the Contractor of his obligation to meet
all the requirements of these specifications or his responsibility for the
correctness of the contractor’'s drawings or of his responsibility for the correct
fit of the assembled parts in their final positions or of his responsibility for the
adequacy of the method of construction.
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Ownership of Drawings Etc.

All the drawings, details, bills of materials and any other information or
documents furnished by the Contractor shall become the property of the
Employer and shall be non-returnable.

Cooperation with Other Contractors.

Pursuant to the applicable clause of the Conditions of Contract, the
Contractor shall coordinate his work with that of the other contractors at the
site, to whatever extent may be necessary to complete the Contract in
accordance with the schedule, the drawings and the specifications and the
requirements of the Engineer. Should a disagreement or dispute arise
between the contractors, the same shall be referred without delays to the
Engineer for his decision. Upon such decision, the Contractors shall proceed
with the Works in accordance therewith, immediately. In case the access to
the Works of other contractors is through the site area of the Contractor, the
Contractor shall coordinate with and permit all reasonable access to other
contractors.

Quality of Materials.

All materials, fixtures, fittings, and supplies furnished under the Contract
Documents shall be new and unused, of standard first grade quality and of
the best workmanship and design. No inferior or low grade materials, supplies
will be either approved or accepted, and all work of assembly and
construction shall be done in a first class and workmanlike manner. In asking
for prices on materials intended for delivery to the site and incorporation in the
works under any portion of these specifications, the Contractor shall provide
the manufacturer or supplier with complete information as may, in any case,
be necessary to secure compliance with this clause and, in every case, he
shall quote this clause in full to each such manufacturer or supplier.

Prior to procurement, the Contractor shall furnish to the Engineer, for his
approval, the names of the manufacturers of all equipment and materials
which he contemplates incorporating in the works. With this information the
Contractor shall also furnish such pertinent information as to capacities,
efficiencies and sizes, and such other information as may be required by the
Engineer. Samples of materials shall be submitted to the Engineer for
approval when so directed. Equipment, materials, supplies and articles
installed or used without the Engineer's approval shall be at the risk of
subsequent rejection.

Standards and Specifications.

except as otherwise provided by these specifications or the drawings, all
materials and equipment, and fabrication and testing thereof shall conform to
the latest applicable standards and specifications contained in the following
list or to equivalent applicable standards and specifications established and
approved in the country of manufacture or supply. Copies of these standards
and specifications may be inspected at the offices of the Engineer or the
Employer or purchased from the indicated agency which published them:
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ASTM American Society for Testing Materials
AISC American Institute of Steel Construction
ASME American Society of Mechanical Engineers
ASA American Standards Association

AWS American Welding Society

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
above standards, he shall state the exact nature of the changes, the reason
for making the change and shall submit complete specifications of the
materials and equipment to the Engineer for approval.

Inspections and Tests.

All equipment and materials furnished under these specifications and all work
performed in connection therewith under the Contract will be subject to
inspection by the Engineer or his authorized agent at all times and in all
stages of completion. Inspection at the manufacturer's plant may be made to
determine that the equipment and materials meet the requirements of these
specifications. The Contractor shall notify the Engineer not less than 10 days
in advance of the date and place that the equipment or materials will be
available for inspection. The Contractor shall furnish promptly without
additional charges all facilities, labour, materials reasonably needed for
performing such inspection and testing as may be required by the Engineer.
No equipment or material shall be transported until inspection at the
manufacturer’s plant has been made or waived in writing and final drawings
have been furnished by the Contractor and accepted by the Engineer.
Acceptance of equipment and materials or the waiving of inspection thereof
shall in no way relieve the contractor of the responsibility for furnishing
equipment and materials meeting the requirements of the Contract
Documents.

Contract Schedule.
General.

The Contractor shall submit his construction program/plan in accordance with
Sub-Clause 14.1 — Program to be submitted, of the Conditions of Contract, to
the Engineer for approval. The plan shall contain adjustments if any, to the
CPM (Critical Path Method) based bar chart and network construction
schedules submitted with the tender. The completion date, milestones, and
key targets indicated in Appendix-A to tender shall be shown as such or dates
earlier than the said milestone and key target dates, on the construction plan
submitted by the Contractor. Other dates including rates of progress for
various parts of the Works in the construction plan may be changed by the
contractor in the submission for approval. The operations under each section
of the plan submitted by the Contractor shall be broken down in greater detail
than that shown on the schedule submitted with the tender.

The plan shall also show the timing of provision of all facilities the Contractor

is to supply for the Engineer, in such manner that they shall be available as
necessary in line with the construction program.
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Contractor’s Construction Schedule Network.

The Contractor shall prepare a critical path method construction network on
primavera software. The network shall show the order and interdependence
of calendar dates. Activities shown on the network shall consist not only of the
actual construction operations but shall include also the submittal and
approval of shop drawings and samples, procurement of materials and
equipment, and installation and testing of major and critical items. Activities of
the Employer/Engineer or other contractors (or manufacturers) that may affect
the progress of such approvals and deliveries of equipment furnished by
others, shall also be shown. Related activities shall be grouped on the
network for simplification.

The critical path shall be clearly delineated on the network. The sub-
selections of activities to be shown on the network shall be subject to
approval of the Engineer. The network analysis shall show for each activity its
description, preceding and following event (s), numbers duration, earliest
expected start, float time, etc. all contract scheduled dates shall be shown.

Schedule Coding.

Appropriate coding structure shall be incorporated in the construction
schedule. The basic Work Breakdown Structure (WBS) will be encoded in the
activity 1.D. other coding will be developed as the project progresses and
specific coding needs arise.

Resource Loading of the Schedule.

Each activity in the schedule shall be resource loaded with manpower,
equipment, pay items, and other resources that the engineer may deem
important in the course of the Project.

Submittals.

@) The programme of the works shall be submitted by the Contractor
within the period and in the manner as stipulated in Sub-Clause 14.1
of Conditions of Contract.

The Engineer shall review such programme and shall approve the
initial submittal as the project baseline schedule by which the
performance of the Contractor will be measured as per section 17(6)
below:

(b) Not used.

(© Not used.

Approved Progress Schedule.

The approved programme shall be continuously monitored and kept current
and updated by the Contractor throughout the work, and at least on every
milestone date and submitted for approval. The Contractor's Schedules shall

be available for examination during normal business hours. All revisions shall
be accompanied by a detailed explanation of the reasons for the changes and
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describing any new or modified construction procedure proposed and, if
applicable, any steps being taken to improve progress.

Lay Out of Works and Surveys.

Reference Points, Lines and Levels.

The Engineer will layout a reference line or lines in the field with
accompanying points and bench-marks to enable the Contractor to establish
therefrom survey control for construction. The Contractor shall supply plant,
equipment, materials and labour for establishing the survey control by the
Engineer. Slope stakes will be set by the Contractor before commencement
of excavation and will be re-established as required during progress of work
using bench-marks and reference points set by the Engineer.

Verification.

The Engineer may make checks as the work progresses to verify lines and
grades established by the Contractor and to determine the conformance of
the work as it progresses with the requirements of the specifications and
drawings. Such checking by the Engineer shall not relieve the Contractor of
his responsibility to perform all work in accordance with the drawings and
specifications and the lines and grade given therein.

Based upon the Engineer’s basic control, the Contractor shall provide his own
primary control points, as needed for the work, and shall preserve and
maintain them until otherwise authorized.

The Contractor shall be responsible for maintaining all survey markers/
monuments, and property corners. If any markers/monuments are destroyed
by the Contractor, the Contractor shall arrange, at his own cost, to retrace
and replace them to the entire satisfaction of the Engineer. If a monument
cannot be replaced in its original position, the Contractor shall install a
witness corner. The Contractor shall complete and file monument reference
cards on all monuments as per instructions of the Engineer.

The Contractor shall provide experienced construction surveyors with
adequate experience in the construction surveys similar in nature as required
by this Contract.

The Contractor shall submit the following to the Engineer for his approval:

(a) at least seven (7) days prior to beginning surveying work, a complete plan
for the surveying required to layout the works, including methods and time
tables for establishing lines and grades;

(b) accompanying progress payment requests, the Contractor shall submit,
for approval, a copy of applicable quantity survey notes and computations
and an itemized statement for work performed or placed during the
progress period measured on the basis of surveying;

Based upon Engineer’s approved basic control monuments the Contractor
shall establish all lines and grades necessary to control the works, and shall
be responsible for all measurements that may be required for execution of the
work to the tolerance prescribed in item 18(8) below.
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The Contractor shall perform such surveys and computations as are
necessary to determine quantities of work performed or placed during each
progress payment period, and shall also perform all surveys necessary for the
Engineer to determine final quantities of work in place. The Engineer will
determine final quantities based on original ground levels determined by the
Contractor and agreed by the Engineer.

The Contractor shall notify the Engineer at least 24 hours before performing a
quantity survey and, unless specifically waived, quantity surveys shall be
performed in the presence of an authorized representative of the Engineer.

Degree of accuracy for the survey works shall satisfy the following specified
tolerances:

(a) Alignment of tangents and curves shall be within 0.1 foot for 1,000 feet
i.e., an accuracy of 1:10,000.

(b) Structure points shall be set within 0.01 foot accuracy from point to point,
except where installation or operation considerations require tighter
tolerances.

(c) Cross-section points shall be located within 0.10 foot, horizontally and
0.01 foot vertically.

(d) Permissible closing error for a leveling line meant for_establishing
temporary bench mark (tbms) should not exceed 0.045 x Ym foot, where
m is in miles. The permissible closing error should be duly adjusted.

The Contractor shall provide all materials, equipment and labour required for
surveying work, including, but not limited to, instruments, stakes, spikes, steel
pins, templates, platforms, and tools, and except as required to be
incorporated in the work or left in place, all such materials and equipment,
shall remain the property of the Contractor. Surveying instruments shall be in
perfectly good working condition and shall be subject to rigid inspection for
proper operation at least after every two weeks of use. Defective instruments
shall be promptly replaced or repaired and adjusted to the satisfaction of the
Engineer.

Survey data shall be recorded in accordance with recognized professional
surveying standards. Original field notes, computations, and other surveying
data shall be recorded in the Contractor’s furnished field books. Notes or data
not in accordance with standard formats will be rejected. lllegible notes or
data, or use of erasures on any page of a field book will be considered
sufficient cause for rejection of part or the entire field book. Copied notes or
data will not be permitted; therefore, rejection of part or all of a field book may
necessitate re-surveying. Corrections by ruling or lining out errors will be
satisfactory.

The cost of all materials, equipment, and labour required for surveys for the
layout of works and quantity surveys required by this clause shall be deemed
to be included in the rates and prices of the various items in the bill of
guantities and no separate measurement and payment in their respect shall
be made.
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Access to Site
Right of Way for Access and Haul Routes

The Contractor shall be responsible for providing and maintaining access to
site of works. The right of way for access to the works from existing roads will
be provided by the Employer. The Contractor shall make his own
investigations of the condition of available public or private roads and of
clearances, restrictions, bridge load limits and other limitations that affect or
may affect transportation and ingress and egress at the job sites. The repair
and reinstatement of roadways, drains and canal banks if damaged during
operation shall be the responsibility of the Contractor without any additional
cost to the employer. The Employer's controlled row along the canal/
distributaries/minors shall be the right of way available to the Contractor for
carrying out the Works.

Haul and Construction Roads

The Contractor shall provide and maintain such haul and construction roads
as are necessary for the conduct of the work. No separate payment will be
made to the Contractor for the construction and maintenance of such roads
and the costs thereof shall be deemed to be included in the premium quoted
in the bill of quantities.

Use of Land outside Row

a) If Employer’s controlled land is not available and private land is used
by the contractor for field offices, construction plant, storage yards,
shops and other construction facilities or other purposes, the
contractor shall make all necessary arrangement with the owner of the
land and shall pay all rentals or other costs connected therewith.

b) The location, construction, maintenance, operation and removal of the
contractor’s construction facilities on employer’s or government’s land
shall be subject to the approval of the Employer.

Restoration of Row.

After completion of the Works, the row outside of the constructed
embankments shall be restored by the Contractor to its original conditions.

Facilities to be provided by the Contractor.

Contractor’s Camps.

a) Pursuant to provisions of Clause 34 of Conditions of Contract, the
Contractor shall provide at his own cost such camps as are required
for the proper and efficient progress of the work to house his own
employees and to provide site office facilities.

b) The Contractor's camps shall comply with the Pakistan Labour Camp

Rules, 1960 issued by the Pakistan health, welfare and local
government department and the requirements set forth therein.
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C) The Contractor shall submit, for the approval of the Engineer,
drawings and specifications of the proposed construction camps,
residential and other facilities specified herein, required to be provided
by him. The drawings for the construction camp and residential
facilities etc., shall show the complete camp layout, including site
work, utilities, drainage, landscaping, building locations, details of
utilities and pavements, location of security fencing and all other
required work.

Buildings and Camps.

All buildings constructed by the Contractor for his camps, workshops and
warehouses shall be designed and constructed as temporary structures
unless otherwise approved or directed by the Engineer.

Housing for the Contractor's personnel shall be constructed in accordance
with his own requirements and certain Pakistani standards as specified
herein. Materials, design and construction of the housing shall be subject to
the Engineer’s approval.

The Contractor shall furnish and equip buildings and other facilities in
accordance with the laws and regulations of the Government of Pakistan and
its official agencies, and as required for the proper functioning of each facility.
All equipment shall be of a type normally used in similar construction and of a
grade suitable for the required service. Equipment shall be durable, of non-
combustible construction where possible and suitable for easy maintenance.
All electric equipment, fixtures, and wiring shall be suitable for operation on
220 v, 50 hz alternating current.

The construction, operation and maintenance of the Contractor’s labour camp
shall conform to the requirements of the Pakistani labour camps rules, 1960,
as published in the gazette of Pakistan, dated June 3, 1960, and to
amendments to the rules which may be officially promulgated from time to
time and to all applicable provisions of the Pakistan Labour Laws.

Camp Office at Site for the Engineer and the Employer

The Contractor shall provide, equip and maintain at site camp office for the
duration of the Contract, at location as approved by the Engineer, for use of
the Engineer and the Employer. The site camp office shall be connected to
the electrical system, portable water supply system and sewerage disposal
system. The office accommodation shall be air-conditioned and fully furnished
of covered area not less than 4,000 sg. feet each, as per layout plan,
approved by the Engineer. The Contractor shall furnish and maintain the
office accommodation with all essential facilities including office tables, chairs,
conference room table & chairs, racks, filing cabinets stationeries, kitchen
crockery/cutlery and maintenance, etc. along with electricity, water and
sanitary facilities as approved by the Engineer.

The Contractor shall provide attendants and security for office throughout the
period of Contract. The location plan, layout, type of structure to be built and
the furnishings shall be subject to the approval of the Engineer. The
Contractor’s plans/drawings and specifications shall be submitted for approval
of the Engineer within 14 days upon taking over the possession of the site by
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the Contractor and the construction shall commence within seven days after
approval of the Engineer.

Single Status Residential Accommodation at Site for Engineer’s/
Employer’s Personnel

The Contractor shall provide furnished two (2) executive/senior staff bed
rooms and two (2) supervisory staff single status hostel for the
Engineer's/Employer’'s staff and one (1) barracks for ten (10) persons each
for the field supporting staff at location approved by the Engineer. The
executive/senior staff hostel and supporting staff barracks shall be attached
with proper kitchen, toilets and common sitting room facilities. The location,
layout and type of building and furnishings will be as approved by the
Engineer. The Contractor shall be responsible for provision and continued
operation of electricity, natural gas, water, sanitary facilities, up keep,
maintenance and security of this facility during the currency of the Contract.
He shall provide whole time cook, attendants at the hostel to meet the service
requirements. The detail of furnishing for the hostel to be provided by the
Contractor is as follows:

o Each bed room of the senior staff in the hostel will be furnished with:
- 2 wooden (medium size) beds, 2 mattresses, 4 bed sheets,
2 pillows and 2 blankets

- 1 study desk (wooden 4’x3’) with drawers & locks and 2 chairs
(wooden and foamed)

- one easy chair (wooden and foamed)
- carpet (wall to wall)

- one wardrobe/Chester

- one ceiling fan

- one air conditioner/split unit

- one tv set.

o Each bed room for the supervisory staff in the hostel will be furnished
with:

- 2 wooden (medium size) beds, 2 mattresses, 4 bed sheets,
2 pillows and 2 blankets

- 1 study desk (wooden 4’x3’) with drawers & locks and 2 chairs
(wooden and foamed)

- one wardrobe/chester
- one ceiling fan
- one air conditioner/split unit

o The barrack for field staff shall be furnished with following:

- ten (10) ordinary M.S. pipe charpoys woven with suitable material

- one bed side rack with 2 lockable drawers for each charpoy
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- ten steel/wooden cabinets sufficient for hanging cloths and
keeping belongings of one person for each.

- sufficient ceiling fans and two desert room coolers.

Kitchen

The kitchens for senior/supervisory staff hostel and for the barracks
shall be provided for each of the following:

- one cook, two bearers and the utensils including superior quality
crockery, cutlery, cooking pans, tea set, etc. to meet the
requirements of six in the hostel and twenty support staff in the
barracks.

- each common sitting room for hostel and staff barracks shall be
furnished with easy chairs (wooden & foamed), centre tables (4’'x2’
each), side tables (2'x2’ each), colour TV’s, ceiling fans and air-
conditioners/desert room coolers, dining table with dining chairs,
carpet (wall to wall), wooden case for crockery etc. as approved by
the engineer.

The workmanship and the quality of all items will be subject to approval of by
the Engineer. The Contractor will be responsible for maintenance/repair of the
above items and these will be replaced when they become not useable.
Above residential accommodation for Engineer’s staff shall be located at
location approved by the Engineer, in a block separate from Contractor's own
office/residential buildings.

Not Used.

Temporary Sanitary Facilities.

(@)

(b)

(©)

(d)

(e)

Contractor shall provide adequate temporary sanitary conveniences
for the use of all employees and persons engaged on the work,
including the employer and the Engineer and their employees. He
shall ensure that his employees and labour make proper use of the
latrines and do not foul the site.

In addition to toilet facilities, suitable and adequate washing facilities
shall be provided.

Sanitary facilities shall be located where directed or approved by the
engineer and shall be maintained in a clean and sanitary condition
during the entire course of the work.

Sanitary facilities for the Engineer and his personnel shall be located
within the premises of the Engineer’s site offices/cabin.

At completion of the work, sanitary facilities shall be properly

disinfected and all evidence of same including temporary buried tanks
and foundation removed from the site.
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)] The septic tank and/or temporary holding tank(s) shall be kept
pumped out at such intervals that the tank(s) will not overflow and
contaminate the ground, flowing streams or surface drainage.

Safety Requirements.

Pursuant to provision of Clause 34.5 of Particular Conditions of Contract, the
Contractor shall observe high standards of safety for men and machines at all
times and with regard to safety, the Contractor shall comply with existing
Pakistani laws.

In prosecuting the Works of this Contract, the Contractor shall provide
working conditions on each operation that shall be as safe and not injurious to
health as the nature of that operation permits. All the work shall be performed
in accordance with applicable local and national laws, codes, requirements
and regulations including safety, health, welfare of persons and others. The
Contractor shall in general be fully conversant and comply with the relevant
sections of all construction regulations enforceable by the law. The work shall
also be carried out in compliance with the manual "safety requirements for
construction by contract”, dated June 1961 published by the Employer, and
as amended hereinafter. In all excavation operations, the Contractor shall
install, maintain and effectively operate appliances and use methods
approved by the Engineer which will effectively reduce the amount of harmful
dust and he shall exercise good practice in the control of dust. the crushing of
rock, if any, the dumping of stone, the mixing of concrete and the handling of
cement, steel and other materials shall be so conducted that these operations
will not cause any injury fatal or otherwise, nor be detrimental to health.

Fencing of Work Area and Security.

All work areas, storage areas and such other areas where construction
activity by the Contractor is proceeding shall be suitably fenced and guarded.
The Contractor shall provide security guards and watchmen, and other
personnel and facilities required for security and public safety. The cost of
such fencing and security arrangements shall be deemed to have been
covered by the premium quoted in the Bill of Quantities.

The Warsak Canal System Project is exposed to tribal concerns. Before
starting work, the Contractor shall ensure the security and safety
arrangements for his staff and Engineer's/Employer’s staff.

Accident Prevention

The Contractor shall enforce all necessary rules and regulations for the safe
prosecution of the work in order to avoid preventable accidents and to
minimize injuries to his employees and those of other concerned entities.
Work areas shall be adequately posted with safety signs and posters.
Machinery and equipment shall be guarded and all hazards eliminated in
accordance with the "safety requirements for construction by contract”, dated
June 1961, published by the Employer and with the latest "manual of accident
prevention in construction" published by the Associated General Contractors
of America, Inc. USA. He shall maintain a satisfactory system of inspection
and scaling in all open cut excavations.
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In addition to the reports which the Contractor may be required to file under
the law, he shall file with the Engineer on or before the seventh day of each
month a report giving the total force employed on this Contract in man-days
during the previous calendar month, the number and, character of all
accidents resulting in loss of time, and any other information on classification
of employees' injuries received on the work and disabilities arising therefrom
that may be required by the Engineer.

Medical Facilities.

The Contractor shall, during the entire period of his operations at the site,
provide emergency facilities with adequate medical and surgical equipment
for first aid treatment and approved qualified personnel to administer such
treatment to all injured persons, including the Employer's and Engineer's
personnel. The Contractor shall designate two or more approved competent
licensed physicians, one of whom shall at all times be in readiness to answer
calls to supply medical and surgical services. The Contractor shall submit for
the approval of the Engineer and, upon such approval, install a means of
rapidly summoning the physicians to the site of an accident or fire.
Ambulance service at the contractor's camp shall be available at all times

Fire Protection Facilities.

The Contractor shall design, provide operate and maintain fire protection
facilities for the offices, the construction camps, and as necessary to establish
fire protection in accordance with the highest standards. These facilities
including staff and equipment shall be provided at no additional cost to the
Employer.

Safety Devices.

Safety devices shall be used as required and shall include but not be limited
to those described hereinafter. Efficient safety helmets, and safety harnesses
where required, shall be provided for all personnel including all authorized
visitors to the site. Excavated areas shall be properly guarded from the
beginning of excavation until the status of the work removes all possible
element of danger. Cages shall be used for hoisting men, and cages or skips
for hoisting materials during the construction of underground Works. Full
precautions shall be maintained at all times underground works. The
Contractor shall carry out underground works in accordance with the
recommendations of BS 6164: code of practice for Safety. The efficiency of all
safety devices shall be established by satisfactory tests acceptable to the
Engineer before the hoists or skips are put into services and at least once
every three months thereafter.

Storage and Use of Explosives.

During the course of execution if hard rock formation is encountered where
use of explosives is inevitable, blasting will be permitted only when proper
precautions are taken for the protection of persons, the Works and property.

Explosives shall be stored, transported, handled and used in accordance with
the recommendations of BS 5607: code of practice for safe use of explosive
in the construction industry. The Contractor shall comply with all special rules
and regulations that may be made by the authorities having jurisdiction and
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by the Engineer regarding construction of and storage in magazines,
precautions on blasting and the like. The Contractor will be held responsible
to the Employer for all claims for damage caused by blasting.

Before starting any drilling and blasting of rock, the Contractor shall submit
his proposed plan in writing for such operations to the Engineer for approval
and, upon approval, shall not deviate therefrom without the written permission
of the Engineer. The Contractor's Plan shall include statements of minimum
safe structures. Approval by the Engineer of the Contractor's plan of
operation shall in no case relieve the Contractor of full responsibility for the
entire drilling and blasting operation, including the safety of persons and the
Works.

Accurate daily records shall be kept by the magazine keepers and shall
account for each piece of explosive, detonator and equipment from the time
of delivery at the magazine until its discharge in use. No explosive shall be
stored or used until it has been plainly labeled for identification and accepted
by the Engineer as new stock in sound conditions. The Contractor shall also
maintain a record for each blasting operation showing the blasting pattern
including the location, number and depth of holes, inclination of wedge cut
holes, amount and strength of explosives per hole and per round sequence in
firing and time delays for relay firing, actual length of pull or blast and other
relevant information.

Telephone System and Mobile Phones.

The Contractor shall furnish, install and at all times maintain in good working
order, a telephone system in the project construction area for the exclusive
use of Employer / Engineer's Representative staff deployed at the Site.

The telephone system shall comprise at least one (1) brand new telephone
set having direct dialing national facility. The Contractor shall be responsible
for maintenance and billing charges of telephone till the issuance of Defects
Liability Certificate.

In addition to above, subject to approval of Engineer’s Representative, the
Contractor shall provide at least three (3) brand new mobile phone sets of
latest model along with sim, for the exclusive use of Engineer’s
Representative’s staff in connection with the Contract. The Contractor shall
be responsible for maintenance and billing charges of these mobiles @ Rs.
1000/- per month per set till the issuance of Defects Liability Certificate.

No separate payment for furnishing and maintaining above facility shall be
made to the Contractor, and cost thereof, shall be deemed to have been
included in the rates and prices of various BOQ items quoted by the
Contractor.

The Contractor shall provide this facility within fourteen (14) days of issuance
of Engineer’s Notice to Commence.

Operation and Maintenance of the Camps Facilities.
For the purpose of operation and maintenance of the camps and facilities

provided as above, the Contractor shall comply with all applicable provisions
of the Pakistani Labor Laws and specifically to the following requirements:
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(@) Camp areas shall be kept dry and free from dense vegetation.
Measures shall be taken to control dust within the camp area, by
water or oil spraying or other approved means.

(b) Any ponded water within a distance of 2 km of a camp shall be
sprayed weekly with oil or other approved anti-malaria liquid.

(d) The Contractor shall provide garbage collection and disposal services for
Engineer’s offices and construction camps. Disposal shall be by burial
(landfill) and/or incineration. Disposal area shall be located at sufficient
distance away and downwind from camp facilities and offices so as not to
create objectionable odors or health hazards. Equipment, methods of
collection and disposal and locations of disposal area shall be submitted
to the Engineer for the approval.

(e) The interior walls and ceilings of buildings shall be lime-washed or
painted. The whole of the open space around the buildings shall be swept
each day and all rubbish removed.

() Adequate sanitary convenience, including washing and bathing places
shall be maintained at each of the camps. All sanitary fixtures,
receptacles, toilet rooms, lavatories and wash rooms shall be cleaned and
disinfected at least once every day.

Drainage

The ground around the buildings shall be graded to slope away from building
perimeters so as to provide adequate drainage and shall be thoroughly
compacted. Excavated material shall be disposed of by filling in low areas or
as otherwise directed by the Engineer.

Landscape

The Contractor shall landscape area in the vicinity of the camps, offices and
facilities constructed by him with grass, shrubs and trees as required to
provide an attractive and pleasant area and to control erosion and local dust.
Landscape areas shall be irrigated and fertilized as required to maintain
plants in an attractive and healthy condition at all times.

Water Supply

The Contractor shall arrange for the water supply for the staff residences,
labour camps, site offices, workyards, workshops, and various camp facilities.
Construction of pumps, storage tanks, overhead tank, distribution system,
and their proper running and maintenance shall be his responsibility.
Chlorinated water shall be supplied 24 hours a day.

Water samples shall be tested every month and certificate submitted to the
engineer indicating that the water is fit for human consumption from an
agency approved by the Engineer.

Electricity Supply

The Contractor shall provide such electricity as is required for works and
temporary works including labour camps, staff residences, offices and various
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camp facilities. The Contractor shall also provide standby electricity supply
arrangements for labour camps, staff residences, offices and various camp
facilities.

Fences

All offices and construction camps shall be completely enclosed with an 8 feet
high chain link fence of a type approved by the Engineer. All fences, gates,
braces, concrete and other items required for a complete installation shall be
furnished and installed by the Contractor.

Emergency Facilities

The Contractor shall provide emergency fire-fighting facilities at all his camps
including hose, fire extinguishers, pails, axes, shovels and other emergency
fire-fighting tools as may be necessary including equipment for emergency
on-the-spot treatment of fire and smoke cases. Approved extinguishers in
sufficient quantities shall be installed, maintained and replaced or recharged
as necessary in contractor's camps and site offices for the engineer. Carbon
dioxide extinguishers or approved equivalents shall be provided where
electrical fires may occur.

Laboratory Facility.

The Contractor shall provide and maintain during execution of the Works fully
equipped field testing laboratory at the Site along with trained staff up to the
satisfaction of the Engineer's Representative. The space and testing
equipment shall be finalized in consultation with the Engineer’s
Representative. No separate payment, in this regard, shall be made to the
Contractor, and cost thereof, shall be deemed to have been included in the
rates and prices of various BOQ items quoted by the Contractor.

Facilities to be provided by the Employer.
General

Without prejudice to the generality of the various clauses of the Contract and
except for the facilities referred to hereinafter, particular attention is drawn to
the obligations of the Contractor to make his own arrangements for supply,
maintenance and furnishing of labour camps, staff residences, offices,
workshops, stores and store compounds and watching and guarding thereof.

The Contractor shall give to the Employer written demand of his
requirements, well in time for site facilities as herein specified.

Land for Labour Camps and Staff Residences

The Employer will provide free of charge to the Contractor land within ROW
subject to availability, at different locations for constructing residential and
office accommodation as specified in appendix-h to tender for his staff and
labour. If the Contractor wishes to set up camps at alternative or additional
locations, he shall make his own arrangements for acquisition/rental of land.
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Area for Storage, Warehouse and Workshop

The Employer will provide free of charge to the Contractor an open area of
adequate size within ROW subject to availability, for use as storage,
warehouse and workshop areas indicated in appendix-h to tender. If the
Contractor wishes to set up camps at alternative or additional locations, he
shall make his own arrangements for acquisition/rental of land. The
Contractor shall provide at his own cost, all fencing, any necessary clearing,
foundations and above ground structures for sheds, warehouses, covered
areas, workshaops, electricity, telephone and water distribution etc, as he may
need to meet his requirements.

Transportation and Handling of Cargo.
General.

The Contractor shall arrange all shipments of imported goods, if any,
including materials, plant and equipment required for the works through
conference lines vessels including Pakistan National Shipping Corporation
(PNSC). The Contractor shall be solely responsible for the shipment of
materials, plant, equipment and all other things necessary for completion of
works including the selection of routes and carriers to ensure that all
shipments are safely and expeditiously transported. It may, however, be
noted that carriers of certain nationalities may be prohibited for delivery to
Pakistani ports from time to time. The Contractor shall not consign any
shipment to any prohibited carriers and shall be responsible for complying
with any such regulation of the Government of Pakistan.

Transportation Route.

The Contractor shall make his own enquiries to ensure that adequate
unloading and other facilities are available at the port of Karachi/Port Qasim.
He is warned that for heavier loads it may be necessary to use ship’s tackle
and he may, therefore, wish to impose limits on his loads.

The Contractor shall be solely responsible for satisfying himself at the time of
shipment as to the clearance gauges, suitability and availability of wagons,
availability of railway cranes and costs and charges for railway freight.

Alternative road transportation is available between Karachi/Port Qasim and
the site. Improvements and modifications to both railway and road conditions
are continually in progress and the best route will depend on the size and
weight of any shipment.

Port Charges and Port Congestion.

The Contractor shall be deemed to have obtained all information as to port
clearance facilities/charges, loading and unloading facilities/costs, storage
facilities/charges, transportation facilities/costs and congestion at Karachi port
and port Qasim and shall be deemed to have confirmed the requirements
thereof. The Contractor shall be deemed to have included all clearing,
forwarding and any other incidental costs in this regard in his tender. The
Contractor has the option to use either the Karachi or port Qasim or both at
his own risk. All charges, cost and expenses incurred by the Contractor shall
not be separately reimbursable. No extension of time will be allowed on
account of the Contractor’s failure to inform himself of the situation.
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Environmental Protection.

The Contractor shall exercise care to protect the natural landscape and shall
conduct his construction operations so as to prevent any unnecessary
destruction, scarring or defacing of the natural surroundings in the vicinity of
the works. Except where clearing is required for permanent works, approved
construction roads and temporary works, and for excavation operations, all
trees and native vegetation shall be preserved and shall be protected from
damage which may be caused by the contractor's construction operations
and equipment. On completion of the Works, all work areas shall be
smoothed and graded in a manner to conform to the natural appearance of
the landscape. Where unnecessary destruction, scarring, damage or defacing
may occur as a result of the contractor's operations, it shall be required,
replanted, or otherwise corrected as directed by the Engineer at the
Contractor’s expense.

Initial Filling of Canal

The Engineer will instruct the Contractor when the initial filling of the canal is
to be carried out taking account of the state of completion of the various parts
of the Warsak Canal System Project (including Works not forming part of this
Contract), together with the expected rate of progress on any remaining parts
of the canal works which might be affected by the filling operation. A joint
inspection of the substantially completed portion of canal, before filling and
after filling the canal with water, will be carried out by the Engineer,
Contractor and other stake holders, as per filing procedure and rate of
drawdown during emptying, approved by the Engineer. Initial filling of the
canal will be carried out by admitting flows through the head regulator into the
canal by controlled increments or stages to elevations and for durations to be
determined by the Engineer.

The Contractor shall remain in attendance and render such assistance as
may be required by the Engineer in monitoring the performance of the canal
during and immediately after initial filling operation. Initial filling of the canal is
included in the Works to be completed within the Time for Completion
specified in appendix A to Tender.

Cost of Filling and Emptying the Canal

The canal will be filled up and then emptied after trial running. The cost of
filling and emptying the canal (rectification of defects found during inspection,
if any) thereof will be borne by the Contractor.

Directed and Required.

Unless otherwise stated, wherever in the specifications, or upon the drawings,
the words “directed”, ‘“required”, “permitted”, “ordered”, “designated”,
“prescribed” or words of like import are used, it shall be understood that the
direction, requirement, permission, order, designation or prescription of the
engineer is intended, and similarly the words “approved”, “accepted”, or
“satisfactory” or words of like import shall mean approved by or acceptable or
satisfactory to the engineer.
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Unit Price Break Down.

Within 28 days after receipt of the Engineer's Order to Commence, the
Contractor shall submit to the Engineer the breakdown of unit prices for three
selected excavation items, three selected fill material items and three
selected concrete items in accordance with a prescribed form and instructions
furnished by the Engineer.

Measurement and Payment — General Provisions.
Measurement — General.

Measurement for payment at the unit and lump sum prices of the Contract will
be made by the Engineer of the actual quantities of work performed or items
furnished in accordance with the specified methods of measurement. In all
cases where a quantity under one item measured for payment is contiguous
to the quantity under another item measured for payment, the exact division
lines marking the beginning and end of quantity under each item shall be
determined by the engineer. Unless otherwise specified under a Contract
item, measurement for payment will be made only of material removed or
placed, accepted and required as part of the permanent work. Excavation for
construction plant and other purposes as for Contractor's own requirements
will not be measured for payment.

Payments — General.

Payment will be made as provided in Clauses 55 through 61 of the Conditions
of Contract and as specified hereinafter. Payment will be made at the
Contract Prices for the Contract items in the accepted tender as defined in the
aforementioned clauses, herein below, and in the various clauses on
measurement and payment throughout the technical specifications. Unless an
item is specifically provided therefore in the bill of quantities, no separate
payment will be made for the work required by the special provisions.

Compensation Included — General.

Payment to the Contractor of the amounts based on the actual quantities of
work as measured by the Engineer in accordance with specified methods of
measurement and the prices stipulated in the accepted tender, will constitute
complete compensation for all work shown on the drawings, provided in the
specification or other Contract Documents, and all expense incidental thereto;
and all cost of accepting the general risks, liabilities and obligations set forth
or implied in the Contract Documents. The Contractor will be required to
perform such work for such payment whether the work is specifically referred
to or otherwise included in a specific item in the bill of quantities or not.
Payment under all items shall include, but not necessarily be limited to
compensation for furnishing all supervision, labour, plant, equipment,
overhead, profit, materials and services, and performing all work required to
accomplish and complete the work specified under each item and all other
work required by the contract documents. Increase or decrease of costs, of
the Conditions of Contract, will not be made for such portions of the work that
have been done in violation of the Contract, or for which measurement for
payment is not authorized by the Contract.
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SPECIFICATIONS -
TECHNICAL PROVISIONS

TECHNICAL PROVISIONS
1 - GENERAL ITEMS

Mobilization and 11 Scope of Work: The work to be done under this item shall
Demobilization include, but not be limited to the following:

a) Transportation of Contractor's plant and equipment to Site
and making such plant and equipment operational.

b) Mobilization of Contractor’s personnel and labour at site.

c) Provision of facilities for housing, accommodation, and
amenities for staff and labour as described in Clause SP-19
of Special Provisions, and Clause 34 of the Conditions of
Contract.

d) Provision of Contractor’s field offices, testing laboratories,
workshops, warehouses, sheds, storage yards and other
operational facilities by the Contractor for proper and
efficient execution of the Works.

e) Provision of electrical power supply and standby power
supply, to operate and maintain the Contractor's camps,
offices, workshops and equipment etc.

f) Provision for potable and raw water systems for use in
construction and in camps/housing and offices including
installation of the necessary wells, pumps, pipe lines, canal/
ditches, storage tanks and suitable arrangements for
delivery of water at various points of requirement.

g) Provision of sanitary, sewerage and storm water drainage
systems.

h) Collection of garbage and its disposal.
i) Provision of religious facilities.

i) Provision of lighting and communication systems, security
facilities including security fencing and gates; fire fighting
arrangement including associated equipment and supplies.

k) Provision of approach roads as may be deemed necessary
by the Contractor in his camp areas and haul roads on the
Site of works.

I) Operation and maintenance of the above facilities and all
other facilities deemed necessary by the Contractor and
provided by him for the health and welfare of his labour staff
throughout the Contract period to maintain efficient
execution of the Works.
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m) Handing over to the Employer and/or removal of the
facilities on completion and clearance of the Site as per
Clauses 32 and 33 of the Conditions of Contract.

n) Demobilization of plant and Contractor's equipment and
personnel on completion as per Clause 33 of the Conditions
of Contract.

Performance 1.2  Within twenty eight (28) days of receipt of the Letter of

Security Acceptance from the Employer, the Contractor shall furnish to the
Employer the Performance Security in the amount as specified in
Sub-Clause 10.1 of Performance Security of Particular Conditions of
Contract Part-1l. The forms of Performance Security provided in the
Tender Documents or other forms acceptable to the Employer may be
used. The cost of arranging such security shall be borne by the
Contractor.

Insurance for Works 1.3 The Contractor shall insure in the joint names of the Employer

and Contractor’s and the Contractor against all loss or damage from whatever causes

Equipment arising, in accordance with clause 21 of the Conditions of Contract
and in such manner that the Employer and Contractor are covered for
the period stipulated in Sub-Clause 20.1 of the Conditions of Contract
and are also covered during the Defect Liability Period for loss or
damage arising from a cause, occurring prior to the commencement
of the Defect Liability Period, and for any loss or damage occasioned
by the Contractor in the course of any operation carried out by him for
the purpose of complying with his obligations under Clauses 49 and
50 of the Conditions of Contract. The cost of arranging such insurance
policy shall be deemed to have been included in the rates and prices
quoted by the Contractor in the Bill of Quantities and no separate
payment shall be made in this regard.

Insurance against 1.4 The Contractor shall insure against accidents or injury to any
Accident to workman or any other person in the employment of the Contractor or
Workmen any sub-contractor under Clause 24 of the Conditions of Contract, and

shall continue such insurance during the whole of the time that any
persons are employed by him. The cost of arranging such insurance
policy shall be deemed to have been included in the rates and prices
quoted by the Contractor in the various items of Bill of Quantities and
no separate payment shall be made in this regard.

Third Party 1.5 Before commencing the execution of the Works, the

Insurance Contractor shall insure against his liability for any material or physical
damage, loss or injury which may occur to any property, including that
of the Employer, or to any person, including any employee of the
Employer, by or arising out of the execution of the Works or in
carrying out the Contract, in accordance with Clause 23 of the
Conditions of Contract. The cost of arranging such insurance policy
shall be deemed to have been included in the rates and prices quoted
by the Contractor in the Bill of Quantities and no separate payment
shall be made in this regard.

Progress 1.6 8} Photographs at various stages: The Contractor shall
Photographs and take photographs of all salient features of construction including all
Video Documentary structures and at each of the following stages of construction as
Film directed by the Engineer:

TS/1-2



SPECIFICATIONS -
TECHNICAL PROVISIONS

a) Before commencement of work

b) Monthly thereafter during construction or at shorter
intervals as instructed by the Engineer.

¢) Upon completion of any significant work; and

d) Upon completion of the Project before the commencement
of Defects Liability Period.

At least two different views of the aforementioned shall be furnished to
the Engineer.

(2) Quality and Quantity of Photographs:

a) All photographs shall be coloured and glossy finish.

b) Photographs shall be 5 by 7 inches in size. When larger
size prints are required, the Contractor will be paid extra at
actual cost.

¢) The Contractor shall furnish three (3) copies each of all
photographs.

d) The Contractor shall retain all soft copies of all the
photographs, which shall be made available to the
Engineer on request. The soft copies properly filed and
logged shall be handed over to the Employer at the time of
his Taking-Over.

3) Identification of Photographs: The following information
shall be typed on the back of each print furnished:

a) Title of Project

b) Identification of subject shown

c) Station point of camera and direction of view
d) Date taken

e) Name of Employer/Engineer and Contractor

4) Permission for Photographs: No photographs of the
Site or the Works or any part thereof shall be published or otherwise
circulated without the permission of the Employer.

(5) Documentary Film: The Contractor shall arrange for
moving pictures to be taken by an approved specialist company of
appropriate stages of the construction of the Works and shall have
them edited into a video documentary film to suit the requirements as
determined by the Engineer, all in colour. The film shall include clips
from each stage and location of the Works, and shall be at least one
hour in length. The film shall have a spoken commentary in English
and background music. Three copies of the video film shall be
supplied to the Employer and one copy to the Engineer.

The cost incurred in connection with the activities discussed under
Iltem 1.6 shall be deemed to have been included in the rates quoted
by the Contractor in the Bill of Quantities and no separate payment
shall be made in this regard.
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1.7 The Contractor shall provide, operate and maintain one number
Transportation vehicle well maintained and good running condition for the use of
facility for the Engineers Representative’s staff to meet their exclusive
Engineer transportation needs in connection with the Contract. The vehicle shall
be provided by the Contractor within seven (7) days of receipt of first
installment of mobilization advance in accordance with Sub-Clause
60.12 of Particular Conditions of Contract. The Contractor shall furnish
supply and provide, as may be necessary without specific direction of
the Engineer/Engineer's Representative, all fuels, lubricants, tyres
and other supplies, all maintenance, repairs, comprehensive
insurance cover and running costs and suitably qualified drivers at all
times and will provide a substitute vehicles in case the vehicles are
temporarily or permanently rendered unserviceable for any reasons(s)

The Contractor shall maintain the vehicle till the Completion of
Contract. The vehicles shall become the property of the Contractor
after the Completion of Contract.

No separate payment shall be made to the Contractor for the facilities
involved under this sub-clause. The cost thereof shall be deemed to
have been included in the price quoted by the Contractor for the work.

Measurement and 1.8 Q) Mobilization and Demobilization: No separate payment

Payment will be made for mobilization and payment for this activity shall be
deemed to be covered by the tendered rates quoted by the bidder in
the shape of percentage above below on Engineer’s estimate / BOQ.
The Employer will however, make an interest-free mobilization advance
to the Contractor as financial assistance for mobilization under Sub-
Clause 60.12 of Particular Conditions of Contract, recoverable in equal
instalments.

2) Provisional Sum:

Pursuant to Clause 58 of Conditions of Contract, measurement of
Provisional Sum Items will be made as per actual amount incurred
and shall inter alia include payment for changes in cost and
legislation as per actual amount calculated according to Clause 70 of
Conditions of Contract and various unforeseen items.
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2 — DIVERSION AND CARE OF WATER

General 2.1 The Specifications under this Section include the technical
requirements for planning, designing, testing, construction, maintenance,
removal of Temporary Works for diversion and care of water during the
period of construction of Permanent Works.

Scope of Work 2.2 The Contractor shall divert the river water from the area of
Permanent Works, care for all surface water and groundwater from any
source, as may be required, so that all construction works can be
performed in the areas free from water, in accordance with the
specifications contained in this Section and as shown on the drawings,
or as directed by the Engineer.

During construction of Works in the Warsak Dam Reservoir, the
reservoir pond level will be maintained by the operators of Dam so as to
continue supplying the reservoir water to the off-taking canal and
Warsak Hydropower Project. All the Temporary Works under Diversion
and Care of Water are, therefore, required to be adequately safe
against the maximum pond level at Warsak Dam Reservoir.

The Contractor shall design, furnish, construct, operate,
maintain, and remove the necessary facilities and Temporary Works as
may be required for diverting the reservoir flows, dewatering the
construction areas, for caring all surface water and groundwater from
any source, and for general protection of Works conforming to the
general accepted engineering practices. Nothing in the Contract
Documents shall relieve the Contractor from full responsibility for
the adequacy of the protection and diversion works and care of
water.

The Contractor shall submit all design calculations relating
thereto with his proposal, for approval of the Engineer. The Contractor’s
proposal for diversion and care of water shall not require any change to
the location, dimensions, design, or details of any part of the
Permanent Works.

Submittals 2.3 The Contractor shall submit his proposed Scheme for diversion
and care of water for approval of the Engineer within 28 days of the
Engineer’s notice to commence work. This submission shall include all
information necessary to understand fully the Contractor's Scheme and
its interrelationship with the Contractor's Construction Schedule. The
submission shall include the following:

- Detailed description of the proposed method of closing and
cordoning off the area of Works from the reservoir water, complete
with the proposed schedule thereof, materials to be used in
cofferdams including steel sheet piles, concrete blocks and stone
weights or sizes required for the closure; plan, methodology and
schedule for haulage of suitable earth material.

- Description of the methods, including the layout and capacity, of the
drainage and dewatering systems proposed for the construction of
all cofferdams and other Temporary Works.
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- Description of the methods, including the layout and capacity, of the
drainage and dewatering systems proposed for the construction of
all parts of the Permanent Works.

- Proposed outline specifications for any elements of the Temporary
Works not covered by these Technical Specifications, or for which
the Contractor wishes to propose alternative specifications.

- Description of any aspects of the Contractor's proposed Scheme
which may differ from that submitted with his Tender, giving the
reasons for such differences.

After reviewing the initial submission, the Engineer may require
the Contractor to submit further information or revised proposals until,
in the Engineer's opinion, the proposals are satisfactory and

acceptable.
Temporary 2.4 The construction of all Temporary Works for the diversion and
Works care of water shall conform to the requirements of the appropriate

sections of these Specifications.

QD Construction of Coffer Dams: The Contractor will
construct coffer dams for cordoning the area of works for construction
of auxiliary tunnel intake structure. The suitable earth material for
construction of Coffer dam and ramps to access the area of works is
not available in the immediate vicinity of Warsak Dam. The Contractor
will be required to deploy sufficient resources for haulage of earthfill
material.

2) Removal of Coffer Dams: No cofferdam or part thereof
shall be removed without written approval of the Engineer and the
Engineer is satisfied that removal of coffer dam can be undertaken
without detriment to any parts of the Permanent Works protected by the
cofferdam, or to the safe conveyance of water through and/or past the
site of the Permanent Works, and that the arrangements for the
diversion and care of the water, remaining after removal of the
cofferdam are to the entire satisfaction of the Engineer.

3) Dewatering: Except where otherwise specified, shown
on the Drawings or approved by the Engineer, the Contractor shall
maintain all foundations and other Permanent Works areas well drained
and free of water of any origin, including groundwater, seepage,
precipitation, run-off or from construction uses.

Except where otherwise approved by the Engineer, the
Contractor shall drain, dewater and keep dry all areas of construction
that are below the river bed or the groundwater elevation, and shall
ensure that all excavated surfaces are maintained in a safe and stable
condition.

All embankments whether Permanent Works or Temporary
Works, shall be placed in the dry, with the exception of such parts of
the Contractor's Scheme as are designed to be placed in water and
have received the Engineer’s prior approval for that method of placing.
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The work to be performed by the Contractor in connection with
dewatering shall include, but not necessarily be limited to the following:

- The supply, installation, operation, maintenance and subsequent
removal of all pumps, pumping stations, pipe work and other
equipment, including sufficient standby equipment, for the
dewatering of the works areas and maintaining those areas free of
water as required. Should deep well pumps be deployed, they shall
be placed at least 100 feet beyond the limits of any completed
Permanent Works, except flexible aprons.

- The construction, maintenance and subsequent removal of any
temporary sumps, cofferdams, protective bunds or dykes and the
like.

- The construction, maintenance and subsequent backfilling of such
temporary drains or ditches as are required to efficiently carry all
water to sumps or other collection or disposal locations.

- The supply, installation, maintenance, operation and subsequent
removal of dewatering wells and/or well points.

a) Groundwater Pressure Relief: The Contractor shall
evaluate all groundwater information and take all measures necessary
to ensure the stability of all structures and ground surfaces during
construction. The measures needed may depend on the precise
sequence of such matters as excavation, construction and the
installation of drainage wells or well points.

The Contractor's dewatering arrangements may require the
drilling of drainage wells from the ground surface, together with the
installation of piezometers to monitor groundwater levels and the
performance of the dewatering arrangements.

If, in the opinion of the Engineer, the foundation is damaged due
to any inadequacy or failure of the Contractor’s system for groundwater
pressure relief, then the Contractor shall take all corrective measures
necessary, as directed by the Engineer, at no additional cost to the
Employer.

b) Excavation for Concrete Structures: At all excavations
where concrete is to be placed, the water level within and adjacent to
the excavation shall be maintained a minimum of two feet below the
finished excavation level during the construction and for at least 24
hours after the completion of the structure to an elevation above the
natural water table, or for such additional time as the Engineer may
require to preclude injury to the foundation or structure.

4) Maintenance of Temporary Works: The Contractor shall
maintain all Temporary Works required for the diversion and care of
water, shall carry out any repairs promptly and shall ensure that each
part of the Temporary Works functions properly throughout the requisite
period.

(5) Removal of Temporary Works: Temporary Works for the

TS/2-3



SPECIFICATION -
TECHNICAL PROVISIONS

diversion and care of water shall be removed promptly after they have
served their intended purpose. The Engineer may, however, permit the
removal of certain Temporary Works to be delayed, if he is satisfied
that this will cause no detriment to the Permanent Works or to the safe
conveyance of water through and/or past the site of the Permanent
Works, and that the Contractor has made adequate provision for their
subsequent timely removal.

Removal of all Temporary Works for the diversion and care of
water shall be carried out in a workmanlike manner acceptable to the
Engineer, leaving a clean appearance to the remaining surfaces, and
S0 as not to interfere with the proper completion or future functioning of
the Project. Waste material shall be properly disposed of, to the
satisfaction of the Engineer.

(6) Reinstatement: Any surfaces which are affected by
erosion or deposition due to the flow of water shall be reinstated in such
a manner and at such a time as the Engineer may direct, having regard
to the construction, safety, stability and proper functioning of the
Permanent Works i.e. Re location of road works.

Measurement 2.5 (1) General: Prior to beginning any work pertaining to

and Payment Diversion and Care of Water covered under Bill of Quantities (BOQ),
the Contractor shall submit a payment schedule in such form as to
allocate the total lump sum amount tendered in BOQ to the major
divisions of work to be performed under that Item. For each major
division of work to be performed, the payment schedule shall show the
proportionate part of the total lump sum amount allocated thereto. The
above allocation of the lump sum amount shall be approved by the
Engineer. Monthly statements for progress payments shall include the
amount allocated to each major division of work for each month as
approved by the Engineer.

The lump sum price included in the priced Bill of Quantities shall
be deemed to cover all costs of diverting the flows, conveying flows
through and/or past the site of the Permanent Works, construction and
removal of Coffer Dams; procurement, installation and removal of steel
sheet piles for Coffer Dams, keeping each part of the Works protected
against inundation, well drained and properly dewatered during
construction including the furnishing of all power and energy necessary
to comply with these Specifications; and of constructing, maintaining,
operating and removing all Temporary Works in connection therewith.
The steel sheet piles removed from temporary works shall be the
property of the Contractor. Any costs resulting from accidental
inundation of any working areas, whether due to breakdown, failure or
overtopping of the Temporary Works, shall be to the account of the
Contractor.

The lump sum price shall be deemed to include all measures for
the diversion and care of water required for the proper completion of all
Permanent Works, whether or not they are specifically mentioned in the
Contract.

The lump sum price shall be deemed to take account of any
effects of the measures for the diversion and care of water on any

TS/2-4



SPECIFICATION -
TECHNICAL PROVISIONS

surfaces, including such effects as erosion and deposition due to the
flow of water. The lump sum price shall be deemed to include all costs
resulting from the reinstatement of such surfaces.

(2) Measurement: Diversion and care of water will be
measured as a complete unit for the Works on Lump sum basis.

3) Payment: Payment will be made at the lump sum price
tendered in the BOQ for the item ‘Diversion and Care of Water'.
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3 - EARTHWORK

General 3.1 (2) Scope of Work: The earthwork under this Contract
involves excavation unclassified for canals, foundations of
structures; earthfill for embankments of canals, embankment fills
for bed and slopes of the canal in fill and for roads; backfill
around or underneath structures; disposal of excess material from
excavations; compaction, testing and performing all the related
works in accordance with the Specifications and/or as directed by
the Engineer.

(2) Plan for Management of Earthwork: The Contractor
shall establish, maintain, and operate an equipment fleet
sufficient, under modern earthmoving practices, to accomplish the
Works in consideration of the site conditions, haul distances, and
Technical Specifications. The Contractor shall furnish his plan of
the earthmoving portion of the Works to the Engineer using the
Mass-Haul Diagram Method and a written narrative of the
earthmoving plan. The Mass-Haul Diagram shall begin at the first
station of the Project with an ordinate of “0”. If the Contractor
indicates in the Construction Plan that the earthwork will be
performed in independent sections, then the Mass-Haul Diagram
shall be submitted separately for each section. The Mass-Haul
Diagram shall contain a legend that shows the type of equipment,
spread and haul distance for each piece of equipment.

The plan shall also include the Contractor's methodology
for excavation, placement of fill, disposal of excess material from
excavations, compaction of the embankments and subgrade in
the canals (bed and side slopes). For lined section of the canal,
subgrade preparation shall be in accordance with the
specifications given in Section “Canal Lining”.

3) Levels to be Recorded: Before the surface of any
part of the site is excavated or the works thereon begun, the
Contractor shall take and record levels and dimensions of any
such part. The Contractor shall also take and record such other
levels and dimensions as are necessary during the progress of
the excavation to allow accurate measurement of the excavation
guantities.

All levels and dimensions shall be taken in the presence of the
Engineer and recorded in the manner specified or as agreed with
the Engineer, and such levels, when agreed with the Engineer,
shall form the basis for measurement.

4) Bench Marks or Datum: Any bench mark, which is
used for the Works, shall be correctly related to the datum
specified on approved drawings or fixed by the Engineer and the
Contractor shall establish and maintain at his own cost, all such
permanent bench marks required for the proper execution of
Works in the vicinity thereof, in perfect order to the satisfaction of
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the Engineer.

(5) Joint Survey Work: Before starting excavation for
the Canal, the Contractor shall jointly conduct, record, plot and
submit to the Engineer for approval, the measurements to show
the existing cross-sections at every 500 feet interval and any
other intermediary interval as required by the Engineer. The
excavation “pay line” shall also be indicated on these cross-
sections and approved by the Engineer.

(6) Setting Out: Before commencing actual execution,
the central line of the embankment or excavation shall be
distinctly marked with a deep furrow (dag-bel) at least 10 inches
wide and 6 inches deep and pegs shall be fixed at every 100 ft
along this furrow. Top and bottom edges of the excavation and
toes of all embankments shall be clearly lock-spitted. All curves
in the alignment shall also be properly laid and half-breadth
carefully set out.

(7) Profiles: Having marked the alignment, a complete
profile of the embankment or cutting, as the case may be, shall
be set out at 500 ft intervals or at every change of section, and
also at every curve. This profile shall have a linear dimension of
10 ft. It shall be excavated to the proper level, and banks
constructed to the correct height and widths, and all slopes
dressed to true form. The correct height of this profile shall be 10
percent more than the designed final level of the embankment so
that it may take care of settlement. The ends of all the profile
banks shall be stepped so that proper locking takes place at the
time of construction of the banks adjoining them.

All labour and implements like bamboos, stakes, strings,
pegs, batter boards, etc., required for fixing profiles shall be
supplied by the Contractor and the cost shall be deemed to have
been included in the unit rates quoted in BOQ.

(8) Trial Earthwork Section: Prior to commence full
scale earthwork operations, the Contractor shall construct a Trial
Earthwork Section of at least 400 feet of a channel to
demonstrate that his proposed methods and equipment, modified
as necessary, for excavation, haulage, placing, moisture control,
compaction, trimming, and final grading of canal prism etc., will
meet the requirements of the Specifications.

Material excavated and used in compacted backfill or
embankment will subject to reduction in volume on account of the
specified compaction. The trial section shall be used to check the
extent of such reduction. The Contractor will allow for this
reduction in volume in all calculations for his earthwork plan, and
no extra payment will be made over the applicable items in the
Bill of Quantities.
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No extra payment will be made for the Trial Earthwork
Section over and above the payment at the applicable unit rates
for items included in the Bill of Quantities for the earthworks
involved.

9) Class, Nature or Conditions of Soil: The Contractor
shall acquaint himself with the class, condition, origin or the
nature of the ground, sub-soil and also the fluctuating nature of
sub-soil water level, which might be encountered during
Earthwork (Excavation and Earthfill). The employer does not
guarantee or warrant anywhere that the material to be found in
the excavation will be similar in nature to that of any samples,
which might have been exhibited or indicated on the drawings or
anywhere else in the Contract Documents.

The Contractor shall assume all responsibility for
deductions and conclusions as to the nature of the materials to
be excavated and the difficulties of executing and maintaining the
required excavation. The Employer does not guarantee that the
excavation can be performed or maintained at the neat lines
described in these Specifications or as shown on the drawings.
The excavation in wet soil or slushy and daldal conditions or in
standing water may be encountered for which Contractor shall be
deemed to have made all relevant arrangements of manpower,
tools, plants, machinery, equipment or any other means
necessary for excavation. Any excavation executed beyond the
“pay lines” shown on the drawings will not be considered for the
payment by the Engineer, and shall be deemed to be at the
expense of the Contractor.

Jungle Clearing, 3.2 The Contractor shall carry out clearing and grubbing of all
Grubbing and the areas within the right of way as shown on the drawings or as
Stripping determined by the Engineer. Such areas shall be cleared of all

trees, bushes, disused buildings and structures, rubbish and
other objectionable matter and such materials shall be burned,
removed from the site of the work, or otherwise disposed of, as
approved by the Engineer.

The area under the embankments of the canals and roads
shall then be stripped to a nominal depth of 6 inches as shown on
the Drawings or as directed by the Engineer. The material
removed shall be placed in spoil banks adjoining the canal or in
other approved areas designated by the Engineer. Stripping of
the areas under spoil banks will not be required. The Engineer’s
approval shall be obtained for location and disposal of the
stripped materials stockpiled and/or wasted.

Excavation and 3.3 8} Classification of Excavation: Materials excavated
Foundation will not be classified for payment. Except as otherwise provided in
Preparation these Specifications / MRS, material excavated will be measured

in excavation to the lines and grades shown on the drawings and
all materials so excavated will be paid for at the approved rates
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reflected in the BOQ / MRS (with approved premium, if any). No
additional payment above this unit price will be made on account
of any of the material being wet or unsuitable for fill. The
Contractor must assume all responsibility for deductions and
conclusions as to the nature of the materials to be excavated and
the difficulties of making and maintaining a stable excavation
required for successful execution of the works.

(2) Excavation for Canal: The canal shall be excavated to
the lines, grades and sections shown on the Drawings, or as
directed by the Engineer. The slope angle shown on the
Drawings are tentative and may be amended by the Engineer
depending on the stability of the soils encountered. Care shall be
taken to prevent excavation beyond lines and grades shown on
the Drawings.

Initial excavation shall be carried out by heavy
earthmoving plant selected by the Contractor, followed by rough
trimming. This trimming will leave about 12 inches (on bed and
side slopes both) for further trimming to arrive at the final level of
excavation as shown on the Drawings.

Should a slide occur in an excavated slope and material
fall into the open excavation or on to a structure, such material
shall be removed and disposed of as approved by the Engineer.
If directed by the Engineer, the slide area shall be trimmed,
cleared and backfilled with approved compacted material.

If the Engineer concludes that the slide was caused
through the fault of the Contractor, the removal and disposal of
the slipped material and the clearance and the backfilling of the
slide area shall be carried out at no additional cost to the
Employer.

Where such slide occurs through no fault of the
Contractor, or organic or unstable material is encountered below
finished grade, the Engineer will direct additional excavation to
remove the material. The replacement material shall be placed
and compacted as prescribed for embankments. Payment for the
removal of this material shall be measured and paid for as canal
excavation and the replacement material measured and paid for
as embankment fill.

Should the material forming the bottom or side of any
excavation, while acceptable to the Engineer at the time of final
trimming, subsequently become unacceptable due to exposure to
weather conditions, flooding, or puddling, softening or loosening,
during the progress of the Works, the Contractor shall remove
such damaged, softened or loosened material and excavate
further to sound surface and then backfill with approved
compacted material as directed by the Engineer. Such further
excavation and rectification shall be at the cost of the Contractor.

a) Excavation in Unstable Sand Dune Area: It is possible
that over certain lengths of the channels, particularly in

TS/3-4



b)

SPECIFICATIONS -
TECHNICAL PROVISIONS

the sandy reaches, there may occur wind-blown
deposits of sand which are liable to settlement under
soaked conditions. Such areas are to be investigated
by the Contractor during the first three months of the
Contract, or as instructed by the Engineer.

Should the above investigations confirm such zones
where settlement is liable to occur, the Contractor will
be required to carry out a trial on a canal length of 100
feet as follows:

After any necessary clearing and stripping, and
recording of the ground levels, excavation shall be
carried out not closer than three feet from finished
levels. Before further excavation, the whole of the
canal prism shall be pre-wetted by soaking to a depth
of five feet below the canal bed level. The moisture
content of the soil shall be raised 0% to 3% more than
the optimum, and shall be maintained at this level for
seven days. Following such pre-wetting, the ground
profile will be again recorded, and the extent of
settlement plotted. Excavation and preparation of
canal side slopes shall then proceed as specified.

Following the above trial, the Engineer may order
variations to the wetting and excavation procedure to
give assurance of minimum subsequent settlement.

Alternatively, or in addition to the pre-wetting above,
there may be deposits of sand whose stability is
inadequate, and where it will be necessary to remove
sandy layers and replace with suitable borrow material,
as approved by the Engineer.

Excavation in shingle gravel formation and rock not
requiring blasting, medium hard rock requiring
occasional blasting and hard rock etc. shall be decided
by the Engineer in accordance with the specification of
CSR.

Stockpiling of suitable excavated material where
material suitable for earthfill in excess of that required
to construct adjacent embankments is encountered
and cannot be placed in one continuous operation,
then such material shall be stockpiled within the right-
of-way as directed by the Engineer for later use.

The Contractor shall be entitled to no additional
allowance above the unit rates quoted in the Bill of
Quantities on account of the requirement for allowing
additional time for drying; and for stockpiling
excavated materials which have been deposited
temporarily in stockpiles; delays or increased costs
due to stockpiling; poor trafficability on the excavated
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areas, haul roads, or the embankments; reduced
efficiency of the equipment the Contractor elects to
use; or on account of any other operations or
difficulties caused by dry, very hard, over-wet or slushy
materials.

3) Excavation for Structures: Structural excavation
shall include the removal of all material of whatever nature,
necessary for the construction of foundations of structures and
for pipes and sumps of outlets. Where, in the opinion of the
Engineer, the excavation reveals loose and unstable material,
such material shall be removed and replaced with compacted
“select fill material” conforming to Clause 3.3(4)-b-(ii) or as
directed by the Engineer. It shall include furnishing of all
equipment and construction of all cribs, cofferdams, caissons,
sheeting, shoring, etc, which may be necessary for the execution
of the Works. The disposal of unsuitable / surplus material shall
be paid on the rates reflected in the BOQ / CSR for the lead
approved by the competent authority.

Shallow spread foundations shall be constructed in open
excavations, and where necessary, the excavation shall be
shored, braced, or protected by cofferdams in order to ensure
safety and stability. The Contractor should submit to the Engineer
for approval his method of excavation and support for each type
of excavation at least three weeks in advance of any work. No
excavation shall proceed without the written consent of the
Engineer. The Contractor is solely responsible for the safe
method of excavation and maintenance of excavations. The
Contractor shall ensure the safety of the labour as per local laws.

Excavated material shall be dumped / disposed at a
location sufficiently away from the edges of excavation. Finish of
the excavated surfaces shall be done to the satisfaction of the
Engineer to provide firm foundations upon or against which the
concrete is to be placed.

The elevation of the bottoms of footings of structures and
pipes for outlets, as shown on the Drawings, shall be considered
as approximate only and the Engineer may order, in writing, such
changes in dimensions or elevation of foundations as may be
necessary to secure a foundation subgrade of adequate bearing
capacity.

4) Foundation Preparation and Compaction

a) Foundations under the embankments of the Canals
and elsewhere as directed by the Engineer shall be
prepared as follows:

The foundation shall be cleared and stripped of in

accordance with Clause 3.2, and be free from standing
or running water. The foundation shall be compacted
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using as many passes of a roller or any other
appropriate equipment to attain specified compaction.
The Contractor shall select suitable equipment
depending upon his experience and keeping in view
the site conditions. The foundation shall be sprayed
with water before fill material is placed. The foundation
soil with fines passing sieve 200 > 12% shall be
brought to a moisture content 1% below to 2% above
OMC, and compacted to a depth of 12 inches, below
final grade to 95% relative compaction (Rc)of the
maximum dry density as determined by ASTM D-698.
The foundation of cohesionless soil with fines passing
sieve 200 < 12%, however, shall be thoroughly wetted
(saturated) and compacted to 70% relative density
(Rd) based on ATSM D-4253 and ASTM D-4254. No
foundation preparation is required beneath the spoil
banks.

Structures on Shallow Foundations:

() Foundation Bearing on Natural Undisturbed Soil:
The foundation shall be cleared and stripped in
accordance with Clause 3.2, and be free from
standing or running water. The moisture content of
foundation shall be adjusted, and compacted to a
depth of 3 feet below final grade to 95% of the
maximum dry density determined according to
ASTM D-1557 or 85% Rd as per ASTM D-4253
and ASTM D-4254 depending on the type of
material as explained under 3.3(4) - a) above. On
completion of compaction, the foundation soil shall
be covered with a 3-inch thick layer of blinding
concrete conforming to specified proportion and
strength requirements.

(i) Foundations Bearing on Compacted Fill:

(a) Material
The fill material underneath the foundations
shall meet the requirements of Select Fill
Material given hereunder:

e Select Fill Material
Select fill material shall be composed only
of inorganic material, free from deleterious
substance, and shall have fines passing
U.S. sieve # 200 < 15%. The plasticity index
(PI) of the material shall be < 6 and Liquid
Limit (LL) < 25%.

The fill material excavated from canal prism and/or

foundations can also be used for this purpose if it
meets the requirement of Select Fill Material.
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(b) Fill Placement

All vegetation, non complying fill, topsoil and
other unsuitable materials shall be removed.
Prior to placement of the first lift of fill, the
ground surface shall be proof-rolled by a
minimum of five (5) passes of the same
equipment used to compact the fill material.

The fill shall be placed in loose horizontal lifts
of 6 inch using suitable spreading equipment,
moisture content (mc) adjusted, and compacted
in accordance with 3.3(4)-b)-(i) above.

On completion of placement and compaction
operations, the foundation shall be covered with a 3-
inch layer of blinding concrete conforming to specified
proportions and strength requirements.

Placement below groundwater, if encountered, shall
require dewatering which shall be carried out as per
Section 2 “Care and Handling of Water including
Dewatering” of these specifications. Dewatering shall
be carried out using shallow well points. Dewatering
shall commence prior to start of excavation and W/T
shall be lowered and maintained at 2 ft or more below
the lowest point of the excavation.

Tolerance for foundations under structures shall be + 0
to - ¥ inch, and elsewhere + 1 inch. No extra payment
shall be made for over-excavation or additional backfill
required to meet these tolerances after foundation
compaction.

Foundation for Canal Concrete Lining shall be
prepared as follows:

In the foundation for the concrete lining, after final
trimming, the excavated surface shall be moistened
with and proofrolled using appropriate extent of
compacting effort as deemed necessary to attain
required compaction. Moistening shall be carried out in
a manner that will not cause flow and damage to the
surfaces or make pools and softening of the soils at
the base of the slope. The roller shall have a static
weight of not less than 12 tons and the static weight
per 3-feet width shall not be less than 6 tons. The
Contractor shall employ smooth steel drum roller or
any other type as directed by the Engineer. No
vibratory rollers shall be permitted for the compaction.
The foundation shall thus be compacted to 95% of the
maximum dry density as determined by ASTM D-698
or 70% relative density whichever is applicable as
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explained under a) above.

Before starting the canal lining activities, the
Contractor shall ensure and prove by means of testing,
as and when required, to the satisfaction of the
Engineer that subgrade on which or against which
(bed & slopes) canal lining is to be placed, are
compacted according to these specifications to a
minimum of 1 ft depth below the final grade, measured
perpendicular to the surface.

d) Foundations for Roads/Bridge Ramps (Road
Formation): The moisture content of the earthfill
material shall be adjusted in accordance with the type
of material as explained under 3.3-(4)-a) above. The
earthfill placed within 3 feet below the final subgrade
level shall be compacted as explained under
3.3-(4)-b)-(i).

Compaction requirements at depth more than 3 ft
below the final subgrade level shall, however, be 90%
Rc of ASTM D1557 or 75% Rd depending upon soil
type as explained under 3.3-(4)-a). For further details
reference shall be made to section “Miscellaneous
Works, Clause 17.5” of Technical Provisions.

(5) Material from Stockpiles and/or Borrow Areas:
Material required for embankment fill and/or backfill not available
from canal excavations within free haulage limit as expressed in
the respective BOQ item/CSR shall be obtained from stockpiles of
suitable material subject to the approval of the Engineer. The
Contractor must make his proposals for obtaining material from
stockpiles and/or borrow areas with his Mass-Haul Diagram as
indicated in Sub-Clause 3.1(2) hereof.

Borrow areas shall be stripped carefully of top soil, sod
and other matter unsuited for embankments and/or backfills to
depth as directed by the Engineer. Stripped off material shall be
suitably disposed of. The Engineer's approval shall be obtained
for location and disposal of the stripped materials stockpiled
and/or wasted. If materials unsuitable for embankments and/or
backfill are found in borrow areas such materials shall be left in
place or excavated and set aside in spoil tips as directed by the
Engineer.

Surface of borrow areas shall be left after completion of
work, in a reasonably smooth and even condition approved by the
Engineer. Borrow areas shall be such as to preclude the ponding
of water within the borrow area and to be free draining over its
entire area. The finished side slopes of borrow areas shall not be
steeper than 4 horizontal to 1 vertical and the total depth of the
finished borrow pit shall not exceed 6 feet.
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(6) Disposal of excess Material: Material excavated in
excess of the quantities required for compacted fill or unsuitable
material shall be disposed off and disposal point / lead diagram
would be subject to the approval of the Engineer and the
corresponding lead will be measured and paid as per actual
according to the rates reflected in the BOQ / MRS2019. The
haulage distance will be the horizontal distance (having no regard
to lift or elevation) between the points of excavation to the final
point of disposal and placing.

Compacting Earthfill 3.4 (2) General: Compaction is required of all earthfill

Material materials for embankments, bed and slopes of canals in fill,
roads, backfill around or underneath structures, flood protection
bund and spurs along the canal and at other locations. The
materials shall be deposited in horizontal layers of uniform
thickness and compacted as specified herein. The excavation,
placing, moistening, mixing and compacting operations shall be
such that the material will be uniformly compacted throughout the
required section and will be homogeneous, free from lenses,
pockets, streaks, voids, laminations or other imperfections.

Unless otherwise approved by the Engineer the direction
of rolling during compaction shall be parallel to the axis of the
embankment.

Fill material which does not conform after compaction to
the specified requirements shall be removed and replaced or with
the approval of the Engineer, may be moistened or dried out to
the extent necessary and recompacted.

2) Compaction Equipment

a) The contractor shall mobilize to the project site
sufficient equipment for successfully, orderly, and
timely completion of all earthwork operations
(excavation, moving, placing, compacting, grading etc)
and shall demonstrate during field trials that the
equipment mobilized is suitable for on-site soils (GP,
GW, SP, SW, SP-SM, SM, SC, ML, and CL groups of
USCS). The compaction equipment listed hereunder
and specifications contained in this section are only
the guidelines to assist the contractor in the selection
of the equipment. The final choice shall be the sole
responsibility of the Contractor and shall be based on
his own assessment of the site conditions and his
previous experience of similar jobs performed under
similar conditions. The Contractor shall assure, to the
satisfaction of the Engineer, during the field trials, that
the equipment selected shall attain and deliver the
final end results/goals set forth in these Specification.

b) Rollers
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Vibratory Rollers: The vibratory roller shall be steel-
drum roller of either smooth drum or tamping foot
type. The roller shall have a total static weight of
not less than 12 tonnes, with at least 90% of this
weight being transmitted to the ground through the
drum when the roller is standing on level ground.
The drum shall not be less than 1.5 m in diameter
and not more than 2 m wide. The vibrating
frequency of the roller during operation shall be
between 1,100 and 1,500 vibrations per minute.
The roller shall have a dual amplitude facility giving
a high amplitude in the range 1.5 to 2.0 mm and a
low amplitude. The centrifugal force developed by
the roller at 1,250 vibrations per minute shall be
not less than 16 tonnes. The power of the motor
driving the vibrator shall be sufficient to maintain
the specified frequency and centrifugal force under
the most adverse conditions which may be
encountered during compaction of the earthfill.
During compaction the roller shall not travel faster
than 5 km per hour. The drum shall be equipped
with a suitable cleaning device to prevent the
accumulation of material on the drum during rolling.

Sheep-foot (Tamping) Rollers

Tamping rollers shall be used for compacting the
earthfill. The rollers shall meet the following
requirement:

Roller drums — Tamping rollers shall consist of two
or more roller drums mounted side by side in a
suitable frame. Each drum of a roller shall have an
outside diameter of not less than 5 feet and shall
be not less than 5 feet nor more than 6 feet in
length.

The space between two adjacent drums, when on
a level surface, shall be not less than 12 inches nor
more than 15 inches. Each drum shall be free to
pivot about an axis-parallel to the direction of
travel. Each drum ballasted with fluid shall be
equipped with at least one pressure-relief valve
and with at least one safety head. The safety head
shall be equal to union type safety heads with
rupture discs suitable for between 50- and 75-psi
rupturing pressures.

The pressure-relief valve is a manually operated
valve and shall be opened periodically. Personnel
responsible for opening pressure-relief valves shall
be instructed to ascertain that valve openings are
free from plugging to assure that any pressure
developed in roller drums is released at each
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inspection.

Tamping feet — At least one tamping foot shall be
provided for each 100 square inches of drum
surface. The space measured on the surface of the
drum, between the centers of any two adjacent
tamping feet, shall be not less than 9 inches. The
length of each tamping foot from the outside
surface of the drum shall be not more than 11
inches and shall be maintained at not less than 9
inches. The cross-sectional area of each tamping
foot shall be not more than 10 square inches at a
plane normal to the axis of the shank 6 inches from
the drum surface, and shall be maintained at not
less than 7 square inches nor more than 10 square
inches at a plane normal to the axis of the shank 8
inches from the drum surface.

Roller weight — The weight of a roller when fully
loaded shall be not less than 4000 pounds per foot
of length of drum.

The loading used in the roller drums and operation
of the rollers shall be as required to obtain the
specified compaction. If more than one rollers is
used on any one layer of fill, all rollers so used
shall be of the same type and essentially of the
same dimensions. Rollers operated in tandem sets
shall be towed in a manner such that the prints of
the tamping feet produced by the tandem units do
not overlap. The design and operation of the
tamping roller shall be subject to the approval of
the Engineer who shall have the right at any time
during the execution of the work to direct such
repairs to the tamping feet, minor alterations in the
rollers, and variations in the weight as may be
found necessary to secure optimum compaction of
the earthfill materials. Rollers shall be drawn by
crawler-type or rubber-tired tractors. The use of
rubber-tired tractors shall be discontinued if the
tires leave ruts that prevent uniform compaction by
the tamping roller. Tractors used for pulling rollers
shall have sufficient power to pull the rollers
satisfactory when drums are fully loaded with sand
and water.

At the option of the Contractor, self-propelled
tamping rollers conforming with the above
requirements may be used in lieu of tractor-drawn
tamping rollers. For self-propelled rollers, in which
steering is accomplished through the use of
rubber-tired wheels, the tire pressure shall not
exceed 40 psi. During the operation of rolling, the
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spaces between the tamping feet shall be
maintained clear of materials which would impair
the effectiveness of the tamping rollers.

iii. Rubber-tired (Pneumatic-tired) Rollers

Rubber-tired rollers shall have a minimum of four
wheels equipped with pneumatic tires. The tires
shall be of such size and ply as can be maintained
at tire pressure between 80 and 100 pounds per
square inch for a 25,000 pound wheel load during
rolling operations. The roller wheels shall be
located abreast and be so designed that each
wheel will carry approximately equal load in
traversing uneven ground. The spacing of the
wheels will be such that the distance between the
nearest edges of adjacent tires will not be greater
than 50 percent of the tire width of a single tire at
the operating pressure for a 25,000 pound wheel
load. The roller shall be provided with a body
suitable for ballast loading such that the load per
wheel may be varied, as directed by the Engineer,
from 18,000 to 25,000 pounds. The roller shall be
towed at speeds not to exceed five miles per hour.
The character and efficiency of this equipment
shall be subject to the approval of the Engineer.

Sheep foot rollers and pneumatic tired rollers may
be used for the compaction of soils having fines
passing through U.S. sieve # 200, 12% or more.
For cohesionless soil with fines passing through
sieve # 200 less than 12%, vibratory rollers shall
be used.

3) Moisture Control of Fill: As far as practicable and
where necessary, all material to be excavated for compacted
embankments from the canal and borrow pits, shall have its
moisture content adjusted either by drying or adding water, so
that it is within the specified range when the fill is compacted. The
water and the fill material shall be thoroughly mixed to uniform
moisture content.

The moisture content of the earthfill material with fines
passing through sieve 200 = 12% during compaction shall be
brought to 1% below to 2% above the OMC. Whenever possible,
all water added to condition the material shall be added in one
application at the borrow pit or in the channels prior to their
excavation. When moisture is added to the areas to be
excavated, care shall be taken to moisten the material uniformly
to attain the requisite moisture content as required by this
Specification. The Contractor shall control the application of water
and check on the depth and amount of water penetration during
application so as to avoid excess moisture.
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If at any location to be excavated before or during
excavation operations there is excessive moisture, steps shall be
taken to reduce the moisture by excavating and placing in
temporary stockpiles materials containing excessive moisture; by
excavating drainage ditches; by allowing adequate additional time
for drying; or by other means approved by the Engineer.

The earthfill material with fines passing through sieve 200
<12% shall remain thoroughly wetted (saturated) during
compaction.

The Contractor shall not be entitled to any additional
payment above the applicable unit rates quoted in the Bill of
Quantities on account of the requirement for excavating drainage
ditches; for allowing additional time for drying; for stockpiling and
excavating materials which have been deposited temporarily in
stockpiles; delays or increased costs due to stockpiling; poor
trafficability on the excavated areas, the haul road, or the
embankment; reduced efficiency of the equipment the Contractor
elects to use; or on account of any other operations or difficulties
caused by overly wet materials. Payment for rehandling and the
correspondingly as per approved lead diagram for transporting
the materials from the stockpiles to the place of utilization will be
made as per BOQ / MRS2019.

4) Material Requirement: Material for earthfill shall
consist of suitable material excavated from canal excavation or
structural excavation. Borrow material will be used only when
material obtained from canal excavation or structural excavation
is unsuitable or is deficient for earthfill formation or its haulage
makes it more uneconomical than using borrow material from the
vicinity.

The Contractor shall use material belonging to any of the
Group Symbols GW, GP, GM, GC, SM, SC, CL, ML, SP-SM, or
otherwise specified by the Engineer, of the soil classification chart
USBR-5000. Stones and indurated material larger than 3 inches
shall be removed from material to be used for compacted
embankments. The material shall be free from all rubbish, organic
matter, and other deleterious/objectionable substances and shall
be approved by the Engineer. Select Fill Material used for the
construction of compacted pad underneath the structures shall be
in accordance with Clause 3.3(4)-b(ii) “Foundations Bearing on
Compacted Fill”.

Sand dune materials having single size particles shall not
be used as compacted fill for embankments or backfill about
structures and will be classified as unsuitable unless otherwise
specified by the Engineer.

(5) Construction Requirements of Embankments for
Canals & Roads: Suitable material for earthfill shall be placed in
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horizontal layers and compacted with approved equipment
appropriate to the type of soils and in a manner determined by
the trial section. The thickness of the compacted layer shall not
exceed 6 inches unless agreed otherwise by the Engineer.

For canal embankment constructed with soil having fines
passing 200 sieve > 12%, the dry density, determined in
accordance with ASTM D-1556, of the compacted material in the
canal embankment shall not be less than 95 percent of the
laboratory maximum dry density determined according to ASTM
D-698. Where cohesionless material with fines passing through #
200 sieve are 12% or less (SW, SP or SP-SM groups of USCS) is
used, the relative density shall not be less than 70 percent, as
determined by ASTM D-4253 and ASTM D-4254.

The top 3-ft of the embankments for roads / bridge ramps
shall, however, be compacted to 95% of maximum dry density
obtained by Modified Proctor ASTM D1557 or 85% relative
density (Rd) based on ASTM D4253, and ASTM D4254
depending on soil type as explained above. Compaction
requirements beyond 3 ft shall be in accordance with 3.3 (4)-d)
“Foundation for Roads/Bridge Ramps”.

During compaction, the moisture content of the fill material
shall be maintained in accordance with Sub-Clause 3.4 (3)
hereof. The moisture content shall be uniform throughout each
layer. Subsequent layers shall not be placed and compacted
unless the previous layer has been properly compacted and
approved by the Engineer. The surface of the layer shall be
scarified prior to the application of the next layer unless it has
been prepared by a sheep-foot roller.

The Contractor shall rework the portions of the
embankments which do not meet these requirements in order to
achieve the specified compaction to the satisfaction of the
Engineer, by following the procedures specified herein.

During dry weather, whether fill is being placed or not, the
surface of the fill shall be sprayed with water to prevent cracking
of the surface. Should cracking of the fill occur, the Contractor
shall remove such cracked material and replace it with fresh
compacted material within the specified range of moisture
content.

The Contractor shall be responsible for protecting
temporary fill surfaces against erosion. At the end of each
working day, or if it starts to rain, the surface of the fill shall be
made smooth with a drainage slope to induce runoff from the
filed areas and leave non areas that can retain water. Where
necessary, drainage ditches, and the like shall be formed to
assist drainage and to prevent runoff from damaging placed
material. Runoff from heavy rain shall be controlled to prevent
gulley erosion of the placed fill. Any gulley erosion shall be
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repaired with material compacted in accordance with the
Specifications, and eroded surfaces shall be restored and graded
to ensure a proper bond with new fill placed on them.

Where canal lining is to be placed on embankment fill,
such embankment sections shall be overbuilt on the lining side as
necessary to ensure that after trimming, the compaction of
subgrade over which canal lining is to be placed conforms to the
compaction requirement of these Specifications. Prior to
commencing lining, the canal prism including bed and slopes
shall be trimmed to the required profile and proof rolled. No
payment shall be made for over built portion of the canal section
and the Contractor shall consider this fact while pricing.

(6) Backfill around or underneath Structures: All
backfill around or underneath structures shall be placed to the
lines and grades shown on the Drawings and/or established by
the Engineer. Select backfill material shall be obtained from
approved excavations. When sufficient Select Fill Material is not
available from structures excavation and/or from adjacent canal
excavation, additional material shall be obtained from approved
borrow areas. The Select Fill Material shall be in accordance with
Sub-Clause 3.3(4) of the Specifications. The distribution of
material shall be uniform and such that compacted backfill is free
of lenses, pockets, streaks and other imperfections.

Backfill shall be deposited starting from the lowest
elevation of the foundation and spread in uniform horizontal
layers. Homogeneous material in backfill shall be compacted by
suitable approved equipment to a compacted layer not exceeding
3 inches depth unless otherwise approved by the Engineer.
Cohesionless free drainage materials in backfill shall be
thoroughly wetted and compacted. Compacted backfill shall have
densities, as described in Clause 3.4 (5) “Construction
Requirements of Embankments for Canals and Roads”.

The Contractor shall programme his work for such
construction of embankments, or backfill in areas required for the
construction of bridges and other structures so that no fill shall be
placed until the concrete has reached its 28 days strength.
Equipment will not work directly next to the concrete structure
unless approved by the Engineer. In carrying embankments up to
and over culverts or pipe drains and where required in the
Contract, up to and over bridges, the Contractor shall
concurrently raise the embankments equally on both sides, so
that neither side shall have an elevation greater than 12 inches
different from the other side.

) Limits _of Back fill around Structures: When a
structure is constructed before the excavation of the adjacent
canal section is completed, the amount of material placed around
the structure above the original ground surface as backfill shall be
the minimum as determined by the Engineer to be necessary for
proper protection of the structure, and the remaining fill shall be
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placed as embankments.

Final Trimming and 3.5 Final trimming of the whole canal prism (bed and side
Preparation of Sub- slopes) shall be carried out by a purpose-built, wire-guided,
grade for Lining trimming machine in such a manner that the excavated surface is

neat and smooth and, after proof rolling, at the required profile
shown on the Drawings.

The Contractor shall programme the final trimming and
preparation of sub-grade for lining according to Section-11 “Canal
Lining”, such that the concrete lining shall be placed within as
short time gap as is feasible. After trimming the material shall be
kept moist till the time concrete is placed. Excessive application of
moisture resulting in free water running causing erosion of the
surface of the soil shall not be permitted. No construction traffic
shall be allowed on a surface which has been finally trimmed and
proof rolled.

Voids and hollows, as determined by the Engineer, shall
be refilled with selected material, moistened as required and
compacted in accordance with the requirements for compaction
of fill and no additional payment will be made to the Contactor to
fill such voids and hollows.

Measurement and 3.6 QD General
Payment
a) The unit rates for earthwork in the BOQ with quoted

premium shall be deemed to cover earthwork in all
types of soils (dry or submerged under water). Volume
of excavation for canals, structures and embankment
foundation shall be measured net as the product of
cross-sectional area and lengths within the limits
shown on the Drawings or as approved by the
Engineer. The limits of measurement shall be pay lines
as shown on the drawings unless otherwise
specifically approved by the Engineer.

b) No separate measurement and payment shall be
made for clearing and grubbing, removal and disposal
of unsound materials, foundation preparation,
scarifying, surveying and making records of ground
levels and topography within earthwork and structure
reservation limits; supporting excavations; making
good slips and falls; excess excavations for working
space beyond the permissible limits of workability or
any other reason; trimming and dressing surfaces of
excavations and embankments; additional material
placed on account of, or in anticipation of settlement;
compaction trials; control of moisture content;
preparation and restoration of borrow pits;
scarification; location and shaping of disposal heaps
and embankments, and delays due to testing of in-situ
materials. All costs on these accounts shall be deemed
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to be included in the rates quoted on the respective
BOQ / MRS2019.

c¢) No measurement or payment shall be made of
earthwork for the construction and removal of
temporary works required for completion of the
specified works. Measurement shall not be made for
earthwork for any structure or feature that is paid for
as a lump sum or Provisional Sum.

All additional excavations made beyond the lines and
grades shown on the Drawings owning to unsuitable
nature of soils, as a result of inspection by the
Engineer, shall be taken as Excavation of Canal or
Structure as the case may be. Backfill of such
additional excavation carried out with suitable material
approved by the Engineer shall be paid at the
applicable fill rate. Neither excess excavation nor
backfill of excess excavation shall be measured for
payment.

(2) Jungle Clearing, Grubbing and Stripping

No separate measurement and payment shall be made for
jungle clearing, grubbing and stripping. All costs for such
activities shall be deemed to have been included in the
unit rates of the other earthwork pay items.

3) Excavation for Canal

a) Except as specified herein, measurement for payment
of unclassified excavation for the canal and rainwater
drain, will be made in M? (cum) to the lines and grades
shown on the Drawings or as prescribed by the
Engineer. No payment shall be made for any
additional excavation or backfilling required to adjust
the sub-grade to correct levels during preparation of
the sub-grade as specified.

b) Payment for unclassified excavation for the canal will
be made as per unit rates in the Bill of Quantities with
approved premium for item “Excavation for Canal’.

¢) The BOQ rate for the item “Excavation for Canal and
rainwater drain” shall constitute full payment for
excavation, dressing and disposal up to 25 m.
Additional transportation for disposal of surplus /
unsuitable material if required as per site condition
shall be paid as per approved lead diagram in
accordance with the rate reflected in the BOQ /
MRS2019. The haulage distance will be the horizontal
distance (having no regard to lift or elevation) between
the points of excavation to the final point of disposal
and placing.
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4) Excavation for Structures

a) Measurement for payment for excavation unclassified
for structures and foundations will be made in M®(cum)
of the material excavated only outside of or below the
excavation “pay line” of the canal or canal prism and
will be made only for material excavated at the
direction of the Engineer. The division planes for
measurement and payment between excavation for
structures and excavation for canal will be such that all
excavation within the excavation “pay line” of the canal
prism, regardless of the existence of structures or
other required works, and regardless of whether the
excavation for structures or other required works
precedes or follows the excavation of the canal prism,
shall be paid for at the unit rate tendered in the Bill of
Quantities for the ltem “Excavation for Canal” and all
excavation for structure outside of or below the
excavation “pay line” of the canal prism shall be paid
for at the unit rate tendered in the Bill of Quantities for
the item “Excavation for Structures”.

b) Payment for unclassified excavation for structures will
be made at the unit price(s) quoted in Bill of Quantities
for the items “Excavation for Structures”.

¢) The unit price(s) quoted for excavation for structures
shall constitute full payment for excavation, placing the
excavated material in embankment, refiling any
excess excavation, and all works necessary to
maintain the excavations in good order during
construction in accordance with the Specifications set
forth and/or as directed by the Engineer.

(5) Carriage of Earthfill Material for the Construction of
Embankments for Canal, Protection Bunds and
Dowels, etc. and Carriage of Excess Excavated
Material for Disposal Including Loading, Unloading
and Rehandling

a) The carriage of earthfill material (fill/select fill) for
construction of compacted embankments for canal,
flood protection bunds, etc. obtained from stockpiles
shall be measured in M*® (cum) of compacted volume
according to lines and grades shown on Drawings at
the place of use. Carriage of excess excavated
material from stockpiles for disposal onto the
designated areas shall be measured in M* (cum) on
the basis of the excavated pay-lines as shown on the
drawings.

b) The payment for carriage of earth material obtained
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from stockpiles as measured above shall be made at
the rates reflected in the BOQ with approved premium
/ CSR and shall constitute full payment for carriage of
earth material from stockpiles from distance as per
approved lead diagram including loading, unloading,
placing material in embankments and onto places for
disposal of excess material, etc.

(6) Furnishing of Earthfill Material (Fill/Select Fill) for
the Construction of Embankments for Canal,
Protection Bunds and Dowels Obtained from
Borrow Areas

a) Measurement for payment for fill material obtained
from excavation in Borrow Areas placed in the
embankments according to the lines and grades
shown on the Drawings or established by the Engineer
and duly accepted will be made on the basis of the
compacted volume in M* (cum).

b) The earthfill material shall be obtained from borrow
areas only after the Engineer's approval of the
Contractor’s plan and methodology submitted as per
Clause 3.1(2) hereof. When borrow areas are
designated on private lands, the Contractor shall be
responsible for the ownership payment of borrowed
earth material. If so required to be paid, the rates and
prices stated in the priced Bill of Quantities shall be
deemed to cover all such ownership payments.

c¢) Payment for construction of embankments with
material obtained from excavation in borrow areas will
be made at unit rate quoted in the Bill of Quantities.

d) The amount tendered shall be full payment for
completion of the work including excavation from
suitable borrow areas; stripping and clearing borrow
areas, preparation of material by ripping, excavating,
moistening etc., loading and hauling the borrowed
material from any distance (with lead to be paid as per
approved lead diagram on the rates reflected in the
BOQ with approved premium / MRS2019) to the
location of its use and unloading, reinstatement of
borrow areas after excavation and all other operations
related to these items in accordance with the
Specifications set forth or as directed by the Engineer.

(7) Compaction of Earthfill Material (Fill/Select Fill) in
Embankments for Canal, Protection Bunds and
Dowels constructed with suitable material

a) Measurement for payment for compaction of earthfill
material placed in embankments with suitable material
obtained from excavations, stockpiles and/or borrow
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areas, shall be made in M® (cum) of the compacted
volume of earthfill as shown on the Drawings or as
otherwise instructed by the Engineer.

b) Payment for compaction of earthfill in embankments
as described in this Section will be made at the unit
rates quoted in the Bill of Quantities for compaction of
earthfill.

c) The amount tendered shall constitute full payment for
Compacting Earthfill Material, including, but not limited
to, moistening the soil, machinery for compaction,
labour and/or any other activity required to complete
the work under this item in all respects in accordance
with the Specifications set forth or as directed by the
Engineer.

(8) Compaction of Fill/Select Fill Material Underneath
the Structures or Backfill around Structures

a) Measurement for payment of compaction for fill/select
fill materials placed underneath the foundations or in
backfill around the structures shall be made in M?
(cum) of compacted volume of earthfill/select fill or
backfill as shown on the drawings or as otherwise
directed by the Engineer in accordance with the
specifications.

b) Payment for compaction of fill/select fill or backfill
around structures shall be made at the rates reflected
in the Bill of Quantities / CSR for Compaction of
Fill/Select Fill or Backfill around Structures.

¢) The amount tendered shall constitute full payment for
all labour, equipment etc. necessary to complete the
works conforming to all requirements of the
specifications.

9) --- Not Used ----

(10) SPT-Exploratory Holes  for  Un-investigated
Structures

A provisional sum is included to cover the expenditure of
Geotechnical Investigations to be carried out at the location of un-
investigated structures to establish the depth of weak soil zone
(i.e. soils of inadequate bearing capacity). The amount will be
spent as per clause 58 of General Conditions of Contract and/or
as directed by the Engineer.

Provisional sum covers but not limited to:
a) Mobilization and demobilization of equipment,
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tools, samplers etc. and experienced personnel
necessary required for successful completion of
field explorations.
b) Movement between structures and setting on
locations.
C) Drilling and sampling of deep boreholes upto depth

of 110 feet at proposed un-investigated structure
locations in accordance with ASTM D1452 or B.S.

5930.

d) Performing Standard Penetration Test (SPTs) at 3
ft intervals in accordance with ASTM D1586 or
B.S. 1377.

e) Recovering soil and water samples, labelling,

packing and transportation of samples to
laboratory approved by the Engineer.
f) Preparation of field logs, and factual report.

(11) Unclassified Excavation for Flood Nullahs

a) Measurement for payment of unclassified
excavation for flood channels upstream of
syphons/super passage shall be made in M* (cum)
to the lines and grades shown on the drawings or
directed by the Engineer. No
measurement/payment shall be made for any
additional excavation or back filling required to
adjust to correct levels.

b) Payment for unclassified excavation for the flood
Nullahs will be made at the unit rate quoted in the
Bill of Quantities and shall constitute full payment
for excavation materials in Nullah embankments, to
distance as reflected in the BOQ / MRS2019. In
case of further transportation necessary payment
shall be made as per lead diagram approved by
the Engineer.

(12) Initial Filling, testing and Emptying of Distributary System

Measurement and Payment for the work specified in
Clauses SP-24 and SP-25 hereof will be made in
accordance with the requirements of Clause 58
(Provisional Sums) of the Conditions of Contract.
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4 - CONCRETE, GENERAL

4.1 All concrete required to be used for all structures to be constructed
under these Specifications, and for all related purposes, and as may be
required by the Engineer, shall consist of the materials herein specified
and shall be proportioned, mixed, formed, placed, cured and finished in
accordance with the herein stated requirements. All concrete work shall
conform to all requirements of ACI 301-99. The stipulations and
requirements herein set forth shall apply except when such stipulations
and requirements are specifically modified by the Engineer for any
particular item of work.

4.2 All reinforcement shall conform to the stipulations and
requirements set forth in Section, "Reinforcement”.

4.3 All sand and aggregates used in concrete and mortar required
under these Specifications, shall be furnished by the Contractor in
accordance with the provisions of, and in complete conformity with the
stipulations and requirements for sand and aggregates specified in the
Section, "Sand and Coarse Aggregates".

4.3 (1) All cements used in concrete and mortar required under these
Specifications, shall be furnished by the Contractor in accordance with the
provisions of, and in complete conformity with the stipulations and
requirements for cements specified in the Section, "Cement".

4.4 Clean fresh potable water shall be used for washing aggregates,
mixing, and curing concrete, mortar and grout. Water shall be obtained
from a source approved by the Engineer. If required by the Engineer,
samples shall be taken from the proposed source of supply and submitted
to a laboratory approved by the Engineer for testing at the Contractor's
cost. The water shall be free from all injurious substances like oil, acid,
salt, alkali, organic matter or other deleterious substances as determined
by standard laboratory tests according to B.S.3148 "Tests for Water for
Making Concrete" or by AASHTO designation T26-79 (1986) “Quality of
Water to be used in Concrete”. The Engineer shall approve the source of
water on the basis of the results of such laboratory tests.

45 Concrete shall be composed of Ordinary Portland or slag cement
(by replacing 40% OPC or SRC with slag) as specified, sand, coarse
aggregate and water, as specified, all well mixed and brought to the
proper consistency Compaosition.

The maximum size of aggregate in concrete for any part of the
work shall be the largest of the specified sizes, the use of which is
practicable from the standpoint of satisfactory placing of the concrete.

The concrete mix will be designed by the Contractor who will
determine the required quality of the concrete for the structures covered
under these specifications and will be submitted to the Engineer for
approval. The class of concrete for various components of structures has
been shown on the Drawings which will be strictly followed.
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SPECIFICATIONS -
TECHNICAL PROVISIONS

Trial mixes and tests will be made by the Contractor for the purpose of
designing the mixes and for quality control. The Contractor shall
co-operate and assist the Engineer in obtaining samples and/or
conducting all tests. The proportions of all materials entering into concrete
shall be subject to approval by the Engineer. The proportions will be
changed whenever such change is nhecessary to maintain the standard of
quality required for the structures covered by these Specifications and to
meet the varying conditions encountered during construction. The
Contractor will be entitled to no compensation additional to that included in
the prices for the applicable items in the Bill of Quantities because of such
changes.

Concrete for various structures and parts thereof shall have
compressive strengths, for 6” diameter x 12” long cylinder, at least equal
to the minimum allowable strength shown in the following Table, except as
otherwise shown on the drawings or as directed by the Engineer.

Class Compressive Strength at 28 days
Psi N/mm?
A 5000 34.47
B 4000 27.58
C 3000 20.67
D 1500 10.34

Various classes of concrete to be used shall have slump as shown
in the Table below for different types of structure component.

Class Structural Component Slump
A Pre-stressed 2"-4”
B Precast 2"-4”
B Piles 57-7”
C Canal Lining (PCC 1:2:4) 1”-3”
B Cut offs 2"-4”
B General reinforced concrete for bridges & 17-3”

other structures
C Plain concrete 1"-3”
D Lean concrete 2"-4”

The nominal maximum aggregate size to be used in concrete in
various structures shall be as follows unless otherwise shown on the
drawings or as directed by the Engineer.

Nominal
General Use Maximum
Aggregate Size
Blinding Concrete Ya"
P.C Minimum dimension of structure <12" Y
&
R.C Minimum dimension of Structure > 12" 1-14"

In general, the mix design, will determine water cement ratio by
weight (exclusive of water absorbed by the aggregates), which will be
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Admixtures

SPECIFICATIONS -
TECHNICAL PROVISIONS

determined on the basis of producing concrete having suitable
workability, density, impermeability, durability and the required strength.
The amount of water used in the concrete shall be regulated as required,
with the approval of the Engineer to secure concrete of the proper
consistency and to adjust for any variation in the moisture content, or
grading of the aggregates as they enter the mixer. Addition of water to
compensate for stiffening of the concrete resulting from excessive over-
mixing or objectionable drying before placing will not be permitted.
Uniformity in concrete consistency from batch to batch will be required.
The slump of the concrete, after the concrete has been deposited but
before it has been consolidated, shall not exceed 3 inches (76.2 mm).
The Engineer reserves the right to require a lesser slump whenever such
lesser slump is practicable and will produce concrete of better quality or
of greater economy. Check slumps shall be taken at the batch plant and
at other locations as directed by the Engineer. The slump shall be
determined in accordance with ASTM Designation: C143, except that
fraction of material larger than 1 %2 inch (38.1 mm) shall be removed by
wet screening. For all concrete types the maximum water-cement ratio
shall be 0.45.

The compressive strength of the concrete placed during the
course of work will be determined by the Engineer on the basis of tests of
6 inch by 12 inch (152.4 mm by 304.8 mm) cylinders, made and tested in
accordance with ASTM Designations C31 and C39. All concrete samples
from which cylinders are to be cast, the pieces of coarse aggregate larger
than 1 % inch (38.1 mm) shall be removed by screening or hand picking.
The Engineer may allow use of 6 inches x 6 inches cube in place of 6"x12"
cylinder. The conversion factor for cylinder strength shall be on the basis
that 80% of cube strength is cylinder strength. The Contractor shall
provide such facilities as may be necessary for procuring and handling
representative test samples. The frequency of tests will be determined by
the Engineer on the basis of the placement rate and the structure, but no
more often than necessary to assure himself that the concrete being
placed conforms to the Specifications and design requirements.

4.6 If the use of retarding or workability agents is approved by the
Engineer then this use shall be subject to the following conditions:

a) no reduction of mean strength compared with additive free
concrete of the same class;

b) no reduction of cement content prescribed,;

c) no corrosive effect on reinforcement steel;

d) dosage of admixture strictly in accordance with the

manufacturer's instructions in respect of the specific
conditions. Dosage of admixture to be as specified by
manufacture of such admixtures.

The Contractor may use a retarder to facilitate the preparation of

construction joints, subject to the approval of the Engineer to the
composition of the retarder and its method of application.
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4.7 All concrete shall be produced at a batching plant and shall follow
the "Recommended Practice for Measuring, Mixing, Transporting and
Placing Concrete", ACI 304-00. The Contractor shall provide such means
and equipment as are required to accurately determine and control the
amount of each separate ingredient entering the concrete. Such means
and the equipment and its operation shall at all times be subject to
approval by the Engineer. The amounts of cement, sand, and each size of
aggregates entering each batch of concrete shall be determined by weight
except as otherwise specified and/or authorized by the Engineer.

4.8 The concrete ingredients shall be mixed in a batch mixer for not
less than 1% minutes after all ingredients, except for the full amount of
water, are in the mixer. The mixing time will be increased where the batch
mixer exceeds a capacity of 2 cubic yards (1.53 cubic meters.) The
Engineer reserves the right to increase the mixing time when the charging
and mixing operations fail to produce a concrete batch throughout which
the ingredients are evenly distributed and the consistency is uniform. The
concrete shall be uniform in composition and consistency from batch to
batch except when changes in composition or consistency are required.
Water shall be added prior to, during, and following the mixer-charger
operations. Excessive over-mixing requiring the addition of water to
preserve the required concrete consistency will not be permitted.

Truck mixers will be permitted only when the mixers and their
operations are such that the concrete throughout the mixed batch and
from batch to batch is uniform with respect to consistency and grading.
Any concrete retained in truck mixers so long as to require additional
water to permit satisfactory placing shall be wasted at the expense of the
Contractor. Any mixer that at any time produces unsatisfactory results
shall be repaired promptly and effectively or shall be replaced.

49 The temperature of concrete when it is being placed shall be not
more than 90 degrees Fahrenheit and not less than 40 degrees
Fahrenheit. When the temperature of the concrete as placed may be
between 80 degrees Fahrenheit and 90 degrees Fahrenheit, the concrete
shall be mixed at the job site and discharged into the work immediately
after mixing. If concrete is placed when the weather is such that the
temperature of the concrete would exceed 90 degrees Fahrenheit, as
determined by the Engineer, the Contractor shall employ effective means,
such as pre-cooling of aggregates and mixing water and placing at night,
as necessary, to maintain the temperature of the concrete below 90
degrees Fahrenheit while it is being placed. Such arrangements could
include:

i. Providing shades and spraying water on gravel stockpiles.

ii. Shading working area including batching and mixing plants,
cement silos.

iii. Facilities for insulation.

iv. Painting water tanks and pipelines with reflective paint.

v. Refrigerating the mixing water.

vi. Spraying on formwork and reinforcement with a fog spray of
clean water at a temperature not exceeding 77 degree
Fahrenheit.

vii. Protection of the concrete during transportation and placing

TS/4-4



Forms Design

Forms Construction

SPECIFICATIONS -
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against solar radiation.
viii. Employing ice or liquid nitrogen for cooling the mixing water.

For the concrete lining of the canal, concrete placement shall not
be permitted between 0800 hours and 1700 hours during the months of
May, June, July and August.

For other concrete works if, in the opinion of the Engineer, the
maximum temperature attained by the concrete during hydration could
nevertheless damage the finished work, the Engineer may order the
following:

i. Avoiding the placement of concrete during the hottest part of
the day.
ii. Placement only at night.

410 Forms shall conform to the various shapes, lines, grades and
dimensions of the concrete as shown on the Drawings or as established
by the Engineer. Forms shall be mortar tight and sufficiently rigid to
prevent objectionable deformation during pouring of concrete. The
material to be used and the design of the forms shall be subject to
approval by the Engineer before erection of forms is started; however,
such approval will not relieve the Contractor of responsibility for the
adequacy of the forms nor from the necessity for remedying any defects
which may develop or become apparent from their use. The Engineer may
at any time condemn any sections of forms found deficient in any respect
and the Contractor shall promptly remove the condemned forms from the
work and replace them at his own expense. Drawings showing the general
design and dimensions of forms for structures need not be submitted to
the Engineer for approval unless the Engineer requests such submittal.

411 Formsto confine the concrete and shape to the required lines shall
be used wherever necessary. Forms shall be of metal, of metal-lined
timber, plywood lining, tempered pressed wood lining, or of smooth planed
boards, in good condition as required to produce the surface finish
specified herein.

A smooth finished surface of the concrete will be required
wherever it is a part of a waterway. The forms for such surfaces may be
made of either wood or metal and shall be true in every respect to the
required shape and size, and shall be of sufficient strength and rigidity to
maintain their position and shape under the loads and operations incident
to placing and vibrating the concrete. All wood forms on waterway surface
shall be planed and sanded to eliminate form marks insofar as it is
practicable. Suitable and effective means shall be provided in the
construction of all forms for holding adjacent edges and ends of panels
and sections tightly together and in accurate alignment so as to prevent
the formation of ridges, fins, offsets or similar surface in the finished
concrete.

All forms when erected shall be tight. Adequate and suitable
means for removing the forms without injury to the surface of the finished
concrete shall be provided. Before concrete is placed, the surface of the
forms shall be oiled with approved commercial form oil that will effectively
prevent sticking of the concrete to the forms and will not stain the
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concrete. All bond breaking materials or processes shall be used only
after approval by the Engineer.

All forms shall be properly secured in position so as to prevent
floating, or other movement, during the placing of concrete. They may be
supported during placement of concrete on concrete piers, metal
pedestals or by other approved means. Form supports shall be carried to
firm foundation so that no settlement of the forms will be possible during
construction.

Formwork for successive lifts shall be properly secured and sealed
against the face of previous lifts so as to prevent the following:

1. Bulging of concrete at the interface of the two lifts
2. Leakage of fines from the freshly placed layer from between
the formwork and the previous lift.

Formwork ties, if placed such that they lie within the body of the
concrete, should be treated, subsequent to concreting such that:

1. They do not allow seepage through the path of the ties; and
2. The metal ties do not come in contact with the atmosphere and
external water which would corrode the tie.

4.12 Concrete placing shall follow the recommended Practice of ACI
304-00. No concrete shall be placed until all formwork, reinforcement,
installation of parts to be embedded, bracing of forms and preparation of
surfaces involved in the placing have been approved by the Engineer.
Approval of the method of placement proposed will not relieve the
Contractor of his responsibility for its adequacy and the Contractor shall
remain solely responsible for the satisfactory construction of all work
under the Contract. No concrete shall be placed in water, except with the
written permission of the Engineer, and the method of depositing the
concrete shall be subject to his approval. Concrete shall not be placed in
running water and shall not be subjected to the action of running water
until after the concrete has sufficiently hardened. All surfaces of forms and
embedded materials that have become encrusted with dried mortar or
grout from concrete previously placed shall be cleaned of all such mortar
or grout before the surrounding or adjacent concrete is placed.

Immediately before placing concrete, all surfaces upon or against
which the concrete is to be placed shall be free from standing water, mud,
debris or loose material. The surfaces of absorptive materials against or
upon which concrete is to be placed shall be moistened thoroughly so that
moisture will not be drawn from the freshly placed concrete. For concrete
placed on ground the water table should be maintained at least 3 ft. below
the lowest concrete level until the concrete has hardened.

Where fresh concrete is to be placed on excavated earth as shown
on drawings, the Contractor shall place a 3 inches (76.2 mm) thick layer of
blinding concrete before placing fresh concrete. The blinding concrete
shall be spread uniformly over the foundation to be protected and allowed
to set for 24 hours prior to the placement of the fresh concrete as per
provisions of these specifications.
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Concrete surfaces upon or against which concrete is to be placed,
and to which new concrete is to adhere, that have become so rigid that the
new concrete cannot be incorporated integrally with it, are defined herein
as "construction joints". The surfaces of construction joints shall be clean
and damp when covered with fresh concrete or mortar. Cleaning shall
consist of removal of all laitance, loose or defective concrete, coatings or
foreign material. The surface of construction joint shall be cleaned by wet
sandblasting or other approved methods and then washed thoroughly with
high pressure air-water jets immediately prior to placement of fresh
concrete. The sandblasting and washing shall be performed at the last
opportunity prior to placement of concrete. All pools of water shall be
removed from the surfaces of construction joints before the new concrete
is placed.

The surfaces of all contraction joints or expansion joints as shown
on the Drawings shall be thoroughly cleaned of accretions of concrete or
other foreign material by scraping, chipping or by other means satisfactory
to the Engineer.

4.13 The method and equipment used for transporting concrete shall be
such that concrete having the required composition and consistency will
be delivered to the work, without objectionable segregation or loss of
slump. Concrete shall be placed and compacted well within the initial
setting time.

Concrete shall be placed only in the presence of the Engineer or
his authorized representative. After the surfaces have been prepared
satisfactorily, surfaces of construction joints upon which new concrete isto
be placed shall be covered with a layer of mortar approximately 3/8-inch
(9.53 mm) thick. The mortar shall have the same proportions of cement
and sand as the regular concrete mixture, unless otherwise directed. The
water-cement ratio of the mortar shall not exceed that of the concrete to
be placed upon it, and the consistency of the mortar shall be suitable for
placing and working in the manner hereinafter specified. The mortar shall
be spread uniformly and shall be worked thoroughly into all irregularities of
the surface. Concrete shall be placed immediately upon the fresh mortar.
In placing concrete against formed construction joints, special precautions
shall be taken to ensure that the new concrete is to be brought into
intimate contact with the surface of the joint, by careful puddling and
spading with the aid of suitable tools.

Re-tempering of concrete will not be permitted. Any concrete
which has become so stiff that proper placing cannot be assured shall be
wasted and no payment will be made to the Contractor for such wasted
concrete. The placement of concrete shall be carried on at such a rate and
in such a manner that formation of cold joints is prevented. Concrete shall
be deposited in all cases as nearly as practicable directly in its final
position and shall not flow in a manner to permit or cause segregation.
Excessive separation of coarse aggregate in concrete, caused by allowing
the concrete to fall freely from too great a height, or at too great an angle
from the vertical, or to strike the forms or reinforcement will not be
permitted, and where such separation would otherwise occur, the
Contractor shall provide suitable drop chutes and baffles to confine and
control the quality of falling concrete.
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Except as intercepted by joints, all formed concrete shall be placed
in continuous approximately horizontal layers, the depths of which
generally shall not exceed 20 inches (508 mm). The Engineer reserves
the right to require lesser depths of layers where concrete in 20 inches
(508 mm) layers cannot be placed in accordance with the requirements of
these Specifications. All intersections of construction joints with concrete
surfaces shall be made straight and level or plumb.

In placing concrete in large thick lifts, the exposed area of fresh
concrete shall be kept at the practical minimum, by first building up the
concrete to the full width of the structure and to full height of the lift over a
restricted area at one end of the structure and then continuing in similar
progressive stages to the full area of the structure. The slope formed by
the unconfined upstream edges of the successive layers of concrete shalll
be kept as steep as practicable in order to keep its area to a minimum.
Concrete shall be placed directly at its final location. Use of vibrators to
move concrete to its final position shall not be permitted. Concrete along
these edges shall not be vibrated until adjacent concrete in the layer is
placed, except that it shall be vibrated immediately when conditions are
such that the concrete will harden to the extent that later vibration will not
fully consolidate and integrate it with more recently placed adjacent
concrete. Clusters of large aggregates shall be scattered before new
concrete is placed over them. Each deposit of concrete shall be vibrated
completely before another deposit of concrete is placed over it.

Concrete shall not be placed during rains sufficiently heavy or
prolonged to wash mortar from coarse aggregate on the slopes of the
placement. During such rains mortar should not be spread on construction
joints and diluted mortar already spread shall be removed and replaced
before continuing with the work. Once placement of concrete has
commenced in a structure, placement shall not be interrupted. Sufficient
arrangements should be made to cover the green concrete in case heavy
rain commences during concreting. This may be achieved by using
polyethylene sheets or tarpaulin in sheets over the area being concreted
such that rain water does not reach the green concrete. Placing of
covering sheets directly on the concrete shall not be permitted.

Concrete buckets where used shall be capable of promptly
discharging the low-slump, concrete mixes specified and the dumping
mechanism shall be designed to permit the discharge of as little as
0.5 cubic yard (0.38 cubic meter) portion of the load in one place. Buckets
shall be suitable for attachment of and use of drop chutes where required
in confined locations.

Construction joints shall be approximately horizontal unless
otherwise shown on the Drawings or directed by the Engineer.
Arrangements should be made to avoid feather edges less than 60°
whether they are in the current lift or in a subsequent lift, by chamfering
that part of the lift to an angle of at least 90° and width at least 6”.

If concrete is placed monolithically around openings having vertical
dimensions greater than 2 feet, or if concrete in decks, floor slabs, beams,
girders, or other similar parts of structures is placed monolithically with
supporting concrete, the following instructions shall be strictly observed:

TS/4-8



Removal of Forms

Curing

SPECIFICATIONS -
TECHNICAL PROVISIONS

a) Placing of concrete shall be delayed from one to three
hours at the top of openings and at the bottoms of levels
under decks, floor slabs, beams, girders, or other similar
parts of structure members when bevels are specified; and
in bottom of such structure members when bevels are not
specified but in no case shall the placing be delayed so
long that the vibrating unit will not readily penetrate by its
own weight the concrete placed before the delay. When
consolidating the concrete placed after the delay, the
vibrating unit shall penetrate and re-vibrate the concrete
placed before the delay.

b) The last 2 feet (0.61 meters) or more of concrete placed
immediately before the delay shall be placed with as low a
slump as practicable and special care shall be exercised
to effect thorough consolidation of the concrete.

c) The surfaces of concrete where delays are made shall be
clean and free from loose and foreign material when
concrete placing is started after the delay.

d) Concrete placed over openings and in decks, floors,
beams, girders and other similar parts of structures shall
be placed with as low a slump as practicable and special
care shall be exercised to effect thorough consolidation of
the concrete.

Each layer of concrete shall be consolidated to the maximum
practicable density, so that it is free from pockets of aggregates, and
closes snugly against all surfaces of forms and embedded materials. In
consolidating each layer of concrete the vibrating head of the vibrator shall
be allowed to penetrate and re-vibrate the concrete in the upper portion of
the under-lying layer. All concrete shall be consolidated with electric or
pneumatic, power-driven immersion-type vibrators, operating at speeds of
at least 7,000 revolutions per minute when immersed in the concrete.
Additional layers of concrete shall not be placed until the layers previously
placed have been worked thoroughly as specified.

4.14 The Contractor shall be responsible for ensuring that sufficient
time has elapsed for the concrete to attain sufficient strength before
removal of forms. The time and method of removal and moving of forms
shall be as directed by the Engineer, and this work shall be done with care
S0 as to avoid injury to the concrete. No loading on green concrete will be
permitted. Use of crow bars for removing formwork by wedging against the
newly hardened concrete shall not be permitted. As soon as the forms are
removed, the surface of the concrete shall be carefully examined, and any
defective concrete or irregularities in the surface shall be immediately
repaired to the satisfaction of the Engineer.

In general, the minimum elapsed time before removal of forms
shall be one days for unloaded walls and other side forms, seven days for
supporting walls and conduits and 14 days for slab and bridge decks.

4.15 All concrete shall be cured in accordance with ACI 308-01. The
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Contractor shall have all equipment and materials needed for adequate
curing and protection of the concrete on hand and ready to use before
actual concrete placement begins. All concrete shall be cured either by
water curing or by use of wax-base or water emulsified, resin-base curing
compound expect as specified otherwise. The curing compound shall be
white-pigmented. The contractor shall furnish copies of manufacture’s
specifications and copies of all purchase order for curing compound far
enough in advance of planned use so as to allow a testing period of at
least 45 days; for approval by the Engineer. Concrete cured with water
shall be kept wet for at least 7 consecutive days (14 days in case of
reinforced concrete) immediately (after the initial set) following placement
or until covered with fresh concrete, by covering with water-saturated
material, or by a system of perforated pipes, mechanical sprinklers, or
porous hose, or by any other approved method which will keep all
surfaces to be cured continuously (not periodically) wet. Water used for
curing shall meet the requirements of these Specifications for water used
for mixing concrete.

4.16 The Contractor shall protect all concrete against injury until final
acceptance by the Engineer. Exposed surfaces of all concrete shall be
protected from the direct rays of the sun for at least the first three days
after placing. Such protection shall be made effective as soon as
practicable after the placing of unformed concrete or after the removal of
forms from formed concrete.

4.17 Finishing of concrete surfaces shall be performed only by skilled
workmen and in the presence of the Engineer or his authorized
representative. Concrete surfaces will be tested by the Engineer where
necessary to determine whether surface irregularities are within limits
hereinafter specified. Surface irregularities are classified as "abrupt" or
"gradual”. Offsets caused by displaced or misplaced form sheating, or
lining, or form sections, or by loose knots in forms, or otherwise defective
form lumber, will be considered as abrupt irregularities, and will be tested
by direct measurement. All other irregularities 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 will be 5 feet (1.52 meters) for testing of formed surfaces and
10 feet for testing of unformed surfaces. Before acceptance of the work,
the Contractor shall clean all exposed surfaces, unless otherwise
specified, of unsightly encrustation and stains.

Unless otherwise specified, the classes of finish for formed
surfaces shall be as follows:

a) Formed surfaces upon or against which backfill or
concrete is to be placed will require no treatment after
form removal except for the removal and repair of
defective concrete and for the specified curing. Correction
of surface irregularities will be required for depressions
only, and only for those which, when measured as
described in sub-clause (1) shall not exceed %z inch (6.35
mm) for abrupt irregularities and %z inch (12.70 mm) for
gradual irregularities.

b) Submerged and below ground formed surfaces which are
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not exposed to the action of flowing water and are not
prominently exposed to public view will need no sack
rubbing and no grinding other than that needed for repair
of surface imperfections. Surface irregularities, measured
as described in sub-clause (1) shall not exceed % inch
(6.35 mm) for abrupt irregularities and %2 inch (12.70 mm)
for gradual irregularities.

Formed surfaces of structures above ground which are
prominently exposed to public view shall have skillfully and
accurately constructed forms of fir plywood lining,
tempered pressed wood lining or smooth planed boards
with tongue and groove or shiplap joints. Steel lining will
not be permitted. There shall be no visible offsets, bulges
or misalignment of concrete. Surface irregularities,
measured as described in sub-clause (1) shall not exceed
1/8 inch (3.18 mm) for abrupt irregularities and ¥ inch
(6.35 mm) for gradual irregularities.

The surfaces of all waterway passages and all other
formed surfaces subject to the action of flowing water,
shall have forms constructed of metal, metal-lined timber,
fir plywood lining, tempered pressed wood lining or smooth
planed boards. The forms must be strong and held rigidly
and accurately to the correct alignment. Surface
irregularities, measured as described in sub-clause (1)
shall not exceed zero for abrupt irregularities and 1/4 inch
(6.35 mm) for gradual irregularities.

Interior unformed surfaces shall be sloped for drainage where
shown on the Drawings or as directed by the Engineer. Surfaces which
will be exposed to the weather and which would normally be level, shall be
sloped for drainage. Unless the use of other slopes on level surfaces is
indicated on the Drawings or directed by the Engineer, narrow surfaces,
such as tops of walls and curbs, shall be sloped approximately % inch
(6.35 mm) per foot of width; broader surfaces, such as platforms and
decks, shall be sloped approximately 1/8-inch (3.18 mm) per foot. Unless
otherwise specified, classes of finish for unformed surfaces shall be as

follows:

a)

b)

Unformed surfaces that will be covered by backfill or by
concrete shall be finished by sufficient levelling and
screening to produce an even uniform surface. Surface
irregularities, measured as described in sub-clause (1)
shall not exceed 3/8-inch (9.53 mm) for gradual
irregularities.

A hard steel trowel finish shall be applied to unformed
surfaces that will be exposed to view or that will be
subjected to the action of flowing water. Floating and
Trowelling may be performed by use of hand or
power-driven equipment. Floating and trowelling shall be
started as soon as the screened surface has stiffened
sufficiently, and shall be the minimum necessary to
produce a surface that is free from screed marks and is
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uniform in texture. Surface irregularities, measured as
described in sub- clause (1) shall not exceed Y4 inch (6.35
mm) for gradual irregularities and no trowel marks or
abrupt irregularities will be permitted. Joints and edges
shall be tooled.

4.18 In general, the permissible construction tolerances for reinforced
concrete and lining and conduits shall conform to the requirements of the
following table as applicable. The specific tolerances for each structure
and part thereof shall be as determined by the Engineer. Notations on the
Drawings of specific maximum or minimum tolerance in connection with
any dimension shall be considered as supplemental to the tolerances
specified herein and shall control. The Contractor shall be responsible for
setting and maintaining concrete forms sufficiently within the tolerance
limits so as to ensure that the completed work will be within the tolerances
specified herein. Concrete work that exceeds the tolerance limits specified
herein shall be remedied or removed as directed by the Engineer and
repaired or replaced at the expense of the Contractor.

1.  Variation from the plumb:
a. In the lines and surfaces of piers,
abutment walls and in arises

In 10 feet 1/4 inch

In 20 feet maximum 3/8inch
In 40 feet or more 3/4 inch
In 20 feet maximum 1/4 inch
In 40 feet or more 1/2 inch

b.  For control-joint grooves, and other
conspicuous lines

2. Variation from the level or from the
grades indicated on the Drawings:

In floor, ceiling, beam soffits, and in
arises

In 10 feet 1/4 inch
In 20 feet maximum 3/8 inch
In 40 feet or more 3/4 inch

3. Variation of the linear building lines from In 20 feet maximum =+1/2
established position in plan and related inch
position of piers, abutment walls and In 40 feet or more + % inch
partitions.
4. Variation in the sizes and locations of *+ 1/4inch
sleeves, floor openings, and wall
openings
5. Variationin cross-sectional dimensionsof Minus 1/4inch
piers and beams and in the thickness of Plus  1/2inch
slabs and walls.
6. Footings:
a. Variation of dimensions in plan Minus 1/2inch
Plus  2inch
b.  Misplacement or eccentricity 2 percent of the footing width
in  the direction of
misplacement but not more
than £2 inches
c.  Reduction in thickness Minus ....... 5 percent of
specified thickness
7. Variation in steps:
a. Inaflight of stairs Rise *1/8inch
Tread =+ 1/4inch
b.  Inconsecutive steps Rise % 1/16inch
Tread +1/8inch
4.19 |f, after stripping of forms, any concrete is found to be not formed
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as shown on the Drawings, or is out of alignment or level, or shows a
defective surface, it shall be considered as not conforming with the intent
of these Specifications and shall be removed and replaced by the
Contractor at his expense unless the Engineer grants permission to patch
the defective area, in which case patching shall be performed as
described in the following sub-clauses.

Defects that require replacement or repair are those that consist of
honeycomb, damage due to stripping of forms, loose pieces of concrete,
bolt-holes, tie-rod holes, ridges at form joints and bulges due to movement
of the forms. Ridges and bulges shall be removed by chipping or tooling
followed by rubbing with a grinding stone. Honeycomb and other defective
concrete shall be chipped out, the chipped openings being sharp- edged
and shaped so that the filling will be keyed in place. All holes shall be
thoroughly moistened for 24 hours before the filling is placed. The surface
of the filling shall be finished flush with the surrounding wall, and shall
have the same texture and color. All patches shall be cured.

When, in the opinion of the Engineer, the extent of the
imperfections in structures exposed to view are such that patching alone
would not produce a wall of satisfactory appearance, the Contractor will be
required to give such walls, as well as adjacent walls, a sack rubbed
mortar finish in accordance with the Engineer's instructions.

Imperfections, and holes equal to, or greater than the least surface
dimensions, narrow slots, cuts for repair of cracks, and bolt and tie-rod
fastener recesses, shall be filled with dry pack mortar composed of one
part of Ordinary Portland to two parts of regular concrete sand (volume
measurement) together with a non-shrink patching compound, approved
by the Engineer, in the amount specified by the manufacturer, and just
enough water so that, after the ingredients are thoroughly mixed, the
mortar will stick together on being moulded into a ball by slight pressure of
the hands and will not extrude free water. Chipped-out honeycomb areas
and other imperfections permitted by the Engineer to be repaired shall be
filled with dry pack mortar as described above, bonded with epoxy.
Immediately prior to placing the mortar, the surface of the areato be filled
shall be coated with an epoxy bonding compound as approved by the
Engineer. Mixing and application of the epoxy bonding compound shall be
in strict accordance with the manufacturer's recommendations. Mortar
repairs shall be placed in thin layers and thoroughly compacted by
suitable tools. Care shall be taken in filling rod, bolt and pipe holes so that
the entire depth of the holes is completely filled with compacted mortar.

Concrete filling shall be used for holes extending entirely through
concrete sections; for holes in which no reinforcement is encountered and
which are greater than 1.0 square foot (929.03 square cm) in area and
deeper than 4 inches (101.6 mm); and for holes in reinforced concrete
which are greater in area than 0.5 square foot (464.52 sq. cm.) and which
extend beyond reinforcement.

4.20 Where ordered by the Engineer or shown on the Drawings,
bituminous coatings shall be applied to concrete structures in order to
protect the concrete against attack from naturally occurring soluble
sulphates.

Before applying any coating, the surface of the concrete shall be
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cleaned of all dirt, dust and loose material and, where necessary, any
surface shall be made good so that it is smooth and free from air or water
holes. No bituminous coating shall be applied until the Engineer has
approved the preparatory work.

The protection shall be applied using Bituproof bituminous
coatings as manufactured by Shell Composites Ltd. Galvin Road, Slough,
Bucks., UK, or another equivalent similar approved coatings. The grades
of coating and the method of application shall be as follows:

a) First Coat (Primer)

An application of bituproof Type 3, diluted with an equal
volume of water, shall be well scrubbed into the concrete and
allowed to dry.

b) Second Coat

A heavy brush coat of Bituproof Type 5 containing a cement
slurry, consisting of 1 volume of ordinary portland cement, 1
volume of water and 10 volumes of Type 5, shall be laid on in
one direction and allowed to dry. To introduce the cement
slurry to the Bituproof, the cement shall be mixed thoroughly
with the water, the whole being added to the Bituproof, stirring
thoroughly to ensure uniform dispersion. The Bituproof/cement
slurry mix shall be used within one hour of preparation.

¢) Third Coat

A heavy brush coat of Bituproof Type 5/Cement slurry mix
prepared as for the previous coat shall be laid on at right
angles to the previous coat and allowed to dry.

The application rate for the above primer and subsequent coats
shall in total provide not less than 0.20 Ib of Bituproof per square foot.
Additional coats where required by the Engineer to make good damage to
the protective coating or as otherwise ordered shall be applied in the same
manner as the third coat described herein.

Each coat shall be thoroughly dry before applying a subsequent
coat and shall be considered as dry when no staining occurs on a wet
finger which is rubbed vigorously over the coating. Each subsequent coat
shall be applied within 72 hours of the previous coat being applied. The
coating shall not be immersed in water for at least ten days after it is dry.

The coating shall only be applied to the surfaces when shaded
from direct sunlight and the coated surfaces shall continue to be so
shielded until the final coat is thoroughly dry.

In order to provide protection to the underside of structures, the
bituminous coatings shall be applied to the blinding layer before the
placing of the structural concrete. The blinding layer shall first be given a
wood float finish. The blinding and protection shall extend beyond the
outer edge of the structural concrete by at least 4 inches so that
subsequent coatings applied to the structural concrete can overlap the
blinding layer and provide unbroken protection. The structural concrete

TS/4-14



Construction Joints

Contraction &
Expansion Joints

Testing of Concrete

SPECIFICATIONS -
TECHNICAL PROVISIONS

shall not be placed on the blinding layer until the protection is thoroughly
dry, and not in any case until 60 hours have elapsed following the
completion of the protection.

4.21 Joints shall be provided at locations indicated on the drawings and
according to details shown or otherwise approved by the Engineer. The
method and materials used in the construction of such joints shall be
subject to approval of the Engineer. The joints shall be constructed in
accordance with the provisions of these Specifications.

Construction joints are joints which are purposely placed in
concrete to facilitate construction; to reduce initial shrinkage stresses and
cracks; to allow time for the installation of embedded metalwork; or to
allow for the subsequent placing of other concrete. Bond is required at
construction joints regardless of whether or not reinforcement is
continuous across the joint.

The location of all construction joints in concrete work shall be
subject to approval of the Engineer, and the joints shall be constructed in
accordance with the Specifications and Drawings. No separate payments
shall be made for construction joints.

4.22 Contraction and expansion joints of the types shown on the
Drawings shall be constructed where shown on the Drawings. Expansion
joints shall also be provided at all road bridges at the junction of abutment
walls and piers with canal concrete lining and shall conform to the
specifications given in section — “Miscellaneous”.

Contraction joints shall be constructed at location shown on the
Drawings. The joints shall be made by forming the concrete on one side
of the joint and allowing it to set before concrete is placed on the other
side of the joint. The surface of the concrete first placed at the
contraction joint shall be coated with curing compound and two coats of
bitumen before the concrete is placed on the other side of the joint.
Special care shall be taken to ensure proper compaction of concrete
near the joint faces.

Where shown on the drawings, a groove will be formed on one side of
the joint and filled with elastomeric sealant in accordance with section
11.6(7).

4.23  Strength tests of the concrete placed during the course of the work
will be made by the Engineer in an approved laboratory at the Contractor's
expense. The Contractor shall assist the Engineer in obtaining, for control
purposes, such number of cylinders as the Engineer may direct, but in
general, three sets of three cylinders taken from each 6750 cubic feet of
concrete or fraction thereof, or from each day’s pour, whichever is less, of
each class of concrete placed, shall govern. Test specimens will be made
and cured by the Contractor in accordance with the applicable
requirements of ASTM Designation C31-87, "Standard Method of Making
and Curing Concrete Compressive and Flexural Test Specimen in the
Field".

Cylinders will be tested by the Contractor in accordance with the

applicable requirements of ASTM Designation C39-86, "Standard Method
of Test for Compressive Strength of Cylindrical Concrete Specimens”. The
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test result will be based on the average of the strength of the test
specimens except that if one specimen in a set of three shows manifest
evidence of improper sampling, moulding, or testing, the test result will be
based on the average of the remaining two specimens. If two specimens
out of a set of three show such defects, the results of the set will be
discarded and average strength shall be determined from test results of
other sets. The standard age of test will be 28-days, but 7-days tests may
be used at the discretion of the Engineer, based on the relation between
the 7-days and 28-days strengths of the concrete as established by tests
for the materials and proportions used. If the average on the strength tests
of the specimens cured under laboratory controls, for any portion of the
work, falls below the minimum allowable compressive or flexural strength
at 28-days required for the class of concrete used in that portion, the
Engineer may change the proportions of the constituents of the concrete,
as necessary to secure the required strength for the remaining portions of
the work. If the average strength of the specimens cured under actual field
conditions as specified hereinbefore, falls below the minimum allowable
strength, the Contractor will make such changes in the conditions for
temperature and moisture under which the concrete work is being placed
and cured as may be necessary to secure the required strength. The
Contractor will also be required to bear any additional expense due to
sub-strength concrete.

Where the results of the strength tests of the control specimens
indicate that the concrete as placed does not meet Specification
requirements or where there is other evidence that the quality of the
concrete is below Specification requirements, core-boring tests will be
made by the Contractor in accordance with the applicable requirements of
ASTM Designation C42-77, "Standard Method of obtaining and Testing
Drilled Cores and Sawed Beams of concrete”. If the concrete in the
structure will be more than superficially wet under service conditions, the
cores shall be immersed in water for at least 48 hours and tested wet. In
the event that the core-boring test indicates that the concrete placed does
not conform to the Drawings and Specifications, measures as prescribed
by the Engineer shall be taken to correct the deficiency. However, the
Engineer shall have the authority to prescribe such corrective measures
(and the Contractor shall take such measures) if in the Engineer's opinion
the results of the test specimens, without coring, warrant such action. If a
strength deficiency is found and is due to the Contractor's fault or
negligence, the entire cost of replacing faulty concrete shall be borne by
the Contractor.

424 (1) Concrete using Ordinary Portland Cement

a) Measurement will be made for the volume of concrete
acceptably placed in the Permanent Works within the lines
and grades as shown on the Drawings, and not as batched, or
as otherwise directed or approved by the Engineer. Where
concrete is placed upon earth or blinding concrete layer,
measurement will be made to the foundation lines and grades
shown on the Drawings or as otherwise directed and approved
by the Engineer. No deductions will be made for rounded or
bevelled edges or for space occupied by reinforcing steel. No
deduction will be made for voids, piping, electrical conduits or
any other embedded items which are each less than 100
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square inches (645.16 square cm) in cross-section. No
measurement will be made for concrete that is wasted for any
reason or that is rejected.

All concrete required for work under these specifications shall
be included in the unit rates tendered in the Bill of Quantities
for the appropriate items in which such concrete is
incorporated. The unit rates tendered for such work shall be
deemed to cover all costs of concrete, other than reinforcing
steel which is measured separately, including, but not limited
to furnishing water, sand and aggregates, admixtures,
curing/sealing compound, formwork joint sealants, forms and
form oil or compound and also including all operations, but not
limited to, batching, mixing, temperature control,
transportation, preparation for placing, placing, curing,
protection, finishing and repairing concrete surfaces, installing
and removing forms, shuttering, scaffolding and preparation of
construction joints, and carrying out all tests and other
operations, procedures, stipulations and requirements set forth
herein or otherwise related to the item. In case of mass
concrete formwork will be paid separately in accordance with
the relevant item of MRS2019 as approved by the Engineer.

The item of mass / plum concrete shall be executed in
accordance with the specifications spilled over against the
relevant item of MRS2019.

No payment will be made for the concrete used for casting
concrete specimens for testing, their curing, transportation to
the laboratory and their testing. No additional payment except
that mentioned in the respective BOQ Items will be made to
the contractor for any change in mix design of concrete to
achieve the required strength. Additional Financial implication
if any involved in change of mix design for achieving the
specified strength is deemed to be included in the premium
quoted by the bidder on the BOQ / MRS2019.

Bituminous protection:

Bituminous protection as specified in Clause 4.20 shall be
measured by net area covered in per M? of final three coats
applied surface in accordance with the specifications to the
limits shown on the Drawings or as directed by the Engineer,
irrespective of whether it is horizontal, vertical, sloping or
curved surfaces. Payment made at unit rate quoted in the
BOQ / MRS2019 for this item shall constitute full
compensation for finishing and application of bituminous
materials.

Measurement and payment shall be made for final three coats

applied surface and no measurement for individual coat shall
be made.
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Measurement and 424 (3) Contraction Joints:
Payment

a) Measurement of contraction joints in concrete structures shall
be made of the length of the joints prepared according to
design lines of the structures in running meter.

b) Payment shall be made at the unit rate tendered per running-
meter in the BOQ for joints in concrete structures and shall
constitute full compensation for the work of providing joints in
concrete structures complete in all respects including two
coats of bitumen on vertical face of contraction joint and
providing sealant in groove where shown on the drawings.
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5—-CEMENT

51 The Contractor shall procure transport, store and handle all
Ordinary Portland Cement (OPC) and Sulphate Resisting Cement
(SRC) required in the construction of the Works.

5.2 All cement shall be of Pakistani origin unless otherwise
approved by the Engineer. All cement, shall be Ordinary Portland
Cement conforming to ASTM C150-98 type-1 or BS-12 except where
the use of Sulphate Resisting cement conforming to ASTM C150- 81
Type V or B.S.4027 is specified and shown on the drawings.

The Contractor will use Pozzolanic materials (blast—furnace
slag, flyash or calcined clay) blended Ordinary Portland
Cement/Sulphate Resisting Cement by replacing 40% cement with
Pozzolanic material. The Portland blast-furnace slag cement shall
conform to BS 146 to ASTM C 595. Raw or Calcined natural
pozzolan shall conform to ASTM C618 Class N or Class F. Slag shall
consist of finely ground granulated iron blast-furnace slag and shall
conform to ASTM C989 Grade 80, 100 or 120.

The proportions of SRC and Pozzolanic materials will be
determined by the Contractor and approved by the Engineer for each
mix. The mix will normally be designed by the Contractor to have:

- a mortar bar reduction not less than 75% at 14 days when
tested in accordance with ASTM C441, and

- a heat of hydration of less than 70 calories per gram of
pozzolanic materials (blast-furnace slag, flyash or calcined
clay) at 7 days when tested in accordance with ASTM
C186.

Unless otherwise permitted, cement from not more than three
plants shall be used and, in general, only the product of one plant
shall be used in any particular section of the work.

5.3 Transportation of the cement from the cement plant to the
point of use shall be accomplished in such a manner that the cement
is completely protected from exposure to moisture. Cement which
has been adversely affected by moisture, as determined by the
Engineer, shall be rejected. Cement in sacks shall be delivered in
strong, well-made, paper or cloth bags, each plainly marked with the
manufacturer's name, brand, type of cement and the weight of
cement contained therein.

The Contractor shall ensure that the cement sacks are not
damaged during handling and transportation by the Contractor.
Packages received in broken or damaged condition shall be rejected.

The Contractor shall have, at the site of the work, sufficient
supply of accepted quantity of cement and shall guard against
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possible shortage from every cause.

5.4 Sampling, inspection and testing of all cement will be
performed by the Engineer at the expense of the Contractor, and
such sampling, inspection and testing will be in accordance with
ASTM Designation: C150 or the equivalent tests of the British
Standards Institution as designated by the Engineer. The Contractor
shall notify the Engineer, the source and name of manufacturer from
where he intends to procure cement and the Engineer shall have the
right, at all times, to inspect the process of manufacture, the
laboratory records of analysis and tests made at the cement plant
and to take samples of the cement for testing. The Contractor shall
provide all necessary assistance to the Engineer for taking of
samples. If required, the contractor shall provide test certificate of the
factory from which cement is procured for the specific lot supplied for
works.

The Engineer may test the cement kept in storage at any time
before use. Cement failing to pass such tests shall be rejected. If any
cement proves unsatisfactory and portions of it have been used in
concrete, mortar or grout, then such concrete, mortar or grout will be
removed and replaced, using acceptable cement, at the Contractor's
expense. Test cylinders or cubes from concrete or mortar being used
in the work may be made by the Engineer at any time for purposes of
testing. The Contractor shall furnish all cement concrete or mortar
required for testing without charge to the Employer.

Cement may be rejected, at the discretion of the Engineer, if it
fails to meet any of the requirements of these specifications. In the
event of the cement failing to meet the requirements of these
specifications, the cement shall be re-sampled and retested. If retest
prove the cement delivered is unsatisfactory, it shall be promptly
removed from the site. Cement may be accepted on the basis of the
7 day test results, provided results justify such acceptance.
Otherwise, the results of the 28-days test at the normal testing rate
must be approved prior to shipment of the cement from the plant.
Cement, which has been in storage at the site longer than four
months, shall not be used until retesting proves it to be satisfactory.

5.5 The Contractor shall provide suitable storage for cement at
proposed places convenient to the work, and the cement shall, at all
times, be carefully protected against moisture and exposure to air.
Cement storehouses shall be weather-tight; shall have tight floors set
at a proper distance above the ground; shall be large enough to
maintain a sufficient supply of cement on hand to prevent delays or
interruptions to the work and shall have sufficient floor space for
storing each truck load of cement separately and affording
convenient access thereto for sampling, counting of packages and
removal. Cement in packages shall not be piled to a height
exceeding 7 feet.

To prevent undue aging of sacked cement after delivery, the
Contractor shall use sacked cement in the chronological order in
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which sacked cement was stored so that it may readily be
distinguished from other shipments. All empty sacks shall be
promptly disposed of.

The Contractor shall employ competent storekeepers who
shall have charge of the cement storehouses and keep suitable
record of the delivery and use of all cement. Copies of these records
shall be furnished to the Engineer at the close of each day's work,
showing in such details as he may require, the quantity of cement
used during the day in each part of the work.

5.6 No separate measurement and payment will be made for
cement used in any required construction under these. Specifications
and all costs of providing cement including handling, transportation
and storage shall be included in the unit rates tendered in the Bill of
Quantities for the respective items in which cement is to be used.
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6 — SAND AND COARSE AGGREGATES

Scope of Work

Source of Natural
Sand

Processing Natural
Sand

Concrete Aggregate
Plant

6.1  All aggregates to be used for the Works to be constructed
under the Contract and for all related purposes, and, as may be
required by the Engineer, shall consist of the materials herein
specified and shall be in accordance with the requirements stated
herein. The stipulations and requirements herein set forth shall apply
except where such stipulations and requirements are specifically
modified by the Engineer for any particular item of work.

The contractor shall propose sources of sand and aggregates
for approval of the Engineer and shall be responsible for their
procurement, transportation, testing and storage at site.

6.2  All natural sand required for the work to be done under these
Specifications shall be furnished by the Contractor. Such natural
sand shall be obtained from river deposits or other approved
sources. The Contractor will be permitted to obtain natural sand at no
charge from sources that are the property of the Employer. If natural
sand is obtained from sources not owned or controlled by the
Employer, the Contractor shall make all necessary arrangements
with the owner and shall pay all rentals and other costs connected
therewith.

Approval of a source of natural sand shall not be construed
as constituting approval of all materials taken from the source, and
the Contractor shall be responsible for the specified quality of all
such materials used in the work. The Contractor shall submit to the
Engineer, for preliminary tests and approval, a representative
100-pound sample of natural sand proposed for use at least thirty
(30) days before use of such material is required.

6.3 The deposit of natural sand shall be cleared by the Contractor
of all vegetation and other objectionable matter and all unsuitable
soil, sand and gravel shall be removed. The deposit shall be
developed and operated so as not to detract from the usefulness of
the deposit. The material shall be screened and washed as
necessary to produce natural sand meeting the requirements herein
set forth.

6.4 Aggregate plant capable of producing approved sizes of
concrete aggregates meeting the Specifications at the rate
necessary to meet the requirement of the construction schedule shall
be furnished, installed, operated and maintained by the Contractor at
locations approved by the Engineer.

Facilities shall be provided for proper crushing, screening,
washing, classification, storing, reclaiming, and delivery of
aggregates to the batching and mixing plant.

All crushing shall be performed in a minimum of two stages to
obtain aggregates of cuboid or spheroid shape. Jaw crushers shall
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not be used except as the primary crusher. To achieve an acceptable
particle shape, the fine aggregate may be manufactured using
crushers specially adapted (Rollobar or similar) to suit the type of
material available.

The plant shall include facilities for washing coarse and fine
aggregates after separation into the various size groups in order to
remove any fine material and organic matter before delivery to the
concrete batching and mixing plant.

The coarse aggregate as produced and stockpiled will be
graded into nominal sizes as per Contractor’s plan approved by the
Engineer.

6.5 The Contractor shall handle, load, transport, unload and
stockpile all aggregates as required to perform the construction of
the Works specified herein. All methods employed by the Contractor
for unloading, loading, handling and stockpiling aggregates shall be
subject at all times to the approval of the Engineer.

The location and arrangement of all stockpile areas shall
subject to the approval of the Engineer. The Contractor shall clear
and evenly grade for drainage, all sites designated for stockpiling
and shall handle stockpiling operations of aggregates so that
segregation and breakage will be kept to a minimum and that
stockpiled material will not be contaminated with soil or other foreign
material due to rain, surface and sub-surface waters. The Contractor
will be required, at his own expense, to reprocess aggregates which
may become segregated or contaminated due to improper stockpiling
and lack of adequate protection. The Contractor shall conduct all
stockpiling operations in such a manner as to deposit all materials
directly in final position in the stockpiles and in layers not more than 4
feet deep. Aggregates shall not be moved from place to place in the
stockpiles except as superficial levelling may be necessary to provide
suitable roadways for trucks in placing successive layers, and the
Contractor shall provide effective means to prevent breakage of
aggregates caused by trucks operating over the stockpiles. Dumping
over the ends or sides of the stockpiles will not be permitted.
Necessary measures to avoid rock breakage and to prevent
materials from segregating by running down the outside slopes of
stockpiles shall be adopted.

The total capacity of the storage for each category of
aggregates shall be sufficient to ensure progress of work on the site
for a duration of at least 5 days.

6.6 The following tests are to be performed on the aggregates.

Characteristic Tes;g/lﬁ\t/lhod Application
Grain size analysis C 136 All aggregates
Water content C 566 Fine aggregates
Water content C 566 Coarse aggregates
Sieve analysis C 136 All aggregates
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Sp. Gravity and Absorption C 127 Coarse aggregates
Sp. Gravity and Absorption C 128 Fine aggregates
Los Angeles C 131-C 535 | Aggregates above 1/8 inch.
Organic matter C 40 Fine aggregates

Characteristic Tes;g/l_ﬁ\t/lhod Application
Sand equivalent D 2419 Fine aggregates
Soundness C 88 All aggregates
Flakiness and Elongation BS 812 Coarse aggregates
Unit Weight and voids C 29 All aggregates
Light Weight Pieces C 123 All aggregates
Clay lumps & Friable Particles C 142 All aggregates
Alkali Reactivity C 227-C 289 | All aggregates
Petrographic analysis C 295 All aggregates
Water-Soluble Chloride (Cl) C 1218 or All aggregates

BS 812

Water-Soluble Sulfates (SO3) BS 1377 All aggregates

All aggregates shall

be continuously tested to ensure

compliance with Specifications. The normal testing frequency is
given in Section 18 — Quality Control and Quality Assurance.

6.7 The term "sand" is used to designate aggregates in which the
maximum size of particles is 3/16 of an inch (4.76 mm). Sand to be
used under these Specifications shall be processed from natural
deposits. The sand patrticles shall be hard, dense, durable, un-coated
inorganic rock fragments and all sand shall be free from injurious
amounts of clay lumps, soft or flaky particles, shale, alkali, organic
matter, loam, mica and other deleterious substances. The sand shall
conform to ASTM Designation C33-99. The sand shall be washed,
classified and otherwise processed as required. The maximum
percentage of individual deleterious substances in the sand shall not
exceed the following values:

Percent, By weight

Materials Passing No. 200 Screen

(ASTM Designation: CL17-95) .....coiiiiiiiiiiiiiiiiii e 3
Lightweight Material

(ASTM Designation: C123-98) .......coeviiieiiiiiiiiiiiiiee e e e e e 2
Clay Lumps

(ASTM Designation: CL42-97) .....ciieiieeieeeeiie e ee e 1

Total of Other Deleterious Substances
(such as Alkali, Mica, Coated Grains,

Soft Flaky Particles and LOam) ............ccvviiiiiiiiiiiiiiiiiin e 2
Water-Soluble Chloride (CI) .....cooeiiiiiiiiiie e, 0.06
Water-Soluble Sulfate (SO3) .uueeeiieiiiiiiiiiiiie e 0.40*

The sum of the percentages of all deleterious substances shall not
exceed five percent, by weight. Sand producing a color darker than
the standard in the calorimetric test for organic impurities (ASTM
Designation: C40-98) may be rejected. When required by the
Engineer, the sand shall be subjected to a soundness test and may
be rejected if the portion retained on a No. 50 screen, when
subjected to five cycles of the sodium- sulphate test for soundness
(ASTM Designation: C88-99a), shows a weighted average loss of
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more than eight percent, by weight.

*  Subject to the total sulfate (SOa) in the mix < 4% by weight of Cement.
When tested by means of standard screens (ASTM Designation:
E11-95), sand shall conform to the following limits:

Screen No. Individual Percent,
By Weight
Retained on Screen
4 0-05
8 6-15
16 10-25
30 10-30
50 15-35
100 12-20
PAN 3-7

If the individual percentage retained on the No. 16 screen is 20
percent or less, the maximum limit for the individual percent retained
on the No. 8 screen may be increased to 20 percent. Fineness
modulus of sand should range from 2.3 to 3.1.

All sand for mortar used in the construction of Masonry shall
be natural sand furnished by the Contractor and when tested by
means of standard screens (ASTM Designation: E11-95), shall
conform to the following limits:

Screen No. Percent, By Weight,
Passing Screen
8 100
100 15 (Maximum)

Within the above range, the sand shall be well-graded and shall be
as coarse as practicable for the production of workable mortar.

The natural and finished sand will be subject to testing by the
Contractor to determine whether th