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Section 1: Instructions to Bidders
A. General

1. Scope of Bid 1.1 In connection with the Invitation for Bids indicated in the Bid Data
Sheet (BDS), Nagpur Metro Rail Corporation Limited (NMRCL),
hereinafter referred to as the ‘Employer’, issues this Bidding
Documents for the Procurement of Works as specified in Section 5:
Works Requirement. The name, identification, number of contract(s)
for the Competitive Bidding are provided in the BDS.

1.2 Throughout these Bidding Documents:

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

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

(c) “day” means calendar day.

2. Source of Funds 2.1 The required funds have been sourced by NMRCL, unless otherwise
specified.

3. Corrupt Practices 3.1 The Employer requires that bidders, suppliers, and contractors
observe the highest standard of ethics during the procurement and
execution of such contracts. In pursuance of this policy, the
Employer:

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

(i) “corrupt practice” means the offering, giving, receiving, or
soliciting, directly or indirectly, of anything of value to
influence the action of any party in the procurement
process or the execution of a contract;

(ii) “fraudulent practice” means a misrepresentation or
omission of facts in order to influence a procurement
process or the execution of a contract;

(iii) “collusive practice” means a scheme or arrangement
between two or more bidders, with or without the
knowledge of the Employer, designed to influence the
action of any party in a procurement process or the
execution of a contract;

(iv) “coercive practice” means harming or threatening to harm,
directly or indirectly, persons, or their property to influence
their participation in a procurement process, or affect the
execution of a contract;

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

(c) will sanction a party or its successor, including declaring
ineligible, either indefinitely or for a stated period of time, to
participate in  Employer’s activities, if it at any time determines
that the firm has, directly or through an agent, engaged in
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corrupt, fraudulent, collusive, or coercive practices in
competing for, or in executing a contract of the employer.

4. Eligible Bidders 4.1 A Bidder may be a natural person, private entity, sole Proprietorship
firm, company registered under companies act, government-owned entity,
subject to ITB 4.5, or any combination of them with a formal intent to enter
into an agreement or under an existing agreement in the form of a Joint
Venture (JV). The bidder must ensure the following:

(a) In case of Single Entity:

(i) Submit Power of Attorney authorizing the signatory of the
bid to commit the bid.

(b) In case of Joint Venture:

(i) The JV shall not have more than two (2) partners;

(ii) Submit MOU or Joint Venture Agreement, as per the
proforma given in Section 4.

(iii) The JV shall nominate a Representative through Power of
Attorney (Form given in Section 4) who shall have the
authority to conduct all business for and on behalf of any
and all the parties of the JV during the bidding process
and, in the event the JV is awarded the Contract, during
contract execution.

(iv) Submit Power of Attorney by individual partners to lead
partners as per the proforma given in Section 4.

(v) In case a Joint Venture is the successful bidder and if only
an MOU is entered before submission of offer, the Joint
Venture Agreement should be entered by the Joint Venture
partners.  The duly signed Joint Venture Agreement should
be submitted along with the Performance Security, within
28 days, to the employer after notification of the award of
contract.

4.2 Deleted.

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

(a) they have controlling share holding in common; or

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

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

(d) they have a relationship with each other, directly or through
common third parties, that puts them in a position to have
access to information about or influence on the Bid of another
Bidder, or

(e) a Bidder participates in more than one bid in this bidding
process, either in his individual capacity or as partner in JV .
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Participation by a Bidder in more than one Bid will result in the
disqualification of all Bids in which the party is involved. or

(f) a Bidder participated as a consultant in the preparation of the
design or technical specifications of the contract that is  the
subject of the Bid; or

(g) a Bidder was affiliated for a period of less than two years
before the date of issue of Invitation for Bids with a firm or
entity that has been hired (or is proposed to be hired) by the
Employer as Engineer for the contract.

4.4 The bidder shall be disqualified if:

(a) The bidder or any of its constituents has been blacklisted/
banned business dealings by any Government Department,
Government Agency or public sector undertaking at any time,
except in cases where such blacklisting/banning has been
withdrawn by Competent Authority or ceased on the deadline
for submission of the bid, for which satisfactory evidence is to
be produced.

(b) The bidder (in case bidder is company) or any of the
constituent of Joint Venture company should not have
undergone corporate debt restructuring in last five years.

(c) The bidder or any of its constituents has been imposed by
NMRCL, liquidated damages of 5% or more of contract value
due to delay in the implementation of any previous contract,
unless it has been set aside by the competent authority.

(d) The bidder or any of its constituents has suffered
bankruptcy/insolvency or it is in the process of winding-up or
there is a case of insolvency pending before any Court on the
deadline of submission of bid.

(e) The bidder is found ineligible by the Employer, in accordance
with ITB-3.

(f) The bidder or any of its constituents have changed their name
or created a new business entity as covered by the definition of
“Allied Firm” under para 1102 (iii) of Chapter XI of Vigilance
Manual of Indian Railways (available on website of Indian
Railways), consequent to having been banned business
dealings or suspended business dealings.

(g) The Bidder or its constituents is having more than 10 litigations
cases in the last 10 years prior to deadline for submission of
bids.

The Bidder shall submit an affidavit stating that they are
not liable to be disqualified as per this sub clause using
the appropriate Performa given in Section 4. Non
submission of an affidavit by the bidder shall result in
summarly rejection of his bid.
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4.5 Bidders shall provide such evidence of their continued eligibility
satisfactory to the Employer, as the Employer shall reasonably
request.

5. Eligible Materials,
Equipment and
Services

5.1 The materials, equipment and services to be supplied under the
Contract shall be from the approved sources as specified in Section
5: Works Requirements.

B. Contents of Bidding Document

6. Sections of Bidding
Document

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

PART I: Bidding Procedures

Section 1: Instructions to Bidders (ITB)

Section 2: Bid Data Sheet (BDS)

Section 3: Evaluation and Qualification Criteria (EQC)

Section 4: Bidding Forms (BDF)

PART II: Work’s Requirements
Section 5: Work’s Requirements (WRQ)

PART III: Conditions of Contract and Contract Forms
Section 6: General Conditions of Contract (GCC)

Section 7: Special Conditions of Contract (SCC)

Part A: Contract Data (CD)

Part B: Specific Provisions (SP)

Section 8: Contract Forms (COF) – Annexes to SCC

6.2 DELETED

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

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

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

7.1 While all efforts have been made to avoid errors in the drafting of the
bidding documents, the bidder is advised to check the same and
seek clarifications within schedule period. No claim on account of
any errors detected in the bidding documents shall be entertained. A
prospective Bidder requiring any clarification of the Bidding
Document shall contact the Employer in writing at the Employer’s
address indicated in the BDS or raise his inquiries during the pre-bid
meeting if provided for in accordance with ITB 7.4. The clarification
sought for by the prospective bidders shall be addressed and tried to
be clarified during the pre-bid meeting and shall finally be uploaded
in the Website www.metrorailnagpur.com. No clarification shall be
entertained after pre-bid meeting. Should the Employer deem it
necessary to amend the Bidding Document as a result of a request
for clarification or of its own, it shall do so following the procedure
under ITB 8 and ITB 22.2.

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

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

7.4 In case bid document has been downloaded from website, the
bidders or his authorized representative should bring along a
demand draft towards the cost of bid document in the name of
Nagpur Metro Rail Corporation Limited at the time of pre-bid
meeting. Only those bidders who have deposited the DD towards
cost of bid documents shall be allowed to participate in Pre-bid
meeting. The purpose of the meeting will be to clarify issues and to
answer questions on any matter that may be raised at that stage
related with the bid.

7.5 The Bidder is requested, as far as possible, to submit any questions
in writing, to reach the Employer not later than one week before the
pre-bid meeting and also to personally bring along the same at the
time of Pre-bid meeting.

7.6 Minutes of the pre-bid meeting, including the text of the questions
raised, without identifying the source, and the responses given,
together with any responses prepared after the meeting along with
modifications, if any, will be uploaded in NMRCL website.

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

8. Amendment of
Bidding Document

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

8.2 Any addendum issued shall be part of the Bidding Document and
shall be uploaded in NMRCL website.

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

8.4 The employer, on the date and time fixed for submission of bid, finds
that there is insufficient competition regarding numbers of bid
received, then to have sufficient competition the employer may
extend the bid submission date and time suitably. Under such
circumstances bidders who have submitted their bids shall not be
allowed to submit any further bid on the extended date and the bid
submitted by such bidder shall be final and binding. Further they
shall not be allowed to withdraw the submitted bid.
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C. Preparation of Bids

9. Cost of Bidding 9.1 The Bidder shall bear all costs associated with the preparation and
submission of its Bid, and the Employer shall not be responsible or
liable for those costs, regardless of the conduct or outcome of the
bidding process.

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

11. Documents
Comprising the Bid 11.1 The Bid shall comprise of two envelopes submitted together, and

should be sealed and both the envelops should be placed inside one
bigger envelop. The first envelop (1) shall comprise of the DD to be
submitted towards bid security along with technical eligibility
documents, duly signed and stamped by the bidder (all pages) and
the cover of this envelop should clearly mention the name of work
along with the name of bidder with marking as envelop 1. The
second envelope (2) should consist only Schedule “A” (BOQ) and the
bidder should fill his quote in Percentage above/below/at par at the
space provided for the same. All the pages of schedule “A” (BOQ)
should be duly signed and stamped by the bidder and sealed in an
envelope and name of bidder duly mentioned with marking as
envelop 2. Both these envelops should be sealed in bigger envelop
and submitted before the date and time mentioned for submission of
bid. All the envelop should be addressed to Managing Director
NMRCL.

11.2 The envelop 1 containing physically submitted bid security, technical
eligibility document shall be opened first and evaluated regarding
their eligibility as per requirement of this bid documents. In case the
bidder fails to submit the DD towards bid security then his eligibility
documents will not be considered and the bid rejected outright.

11.3 Financial quote of technically compliant Bids shall be opened on
same date and time or as decided by the Employer, in presence of
the bidders who choose to remain present. The Price Proposals of
eligible bidders shall be put up for consideration of the authority of
the employer.

11.4 The Technical Proposal shall contain the following :

(a) Technical Proposal Submission Sheet in accordance with ITB
16;

(b) Bidding Documents, including tender drawings and Addendum
issued in accordance with Instructions to Bidders (ITB) 8

(c) Bid Security, in accordance with ITB Clause 19;

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

(e) documentary evidence in accordance with ITB Clause 17
establishing the Bidder’s qualifications to perform the contract;
and
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(f) any other document required in the BDS.

12. Bid Submission
Sheets and Price
Schedules

The Bidder shall submit the Technical Proposal and the Price
Proposal using the appropriate Submission Sheets furnished in
Section 4: Bidding Forms in accordance with clause 11.2 above.
These forms must be completed without any alterations to their
format, and no substitutes shall be accepted. All blank spaces shall
be filled in with the information requested.

13. Alternative Bids DELETED

14. Bid Prices and
Discounts

DELETED

15. Currencies of Bid
and Payment

15.1 The bidder shall quote the prices in Indian Rupees only.

16. Documents
Comprising the
Technical Proposal

16.1 The Bidder shall furnish a commitment in Technical Proposal
Submission Sheet (TPSS) for deployment of equipment and
personnel as stipulated in Section 5: Work’s Requirement.

16.2 The bidder shall furnish commitment in TPSS for submitting
construction method statement for all major activities of work and get
this approved from the engineer prior to the commencement of work
on that activity in case of award of contract.

16.3 The Bidder shall furnish a commitment in Technical Proposal
Submission Sheet (TPSS) for adhering to mobilisation and
construction schedule as stipulated in Section 5: Work’s
Requirement.

17. Documents
Establishing the
Qualifications of
the Bidder

17.1 To establish its qualifications to perform the Contract in accordance
with Section 3: Evaluation and Qualification Criteria, the Bidder shall
submit as part of its technical proposal the information requested in
the corresponding information sheets included in Section 4: Bidding
Forms.

17.2 Bidders, individually or in joint ventures, applying for eligibility for
domestic preference shall supply all information required to satisfy
the criteria for eligibility as described in ITB 34.

18. Period of Validity
of Bids 18.1 Bids shall remain valid for a period of 120 days after the bid

submission deadline date prescribed by the employer.

18.2 In exceptional circumstances, prior to the expiration of the bid validity
period, the Employer may request Bidders to extend the period of
validity of their bids. The request and the responses shall be made in
writing. If a bid security is requested in accordance with ITB 19, it
shall also be extended forty-two (42) days beyond the deadline of
the extended validity period. A Bidder may refuse the request without
forfeiting its bid security. A Bidder granting the request shall not be
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required or permitted to modify its bid.

19. Bid Security 19.1 Unless otherwise specified in the BDS, the Bidder shall furnish as
part of its bid, a bid security in original form and in the amount of
Indian  Rupees as specified in the BDS. (No interest shall be
payable by the Employer on the Bid Security Amount).

19.2 The bid security shall be in form of Demand Draft (DD) from
nationalized bank and it shall not carry any interest.

19.3 Any bid not accompanied by compliant bid security, if one is required
in accordance with ITB 19, shall be rejected by the Employer as non-
responsive.

19.4 The bid security of unsuccessful Bidders shall be returned as
promptly as possible upon the successful Bidder’s furnishing of the
performance security pursuant to ITB 41.

19.5 The bid security of the successful Bidder shall be returned as
promptly as possible once the successful Bidder has signed the
Contract and furnished the required performance security.

19.6 The bid security may be forfeited:

(a) if a Bidder withdraws its bid during the period of bid validity
specified by the Bidder on the Letter of Bids, except as
provided in ITB 18.2 or

(b) if a Bidder misrepresents or omits the facts in order to influence
the procurement process;

(c) if the successful Bidder fails to:

(i) sign the Contract in accordance with ITB 40;

(ii) furnish a performance security in accordance with ITB 41;

(d) If the Bidder that submitted the lowest evaluated bid does not
accept the correction of errors, its bid shall be disqualified and its
bid security may be forfeited

19.7 DELETED

20. Format and
Signing of Bid

20.1 The Bidder shall prepare Technical Proposal and Price Proposal as
described in ITB Clause 11 and clearly mark each “TECHNICAL
PROPOSAL” and “PRICE PROPOSAL”.

20.2 The bid shall be written in indelible ink and shall be signed by the
bidder or a person duly authorized to sign on behalf of the Bidder.
This authorization shall consist of a written confirmation as specified
in the BDS. The name and position held by each person signing the
authorization must be typed or printed below the signature. All pages
of the bid, except for un-amended printed literature, shall be signed
or initialled by the person signing the bid.

20.3 Any interlineations, erasures, or overwriting shall be valid only if they
are signed or initialled by the person signing the bid.
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D. Submission and Opening of Bids

21. Sealing and
Marking of Bids

21.1 The Bidder shall enclose bid security and the Technical Proposal, in
one sealed envelope (1) and the Schedule “A” with BOQ as Price
Proposal, in separate sealed envelope (2), duly marking the
envelopes as “TECHNICAL PROPOSAL” and “PRICE PROPOSAL”.
These envelopes then should be enclosed in one single envelope.

21.2 The inner and outer envelopes shall:

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

(b) be addressed to the Employer in accordance with BDS 22.1;

(c) bear the specific identification of this bidding process
indicated in the BDS 1.1.

21.3 If all envelopes are not sealed and marked as required, the Employer
will assume no responsibility for the misplacement or premature
opening of the bid.

21.4 In case Price Proposal in a bid is received unsealed then the bid shall
be considered as non-responsive and will be returned to the bidder
immediately.

21.5 In case of the bidder’s who have downloaded the bidding document
from NMRCL website after the time and date of pre-bid meeting or if
they have not attended the pre-bid meeting then such bidders must
submit Demand Draft of Rs.25000/- in favour of  NAGPUR METRO
RAIL CORPORATION LIMITED, payable at Nagpur, towards cost of
bid document, at the time of submission of bid. Without the
submission of Demand Draft towards bid document cost,
immediately prior to submission of bid, the bid shall be rejected
outright and shall not be opened.

22. Deadline for
Submission of
Bids

22.1 Bids must be received by the Employer at the address and no later
than the date and time indicated in the BDS.

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

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

24. Withdrawal,
Substitution, and
Modification of
Bids

24.1 DELETED

24.2 DELETED

24.3 DELETED
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25. Bid Opening 25.1 On the date and time scheduled for submission of bid, if the employer
finds that sufficient bidders have not participated, he shall have right
to extend the bid submission date for ensuring sufficient competition
by notifying the extended date online in the NMRCL website. During
such extended period the bidders who have already submitted the
bid shall not be allowed to change their price proposal/quote.

25.2 The Employer shall conduct the opening of Technical Proposals in
the presence of Bidders’ representatives who choose to attend, at
the address, date and time specified in the BDS.

25.3 The Price Proposals will remain unopened and will be held in custody
of the Employer until the time of opening of the Price Proposals. The
date, time, and location of the opening of Price Proposals will be on
the same date or as decided by the employer.

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

(a) the name of the Bidder.

(b) the presence of a Bid Security, as required; and

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

Only Technical Proposals read out and recorded at bid opening shall
be considered for technical evaluation.

25.5 The Employer shall prepare a record of the opening of Technical
Proposals. The Bidders’ representatives who are present shall be
requested to sign their presence.

25.6 At the end of the evaluation of the Technical Proposals on the same
date or as decided by the Employer, the Employer will invite bidders
who have submitted responsive Technical Proposals and who have
been determined as being qualified for award to attend the opening
of the Price Proposals.

25.7 DELETED

25.8 The Employer shall conduct the opening of Price Proposals of all
Bidders who submitted responsive Technical Proposals and who
have been determined qualified as a result of technical evaluation, in
the presence of Bidders` representatives who choose to attend at
the address, date and time specified by the Employer. The Bidder’s
representatives who are present shall be requested to sign a register
evidencing their attendance.

25.9 All envelopes containing Price Proposals of eligible bidders shall be
opened one at a time and the following read out and recorded :

(a) the name of the Bidder

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

Only Price Proposals shall be read out and recorded during the
opening of Price Proposals.

25.10 The Employer shall prepare a record of the opening of Price
Proposals that shall include, as a minimum: the name of the Bidder,



NAGPUR METRO RAIL CORPORATION LTD. (NMRCL)

Section 1: Instructions to Bidders
NMRCL/NGP/METRO/AT GRADE SECTION CH. 14620 TO CH. 19154.5 AND DEPOT Page 13 of 17

the Bid Price.

E. Evaluation and Comparison of Bids

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

26.2 Any attempt by a Bidder to influence the Employer in the
examination, evaluation & comparison and pre-qualification of the
Bids or Contract award decisions may result in the rejection of its
Bid.

26.3 Notwithstanding ITB Sub-Clause 26.2, from the time of opening the
Technical Proposals to the time of Contract award, if any Bidder
wishes to contact the Employer on any matter related to the bidding
process, it should do so in writing.

27. Clarification of
Bids

27.1 To assist in the examination, evaluation & comparison and pre-
qualification of the Bids, the Employer may, at its discretion, ask any
Bidder for a clarification of its Bid.  Any clarification submitted by a
Bidder that is not in response to a request by the Employer shall not be
considered.  The Employer’s request for clarification and the response
shall be in writing.  No change in the prices or substance of the Bid
shall be sought, offered, or permitted, except to confirm the correction
of arithmetic errors discovered by the Employer in the evaluation of the
Price Proposals, in accordance with ITB Clause 32.

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

28. Deviations,
Reservations, and
Omissions

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

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

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

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

(d) Conditional tenders shall be summarily rejected.

29. Determination of
Responsiveness

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

29.2 A responsive bid is one that meets the requirements of the Bidding
Document without material deviation, reservation, or omission. A
material deviation, reservation, or omission is one that,

(a) if accepted, would:

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

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

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

29.3 The Employer shall examine the technical aspects of the bid
submitted in accordance with ITB 16, Technical Proposal, in
particular, to confirm that all requirements of Section 5 (Works
Requirements) have been met without any material deviation or
reservation.

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

30. Nonconformities,
Errors, and
Omissions

30.1 Provided that a bid is responsive, the Employer may waive any
nonconformities in the bid that do not constitute a material deviation,
reservation or omission.

30.2 Provided that a bid is responsive, the Employer may request that the
Bidder submit the necessary information or documentation, within a
reasonable period of time, to rectify nonmaterial nonconformities in
the bid related to documentation requirements. Requesting
information or documentation on such nonconformities shall not be
related to any aspect of the price of the bid. Failure of the Bidder to
comply with the request may result in the rejection of its bid.

31. Pre-Qualification of
the Bidder 31.1 The Employer shall determine to its satisfaction during the evaluation

of Technical Proposals whether Bidders are qualified to perform the
Contract satisfactorily.

31.2 The determination shall be based upon an examination of the
documentary evidence of the Bidder’s qualifications submitted by the
Bidder, pursuant to ITB Clause 17, to clarifications in accordance
with ITB Clause 27 and the qualification criteria indicated in Section
III, Evaluation and Qualification Criteria.

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

32. Correction of
Arithmetical Errors

32.1 Provided that the bid is responsive, the Employer shall correct
arithmetical errors on the following basis:

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

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

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

32.2 If the Bidder that submitted the lowest evaluated bid does not accept
the correction of errors, its bid shall be disqualified and its bid
security may be forfeited.

33. Conversion to
Single Currency

33.1 The quote shall be in terms of Indian rupees only. And all payment
shall be in terms of Indian rupees only.

34. Purchase
Preference

34.1 Unless otherwise specified in the BDS the Purchase Preference shall
not apply.

34.2 Unless otherwise specified in the BDS the Domestic Preference shall
not apply.

35. Evaluation of Bids 35.1 The Employer shall evaluate Price Proposals of each Bid for which
the Technical Proposals have been determined to be responsive.
The Employer shall use the criteria and methodologies listed in this
Clause. No other evaluation criteria or methodologies shall be
permitted.

35.2 To evaluate the price proposal of a bid, the Employer shall consider
the following:

(a) the bid price, excluding Provisional Sums and the provision, if
any, for contingencies in the Summary Bill of Quantities,
where priced competitively;

(b) price adjustment for correction of arithmetic errors in
accordance with ITB 32.1;

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

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

35.4 If the bid, which results in the lowest Evaluated Bid Price is seriously
unbalanced in the opinion of the Employer as per criteria define
below, the Employer may require the bidder to submit additional
performance security.

If for any bill/ schedule of quantities % age above or below quoted by
the bidder on the estimated price is beyond 10% below the overall %
age difference between the quoted contract price and the engineers
estimated price, then the price for that particular schedule shall be
treated as seriously unbalanced and bidder shall be bound to furnish
additional performance security for such unbalanced price. Example
below demonstrates the method of calculation to arrive at
unbalanced price and additional performance security:

Suppose for the L1 bidder overall % age difference between quoted
contract price and the engineers estimated price;

(Overall contract price – Overall estimated price) x 100 ÷ overall
estimated price = + 4 %

Maximum % age below permitted over estimated price of any bill /
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schedule in this case = +4 – 10 = -6%

Suppose for the L1 bidder has quoted 20% below estimated price of
schedule “A” then the pricing of the schedule A shall be treated as
unbalanced and the bidder shall required to furnish additional
performance security for an amount equal to ( 20 – 6) % of the
estimated price of schedule A

36. Comparison of
Bids

36.1 The Employer shall compare all responsive bids to determine the
lowest evaluated bid, in accordance with ITB 34 and 35.

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

37.1 The Employer reserves the right to accept or reject any bid, and to
annul the bidding process and reject all bids at any time prior to
contract award, without thereby incurring any liability to Bidders. In
case of annulment, all bids submitted and specifically, bid securities,
shall be promptly returned to the Bidders.

F. Award of Contract

38. Award Criteria 38.1 The Employer shall award the Contract to the Bidder whose bid is
responsive to the Bidding Document, provided further that the Bidder
is determined to be qualified to perform the Contract satisfactorily
and whose offer has been determined to be the lowest evaluated.

38.2 A Bid shall be rejected if the qualification criteria as specified in
Section 3: Evaluation and Qualification Criteria are no longer met by
the Bidder.

39. Notification of
Award

39.1 Prior to the expiration of the period of bid validity, the Employer shall
notify the successful Bidder, in writing, that its bid has been
accepted.  The notification letter (hereinafter and in the Conditions of
Contract and Contract Forms called the “Letter of Acceptance”) shall
specify the sum that the Employer will pay the Contractor in
consideration of the execution and completion of the Works
(hereinafter and in the Conditions of Contract and Contract Forms
called “the Contract Price”) and the requirement for the Contractor to
remedy any defects therein as prescribed by the Contract.

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

40. Signing of Contract 40.1 Promptly after notification, the Employer shall send the successful
Bidder the Contract Agreement.

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

41.1 Within twenty-eight (28) days of the receipt of notification of award
from the Employer, the successful Bidder shall furnish

(a) The performance security in accordance with the conditions of
contract, subject to ITB 35.5, using for that purpose the
Performance Security Form included in Section 8: Contract Forms,
or another form acceptable to the Employer.

(b) Power of Attorney and Board Resolutions in case the successful
bidder is JV.

41.2 Failure of the successful Bidder to submit the above-mentioned
Performance Security or to sign the Contract Agreement or to submit
the power of attorney and board resolution shall constitute sufficient
grounds for the annulment of the award and forfeiture of the bid
security.
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Section 2: Bid Data Sheet
This section consists of provisions that are specific to each procurement and supplement the
information or requirements included in Section I – Instructions to Bidders.

A.  Introduction

ITB 1.1
The number of the Invitation for Bids is:
NMRCL/Civil/1 Date : 20.04.2015

ITB 1.1 The Employer is: NAGPUR METRO RAIL CORPORATION LTD. (NMRCL)

ITB 1.1
The name of the IFB is:
“CONSTRUCTION OF BRIDGES (INCLUDING RAIL-OVER-BRIDGE OVER
CONCOR SIDING AT KHAPRI), RETAINING WALLS, BOUNDARY WALLS AND
EARTHWORK IN DEPOT AND AT-GRADE SECTION BETWEEN CH 14200 -
CH. 21604.5 IN AIRPORT-KHAPARI-MIHAN DEPOT SECTION ON
NORTH – SOUTH CORRIDOR OF NAGPUR METRO RAIL PROJECT"
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B.  Bidding Documents

ITB 7.1 For clarification purposes only, the Employer’s address is

OFFICE OF THE MANAGING DIRECTOR,
NAGPUR METRO RAIL CORPORATION LTD. (NMRCL)
“ Metro House”, 28/2 CK Naidu Marg,
Anand Nagar, Civil Lines Nagpur

Maharashtra
Pin Code 440001
Telephone: (0712) 2554217
Web Site:  www.metrorailnagpur.com

ITB 7.4 Pre-Bid Meeting: a pre bid meeting shall be held at 14:30 Hrs on 30.04.2015 at
the office address mentioned in ITB as employers address.

Site visit is not proposed to be organized by the Employer. However, the bidders
are advised to visit the site.
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C.  Preparation of Bids

ITB 10.1 The language of the bid is: English

ITB 11.2 Alternative technical solutions are not permitted.

ITB 13.1 Alternative bids will not be permitted.

ITB 13.2 Alternative times for completion will not be permitted.

ITB 14.5 The prices quoted by the Bidder shall be adjustable in accordance with
the provisions in Sub Clause 11.21 of GCC, Section 7, Part B; Particular
Conditions of Contract.

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

ITB 18.1 The bid validity period shall be 120 (One hundred and twenty only) days from
the date of submission.

ITB 19.1 The Bidder should submit along with the bid, a bid security for Rs.40,00,000
(Rupees Forty Lacks Only).

ITB 20.1 In addition to the original of the bid, the number of copies is: NIL

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

(a) In case of Companies, a POA from the Director of the Company who has been
authorized by the Board of Directors through resolution to sign on behalf of the
Company duly attesting the signature of the authorized signatory.

(b)  In case of firms Power of Attorney by the Proprietors.

(c)  In case of JV POA by the JV partners.
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D.  Submission and Opening of Bids

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

OFFICE OF THE MANAGING DIRECTOR,
NAGPUR METRO RAIL CORPORATION LTD. (NMRCL)
“ Metro House”, 28/2 CK Naidu Marg,
Anand Nagar, Civil Lines Nagpur

Maharashtra
Pin Code 440001
Telephone: (0712) 2554217
Web Site:  www.metrorailnagpur.com

The deadline for bid submission is:

Date: 18.05.2015

Time: 12:00 noon

ITB 22.2 Electronic bid submission is not permitted.

ITB 25.1 The bid opening shall take place at:

Office of the MANAGING DIRECTOR, NMRCL, at the above given address.

Bid Opening:

Date: 18.05.2015

Time: 14:00 hrs.

ITB 25.2 Electronic bid opening procedure is Not available.
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Section 3: Evaluation and Qualification Criteria
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1. Evaluation

In addition to the criteria listed in ITB 35.2 (a)-(c), the following criteria shall apply:

1.1. Adequacy of Technical Proposal
Evaluation of the Bidder's commitment to mobilize key equipment and personnel for the contract
consistent with the requirements stipulated in Section 5: Works Requirements regarding work
methods, scheduling, and material sourcing.

1.2. Completion Time
Alternative Completion Time is not permitted.

1.3. Technical Alternatives
Technical alternatives are not permitted

1.4. Margin of Preference

1.4.1. Purchase Preference to Central Public Sector Enterprises (CPSEs)
-Purchase Preference to CPSEs shall not apply.

1.4.2. Domestic Preference
-Domestic Preference is not applicable.

2. Qualification
2.1. Eligibility

Criteria Compliance Requirements Documents
Single Entity Joint Venture Submission

RequirementsAll Partners
Combined

Other than
lead Partner

Lead
Partner

2.1.1     Conflict of Interest
No Conflict of
interest in
accordance with
ITB Sub-Clause
4.4.

Must meet
requirement

Must meet
requirement

Must meet
requirement

Must
meet

requireme
nt

Application
Submission Sheet

2.1.2  Corrupt Practices:
Not having been
declared
ineligible by the
Employer or any
Govt/Semi
Govt/PSU as
described in ITB
Sub-Clause 3.1.

Must meet
requirement

Must meet
requirement

Must meet
requirement

Must
meet

requireme
nt

Application
Submission Sheet

2.1.3  Share of partners
The share of
partners shall
not be less than
the specified
percentage.

N. A. 100% Minimum
25%

Minimum
51%

JV Agreement
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2.1.4 Disqualification of Bidder
Not Disqualified
under Clause 4.4
of ITB.

Must Meet
Requirement

Must meet
requirement

Must meet
requirement

Must
meet

requireme
nt

Application
submission sheet

2.2. Financial Status

Criteria Compliance Requirements Documents

Requirement Single
Entity

Joint Venture

Submission
Requirements

All
Partners

Combined

Other
than
lead

Partner

Lead
Partner

2.2.1     Historical Financial Performance
Submission of audited balance
sheets for the last three financial
years i.e. 2011-12, 2012-13,
2013-14 to demonstrate the
current soundness of the Bidders
financial position and its
prospective long-term
profitability.

Must meet
requirement

Not
applicable

Must meet
requiremen

t

Must
meet

requireme
nt

Form FIN –
1 with

attachment
s

2.2.2     Average Annual Construction Turnover :
Minimum average annual
construction turnover in
equivalent INR 128.00 Crores
Calculated as total certified
payments received for contracts in
progress or completed, within the
last three financial years i.e. 2011-
12, 2012-13, 2013-14

Must
meet

requirem
ent

Must meet
requireme

nt

Must
meet

at least
25% of

the
require
ment

Must
meet

at least
75% of

the
require
ment

Form FIN –
2

2.2.3  Net –Worth
Minimum average Net-Worth
(Total Assets – Total Liabilities)
should not be less than INR 24.00
Crores during the last three
financial years i.e. 2011-12, 2012-
13, 2013-14

Must
meet

requirem
ent

Must meet
requireme

nt

Not
applica

ble

Must
meet

at least
80% of

the
require
ment

Form FIN –
3
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2.3 Experience

Criteria Compliance Requirements Documents

Requirement Single
Entry

Joint Venture Submission
Requirements

All
Partners

Combined

Other
than lead
Partner

Lead
Partner

2.3.1        Specific Construction Experience
Key Experience

(i) Construction of Bridges
involving PSC Girders of PSC
quantity of 900CuM in one
contract during the last 5
(five) years prior to the last
stipulated date for
submission of the Bid.  Works
completed prior to the cut off
date shall not be considered.

(ii) Execution of 1,00,000 CuM
earthwork/ blanketing in one
contract during the last 5
(five) years prior to the last
stipulated date for
submission of the Bid. Works
completed prior to the cut off
date shall not be considered.

Must meet
all
requirement
s of (i) and
(ii)

Must meet
requirements
of both (i) and
(ii)

Must meet
requireme
nts of
either (i)
or (ii)

Must meet
requireme
nt either
(i) or (ii)

Form
EXP – 2(b)

Contracts of Similar Size and
Nature.
The Bidder should have
satisfactorily completed in his
own name or proportionate
share as a member of a Joint
Venture, at least one similar work
of minimum value of 5200 Lakhs
OR at least two similar works
each of minimum value of 3200
Lakhs during the last 5 (five)
years prior to the last stipulated
date for submission of the Bid.
Works completed prior to the
cutoff date shall not be
considered.

must meet
requirement

must meet
requirement

not
applicable

not
applicable

Form EXP -
2(a)

Similar Works Means:-
Any Civil engineering works for Metro involving construction of Earth Work, RCC Works
and/or Prestressed Concrete Work.
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Cutoff date shall be calculated backwards from the last stipulated date for
submission/opening of Tender i.e. for a Tender which is being opened on 18.5.2015, the
cutoff date shall be 19.5.2010.

Note:-

(1) For the purpose of value of work for the past experience of a firm in a JV in sub clause 2.3.1 credit shall be
given in proportion of the percentage share of the firm in that JV.

(2) For Sub-clause 2.2.2 Average Annual Construction Turnover, the Bidder should submit actual construction
turnover figures for the specified financial years. For Evaluation purposes the figures of previous years
shall be updated @ 5% per year compounded annually based on Rupee value to bring them to the level on
the financial year 2013-14.

Bidder should submit a statement indicating as to how this criteria is being met duly referring to the relevant
employer’s certificates enclosed with the bid.

2.4 Personnel

The Bidder must give an undertaking to provide at least the personnel for the key position as given in
Section 5: Works Requirement, if he is awarded the contract:

2.5 Equipment

The Bidder must give an undertaking to provide at least the key equipment for execution of the work as
given in section5: Works Requirement, if he is awarded the contract:
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Section 4: Bidding Forms
This Section contains the forms which are to be completed by the Bidder and submitted as part of
his Bid.

Table of Forms

Technical Proposal Submission sheet ……………………………………………………………………..2

Format for Affidavit……………………………………………………………………………………………..4

Price Proposal Submission sheet……………………………………………………………………Deleted.

Schedules :Form: PC/1..……………………………………………………………………………….Deleted.

Form: JV/1...…………………………………………………………………………… ………….....................9

Form: JV/2……………………………………………………………………………………………................11

Form: JV/3...………………………… ……………………………………………………………………........12

Bid Security Form:

BDF/1………………………………………………………………………………………………. ……...........14

Draft MOU for JV:

Form: JV/4...…………………………………………………… ………………………………………...........15

Form: JV/5...……………………………………………………………………………….. ..…………...........18

Bill of Quantities (BOQ) ……………………………..……………………………………..…......................21

Bidders Qualification…………………………………………………………………….….………………...22

Form ELI - 1: Bidder’s Information Sheet…...…………………………………….………………............23

Form ELI - 2: JV Information Sheet…...…………………………………….………………......................24

Form FIN - 1: Financial Situation…...………………………………………….…………..........................25
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Form FIN - 3: Current Contract Commitment …….…...…………………………………..………….….27

Form FIN - 4: Value of Works executed during last five  years ..…...……..…………….………..…..28
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Form EXP – 2(b):  Construction Experience in Key Activities………….………………………..… 30
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Technical Proposal Submission sheet
Date: ..................................................

Invitation for Bid No.: ..................................................

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

I/We, the undersigned, declare that:

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

(b) I / We undertake (jointly and severally)*** to execute the Works in conformity with the
Bidding Documents;

(c) My / Our bid shall be valid for a period of 120 days from the date fixed for the bid
submission deadline in accordance with the Bidding Documents, and it shall remain
binding upon us and may be accepted at any time before the expiration of that period;

(d) If My / Our bid is accepted, we commit to obtain a performance security in accordance
with the Bidding Documents;

(e) If My / our bid is accepted, we commit to deploy key equipment and key personnel
consistent with the requirements stipulated in Section 5: Works Requirements;

(f) If My / Our bid is accepted, we commit to submit work method statements for all major
activities and get these approved from the engineer prior to commencing work on such
activities. I / We also understand that the work shall be executed as per the approved
method statements without any deviations;

(g) I / We, do not have any conflict of interest in accordance with ITB 4.3;

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

(i) I / We declare that we are not liable to be disqualified in accordance with ITB 4.4, and I /
We are enclosing the affidavit for the same as per the Performa given in the bid
document.

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

(k) I / We have not made any tampering  or changes in the  bidding documents on which the
bid is being  submitted  and if any tampering or  changes are detected at any stage, we
understand the bid will invite summery rejection and forfeiture of bid security/the contract
will  be liable  to be terminated along with forfeiture  of performance security, even if
LOA  has been issued.

(l) I / We are participating in IFB No: NMRCL/NGP/METRO/AT GRADE ALIGNMENT CH.
14620 TO CH. 19154.5 AND DEPOT and I / We are aware that we will be considered for
the award if fulfill the eligibility criteria as given in bidding document.

(m) I / We declare that the submission of this bid confirms that no agent, middleman or any
intermediary has been, or will be engaged to provide any services or any other item of
work related to the award and performance of this contract. I / We further confirm and
declare that no agency commission or any payment which may be construed as an
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agency commission has been, or will be, paid and that the bid price does not include any
such amount. We acknowledge the right of the Employer, if he finds to the contrary, to
declare our bid to be noncompliant and if the contract has been awarded to declare the
contract null and void

(n) I / We understand that employer not bound to accept the lowest evaluated bid or any
other bid that you may receive.

Name .................................................................................................................................................

In the capacity of ...............................................................................................................................

Signed ...............................................................................................................................................

Duly authorized to sign the Bid for and on behalf of .........................................................................

Date ...................................................................................................................................................

***Note:

If the bidder comprises a partnership, Joint Venture or Consortium, the provisions marked with *** are
to be retained subject to the deletion of the brackets and inapplicable descriptions (i.e partnership,
Joint Venture or Consortium)
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FORMAT FOR AFFIDAVIT TO BE SUBMITTED BY BIDDER
ALONGWITH THE BID

(To be executed in presence of Public Notary on non-judicial
stamp paper of the appropriate value in accordance with relevant
stamp Act. The stamp paper has to be in the name of the
bidder)**

I …….. (Name and designation)**…… appointed as the
attorney/authorized signatory of the bidder (including its
constituents), M/s. ________ (hereinafter called the bidder) for
the purpose of the Bid for the work of _________ as per the bid
No._________ of NMRCL, do hereby solemnly affirm and state
on behalf of the bidder including its constituents:

*1. That the bidder or any of its constituents has not been
Blacklisted/ banned for business dealings by any
Government Department, Government Agency or public
sector undertaking, at any time and/or no such blacklisting
is in force as on the deadline for submission of bids.

2. That none of the previous contracts of the bidder or any of
its constituents had been terminated / rescinded for
Contractor’s failure by NMRCL or by any Government
Department, Government Agency or public sector
undertaking, at any time and/or no such
termination/rescission is in force during the period of last 2
years before the deadline for submission of bids.

*(Add Proviso of Clause 4.4(b) (ITB suitably, if any
Contract was so terminated).

3. That the liquidated damages of 5% or more of contract
value have not been imposed by NMRCL or by any
Government Department, Government Agency or public
sector undertaking, at any time and/or no such liquidated
damages is in force on the Bidder or any of its constituents
due to delay in performance of any previous contract.

4. That Bidder or any of its constituents is neither
Bankrupt/Insolvent nor is in the process of winding-up or
insolvency before any Court on the deadline of submission
of the bid.

5. *That the  name  of the Bidder or any of its constituents is
not on  the  list of “Poor Performer” of any previous
contract prepared by NMRCL as on the deadline for
submission of bid.

6. That the Bidder or any of its constituents has not been
issued a Show Cause Notice for poor
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performer/blacklisting/ banning of business or order for
suspension of business by NMRCL.
(Whether or not decision on the show cause notice is still
pending.)

7. I/We declare that the bidder or any of its constituents have
not either changer their name or created a new business
entity as covered by the definition of “Allied Firm” under
para 1102 (available on website of Indian Railways),
consequent to having been banned business dealings or
suspended business dealings.

8. I/We declare and certify that we have not made any
misleading or false representation in the forms, statements
and attachments in proof of the qualification requirements.

9. I/We declare and certify that the bidder or any of its
constituents is not having more than 10 litigations cases
individually in the last 10 years prior to deadline for
submission of bids.

10. I/We declare that the information and documents
submitted along with the tender by us are correct and we
are fully responsible for the correctness of the information
and documents, submitted by me/us.

11. I/We understand that if the contents of the affidavit are
found to be false at any time during bid evaluation, it will
lead to forfeiture of the bid security. Further, I/We and all
our constituents understand that we shall be liable to be
blacklisted from award of any future contract for a period
of five years from the date of submission of the bid.

12. I/We also understand that if the contents of the affidavit
are found to be false at any time after the award of the
contract it will lead to termination of the contract, forfeiture
of Bid or Performance Security and Blacklisting, from any
award of future contracts for a period of five years from a
date of submission of bids.

SEAL AND SIGNATURE OF THE BIDDER

Verification:

Verified on ______ day of _____ at _________ that the
contents of the above mentioned affidavit are true and correct
and nothing material has been concealed there from.
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SEAL AND SIGNATURE OF THE BIDDER

*Modify the contents wherever necessary, in terms of sub-clause
4.4 ITB.
** The contents in Italics are only for guidance purpose and
details as appropriate, are to be filled in suitably by Bidder.

Attestation before Magistrate/Public Notary
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Price Proposal Submission sheet

DELETED
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Form: PC/1

Schedules
Schedule of Payment Currencies

(Refer Sub Clause 14.15)

DELETED
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Form: JV/1

PRO-FORMA LETTER OF PARTICIPATION FROM EACH PARTNER
OF JOINT VENTURE (JV)
(On each Firm's Letter Head)

No…. Dated

From:
……………………..
………………..

To,
THE MANAGING DIRECTOR,
NAGPUR METRO RAIL CORPORATION LTD.,
“Metro House”,28/2, CK Naidu Marg Anand Nagar,
Civil Lines, NAGPUR
Maharashtra

Sir,

Regarding:

“Construction of Bridges (including rail-over-bridge over concor siding at Khapri), Retaining
Walls, Boundary Walls and Earthwork in Depot and at-grade section between Ch 14200 -
Ch. 21504.5 in Airport-Khapari-Mihan Depot section on North – South corridor of Nagpur
Metro Rail Project"

Ref: Your notice for Invitation for Bid (IFB) ………………………………..

1. We wish to confirm that our company/firm (delete as appropriate) has formed a Joint
Venture with and for the purposes associated with IFB referred to above.

(Members who are not the lead partner  of the JV should add the following paragraph)*.

2.      ‘The JV is led by … whom we hereby authorise to act on our behalf for the purposes
of submission of Bid for ………. and authorise to incur liabilities and receive
instructions for and on behalf of any and all the partners or constituents of the Joint
Venture.’

OR

(Member(s) being the lead member of the group should add the following paragraph)*

2.         ‘In this group we act as leader and, for the purposes of applying for qualification,
represent the Joint Venture:’

Pin Code- 440001
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3. In the event of our group being awarded the consultancy contract, we agree to be
jointly with……… (Names of other members of our JV)……… and severally liable to
the NMRCL, its successors and assigns for all obligations, duties and responsibilities
arising from or imposed by the contract subsequently entered into between NMRCL
and our JV.

4.  *I/We, further agree that entire execution of the contract shall be carried out
exclusively through the lead partner.

Yours faithfully,

(Signature)

(Name of Signatory)………………….
(Capacity of Signatory)…………………
Seal * Delete as applicable
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Form: JV/2

FORMAT FOR POWER OF ATTORNEY FOR AUTHORISED
SIGNATORY OF JOINT VENTURE (JV) PARTNERS

POWER OF ATTORNEY*

(To be executed on non-judicial stamp paper of the appropriate value in accordance
with relevant stamp Act. The stamp paper to be in the name of the company who is

issuing the power of Attorney)

Know all men by these presents, we … do hereby constitute, appoint and authorise Mr. /Ms.
…. who is presently employed with us and holding the position of ……as our attorney, to do
in our name and on our behalf, all such acts, deeds and things necessary in connection with
or incidental to our bid for the work of …Including signing and submission of all documents
and providing information/responses to NMRCL, representing us in all matters, dealing with
NMRCL in all matters in connection with our bid for the said project.

We hereby agree to ratify all acts, deeds and things lawfully done by our said attorney
pursuant to this Power of Attorney and that all acts, deeds and things done by our aforesaid
attorney shall and shall always be deemed to have been done by us.

Dated this the ……… day of …………. 201__

(Signature of authorised Signatory)

………………………………………
(Signature and Name in Block letters of Signatory)
Seal of Company

Witness

Witness 1:
Name:

Address:

Occupation:

Witness 2:
Name:

Address:

Occupation:

*Notes:
i) To be executed by all the partners individually, in case of a Joint Venture.
ii) The mode of execution of the Power of Attorney should be in accordance with the

procedure, if any, laid down by the applicable law and the charter documents of
the executant(s) and when it is so required the same should be under common
seal affixed in accordance with the required procedure.
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Form: JV/3

FORMAT FOR POWER OF ATTORNEY TO
LEAD PARTNER OF JOINT VENTURE (JV)

(To be executed on non-judicial stamp paper of the appropriate value in accordance
with relevant stamp Act. The stamp paper to be in the name of the company who is

issuing the power of Attorney)

POWER OF ATTORNEY1

Whereas Nagpur Metro Rail Corporation Limited has invited Bids for the work of

Whereas, the members of the Joint Venture comprising of M/s. …... and M/s. ………are
interested in submission of bid for the work of “Construction of Bridges (including rail-over-
bridge over concor siding at Khapri), Retaining Walls, Boundary Walls and Earthwork in
Depot and at-grade section between Ch 14200 - Ch. 21504.5 in Airport-Khapari-Mihan
Depot section on North – South corridor of Nagpur Metro Rail Project” in accordance with
the terms and conditions contained in the bidding documents.

Whereas, it is necessary for the members of the Joint Venture to designate one of them as
the Lead Partner, with all necessary power and authority to do, for and on behalf of the Joint
Venture, all acts, deeds and things as may be necessary in connection with the Joint
Venture's bid for the project, as may be necessary in connection the Joint Venture's bid for
the project.

NOW THIS POWER OF ATTORNEY WITNESSETH THAT:

We, M/s. ………………, hereby designate M/s. ………………………………,  being one of the
partners of the Joint Venture, as the lead partner of the Joint Venture, to do on behalf of the
Joint Venture, all or any of the acts, deeds or things necessary or incidental to the Joint
Venture's bid for the contract, including submission of bid, participating in conferences,
responding to queries, submission of information/ documents and generally to represent the
Joint Venture in all its dealings with NMRCL or any other Government Agency or any
person, in connection with the contract for the said work until culmination of the process of
bidding till the contract agreement is entered into with the Nagpur Metro Rail Corporation
Limited  and thereafter till the expiry of the contract agreement.

We hereby agree to ratify all acts, deeds and things lawfully done by lead member,
our said attorney, pursuant to this power of attorney and that all acts deeds and
things done by our aforesaid attorney shall and shall always be deemed to have
been done by us/ Joint Venture.

Dated this the ………… Day of ……….. 201..

1 To be executed by all the members of the consortium except the lead member.
The mode of execution of the Power of Attorney should be in accordance with the procedure, if
any, laid down by the applicable law and the charter documents of the executants(s) and when it
is so required the same should be under common seal affixed in accordance with the required
procedure.
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…………………….
(Signature)
………………………………………
(Name in Block letters of Executant)
Seal of Company

Witness 1:
Name:
Address:
Occupation:

Witness 2:
Name:
Address:
Occupation:
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Form: BDF/1
Bid Security
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Form: JV/4

DRAFT MEMORANDUM OF UNDERSTANDING (MOU)
For

JOINT VENTURE PARTICIPATION
BETWEEN

M/s ……………….. having its registered office at ………………… (hereinafter referred to as
…………………) acting as the Lead Partner of the first part,

and

M/s ………………………….having its registered office at ……………. (hereinafter referred to
as `……………….’) in the capacity of a Joint Partner of the other part.

The expressions of …………….. and ………….. shall wherever the context admits, mean
and include their respective legal representatives, successors-in-interest and assigns and
shall collectively be referred to as “ the Parties” and individually as “ the Party”

WHEREAS:

Nagpur Metro Rail Corporation Limited Rail (NMRCL) [hereinafter referred to as “Employer”]
has invited bids for “Construction of bridges (including rail-over-bridge over concor

siding at khapri), retaining walls, boundary walls and earthwork in depot and at-grade
section between ch 14200 - ch. 21504.5 in airport-khapari-mihan depot section on
North – south corridor of nagpur metro rail project”

NOW, THEREFORE, THE PARTIES AGREE AS FOLLOWS:

1. The following documents shall be deemed to form and be read and construed as an
integral part of this MOU.

i) Notice for Bid, and
ii) Bidding document
iii) Any Addendum/Corrigendum issued by NMRCL.
iv) The bid submitted on our behalf jointly by the Lead Partner.

2. The `Parties’ have studied the documents and have agreed to participate in submitting a
bid’ jointly.

3. M/s ………shall be the lead member of the JV for all intents and purpose and shall
represent the Joint Venture in its dealing with the Employer. For the purpose of submission
of bid proposals, the parties agree to nominate …….. as the leader duly authorized to sign
and submit all documents and subsequent clarifications, if any, to the Employer. However
M/s ……… shall not submit any such proposals, clarifications or commitments before
securing the written clearance of the other partner which shall be expeditiously given by
M/s……..…….to M/s………….

4. The `Parties’ have resolved that the distribution of share and responsibilities is as under:

(a         Lead Partner share ……..% ;
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Responsibilities
(i) ………
(ii) ……….
(iii) …..

(b) Joint Venture Partner share ……..% ;
Responsibilities
(i) ………
(ii) ……….
(iii) …..

5. JOINT AND SEVERAL RESPONSIBILITIES
The Parties undertake that they shall be jointly and severally liable to the Employer in the
discharge of all the obligations and liabilities as per the contract with the Employer and for
the performance of contract awarded to their JV.

6. ASSIGNMENT AND THIRD PARTIES
The parties shall co-operate throughout the entire period of this MOU on the basis of
exclusivity and neither of the Parties shall make arrangement or enter into agreement either
directly or indirectly with any other party or group of parties on matters relating to the Project
except with prior written consent of the other party.

7. EXECUTIVE AUTHORITY
The said Joint Venture through its authorized representative shall receive instructions,
payments from the Employer. The management structure for the project shall be prepared
by mutual consultations to enable completion of project to quality requirements within
permitted cost and time.

8. BID SUBMISSION
Each Party shall bear its own cost and expenses for preparation and submission of the bid
and all costs until conclusion of a contract with the Employer for the Project.  Common
expenses shall be shared by both the parties in the ratio of their actual participation.

9. INDEMNITY
Each party hereto agrees to indemnify the other party against its respective parts in case of
breach/default of the respective party of the contract works of any liabilities sustained by the
Joint Venture.

10. For the execution of the respective portions of works, the parties shall make their own
arrangements to bring the required finance, plants and equipment, materials, manpower and
other resources.

12. DOCUMENTS & CONFIDENTIALITY
Each Party shall maintain in confidence and not use for any purpose related to the Project all
commercial and technical information received or generated in the course of preparation and
submission of the bid.

13. ARBITRATION
Any dispute, controversy or claim arising out of or relating to this agreement shall be settled
in the first instance amicably between the parties. If an amicable settlement cannot be
reached as above, it will be settled by arbitration in accordance with the Indian Arbitration
and Conciliation Act 1996 or any amendments thereof. The venue of the arbitration shall be
Nagpur.
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14. VALIDITY
This Agreement shall remain in force till the occurrence of the earliest to occur of the
following, unless by mutual consent, the Parties agree in writing to extend the validity for a
further period.

a. The bid submitted by the Joint Venture is declared unsuccessful, or
b. Cancellation/ shelving of the Project by the Employer for any reasons prior to award of
work
c. Execution of detailed JV agreement by the parties, setting out detailed terms after award
of work by the Employer.

15. This MOU is drawn in ….. number of copies with equal legal strength and status.  One
copy is held by M/s ………… and the other by M/s. ....... and a copy submitted with the
proposal.

16. This MOU shall be construed under the laws of India.

17. NOTICES
Notices shall be given in writing by fax confirmed by registered mail or commercial courier to
the following fax numbers and addresses:

Lead Partner Other Partner
…………….. …………………
…………………………. …………………
(Name & Address) (Name & Address)

IN WITNESS WHEREOF THE PARTIES, have executed this MOU the day, month and year
first before written.

M/s…………………………….. M/s……………………….
…….…………………………… …………………………..
(Seal) (Seal)

Witness

1…………………..(Name & Address)

2………………….. (Name & Address)
*****
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Form: JV/5

DRAFT FORMAT OF JOINT VENTURE AGREEMENT

M/s ……………….. having its registered office at ………………… (Hereinafter
referred to as …………………) acting as the Lead Partner of the first part, And M/s
………………………….having its registered office at ……………. (Hereinafter
referred to as `……………….’) in the capacity of a Joint Partner of the other part. The
expressions of …………….. and ………….. shall wherever the context admits, mean
and include their respective legal representatives, successors-in-interest and assigns
and shall collectively be referred to as “ the Parties” and individually as “ the Party”

WHEREAS:

NAGPUR METRO RAIL CORPORATION LTD. (NMRCL) [hereinafter referred to as
“Employer”] has invited bids for “Construction of Bridges (including rail-over-bridge over
concor siding at Khapri), Retaining Walls, Boundary Walls and Earthwork in Depot and at-
grade section between Ch 14200 - Ch. 21504.5 in Airport-Khapari-Mihan Depot section on
North – South corridor of Nagpur Metro Rail Project".

NOW, THEREFORE, THE PARTIES AGREE AS FOLLOWS:

1. The following documents shall be deemed to form and be read and construed as
an integral part of this AGREEMENT.

i) Notice for Bid, and
ii) Bidding document
iii) Any Addendum/Corrigendum issued by NMRCL
iv) The bid submitted on our behalf jointly by the Lead Partner.

2. The `Parties’ have studied the documents and have agreed to participate in
submitting a `bid’ jointly.

3. M/s ………shall be the lead member of the JV for all intents and purpose and shall
represent the Joint Venture in its dealing with the Employer. For the purpose of
submission of bid proposals, the parties agree to nominate …….. as the leader duly
authorized to sign and submit all documents and subsequent clarifications, if any, to
the Employer. However M/s ……… shall not submit any such proposals,
clarifications or commitments before securing the written clearance of the other
partner which shall be expeditiously given by M/s……..…….to M/s………….

4. The `Parties’ have resolved that the distribution of share and responsibilities is as
under:

(a         Lead Partner share ……..% ;
Responsibilities
(i) ………
(ii) ……….
(iii) …..
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(b) Joint Venture Partner share ……..% ;
Responsibilities
(i) ………
(ii) ……….
(iii) …..

5. JOINT AND SEVERAL RESPONSIBILITIES
The Parties undertake that they shall be jointly and severally liable to the Employer
in the discharge of all the obligations and liabilities as per the contract with the
Employer and for the performance of contract awarded to their JV.

6. ASSIGNMENT AND THIRD PARTIES
The parties shall co-operate throughout the entire period of this AGREEMENT on the basis
of exclusivity and neither of the Parties shall make arrangement or enter into agreement
either directly or indirectly with any other party or group of parties on matters relating to the
Project except with prior written consent of the other party.

7. EXECUTIVE AUTHORITY
The said Joint Venture through its authorized representative shall receive
instructions, payments from the Employer. The management structure for the project
shall be prepared by mutual consultations to enable completion of project to quality
requirements within permitted cost and time.

8. BID SUBMISSION
Each Party shall bear its own cost and expenses for preparation and submission of the bid
and all costs until conclusion of a contract with the Employer for the Project.  Common
expenses shall be shared by both the parties in the ratio of their actual participation.

9. INDEMNITY
Each party hereto agrees to indemnify the other party against its respective parts in case of
breach/default of the respective party of the contract works of any liabilities sustained by the
Joint Venture.

10. For the execution of the respective portions of works, the parties shall make their
own arrangements to bring the required finance, plants and equipment, materials,
manpower and other resources.

11. DOCUMENTS & CONFIDENTIALITY
Each Party shall maintain in confidence and not use for any purpose related to the
Project all commercial and technical information received or generated in the course
of preparation and submission of the bid.

12. ARBITRATION
Any dispute, controversy or claim arising out of or relating to this agreement shall be settled
in the first instance amicably between the parties. If an amicable settlement cannot be
reached as above, it will be settled by arbitration in accordance with the Indian Arbitration
and Conciliation Act 1996 or any amendments thereof. The venue of the arbitration shall be
Nagpur.

13. VALIDITY
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This Agreement shall remain in force till the occurrence of the earliest to occur of the
following, unless by mutual consent, the Parties agree in writing to extend the validity for a
further period.

a. The bid submitted by the Joint Venture is declared unsuccessful, or
b. Cancellation/ shelving of the Project by the Employer for any reasons prior to
award of work
c. Execution of detailed JV agreement by the parties, setting out detailed terms after
award of work by the Employer.

15. This AGREEMENT is drawn in ….. number of copies with equal legal strength and

status. One copy is held by M/s ………… and the other by M/s. &  …….M/s ……….. and

a copy submitted with the proposal.

16. This AGREEMENT shall be construed under the laws of India.

17. NOTICES
Notices shall be given in writing by fax confirmed by registered mail or commercial
courier to the following fax numbers and addresses:

Lead Consultant Other Partner
…………….. …………………
…………………………. …………………
(Name & Address) (Name & Address)

IN WITNESS WHEREOF THE PARTIES, have executed this AGREEMENT the day,
month and year first before written.

M/s…………………………….. M/s……………………….
…….…………………………… …………………………..
(Seal) (Seal)

Witness
1…………………..(Name & Address)

2………………….. (Name & Address)

Bill of Quantities (BOQ)
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For Bill of Quantities, Please refer Schedule-A
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Bidders Qualification
To establish its qualifications to perform the contract in accordance with Section 3 (Evaluation and
Qualification Criteria) the Bidder shall provide the information requested in the corresponding
Information Sheets included hereunder.
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Form ELI - 1: Bidder’s Information Sheet

Bidder’s Information

Bidder’s legal name

Bidder’s country of
constitution

Bidder’s year of
constitution

Bidder’s legal address
in country of
constitution

Bidder’s authorized
representative
(name, address,
telephone numbers, fax
numbers, e-mail
address)

The bidder shall attach copies of the following original documents with the form:

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

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

3. In case of JV, MOU to form JV or JV agreement, in accordance with ITB 4.1.
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Form ELI - 2: JV Information Sheet
Each member of a JV must fill in this form separately

JV / Specialist Subcontractor Information

Bidder’s legal name

JV Partner’s or
Subcontractor’s legal
name

JV Partner’s country of
constitution

JV Partner’s year of
constitution

JV Partner’s legal address
in country of constitution

JV Partner’s authorized
representative information
(name, address, telephone
numbers, fax numbers, e-mail
address)

The bidder shall attach copies of the following original documents with the form:

1. Articles of incorporation or constitution of the legal entity named above, in accordance with ITB 4.1 and 4.2.
2. Authorization to represent the firm named above, in accordance with ITB 20.2.
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Form FIN-1: Financial Situation
Each Bidder or each member of a JV must fill in this form separately

NAME OF BIDDER/JV PARTNER:

Financial Data for Previous 3 Years [Indian National Rupees]

Year 1: Year 2: Year 3:

1. Total Assets

2. Current Assets

3. Total Liabilities

4. Current Liabilities

5. Net Worth

[= 1 – 3]

6. Working Capital

[= 2 - 4]

The bidder shall attach copies of the following original documents with the form:

1. Copies of the audited balance sheets, including all related notes, and income statements for the
last three years, as indicated above, complying with the following conditions.

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

 Historic financial statements must be audited by a certified accountant.

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

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

2. Contents of this form should be certified by a Chartered Accountant/Auditor.
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Form FIN-2: Average Annual Contract Turnover
Each Bidder or each member of a JV must fill in this form separately:

NAME OF BIDDER/JV PARTNER:

Annual Turnover Data for the Last 3 Years  (Construction only)

Year Amount
Currency

Exchange
Rate

Indian National Rupees
Equivalent

Average Annual Contract Turnover

1. The information supplied shall be substantiated by data in the audited balance sheets and profit
and loss accounts for the relevant years and submitted as attachments to form Fin-1 in respect of the
bidder or all partners constituting the bidder.

2. Contents of this form should be certified by a Chartered Accountant/Auditor.
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Form FIN-3: Current Contract Commitments / Works in Progress
(Similar works as per para 2.2.4 of section 3)

Bidders and each partner to a JV should provide information on their current commitments on all
contract that have been awarded, or which a letter of intent or acceptance has been received, or for
contracts approaching completion, but for which an unqualified, full completion certificate has yet to be
issued.

Contract Commitments (Similar works as per para 2.2.4 of section 3)

SN Descri-
ption of

work

Cont-
ract No.
& date

Name &
address of
Employer,
Tel./Fax/

Email

Value
of Con-
tract in

INR

Stipulated
Period of

completion

Value of
Balance

work

Anticipated
date of Com-

pletion

1

2

Total

Note:  Enclose Certificate(s) from Engineer(s) Incharge (not below the rank of Executive
Engineer) for Value of outstanding work. In case it is not feasible to furnish certificate
from all the units the bidder should record the following certificate on Fin 3:

"Certified that current commitments on all the contracts that have been awarded or for which a
letter of intent or acceptance has been received or for the works in progress or the works
approaching   completion, value of outstanding work has been indicated in the above table
correctly. It is further certified that if later on the employer discovers that information provided
in the table is incorrect then the employer will treat our bid invalid and it will be liable for
rejection"
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Form FIN-4: Value of works executed during last 5 years. (Similar
works as per para 2.2.4 of section 3)

Each Bidder or each member of a JV must fill in this form separately.
Name of Bidder/JV Partner: --------------

Sr.
No

Year Value of Works executed in
INR ( Contract Receipts for
similar works as per para 2.2.4

of  section 3)

1 2013-14

2 2012-13

3 2011-12

4 2010-11

5 2009-10

Note: The information should be extracted from audited balance sheet and should be
certified by the Chartered Accountant.
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Form EXP-2(a): Specific Construction Experience
Fill up one form per contract

Contract of Similar Size and Nature

Contract No. Contract
Identification

Award Date Completion Date

Total Contract Amount INR

If partner in a JV
specify participation in
total contract amount

Percent of Total: Amount: INR

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

Description of the similarity in accordance with Criteria 2.3.1 of Section 3

The bidder shall attach copies of Certificate of Completion issued by the employer, failing
which the claim of the bidder shall be summarily rejected (in case of experience as a sub-
contractor, the employer shall be the owner of the Project who has engaged the main
Contractor), with the form.
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Form EXP-2(b): Construction Experience in Key Activities
Fill up one form per contract

Contract of Similar Size and Nature

Contract  No. Contract
Identification

Award Date Completion Date

Total Contract Amount INR

If partner in a JV
specify participation in
total contract amount

Percent of Total: Amount: INR

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

Description of the similarity in accordance with Criteria 2.3.1 of Section 3

Annual progress of Key Activities in last 7 years against single contract.

Key Activities Year(s) Progress

The bidder shall attach copies of Certificate of Completion issued by the employer, failing
which the claim of the bidder may be rejected (in case of experience as a sub-contractor, the
employer shall be the owner of the Project who has engaged the main Contractor), with the
form.
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EMPLOYERS REQUIREMENT- SCOPE OF WORK

CONTENTS

CLAUSE DESCRIPTION
PAGE
No.

1.0 GENERAL 2

2.0 WORK CONTENT 2

3.0 WORK ON ROADS 4

4.0 UTILITIES 9

5.0 DOCUMENTS 9

6.0 PROGRAMME REQUIREMENTS 10

7.0 MONTHLY PROGRESS REPORT 21

8.0 PROGRAMME UPDATE 21

9.0 PERSONNEL 24

10.0 EQUIPMENT 26



NAGPUR METRO RAIL CORPORATION LTD. (NMRCL)

Section 5: Works Requirement – Scope of Work (Ch. I) Page 2 of 27
NMRCL/NGP/METRO/AT GRADE ALIGNMENT CH. 14620 TO CH. 19154.5 AND DEPOT

SCOPE OF WORK

1.0 GENERAL
This work includes the i) CONSTRUCTION OF CIVIL WORK OF VIADUCT,
EMBANKMENT, BLANKETING, BRIDGES, RETAINING WALL, BOUNDARY WALL FOR AT
GRADE ALIGNMENT BETWEEN CH. 14200 - CH. 19154.5 AND ii) EARTH WORK AND
CONSTRUCTION OF BOUNDARY WALL INSIDE DEPOT BETWEEN CH. 19154.5 – CH.
21604.5 IN CONNECTION WITH NORTH – SOUTH CORRIDOR OF NAGPUR METRO RAIL
CORPORATION LIMITED. The portion of the alignment on the embankment shall
be with suitable toe wall/retaining wall and slope pitching. The retaining wall has
to be constructed up to full height of embankment in the stretches where
sufficient land corridor is not available to accommodate the side slopes of
embankment. All civil structures below the proposed metro alignment shall be
suitably extended. The key dates for the various stages of the work are defined
elsewhere in these tender documents. The detailed scope of work is described in
this Chapter.
The instructions given in this chapter are general and are applicable to all activities
of Metro railway construction. Relevant points, as may be applicable to a particular
activity shall be adopted.

2.0 WORK CONTENT
2.1 Scope of work

The scope of works shall, inter-alia, include the following but not be limited to:

A) Construction of the viaducts by segmental box girders/ Pre-stressed I-Girders
with RCC deck slab, adopting pre-stressing technology, including all super
structures parapets/walkways/railings, etc. as shown   in   general
arrangement   drawings. Special   spans   for crossing Railways /Roadways
/Nallah / Pedestrian footpath, etc shall be constructed by adopting pre-
stressed four (4) I-girders with concrete deck slab/ pre-stressed “U” girder/
Composite steel girders to optimize the vertical profile of the alignment. The
deck width of the viaduct in the station approaches shall be suitably
extended by extending the arms/pier caps up to the required length along
the viaduct to accommodate the system requirements   for S&T and
Traction installations. Continuous spans shall be constructed at the location
of crossovers and turnouts. All Railways, Roadways and other crossings are
to be executed in such a manner that work is carried out without traffic
blocks for Railways and without substantially affecting other services including
Roadways.

B) Construction of the embankment with toe wall (Gravity retaining wall/ RCC
counter forte retaining wall) of suitable height with slope protection by
pitching and provision of 1.0 m Blanketing material. The drainage
arrangement for the surface runoff for the proposed track structures and
right of way, as well as to drain out the surface runoff of the existing
Railway tracks near the existing Railway Track to dissipate pore water
pressure.  The slope shall be pitched, if required, in full surface area and
shall have surface run-off drains. The slabs at grade shall be constructed
along with parapets and maintenance walk ways as per the general
arrangement shown in the approved drawings. No gaps shall be left for the
trespassers along the corridor. The RUBs/drains/Nallah, etc shall be
extended/constructed suitably and shall be to the satisfaction of the NHAI or



NAGPUR METRO RAIL CORPORATION LTD. (NMRCL)

Section 5: Works Requirement – Scope of Work (Ch. I) Page 3 of 27
NMRCL/NGP/METRO/AT GRADE ALIGNMENT CH. 14620 TO CH. 19154.5 AND DEPOT

other concerned agencies as applicable.

C) Due care shall be taken for the drain crossing the Railway track. All care
shall be taken to for the protection of the existing structures, if any, in the
vicinity of work site.

(D) The brief details of the works for the items covered under various
schedules of BOQ are described below but not limited to:
(i) Foundation structures on piles by hydraulic rotary rigs/open

foundations.

(ii) Slope of excavation for foundations shall be such that the existing
Railways / Roadways & other establishments shall in no way be
affected. This may be achieved by suitable protection measures
as may be required.

(iii) Station structure including track supporting structure, columns,
beams, slabs,  staircases,  parapets,  canopies,  gutters,
facades  and  other structures at all levels as shown in the
elevations, cross sections and other tender drawings.

(iv) Columns/piers, pier caps and cross girders as per standard
shapes and finishes approved by the Employer.

(v) Elastomeric bearings on standard spans including bearing
pedestals, seismic devices.

(vi) Lift shafts, escalator pits and other fixtures subject to coordination
with respective system contractors.

(vii) Strengthening of track bed at cross over locations and other
locations identified for the system.

(viii) Providing and fixing of cable ducts & covers with the use of suitable
material approved by the engineer. Suitable modifications shall be
required in front of cutouts including provision of covers as required
by System contractors.

(ix) Expansion joints shall be provided as per specifications.

(x) Construction of masonry works, lintel, ties required for earthquake
resistance as per latest relevant BIS codes at various levels in the
structures.

(xi) Provision of inserts for track plinth (shear connectors).

(xii) Earth filling/sand filling with compaction with Contractor’s own good
earth/sand up to plinth level wherever required.

(xiii) Crash barrier as per detailed drawing/design.
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(E) The vertical clearances in case of Roadways
(existing/diverted) shall be kept at 5.5 m minimum from the
highest point of carriage way and in case of Railways 6.25 m
minimum from existing rail level. However in exceptional cases,
the clearance shall be reduced with prior permission from the
Employer/Engineer.

F) All work sites, construction depot shall be barricaded and
barricades shall be maintained till completion of the activities.
The tree cutting shall be carried out only with the permission of
Forest department/ Local Authority and cut trees to be deposited
in consultation with them. No extra payment shall be made for
these activities.

G) Any other item of work as may be required to be carried out for
completing the works in the specified length including all
necessary interfacing works for the stations, viaducts and
embankments and system-vide Contractors in all respects in
accordance with the provisions of the Contract and/or to ensure
the structural stability and safety during and after construction.

3.0 WORK ON ROADS, TRAFFIC MANAGEMENT AND RESTORATION
WORKS

3.1 Traffic Management Plan
(1) The Contractor shall develop a detailed Traffic Management Plan for

the work under the contract. The purpose is to develop a Traffic
Management Plan to cope with the traffic disruption as a result of
construction activities by identifying strategies for traffic management
on the roads and neighbourhoods impacted by the construction
activities. The Contractor shall implement the Traffic Management
Plan throughout the whole period of the Contract.

Principles for Traffic Management
The basis for the Plan shall take into consideration four principles:

 to minimise the inconvenience of road users and the interruption
to surface traffic through the area impacted by the construction
activities;

 to ensure the safety of road users in the impacted area;

 to facilitate access to the construction site, and to maintain
reasonable construction progress.

 to ensure traffic safety at each construction site.
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Integrated Traffic Management Plan
The Contractor shall prepare an integrated plan showing the
arrangements to be made for accommodating road and pedestrian
traffic, at individual construction sites and continuously along the
alignment, to smoothen traffic operations and for the safety of both
construction workers and road users. The Plan shall consider
different measures such as:

 proper phasing and timing of traffic signals;

 modifications to intersection geometry;

 changes in lane usage;

 parking prohibitions;

 re-location of bus stops;

 reducing width of footpaths and median;

 right-turn prohibition;

 work site access management;

 minimising the duration of any road closure;

 reversible lane operations;

 modification of roadway alignment affected by the construction,
which shall be in conformance with the requirements and
regulations defined by the relevant authorities;

 other traffic Employer’s engineering measures as may be
applicable.

Mitigation of Traffic Disturbances
(2) The Contractor shall manage the vehicular and pedestrian right of

way during the period of construction. The Contractor shall take
account of the need to maintain essential traffic requirements, as
these may influence the construction process.

The Contractor shall include local traffic diversion routes and assess
traffic impacts caused by the construction in the affected areas.
Signage layout shall be included to ensure that adequate motorist
information will be provided for traffic diversions.

Where it becomes necessary to close a road or intersection, or
supplementary lanes are required to satisfy the traffic demands,
traffic diversion schemes to adjacent roadways shall be developed
with quantitative justifications. The Contractor shall co-ordinate with
all relevant authorities, including NHAI, SVBTC, Municipality, PWD,
Police,etc.

Other considerations include:
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 The minimum lane widths for fast traffic and mixed traffic shall
follow the regulations of the different authorities.

 Any roads or intersections that have no alternative access shall
not be fully closed for construction.

 Emergency access to all properties shall be maintained at all
times.

 Access to business premises and property shall be maintained to
the extent that normal activities are not seriously disrupted.

 Minimum footpath width shall be 1.5 m, unless otherwise
indicated. The footpath shall be separated from vehicle traffic and
not necessarily immediately adjacent to vehicle traffic;

 Where existing footbridges and underpasses are demolished or
closed, provisions shall be made for pedestrian crossing to
minimise the conflicts between traffic lanes.

 Construction traffic shall be separated from other traffic wherever
possible;

 Any traffic related facilities (bus stops, parking, etc.) which are
affected by the construction works shall be maintained or
relocated to appropriate locations;

 Motorists, pedestrians, workmen, plant and equipment shall be
protected from accident at all times;

 Roadway designs, traffic management schemes, and installation
of traffic control devices shall be in conformance with the
requirements and regulations defined by the relevant authorities;
and

 Where applicable, utility diversions shall be incorporated in the
traffic management plan.

Approval for Temporary Traffic Arrangements and Control
(3) The Contractor shall make all arrangements with and obtain the

necessary approval from the transport authorities and the Police
Department for temporary traffic arrangements and control on public
roads. In the event that the Contractor, having used its best
endeavours, fails to secure the necessary approval from the transport
authorities and the Traffic Police Department for temporary traffic
arrangements and control on public roads, then the Employer will use
its best endeavours to assist the Contractor to secure such approval
but without responsibility on the part of the Employer to do so.

Temporary Traffic Arrangements and Control
(4) Temporary traffic diversions and pedestrian routes shall be surfaced

and shall be provided where work on roads or footpaths obstruct the
existing vehicular or pedestrian access. The relevant work shall not
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be commenced until the approved temporary traffic arrangements
and control have been implemented.

(5) Temporary traffic arrangements and control for work on public roads
and footpaths shall comply with the requirements of the Traffic Police.
Copies of documents containing such requirements shall be kept on
the Site at all times.

(6) Temporary traffic signs, including road marking, posts, backing plates
and faces, shall comply with the requirements of the Traffic Police
and should be in accordance with the requirements of Ministry of
Surface Transport. All overhead traffic management signs that are
fixed to bridges and gantries shall be illuminated at night. Pedestrian
routes shall be illuminated at night to a lighting level of not less than
50 lux.

(7) Adequate number of traffic marshals shall be deployed for smooth
regulation of traffic.

(8) Temporary traffic arrangements and control shall be inspected and
maintained regularly, both by day and night. Lights and signs shall be
kept clean and legible . Equipments which are damaged, dirty,
incorrectly positioned or not in working order shall be repaired or
replaced promptly.

Particulars of Temporary Traffic Arrangements and Control
(9) The following particulars of the proposed temporary traffic

arrangements and control on public roads shall be submitted to the
Engineer for consent at least 28 days before the traffic arrangements
and control are implemented:

 details of traffic diversions and pedestrian routes;

 details of lighting, signage, guarding and traffic control
arrangements and equipment;

 any conditions or restrictions imposed by Traffic Police or any
other relevant authorities, including copies of applications,
correspondence and approval.

(10) Where concrete barriers are used to separate flows of traffic, the
barriers shall be in a continuous unbroken line. No gaps shall be left
between any sections of the barrier.

(11) Site perimeter fencing and barriers along the roadway, shall have
flashing amber lights positioned on the top of them every 50 metres
apart and at every abrupt change in location. Directly below the
flashing light shall be fixed, in the vertical position, a white fluorescent
light with a waterproof cover.
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Use of Roads and Footpaths
(12) Public roads and footpaths on the Site in which the work is not being

carried out shall be maintained in a clean and passable condition.

(13) Measures shall be taken to prevent the excavated materials, silt or
debris from entering gullies on roads and footpaths; entry of water to
the gullies shall not be obstructed.

(14) Surfaced roads on the Site and leading to the Site shall not be used
by tracked vehicles unless protection against damage is provided.

(15) Contractor's Equipment and other vehicles leaving the Site shall be
loaded in such a manner that the excavated material, mud or debris
will not be deposited on roads. All such loads shall be covered or
protected to prevent dust being emitted. The wheels of all vehicles
shall be washed when necessary before leaving the Site to avoid the
deposition of mud and debris on the roads.

3.2 Reinstatement of Public Roads and Footpaths
Temporary diversions, pedestrian access and lighting, signing,
guarding and traffic control equipment shall be removed immediately
when they are no longer required. Roads, footpaths and other items
affected by temporary traffic arrangements and control shall be
reinstated to the same condition as existed before the work started or
as permitted by the Engineer immediately after the relevant work is
complete or at other times permitted by the Employer/Engineer.

The Contractor shall submit his design for the reinstatement to the
relevant authorities and obtain their prior approval to carrying out the
work. Reinstatement works shall include but not be limited to:

 Parking bays

 Footpath and kerbs

 Road Signage

 Street Lighting

 Landscaping

 Traffic Lights and Control Cable

 Road painting

Unless otherwise directed by the Employer/Engineer, any areas disturbed

by the construction activity, either inside or outside the Project Right of Way,

shall be reinstated as follows:
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All areas affected by the construction work shall be reinstated to their

original condition, with new materials, including but not necessarily limited

to, sidewalks, parking lots, access roads, adjacent roads properties and

landscaping. Grass cover shall be provided for any bare earth surface

areas, along with proper provisions for surface drainage.

4.0 UTILITIES

The utilities are to be diverted with proper liaison and approval of the utility

owning agencies. The utilities which are not be diverted but require

supporting, proper supporting be done so that they are not damaged along

their branches. Precautions to be taken while handling the utilities are

mentioned as under;

(i) Contractor should make his own survey for identification of

underground/above ground utilities.

(ii) Utilities must not be damaged at any cost. If due to some reason, mis-

happening occurs, it should be rectified immediately by the Contractor

at his own cost under intimation of NMRCL.

(iii) Till rectification of the damaged trunk sewers, the Contractor shall

arrange substitute arrangement for sewer pumping and its disposal as

per directions of owning agencies and municipality. The similar

arrangement may be done for other utilities.

(iv) NMRCL shall arrange to have all such services diverted / re-routed

through concerned departments

5.0 DOCUMENTS
Temporary Works Design Report

A report which provides sufficient information on the design of the
Temporary Works to allow the Engineer to assess their effects on the
Permanent Works and to enable these to be taken into account in the review
of the Definitive Design.

Construction/Installation Analysis Report

A report containing a stage-by-stage construction/installation sequence for
all structures/equipment.
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Construction Method Statement

A report which provides sufficient information on viaducts and including
elements of support system and list of the equipment proposed to be used
and for the works, the methods of construction and Contractor's Equipment
to allow the Engineer to assess their effects on the Permanent Works and to
enable these to be taken into account in the Design of permanent structures.

Report on the Use of Works Areas

A report updating the proposals from those contained in the Contractor's
Technical Proposals for the use of Works areas and their reinstatement,
detailing the accesses and accesses facilities.

6.0 PROGRAMME REQUIREMENTS

6. 1 Purpose of Program
The purpose for the requirement of Program (Scheduling) information

described in this document is to provide the Engineer with status reports for

managing, monitoring and coordinating the awarded contract during the

execution within the overall multi-contract project schedule. It describes a

series of reports to be submitted by the Contractor to the Engineer during

the execution of the contract, following the award of Contract.

The Tenderer/ Contractor shall program his work at all times to meet the

Key Dates and the Works Area Hand-over Dates specified in the tender

documents.

The Tenderer/ Contractor shall include in all programs his work obligations

towards shared access, shared Site areas and other coincident or adjacent

Works Areas.

The Works Program, and all more detailed or revised versions, shall be

submitted to the Engineer for his consent.

6.2 METHODOLOGY
The computerized Critical Path Method (CPM) network using the

Precedence Diagramming Method (PDM) has been selected by the
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Employer as the technique for contract management system and in

coordinating the multi-contract project. This technique shall also be

employed by the Tenderer in preparing their Tender submissions and by the

Contractor in their Construction Stage submissions.

Unless otherwise agreed by the Employer/Engineer, all programs submitted

by the Contractor shall be produced using computerized Critical Path

Method (CPM) Networks developed implementing the Precedence

Diagramming Method (PDM) with Resource Loaded Charts and Tables.

The Contractor shall implement and use throughout the duration of the

Contract, a computerized system to plan, execute, maintain and manage the

planning, design, pre-construction, construction, and sub-contracts in

executing the CPM scheduling by PDM. The reports, documents and data

shall be provided monthly and shall be an accurate representation of the

current status of the Works and of the work remaining to be accomplished;

work planned to be taken up during next month, shall provide a sound basis

for identifying problems, deviations from the planned works, and for making

decisions; and shall enable timely preparation of the same for presentation

to the Engineer. The payment for the same is deemed to be included in the

rates quoted against schedules of BOQ.

6.3 PROGRAMME MANAGEMENT SOFTWARE
CPM programming software used shall be Primavera v P 6 Scheduling

software/ MS Project. The Contractor shall procure 2 licenses (one Core

license and one Web based license).with leased lines connection for

connecting these licenses to the Employer/Engineer’s System at

Headquarters. Both licenses shall be procured in the name of the

Employer, i.e. NMRCL. The Core module shall be used by the Contractor

during the Project. The Web based license shall be handed over to the

Employer/Engineer for his use, immediately after procurement. Both Core

and Web license shall be the property of NMRCL at the end of the
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Contract. The payment for the same is deemed to be included in the rates

quoted against schedules of BOQ.

6.4 SUBMISSIONS
The Contractor shall develop his Tender Program into the Initial Works

Program including an outline Narrative Statement and submit within -30

days of the date of -receipt of Letter of acceptance and its more detailed

version within 15 days of receiving the Employer/Engineer’s consent to the

proposed Initial Works Program. For this purpose, he will interact inter the

Chief Project Manager for the Works and with the program expert.

Activities in the initial works program should be arranged as per the Works

Break down Structure (WBS) of the work. The WBS of the work would be

developed by the contractor in consultation with the Employer/Engineer.

Contractor would get the WBS approved by the Employer/Engineer and

the program expert.

The first Three Month Rolling Program shall also be submitted along with

Initial Works Program within 30 days of the date of receipt of Letter of

Acceptance and all subsequent editions shall accompany the Monthly

Progress Report. The Monthly Progress Reports shall also include a

Program Update as described below.  These programs shall subsequently

be updated as described below.

Following the Employer/Engineer's consent to Contractor’s Initial Works

Program submission, the contractor shall make submissions of the Detailed

Works Program suitably amended to take into account the programs of

Designated Contracts. It is the Contractor’s responsibility to ensure timely co-

ordination with the Designated Contractors to review, revise and finalize his

Initial Work Program so as not to affect the progress of Works/ and or the

works of the Interfacing Contractors. The resubmitted program when

approved by the Engineer and the program expert shall form the Baseline
Program against which actual progress of the Contract shall be reckoned. As

the work progresses, it may be necessary to update/ revise the Baseline
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program but such updating shall only be carried out with the prior consent of

the Employer/Engineer or when directed by them.

For Initial & Detail Works Program submission, one (1) original and six (6)

copies each (along with electronic copy) of the following Programs and

Reports shall be submitted to the Employer/Engineer:

a) Program: Baseline CPM Network

b) Program: Baseline Milestone based Cost Activity Schedule

c) Baseline Schedule Report

d) Narrative

e) Baseline Physical Progress ‘S’ curve

f) Baseline Resource Charts(with Resource leveling)

g) Detailed Method Statement

The Employer/Engineer shall review and comment on the Contractor’s

programs and information submitted. The Employer/Engineer will confirm his

consent or otherwise of the submissions within Fifteen (15) calendar days.

The Engineer shall require the Contractor to re-submit within fifteen (15)

calendar days if he is of the opinion that the programs and information

submitted by the Contractor is unlikely to meet the Contract key dates.

If in the opinion of the Engineer, any of the Contractor’s revised programs or

Baseline Schedule Report is not acceptable, it shall be construed as a failure

of the Contractor to meet a Milestone.

Notwithstanding the above, the Engineer may at any time during the course

of the Contract ask the Contractor to reproduce the computer-generated

Baseline Schedule Report described above to reflect actual activity dates and

generate schedules based upon “what if” statements.  The initial computer-

generated report after receiving the Employer/Engineer’s consent will serve

as the base against which the contract progress will be measured.  Any

changes to the Report reflected in subsequent Baseline Schedule Reports

shall also require the Employer/Engineer’s consent.



NAGPUR METRO RAIL CORPORATION LTD. (NMRCL)

Section 5: Works Requirement – Scope of Work (Ch. I) Page 14 of 27
NMRCL/NGP/METRO/AT GRADE ALIGNMENT CH. 14620 TO CH. 19154.5 AND DEPOT

Failure to include any element of work required for performance of the

Contract shall not relieve the Contractor from completing all works required

under the Contract to achieve the original or any extended key completion

date.

6.5 WORKS PROGRAMME

The Works Program shall show the Contractor’s plan for organizing and

carrying out whole of the Works.

The Works Program shall be a computerized Critical Path Method (CPM)

network developed using the Precedence Diagramming Method (PDM)

and shall be present in bar chart and time-scaled network diagram format

to a weekly time scale.

Tasks in the Works Programme shall be sufficiently detailed to describe

activities and events that include, but are not limited to, the following:

(a) Key Dates, and Works Area Hand-over Dates and Interface dates.

(b) all physical work to be undertaken in the performance of the Contract

obligations, including Temporary Works,

(c) the requested date for issue of any drawings or information by the

Employer/Engineer,

(d) procurement of major materials and the delivery and/or partial delivery

date on-Site of principal items of Contractor’s Equipment,

(e) commissioning date of Contractor’s major equipment,

(f) any off-site work such as production or pre-fabrication of components,

(g) installation of temporary construction facilities,

(h) interface periods with Designated Contractors or utility undertakings,

(i) design, supply and/or construction activities of sub-contractors,

(j) any outside influence which will or may affect the Works.

The Works Program shall show achievement of all Key Dates, Interface

dates and Works Area Hand-over Dates.



NAGPUR METRO RAIL CORPORATION LTD. (NMRCL)

Section 5: Works Requirement – Scope of Work (Ch. I) Page 15 of 27
NMRCL/NGP/METRO/AT GRADE ALIGNMENT CH. 14620 TO CH. 19154.5 AND DEPOT

Activity descriptions shall be unique, describing discrete elements of work.

Any activity creating an imposed time or other constraint shall be fully

defined by the Contractor.

The Works Programme shall be organized in a logical work-breakdown-

structure including work stages and phases, and shall clearly indicate the

critical path(s).

Activity duration shall not exceed 15 days, unless otherwise consented to

by the Employer/Engineer, except non-construction activities such as

submittals, submittal reviews, procurement and delivery of materials or

equipment and concrete curing.  The Contractor shall submit a

Program/Project Calendar cross reference clearly indicating the allowance

for holidays.

The Works Program, in each submission, shall be accompanied by an

Activity Report and a Narrative Statement as described below in both

electronic and hard copy format (time scale logic diagrams in A1/A3 size,

reports in A4 size).

Activity Report shall list all activities, and events in the Works Program,

sorted by activity identification number.

The Activity Report shall include the following for each activity and event :
 Activity identification number and description,

 Duration expressed in Days,

 Early and late start & early and late finish dates.  Planned start and

finish dates,

 Calculated total float and free float,

 Predecessor and successor(s), accompanying relationships and

lead/lag duration,

 Imposed time or date constraints,

 Calendar.



NAGPUR METRO RAIL CORPORATION LTD. (NMRCL)

Section 5: Works Requirement – Scope of Work (Ch. I) Page 16 of 27
NMRCL/NGP/METRO/AT GRADE ALIGNMENT CH. 14620 TO CH. 19154.5 AND DEPOT

Narrative Statement
The Narrative shall be a comprehensive statement of the Contractor’s plan

and approach for the execution of the Works and the achievement of key

dates, handover dates, submission dates and any intermediate dates. It shall

incorporate outline method statements in respect of major items of work

including construction sequences, launching scheme, resources required

including primary item of plant, Construction Equipment required, person

responsible, quality checks, inspection and test procedures, tolerances,

Temporary Works and the like, risk analysis, etc. for carrying out that activity.

It shall fully explain the reasons for the main logic links in the Program and

include particulars of how activity duration is established. This shall include

estimated quantities, production rates and hours per shift, work days per

week and a listing of the major items of Construction Equipment planned for

use on the project. Activities, which may be expedited by use of overtime or

additional shifts, shall be identified and explained.  A listing of holidays, and

other special non-work days being used for the computer reports shall be

included.

Baseline Physical Progress ‘S’ Curve
The Contractor shall also submit a forecast Cumulative Physical Progress ‘S’

curve based on the time-phased distribution of cost in the CPM Network

Logic Diagram, expressed in percentage terms. This ‘S’ curve shall be

generated from the computerized CPM Network Logic Diagram.

Baseline Resource Charts
The Contractor shall also submit Resource Charts, generated from the

Contractor’s CPM Network Diagram, showing the anticipated manpower and

main Construction Equipment usage during the execution of the Project. The

Resources shall be properly leveled using primavera VP6 software/MS Project

Software.

All submissions of proposed Works Programs subsequently, after approval

of the Initial Works Program, shall include the actual physical progress of

work and forecast of the remaining work. Actual progress shall be stated in
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percent complete, remaining duration, and actual start and finish dates for

each activity in the Works Program.

6.6 INITIAL WORKS PROGRAMME

The Initial Works Program submitted as under need not include the full

details given under Clause 6.5 above. It should be a condensed version with

combined activities of longer duration but must show clearly how the

requirements of the Contract are to be achieved. Activities in the initial works

program should be arranged as per the Works Break down Structure (WBS)

of the work. The WBS of the work would be developed by the contractor in

consultation with the Engineer. Contractor would get the WBS approved by

the Engineer.  The outline Narrative Statement shall be in sufficient detail to

clearly show the Contractor’s intention.

Within 15 days of the Engineer’s consent to the Initial Works Program, the

Contractor shall submit to the Engineer an expanded and more detailed

version of the Initial Works Program containing all of the information and

details required under Clause 6.4 and 6.5 above.

Such submission shall make use of the Tender Program submitted earlier

but refined to include the best estimates of dates for the work of Designated

Contracts which has impact on the Contractor’s program. Such programs

shall be amended subsequently to incorporate the actual dates/ schedule of

the affecting contracts. It is the Contractor’s responsibility to ensure timely

co-ordination with the Designated Contractors to finalize the Initial Program,

without affecting progress of the work.

6.7 WORKS PROGRAMME REVISIONS
The Contractor shall immediately notify the Employer/Engineer in

writing of the need for any changes in the Works Program, whether due to a

change of intention or of circumstances or for any other reason. Where such

proposed change affects timely completion of the Works or any other Key
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Date the Contractor shall within fourteen (14) days of the date of notifying

the Engineer submit for the Engineer’s consent its proposed revised Works

Program and accompanying Narrative Statement. The proposed revised

Works Program shall show the sequence of operations of any and all works

related to the change and the impact of changed work or changed

conditions.

If at any time the Employer/Engineer considers the actual or anticipated

progress of the work reflects a significant deviation from the Works Program,

he may request the Contractor to submit a proposed revised Program which

together with an accompanying Activity Report and Narrative Statement,

shall be submitted by the Contractor within fourteen (14) days after the

Engineer’s instruction. The proposed revised Works Program shall show the

sequence of operations of any and all work related to the change and the

impact of changed work or changed conditions.

All activities that have negative float must be analysed by the Contractor to

identify the impact on the timely completion of the Works or on the

achievement of Key Dates.

6.8 THREE MONTH ROLLING PROGRAMME
The Three Month Rolling Program shall be an expansion of the Detailed

Works Program, covering sequential periods of three months. The Three

Month Rolling Program shall provide more detail of the Contractor’s plan,

organization and execution of the work within these periods. In particular, the

Contractor shall expand each activity planned to occur during the next three

(3) month period, if necessary to a daily level of detail.

The Three Month Rolling Program shall be developed as a Critical Path

Method (CPM) network, and shall be presented in bar chart and time-scaled

network diagram format. Bar charts shall be presented on an A4 and time-

scaled networks diagrams on an A3 size reproducible media. Tasks in the

program shall be derivatives of and directly related to tasks in the approved

Works Program.
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The Contractor shall describe the discrete work elements and work element

inter-relationships necessary to complete all works and any separable parts

thereof including work assigned to sub-contractors.

Activity duration shall not exceed two (2) weeks unless otherwise consented

to by the Engineer.

Each activity in the Three Month Rolling Program shall be coded, or

described so as clearly to indicate the corresponding activity in the Works

Program.

6.9 THREE MONTH ROLLING PROGRAMME REVISIONS AND UPDATE

The Three Month Rolling Program shall be extended forward each month as

described under Clause 6.8 above. Each submission of the Three Month

Rolling Program shall be accompanied by a Program Analysis Report,

describing actual progress to date, and the forecast for activities occurring

over the next three-month period.

If the Three Month Rolling Program is at variance with the Works Program,

the Program Analysis Report shall be accompanied by a supporting

Narrative Statement describing the Contractor’s plan for the execution of the

activities to be undertaken over the three month period, including program

assumptions and methods to be employed in achieving timely completion.

The Contractor shall revise the Three Month Rolling Program or propose

revisions of the Works Program, or both, from time to time as may be

appropriate to ensure consistency between them.

6.10 WEEKLY REVIEW
Once a week, on a day mutually agreed to by the Employer/Engineer and

the Contractor, a meeting will be held to assess progress by the Contractor

during the previous week, progress review which will also be attended by the

programs Expert and the Contractor’s Program Engineer. The Contractor

shall submit a construction schedule listing activities completed and in-
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progress from the previous week and the activities scheduled for the

succeeding two weeks based on the detailed Works Program.  Copies of the

schedule shall be submitted on A3 sized papers.

6.11 PROJECT CALENDAR
For the Project, the Contractor shall adopt 7 days a week calendar, identical

calendar for the purpose of programming and Execution of Works. Official

documents shall be transacted during 6 days week – Monday through

Saturday, except for 2nd Saturday of every month and National (Govt. of

India) Holidays. For Project purposes, a week begins at 0001 hours on a

Monday and ends at 2359 hours on a Sunday. The completion of an activity

or the achievement of an event when given a week number shall be taken to

mean midnight on the Sunday at the end of the numbered week. An access

date or activity start date when given as a week number shall be taken to

mean 0001 hours on a Monday of the Numbered week.

6.12 PROGRAMMING PERSONNEL
The Contractor shall submit, as part of its Staff Organization Plan, the names

and required information for the staff to be employed on Works

Programming.  The principal Works Programmer shall hold reputable

professional qualifications acceptable to the Employer/Engineer including at

least five (5) years relevant experience in programming civil engineering

works.  Others in the group shall have at least three (3) years experience in

such work.  The programmers shall be employed by the Contractor full time

on the Contract until the completion or such earlier time the Engineer may

give his consent.

6.13 PROGRAMME AND REPORT SUBMISSION FORMAT
The Contractor shall submit one (1) original and six (6) copies and one (1)

reproducible (for Programs) of all submissions to the Engineer. All submissions

shall be in A0, A1, A3 or A4 size, as appropriate except as may otherwise be

agreed by the Engineer. In addition, the computerized program and report shall

be submitted in 3-1/2 inches diskettes or compatible discs. The format for all

Program and Report submissions shall be strictly in accordance with the format

as stated herein or as requested by the Engineer.
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7.0 MONTHLY PROGRESS REPORTS

7.1 GENERAL

The Contractor shall submit to the Employer/Engineer, a Monthly Progress

Report.  This Report shall be submitted by the end of each calendar month

and shall account for all work actually performed from 26th day of the last

month and up to and including the twenty-fifth (25th) day of the month of the

submission.  It shall be submitted in a format to which the Engineer shall

have given his consent and shall contain sections/sub-sections for, but not

be limited to, the topics listed in clauses below.

7.2 PHYSICAL PROGRESS

(a) It shall describe the status of work performed, significant

accomplishments, including critical items and problem areas,

corrective actions taken or planned and other pertinent activities, and

shall, in particular, address interface issues, problems and

resolutions.

(b) It shall include a simplified representation of progress measured in

percentage terms compared with percentage planned as derived

from the Works Program.

8.0 PROGRAMME UPDATE (For Entire Project)
8.1 Program updating shall include:-

Contractor shall submit a list of Key dates for all mile stone activities,
as may be envisaged by him, for the entire project, keeping the final
completion date in view. Employer or his engineer shall scrutinse the
same and these key target dates shall be modified to improve the final
out come with due discussions with the contractors.

(a) the monthly Program Update which shall be prepared by recording

actual activity completion dates and percentage of activities completed

up to the twenty-fifth (25th ) of the month together with estimates of

remaining duration and expected activity completion based on current
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progress. The Program Update shall be accompanied by an Activity

Report and a Narrative Statement.  The Narrative Statement shall

explain the basis of the Contractor’s submittal:

(i) Early Work and Baseline Submittals – explains determination of
activity duration and describes the Contractor’s approach for
meeting required Key Dates as specified in the Contract.

(ii) Updated Detail Program Submittals – state in narrative the Works
actually completed and reflected along Critical Path in terms of
days ahead or behind allowable dates.  Specific requirements of
narrative are:

If the Updated Detailed Work Programme indicates an actual or
potential delay to Contract Completion date or Key Dates, identify
causes of delays and provide explanation of Work affected and
proposed corrective action to meet Key Dates or mitigate potential
delays.  Identify deviation from previous month’s critical path.

Identify by activity number and description, activities in progress
and activities scheduled to be completed.

Discuss Variation Order Work Items, if any.

(b) The Program Status which shall:-

(i) Show Works Program status up to and including the current report
period, display Cumulative progress to date and a forecast of
remaining work.

(ii) Be presented as a bar-chart size A3 or A4 and as a time-related
logic network diagram on an A1 media, including activity listings;

(c) The Activity Variance Analysis which shall analyze activities planned to
start prior to or during the report period but not started at the end of the
report period as well as activities started and/or completed in advance
of the Works Program.

8.2 THREE MONTH ROLLING PROGRAMME
The monthly issue of the Three Month Rolling Program.

8.3 FINANCIAL STATUS

It should include following:-

(a) A narrative review of all significant financial matters, and actions
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proposed or taken in respect to any outstanding matters.

(b) A spread sheet indicating the status of all payments due and made.

(c) A status report on status of extra items, if any

8.4 STATUS OF CLAIMS

A report on of the status of any outstanding claims.  The report shall in

particular provide interim updated accounts of continuing claims.

8.5 RESOURCES STATUS

A report on the status of deployment of all key personnel and other

manpower by trade Vis – a - Vis their deployment schedule and explaining

constraints if any.

Status of stock of all the major construction material vis -a- vis its

requirements for next month.

Status of all serviceable major construction plan and equipment at site.

8.6 PROCUREMENT REPORT

A summary of all significant procurement activities during the month,

including reasons of delay (if any) and action taken to overcome problems.

A report listing major items of plant and materials which will be incorporated

into the Works. The items shall be segregated by type as listed in the

Specifications and the report should show as a minimum the following

activities:

(a) purchase Order Date – Scheduled/ Actual,

(b) manufacturer/ Supplier and Origin,

(c) letter of Credit Issued Date,

(d) manufacturer/ Supplier Ship Date – Scheduled/ Actual,

(e) Arrival date at site and commissioning date

The report should also explain the delays (if any)  in arrivals of the major

equipment at site and the actions taken by the Contractor to expedite the
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same and the measures proposed to makeup the time loss

8.7 PRODUCTION AND TESTING

It should include following:-

(a) A review of all production and manufacturing activities during the

month.

(b) Summaries of all production and manufacturing outputs during the

month together with forecasts for the next month.

(c) Review of all testing activities (both at site and at the manufacturer’s

premises) during the month.

8.8 SAFETY
A review of all safety aspects during the month including safety inspections /

audits, reports on all accidents and actions proposed to prevent further

occurrence has to be submitted on monthly basis.

8.9 ENVIRONMENTAL

A review of all the environmental issues during the past month to include all

monitoring reports, mitigation measures undertaken, and activities to control

environmental impacts.

In case of failure of the Contractor to make submissions as per section 6.4

herein above, the Employer/ Engineer may retain 5% of the due progress

payment till the submissions. For non-submission of Monthly Update and

Progress Reports, the Employer/ Engineer may retain 5% of the due

progress payment in each case, which shall be released upon submission of

the same. In case the submissions are not made in the month it is due, the

retained payment would be released only in the next Monthly Running Bill.

9.0 Personnel

The Bidder shall deploy the minimum number of personnel for the key positions
with requisite qualification and experience as mentioned hereunder:
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Discipline Numbers Qualifications Experience in similar works
(years)

Project Manager (Civil
Engineer)

(1) Graduate in
Civil Engg.

Minimum total experience 15
years. out of which minimum 3
years as In-charge of Metro
Railway civil construction work.

Dy. Project Manager (1) Graduate in
Civil Engg.

Minimum Experience of 10
Years out of which minimum 2
years experience in Metro
Railways civil constructions
work..

Senior Engineer (1) Graduate in
Civil Engg. Or
Diploma in Civil
Engineering

Minimum Experience of 07
Years out of which minimum 2
years experience in relevant
field for Graduate engineer and
minimum Experience of 12
Years out of which minimum 5
years experience in relevant
field for Diploma holders.

Construction Planning
Engineer

(1) Graduate in
Civil Engg.

Total Minimum 5 Years
Experience out of which 02
years experience in Metro
Railways civil constructions
works.

Traffic& Utility Diversion
Manager

(1) Graduate Total Minimum 05 Years
Experience out of which 02
years experience in relevant
field.

Civil Engineer (1) Graduate in
Civil Engg. Or
Diploma in Civil
Engineering

Minimum 5 Years Experience
out of which 02 years
experience in relevant field for
Graduate engineer and
minimum Experience of 8 Years
out of which minimum 4 years
experience in relevant field for
Diploma holders.

Structural Engineers
(for design of launching
girder and
shuttering/formwork
design and other
temporary works)

(1) Graduate in
Civil Engg.

Minimum Experience of 10
Years out of which minimum 5
years experience in relevant
field.

Environmental
Specialist

(1) Graduate in
Civil/Environme
nt/Mechanical
Engg.

Minimum Experience of 10
Years out of which minimum 5
years experience in relevant
field.
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Quality Control cum
Assurance Specialist

(1) Graduate in
Civil
Engineering /
/Diploma in
Civil
Engineering

For Graduate Engineer,
Minimum7 Yrs of experience
including 2 years as In-Charge
of QA/QC. For Diploma
engineer, Minimum 12 years of
experience including 3 years as
incharge of QA/QC.

Safety Officer (1) Preferably
Graduate in
any discipline.
But must have
completed
Diploma in
safety

Minimum 5 Yrs in Safety in
Construction Industry out of
which 2 Years as an In-charge.
He should be well aware of all
Safety norms to be followed and
exercised at site in similar
nature of work.

Note: Project Manager is to be deployed within 15 days of issue of Letter of
Acceptance.  The programme for deployment of other personnel shall be
conveyed by EIC/Employer. In case of failure to deploy the above
personnel within 30 days of the stated requirement, a penalty shall be
imposed for each day of delay as under:

(a) Rs 10000 per person per day for Project Manager.

(b) Rs 3000 per person per day for other personnel

10.0 Equipment

The Bidder shall deploy the minimum number of equipment for execution of the
work as mentioned hereunder:

S.
No.

Equipment Type and Characteristics Min.
Number
Required

Piling  rigs hydraulic (for Diameter of Pile
Upto 1200MM)

2

Fully automatic and computerized batching
and Mixing plant(30 cum/hr)

1

Concrete pumps / Hydraulic boom placers 1
Transit Mixers( min. 6 cum capacity) 2
Trailers for carrying precast girders/
segments

3

Mobile crane of 10T and above capacity 3
Gantry cranes of required capacity for
casting yard

2
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Earth Excavators, movers, dozers 3

Dumpers 20

The programme for installation of key equipment shall be submitted by the
contractor to complete the work as per the key dates and the detailed works
programme. For failure to deploy key equipment as per the approved
schedule, penalty shall be imposed.
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Chapter – II

SITE FACILITIES FOR THE EMPLOYER AND THE ENGINEER
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Chapter – II

SITE FACILITIES FOR THE EMPLOYER AND THE ENGINEER

1 GENERAL
The Contractor shall provide for the use of the Employer / Engineer office
accommodation, equipment, communication & drawing facilities throughout the
course of the work and for such period of time during the defects liability period as the
employer & Engineer may require, The details of the accommodation & the other
facilities are detailed below: All the facilities under this clause will continue to be
maintained by the Contractor free of cost till the defect liability period is over. The rate
is deemed to be included in the relative items of BOQ. Thereafter the Contractor shall
dismantle the building and take away all the materials, office furnitures, etc which will
be the property of the Contractor. The new equipment and software provided will be
the property of the contractor.

2 SITE OFFICES
2.1 Accommodation for the Employer / Engineer shall consist of one site office for each

contract package to be constructed by the Contractor at a place decided by the
Employer, within One (01) month from the date of commencement of the works. In
case of delay beyond Two months in provision of the accommodation either through
construction or hire, penalty @ Rs 10000/- per week or part thereof will be imposed.

2.2 The site office should remain open for 24 hours a day and 7 days a week i.e. round
the clock till the defect liability period is over.

2.3 Each Site Office will provide for the following rooms/ spaces: SITE OFFICE for
Engineer/Employer to be constructed by Contractor.

Sr.No. Description
Carpet
Area

(Sqm)
(i) Project –In-Charge of NMRCL 16

(ii) Other Officers of NMRCL i.e. Manager & above @10
sqm each 10

(iii) Other Officers of NMRCL @ 7.5 sqm each 15
(iv) Project Manager of PMC 16
(v) Resident Engineers @ 10 sqm each 10
(vi) Experts @ 7.5 sqm each 15
(vii) Office staff of NMRCL & PMC @ 2.0 sqm each 10
(viii) Conference/Visitor Room 25
(ix) Computer/Drawing Office 12
(x) Pantry & Kitchen area 6
(xi) File and Documents & Instruments Storage 10
(xii) Toilets 15

TOTAL ‘A’ 160
(xiii) Common Area/Verandah @10% of “A” above 16
(xiv) GRAND TOTAL 176

2.4 Materials used for the construction of the offices shall be new and of approved quality.
Materials shall be chosen such that the buildings when erected shall give good
ventilation, heat and sound insulation. Proper and due care must be insured for
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drainage and water proofing of/from the office structure. All windows and doors
should be of good/approved quality to insure safety, security etc. of the office.

2.5 All buildings shall be supplied with continuous (24 hour) running potable water to the
kitchens and wash rooms. The toilets may use raw water for flushing. The Contractor
shall also arrange for the constant and hygienic disposal of all effluent, sewage and
rubbish from the office buildings.

2.6 All buildings shall be supplied with electricity, AC 240 Voltage 50 Hz that shall be
distributed to each room in accordance with the Regulations.  Lighting and electrical
power points shall be provided in each room.  The disposition and location of light and
power points will be as directed by the Engineer. 24 hours power supply is to be
arranged by contractor to meet full power load. Fans and coolers etc will be provided
as decided by the Engineer.  Rooms for (i) Project Director of Employer (ii) Project
Manager of the Engineer (iii) Conference/Visitor Room shall be provided with Air
Conditioners of appropriate capacity.

2.7 Firefighting equipment shall be provided in accordance with the local fire services
office recommendations.

3 FURNITURE AND OTHER OFFICE EQUIPMENT
3.1 The Contractor shall supply and maintain the following good/approved quality new

furniture and equipment to the Employer/Engineer’s offices within two months of the
date of commencement of the works until the defect liability period is over:

Description of Item Nos.
Conference table (4000mm x 1500mm) 2

Conference chairs 16

Glass-fronted lockable bookcase 4

1500mm x 900mm double pedestal desk 2

1200mm x 900mm single pedestal desks 8

Swivel office chair with armrests 12

Swivel office chair  without armrests 4

Typist chair 2

Visitors chair 16

4-drawer filing cabinet 4

Plan chest (A 0 size) 1

1500mm x 900mm tables 15

Steel lockable cupboard 6ft high with internal shelves 4

Heavy Duty Paper Shredders 1

Tele-facsimile transmission/reception facility connected to a
dedicated line with STD facility

1 sets

Telephone switchboard connected to 2 external Lines at each
office with STD facility, and with independent Internal
communication Facilities with conference facilities.

10 phones
lines
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First aid kits for up to 36 persons 2

Safety helmets 15

Safety harness 20

Safety Shoes 20

Day-glow waistcoat 20

Industrial safety goggles 6 pairs

5 L kettles 1

2 L kettles 2

Potable water dispenser with hot/cold Taps 1

Cups and plates 20

Fire extinguishers - (As required confirming to the stipulations
of Local authorities).

As per
norms

Silent DG set of minimum power of 10 KVA 1

After successful completion of work with defect liability period, the furniture and
equipment will be the property of the contractor.

Note: In case of failure to provide the above mentioned equipments within 6 Weeks,
penalty @ Rs 5000/- per week or part thereof will be imposed.

4 TRANSPORT

4.1 General
The Contractor shall provide 3 numbers of Innova/ scorpio model SUV. (for the use of
the Employer and the Engineer within one month from the date of commencement
of the works) at his own cost.

4.2 Road Transport
a) The vehicles shall be new and delivered and maintained by the Contractor in

good roadworthy condition including daily cleaning.
(b) The Contractor shall employ and make available competent drivers fully

licensed to operate the vehicles as and when required by the
Engineer/Employer. The Contractor shall replace drivers at the request of the
Engineer/Employer. Alternate arrangement of drivers should be ensured by the
contractor in case of emergency or excessive working hours due to demands of
work.

(c) The vehicles shall be licensed and insured for use on the public highway and
shall have comprehensive insurance cover for any qualified driver authorised by
the Engineer/ Employer together with any authorised passengers and the
carriage of goods or samples. All the relevant and valid documents of the
vehicle should any time be available with the driver and can be asked to show
by the Employer any time.

(d) The Contractor shall provide fuel, oil for running of each vehicle for 4000 kms
monthly and ensure maintenance in conformity with the vehicle manufacturer’s
recommendations and all relevant toll and parking charges incurred in
connection with the Works.  The vehicle shall be provided day and night as
required by the Engineer/Employer.



NAGPUR METRO RAIL CORPORATION LTD. (NMRCL)

Section 5 : Works Requirement – Site Facilities (Ch. II) Page 5 of 6
NMRCL/NGP/METRO/AT GRADE ALIGNMENT CH. 14620 TO CH. 19154.5 AND DEPOT

(e) A suitable replacement shall be provided by the contractor for any vehicle out of
service for more than 24 hours. If the contractor at any time fails to provide
vehicle(s) or substitute vehicle(s) as specified, an amount of Rs.3000 per day for
each vehicle (that the Contractor failed to provide) shall be recovered from the
Contractor.

4.3 Number of Vehicles
4.3.1 The Contractor shall provide the following type of vehicles as per requirement

indicated by the Project Director within one month of date of commencement.

Type Numbers

TRAVERA, INNOVA or similar 1

TATA SUMO, BOLERO/SCORPIO or similar 2

4.3.2 DELETED

4.3.3 Duration of Transport Requirements
Transport for the Engineer / Employer shall be provided so as to cover the entire
completion period(s). The transport so provided shall continue to be the property of
the Contractor.

5 OFFICE MAINTENANCE AND SECURITY
5.1 The contractor is required to maintain the offices throughout the contract period and

provide the following, but not limited to:
i. Pay all electricity charges.
ii. Reimburse telephone bills for the use of telephone, upto Rs 3000/- per month

for each external landline connection
iii. Pay all water charges.
iv. Carry out necessary repairs to office and equipment as and when required.
v. Day- to-day cleaning and maintenance and watch & ward etc

5.2 The contractor shall provide within Two months from the Date of Commencement
following personnel in the office as required for watch and ward and running of
of the site office.
Watchmen / Security: (3 shifts of 2 men in a shift, till the Defect Liability

period is over)
Office maintenance
personnel: (2 shifts of 2 men in a shift and 1 shifts of 1 men in a shift, till

the Defect Liability period is over)
Note: In case of delay beyond Two month, penalty @ Rs 5000/- Per week or part

thereof will be imposed.

6 EQUIPMENT FOR THE USE OF THE ENGINEER
The Contractor shall provide new equipment and software as listed below and
maintain them for the exclusive use of the Employer and the Engineer. The Contractor
shall provide and maintain the following equipment for the use of the Engineer and the
Employer within one month from the date of commencement of the works until the
defect liability period is over. The equipment shall be the property of the Contractor.
a. Computers –Three (03) Nos.

Windows 7 or latest edition with OEM with minimum specification of Quad
Processor,  2.8 GHZ 3MB L2 cache, Minimum 4 GB DDR 3 RAM, 500 GB Hard
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Drive Disk, DVD Writer, 19” colour TFT monitor, 10/100 LAN Card, Modem Card,
multi media speakers, stand alone UPS of minimum 800VA capacity

b. Printers – 3 nos. (A4 size – 2 No. and A3 size – 1 No.)
The A4 size printer shall be all in one officejet, having features of Fax, Scanner
and Printer, A3 size printer shall be Colour Officejet with a print speed of up to 8
pages at 800 dpi or more.

c. LARGE FORMAT PLOTTER - 01 No. (Model No. C6084A (3800CP 54 colour
Plotter) or equivalent model.

d. (d) Application Softwares (Licensed) with each computer
i. Windows 7 or latest version with OEM
ii. Microsoft Office 2010 or latest release with OEM
iii. AUTOCAD 3D 2010 or Latest Version with OEM
iv. M S Project / Sure Track / Primavera – Latest Version on OEM.
v. PDF Converter/Professional
vi. Anti Virus Latest Version

e. Colour scanners : A3 size - 1 no, AO size- 1 No.
The A3 size scanner should be able to scan several pages per minute so that
large documents can be scanned in short time.

f. Xerox Machine- 1 No.
For paper prints capable of reduction and copying A3 & A4 size paper with
automatic document feeder capability and sorter. (Canon IR 2020) or equivalent
with LAN and Fax capability

g. Surge Protection Devices (one for each computer and printer as given above or
as suitable to protect all equipment from voltage fluctuation)

h. UPS system with sufficient power backup (with minimum backup time of 30
minute) to meet the sufficient power load in case of power disruption.

i. Power supply for the systems is to be AC 240 volts, 50 Hz from normal building
wiring circuit mains, power regulator, stabilizer or transformer should be supplied
by the Contractor for the computer systems such that the systems can function
efficiently.

j. One Projector(BENQ model9H.J6V77.13E or Equivalent model of Sony or other
reputed brand) alongwith a white Screen for making presentation in the
conference room.

Note : In case of failure to provide the equipments within one month, penalty @ Rs
5000/- per equipment per week or part thereof will be imposed

7 Documentation
7.1.1 A complete set of documentation will be supplied with each System. The

documentation should be self tutorial in nature and be readily understood by non-
computer personnel.

7.1.2 The following manuals will be supplied with the system:
a. Manual on how to operate the equipment; and
b. Manual on how to use the facilities and software provided by the supplier.

(Including languages and utilities).
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CHAPTER-III

DESIGN

AND

DRAWING
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1. All detailed designs, structural drawings for the permanent structures shall be

furnished by the Employers (NMRCL) in this contract. However typical sections have

been provided with this document as detailed structural design shall be provided to

the successful bidder immediately on execution of agreement.

2. Contractor has to prepare all working drawings, BBS, layout drawings etc. Based on

the structural drawings supplied by the Employer and approval shall be sought

before execution.

3. The contractor has to carry out the design of all temporary works including the

Erection and Launching scheme of superstructure. The detailed scheme for

launching including launching girder and related calculations shall be furnished

within 30 days from date of issue of Letter of Acceptance (LOA) to the Employer in

acceptable manner. The design of launching girder and all other temporary works

shall be got vetted from reputed design consultant / institute as instructed by

Engineer-In-Charge. The shuttering and staging drawings shall also be submitted

with design calculations duly vetted from a reputed consultant/ institute as advised

by the employer for approval of the employer.

4. Deleted.

5. The payment for such works is deemed to be included in the quoted rates.

6. The structures required for protection or diversion of utilities shall be designed by

the contractor for which the contractor may have to depute a designer. All such

structures will be got vetted from a govt institute/college/university as instructed by

the Engineer-in-charge. No extra payment will be made for this design and vetting

work.
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CHAPTER-IV

ESSENTIAL GENERAL REQUIREMENTS – CONSTRUCTION

1.0 CARE OF THE WORKS

1.1 Any error in the execution of work leading to redesign the work, shall be duly compensated and made
good by the Contractor as per the decision and entire satisfaction of the Engineer. Any error
attributable to the construction including failure to locate underground utilities shall attract penalties.

1.2 Unless otherwise permitted by the Engineer, all works shall be carried out in dry conditions except the
curing of concrete elements and similar.

1.3 The Works, including materials for using in the works, shall be protected from damage due to water.
Water on the site and water entering the site shall be promptly and efficiently managed by temporary
drainage or pumping system or by other suitable methods capable of keeping the works free of water.
Silt and debris shall be removed by traps before the water is discharged and shall be disposed of at a
location or locations to which the Engineer has given his consent.

1.4 The discharge points of the temporary systems shall be as per the consent of the Engineer. The
Contractor shall make all arrangements with and obtain the necessary approval from the relevant
authorities for discharging water into drains, water courses, etc. The relevant work shall not be
commenced until the approved arrangements for disposal of the water have been satisfactorily
implemented.

1.5 The methods used for keeping the works free of water shall be such that settlement of, or damage to,
new and existing structure does not occur. Measures shall be taken to prevent flotation of new and
existing structures.

1.6 The cost for executing/ following any of the clause or clauses are deemed to be included in the quoted
rate against the different schedules of BOQ.

2.0 PROTECTION OF THE WORKS FROM WEATHER

2.1 Work shall not be carried out in weather conditions that may adversely affect the works unless proper
protection is provided to the entire satisfaction of the Engineer.

2.2 Permanent works, including materials for such works, shall be protected from exposures of weather
conditions that may adversely affect such permanent works or materials.

2.3 During construction of the Works, storm restraint systems shall be provided where appropriate. These
systems shall ensure the security of the partially completed and ongoing stages of construction in all
weather conditions. Such storm restraint systems shall be installed as soon as practicable and shall be
compatible with the right of way, or other access around or throughout the Site.

2.4 The Contractor shall at all times programme and carry out the work duly ensuring protective
arrangements such that the works can be made safe in the event of storms.
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3.0 PROTECTION OF THE FINISHED WORK

3.1 The finished Works shall be protected from any damage that could arise from any activities on the
adjacent site/works. In any case, permanent structure should not undergo any damage even in the
extreme case of temporary structure getting partially or fully damaged.

4.0 DAMAGE AND INTERFERENCE

4.1 Work shall be carried out in such a manner that there is no damage to or interference with:-

a. Watercourses or drainage systems
b. Utilities
c. Structures (including foundations), roads, including street fixtures, or other properties:
d. Public or private vehicular or pedestrian access:
e. Monuments, temples, graves or burial grounds other than to the extent that is necessary for

them to be removed or diverted to permit the execution of the Works. Heritage structures shall
not be damaged or disfigured on any account.

The Contractor shall inform the Engineer as soon as practicable of any items which are not stated in
the Contract to be removed or diverted but which the Contractor considers necessary to be removed
or diverted to enable the Works to be carried out. Such items shall not be removed or diverted until the
consent of the Engineer to such removal or diversion has been obtained.

4.2 Items which are damaged or interfered with as a result of the works and items which are removed to
enable the works to be carried out shall be reinstated to the satisfaction of the Engineer and to at least
the same condition as existed before the work started. The contractor will maintain a digital and time
based photograph and video film to demonstrate the existing condition of the vicinity prior to start of
the works. Any claims by utility agencies due to damage of utilities by the Contractor shall be borne by
the Contractor.

5.0 STRUCTURES, ROADS AND OTHER PROPERTIES

5.1 The Contractor shall immediately inform the Engineer of any damage to structures, roads or other
properties and promptly make good the same at his own cost.

6.0 ALTERNATIVE ACCESS

6.1 Alternative access shall be provided to all premises if interference with the existing access, public or
private is necessary to enable the works to be carried out. The arrangements for the alternative
access shall be as agreed by the Engineer and the concerned agency/individual. Unless agreed
otherwise, the permanent access shall be reinstated as soon as practicable after the work is complete
and the alternative access shall be removed immediately it is no longer required, and the ground
surfaces reinstated to the satisfaction of the Engineer & agency/individual. Proper signage and
guidance shall be provided for the traffic/users regarding diversions.

7.0 TRANSPLANTATION/CUTTING OF TREES
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7.1 The felling of trees in the Nagpur City is normally not permitted. The Contractor will be required to
assess the number of trees existing within the right-of-way and will arrange for necessary permission
for cutting and removal of trees, which are likely to be affected by the right of way (i.e., within the limits
of permanent works) construction works. The trees requiring to be felled will be removed from ground
level up by the Contractor prior to commencement of the works and fully comply the regulations.

7.2 The Contractor shall carefully survey the site and identify the additional trees, at later stage of its first
instance, if any which are coming within the footprints of the permanent structure/building and within
the space required for forming slopes/benching etc., for excavation of the basements and are required
to be cut/trimmed. The Contractor must notify the Engineer of such requirements well in advance.

7.3 On receipt of the submission by the Contractor giving such details, the Engineer shall arrange to verify
the requirement of additional tree cutting/removal and identify the trees, which can be transplanted
subject to compliance with the extant act. These requirements and details will be forwarded to Forest
Department for getting the permission. Contractor will liaise with the Forest Department for getting the
permission. The Contractor shall also submit a detailed procedure approved by the Engineer for such
transplantation duly assisted by competent horticulturist. The trees shall be transplanted at the site as
directed by the Engineer. If the Contractor is able to obtain permission for tree cutting from the
concerned authority then such trees can be cut/ transplanted by the Contractor and any replacement
carried out by the Contractor.

8.0 REMOVAL OF GRAVES AND OTHER OBSTRUCTIONS

8.1 If any grave and other obstructions are required to be removed in order to execute the Works and
such removal has not already been arranged for, the Contractor shall draw the Engineer’s attention to
them in good time to make necessary arrangement for authorizations for such removal. The
Contractor shall not himself remove them unless the Engineer has given consent.

9.0 PROTECTION THE ADJACENT STRUCTURES AND WORKS

9.1 The Contractor shall be take all necessary precautions to protect the structures or works being carried
out  by others adjacent to and, for the time being, within the site from the effects of vibrations,
undermining and any other earth movements or the diversion of water flow arising from its works.

10.0 WORK ON ROADS

10.1 Traffic Management Plan
The Contractor shall develop a detailed Traffic Management Plan for the work under the contract in
consultation with the Traffic Police, the Engineer and other local Govt. bodies (if required). The
purpose is to develop a Traffic Management Plan to cope with the traffic disruption as a result of
construction activities by identifying strategies for traffic management on the roads and neighborhoods
impacted by the construction activities. The Contractor shall implement the Traffic Management Plan,
as approved, throughout the whole period of the Contract. The contractor will exercise utmost priority
& effective safety and precaution measures.

10.2 Principles for Traffic Management
The basis for the Plan shall take into consideration four principles
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 To minimize inconvenience to road users and the interruption to surface traffic through the
area impacted by the construction activities:

 To ensure the safety of road users in the impacted area:
 To facilitate access to the construction site, and to maintain reasonable construction progress.
 To ensure traffic safety at each construction site.

11.0 SITE ESTABLISHMENT

11.1 Site Laboratories
The Contractor shall provide, erect and maintain in a clean, stable and in secure condition a
laboratory, equipped for the routine testing of materials, concrete, soil and rock samples and for the
storage and curing of concrete cubes or cylinders. The laboratory shall be located at the Contractor’s
principal work site or at a location agreed to by the Engineer. All the relevant codes (IS codes and
other codes) shall be available in the laboratory in soft and hard copy. The machines shall be
calibrated and calibration reports shall be available in the laboratory.

11.2 Contractor’s Site Accommodation
The Contractor shall provide and maintain its own site accommodation at locations consented to by
the engineer. Offices, sheds, casting yard (s), stores, mess rooms, garages, workshops, latrines and
other accommodation on the Site shall be maintained in a clean, hygienic, stable and secure
condition. Living accommodation shall not be provided on the site.

11.3 Latrines Wash places

11.3.1 The Contractor shall provide latrines and wash places for the use of its personnel and all persons who
will be at the above site establishments. The size and disposition of latrines and wash places shall
accord with the numbers and dispositions of persons entitled to be on the site in accordance with
residential norms of National building code of India. There shall be separate facilities for males and
females. The capacities and layout shall be subject to approval of the Engineer. The Contractor shall
arrange regular disposal of effluent and sludge in a manner that shall be in accordance with local
laws/regulations of civic bodies preferably in off hours.

11.3.2 The Contractor shall be responsible for maintaining all latrines and wash places on the above site
establishments in a clean and sanitary condition and for ensuring that they do not pose a nuisance or
a health threat. The Contractor shall also take such steps and make such provisions as may be
necessary or directed by the Engineer to ensure that vermin, mosquito breeding etc, are all time
controlled.

11.4 Site Utilities and Access

11.4.1 The contractor shall be responsible for providing water, electricity, telephone sewerage and drainage
facilities and all such services that are necessary for satisfactory performance of the works for all site
accommodation, structures and buildings and for all site laboratories in accordance with the contract.
The contractor shall make all arrangements with and obtain the necessary approval from the relevant
civic utility authorities for the facilities.
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11.4.2 The Contractor shall be responsible for provision of power supply for his works. The Employer cannot
guarantee to the Contractor, provision of adequate, continuous power supply. However, assistance will
be given by the Employer in obtaining the necessary permissions for installation of site generators and
the like.

11.4.3 Access roads and parking areas shall be provided within the Site as required and shall be maintained
in a clean, acceptable and stable condition. For lengths of roadways longer than 100 m and on which
heavy commercial vehicles are to ply, the Contractor shall provide paved surfacing of adequate
thickness and quality to the satisfaction of the Engineer.

12.0 SUBMISSION OF PARTICULARS
12.1 The following particulars shall be submitted to the Engineer for his consent not more than Thirty (30)

days from the date of issue of Letter of Acceptance.
 Drawings showing the formation works and the layout within the site of the Engineer’s

accommodation, the Contractor’s officers, project signboards, principle access and other
major facilities required early in the Contract, together with all service utilities:

 Drawings showing the layout and the construction details of the Engineer’s accommodation,
and

 Drawing showing the details to be included on the project signboards and diversion boards
 Drawings showing locations of stores, storage areas, concrete batching plants,  casting yards

and other major facilities

12.2 Drawings showing access roads/paths shall be submitted to the Engineer for his consent as early as
possible but in any case at least twenty eighty (28) days prior to the date when such facilities or
intended to be constructed on the site.

13.0 SECURITY
13.1 The Contractor shall be responsible for the security of the site for the full times for which the site is in

his possession. The contractor shall set up and operate a system whereby only those persons entitled
to be on the site could enter the site. To this end, the Contractor shall with the consent of the Engineer
provide the specific entry points only at which entry through the security fence can be effected, and
shall provide gates and barriers at such points of entry and maintain a twenty four (24) hours all days
including all holidays security guard. The Contractor shall also arrange for such other security personal
and patrols elsewhere as may be necessary to maintain security. The structures already constructed
and works already executed shall also be kept in safe and secure condition.

13.2 Contractor’s employees and representative shall wear identification badges (cards), uniforms, helmets;
safety shoes/gum boots & other safety/protection wear as directed by the Engineer, and to be
provided by the Contractor. Badges shall identify the Contractors show the employee’s name and
number, blood group, emergency contact nos. etc. And shall be worn at all times while at site or on
official duty.

13.3 All vehicles used by the Contractor shall be clearly marked with the Contractor name or identification
mark.

13.4 The Contractor shall maintain all site boundary fences in first class condition of housekeeping, and
shall so arrange site boundary fences/barricading and security measures that the drainage
arrangement is not affected. Notices shall be displayed at intervals around the site to warn the public
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of the dangers of entering the site during the progress of the Works. The contractor shall maintain
such additional security patrols ever the areas of the Works as may be necessary to protect its own
and equipment.

13.5 The Contractor shall co-ordinate and plan the security of both the works under this Contract and the
works of other engaged in adjacent and interfacing contractor’s and requiring access to the site. In
order to operate such a security system it will be necessary to institute the issue of unique passes to
personnel and vehicles entitled to be on the Site, system of separately identifiable according to the
shifts being worked on Site. The Contractor shall at the outset determine, together with the Engineer, a
system including the design of passes to suit the requirements of the foregoing and to suit the
methods of works to be adopted by the Contractor. The Contractor shall at all times ensure that the
Engineer has an up to date list of all persons entitled to be on the site at any time. The Contractor shall
also introduce a system for issue of passes to any outsider or persons / vehicles belonging to
agencies other than the Employer/ Engineer who may have to visit the site in connection with work.

13.6 The Contractor shall effectively liaise with the designated contractors and the contractors responsible
for the adjacent and other interfacing contracts and ensures that co-ordinate security procedures are
operated, in particular in respect of vehicles permitted to pass through the site and/or the adjacent
sites.

13.7 Security and checking arrangements, as felt necessary shall be provided with advice and help of the
Police.

14.0 RECORDS OF WAGES RATES

14.1 The Contractor shall keep monthly records of the average, high and low wage rates for each
trade/tradesman employed on the site and records shall be made available to the Engineer during
inspection.

15.0 MATERIALS

15.1 Material and goods for inclusion in the Permanent Works shall be new. Materials to be used in
temporary works will be thoroughly tested and demonstrated by the contractor including third party if
directed by the Engineer, to be safe for use and entirely at the cost of the contractor.

15.2 Certificates of tests by manufactures, which are to be submitted to the Engineer, shall be current and
shall relate to the batch of material delivered to the site. Certified true copies of certificates may be
provisionally submitted if the original certificates could not be obtained from the manufacturer. Parts of
the materials, which are to be assembled on the site, shall be properly marked to clearly identify the
different parts.

15.3 Materials which are specified by means of trader or proprietary names may be submitted by materials
from a different manufacturer which has received the consent of the Engineer provided that the
materials are tested and demonstrated to be of the same or of better quality and comply with the
specified requirements.

15.4 Samples of materials submitted to the Engineer for information or consent shall be kept on the site and
shall not be returned to the contractor or used in the Permanent Works unless permitted by the
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Engineer. The samples shall be used as a means of comparison, which the Engineer shall use to
determine the quality of the materials subsequently, delivered. Materials delivered to the site for use in
the permanent works shall be of the same work better quality of the samples, which have received
consent.

15.5 The cost of all tests, supervision of tests is to be borne by the Contractor. Similarly, Contractor will
have to bear the incidental costs such as Transport in dignified manner etc., in case of witness of the
tests by the Engineer.

16.0 PROVISION AND DISPOSAL OF EARTHWORKS/MATERIALS

16.1 The Contractor shall be responsible for the provision of all classes of earthwork materials required for
the Works, whether sourced from the surplus excavated material within the site or obtained from any
other source located outside the site, for which the Engineer has given the consent. For fill or dumping
sites, the Contractor shall prepare a land plan with the details of surface drainage requirement, final
formation levels and arrangement for spreading and compaction of the filling during dumping as
acceptable to the Engineer. The Contractor shall also provide security for such site. The dumping site
to be used by the Contractor shall be with approval of the concerned authorities and with the consent
of the Engineer.

16.2 All excavated material, excluding waste material, bentonite fluid and bentonite contaminated material
shall be disposed of at the designated site only. This material shall be placed and compacted as
otherwise directed by the Engineer‘s Representatives. The disposal of waste material, bentonite fluid
and material contaminated with bentonite shall be the full responsibility of the contractor and these
materials shall be disposed of by the contractor at an approved location in an approved manner. The
dumping sites if any provided by the Employer shall only be used for disposal of waste material,
bentonite fluid or material contaminated with the bentonite in consultation with respective owning
agency and the civil authorities.

16.3 Rock/Dismantled Concrete deposited as fill material at the dumpsites shall be of proper size and
capable of proper compaction.

17.0 Provision for Designated Contractors

17.1 The Contractor shall carry out all reasonable civil, structural and building works such as forming holes,
casting plinths and trenches, casting in components and leaving holes in pre-cast elements etc.,
necessary for the designated contractors.

17.2 The Contractor shall make all reasonable provision to accommodate the fastenings and fixtures of the
designated contractors. Such provisions will be notified by the designated contractors. The Interface
Management Plan (IMP) will be prepared in conjunction with the other designated contractor/s to cover
all aspects of the implementation of the interface works required. The IMP will define the interface
works necessary to complete all the works under this Contract.

18.0 RESTORATION OF AREAS DISTURBED BY CONSTRUCTION

18.1 Unless otherwise directed by the Engineer, any area disturbed by the construction activity, either
inside or outside the Project Right of Way, shall be reinstated as follows:
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All areas affected by the construction work shall be reinstated to their original condition, with new
materials, including but not necessarily limited to, sidewalks, parking lots, access roads, adjacent
roads, properties and landscaping, road furniture, utilities, lamp post etc. Grass cover shall be
provided for any bare earth surface areas, along with proper provisions for surface drainage. Payment
will be made under schedule A of BOQ as claimed and agreed by the EIC.

19.0 CONTRACTOR’S LABOUR CAMPS

19.1 The Employer will not provide living accommodation for use of the Contractor or any of his staff or
labour employed on the works.

19.2 Provision of Labour Camps

The Contractor, shall, at his own expense, make adequate arrangements for the housing,
supply of drinking water and provision of bathrooms, latrines and urinals, with adequate water supply,
for his staff as well as for workmen employed on the Works directly at the location authorized by
Engineer. No labour camp shall be allowed at work site or any unauthorized place.

The Contractor at his own cost shall maintain all camp sites in a clean and sanitary condition.
The Contractor shall obey all health and sanitary rules and regulations, and carry out at his cost all
health and sanitary measures that may from time to time be prescribed by the Local / Medical
Authorities and permit inspection of all health and sanitary arrangements at all times by the Employer,
the Engineer and the staff of the local municipality or other authorities concerned. Should the
Contractor fail to provide adequate health and sanitary arrangements, these shall be provided by the
Employer and the cost recovered from the Contractor.

The Contractor shall at his own cost, provide First Aid and Medical facilities at the Labour
Camp and at work sites on the advice of the Medical Authority consistent with the strength of the
Contractor’s staff and workmen, employed directly.

The Contractor shall at his own cost, provide the following minimum requirements for meeting the fire
hazards.
 Portable Fire Extinguishers.
 Manual Fire Alarms
 Water Supply for use by the Fire Service.

The Contractor at his own cost shall provide necessary arrangements for keeping the camp area
sufficiently lighted to avoid accidents to the workers. He should also ensure that electrical installations
are done by Trained Electricians. It will be ensured that complete electrical system is earthed and
maintained so. These installations shall be maintained and daily maintenance records must be made
available for inspection by the Engineer.

19.3 Camp Discipline
The Contractor shall take requisite precautions, and use his best endeavors to prevent any riotous or
unlawful behavior by or amongst his workmen, and others, employed directly. These precautions shall
be for the preservation of the peace and protection of the inhabitants and security of property in the
neighborhood of the Works. In the event of the Employer requiring the maintenance of a Special
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Police Force at or in the vicinity of the site, during the tenure of the work, the expenses thereof shall be
borne by the Contractor and if paid by the Employer, shall be recoverable from the Contractor.

The sale of alcoholic drinks or other harmful drugs or beverages up on the work, in any labour camp,
or in any of the buildings, encampments or tenements, owned or occupied by, or with the control of,
the Contractor or any of his personnel employed on the work directly shall be forbidden, and the
Contractor shall exercise his influence and authority to secure strict compliance with this condition.
The Contractor shall also ensure that no labour or employees are permitted to work at the site in an
intoxicated state or under the influence of drugs or similar.

The Contractor shall remove from his camp such labour and their families, as refuse protective
inoculation and vaccination when called upon to do so by the Engineer on the Advice of the Medical
Authority. Should Cholera, Plague or any other infectious disease break out, the Contractor shall at his
own cost burn the huts, bedding, cloths and other belongings of or used by the infected parties. The
Contractor shall promptly erect new heads on healthy sides as required by the Employer. Within the
time specified by the Employer, failing which the work may be done by the Employer and the cost
recovered from the Contractor.

19.4 Labour Accommodation
The Contractor shall provide living accommodation that is equal to or exceeds the minimum criteria
established in the following sub-sections, needed to house his staff as well as workers employed
directly. The buildings shall be constructed so as to have a minimum life of not less than the length
Contract

(a) The roofs shall be watertight and laid with suitable non-flammable materials permissible for
residential use under local regulation and for which the consent of the Engineer has been
obtained.

(b) Each hut shall have suitable ventilation. All doors, windows, and ventilators shall be provided
with security leaves and fasteners. Back to back units may be avoided.

(c) The minimum height of each unit shall be 2.5 m and shall have separate cooking place.
(d) Suitable number of common toilet / bath shall be provided.

19.5 Water supply
The Contractor shall provide an adequate supply of water for the use of labours in the camp. The
provision shall not be less than two gallons of pure and wholesome water per head per day for
drinking purposes and three gallons of clean water per head per day for bathing and washing
purposes. Where piped water supply is available, supply shall be at stand post and where the supply
is from wells or river, tanks that may be of metal or masonry shall be provided. The contractor shall
also at his expense make arrangements for the provision and laying of water pipe lines from the
existing mains wherever available and shall pay for all the fees and charges thereof.

19.6 Drainage
The Contractor shall provide efficient arrangements for draining away sullage water so as to keep the
camp neat and tidy. Surface water shall be drained away from paths and roads and shall not be
allowed to accumulate into ditches or ponds where mosquitoes can breed.
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19.7 Sanitation
The Contractor shall make arrangements for conservancy and sanitation in the labour camps
according to the rules, and regulations of the Local Public Health and Medical Authorities.

The Contractor shall provide a sewerage system that is adequate for the number of residents in the
camp, and which meets the requirements of the Municipal Authorities.
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CHAPTER-V

SECTION - S.01

1. GENERAL

1.1. General

1.1.1. These Specifications contained herein shall be read in conjunction with other tender
documents and Tender Drawings issued under this Contract.

Generally the work shall be carried out as per the latest edition of Codes and Standards of
Indian Railways, Metro Railways, “Specifications for Road and Bridge works” of Ministry of
Road Transport & Highways (MORTH) as published by Indian Roads Congress and CPWD
specifications - 2009 with correction slips & amendments upto date to the extent they are
applicable to the works covered under scope of works in order of precedence and as decided
solely by NMRCL. Tender price should be deemed inclusive of all aspects related to this
project.

1.1.2. The Work shall be carried out in accordance with the "Good for Construction" drawings and
designs as would be issued to the Contractor by the Engineer duly signed and stamped by
him. The Contractor shall not take cognisance of any drawings, designs, specifications, etc.
not bearing Engineer's signature and stamp. Similarly the Contractor shall not take
cognisance of instructions given by any other Authority except the instructions given by the
Engineer in writing.

1.1.3. For the works for which payment is to be made on measurement basis, shall be executed
and measured as per metric units given in the Schedule of Quantities, drawings etc. (FPS
units where indicated are for guidance only).

1.1.4. Absence of terms such as providing, supplying, laying, installing, fixing etc in the descriptions
does not even remotely suggest that the Contractor is absolved of such providing, supplying
etc unless an explicit stipulation is made in this contract. The Employer / Engineer shall bear
no costs of materials, labour, equipment, duties, taxes, octroi, cess, royalties etc.

1.1.5. The specifications have been divided into different sections / sub-heads for convenience only.
They do not restrict any cross-references. The Contractor shall take into account inter-
relations between various parts of works/trades. No claim shall be entertained on the basis of
compartmental interpretations.

1.1.6. The classification of various items of works for purposes of measurements and payments
shall be as per Bills of Quantities (BOQ).  Except where distinguished by BOQ, the rates
apply to all heights, depths, leads, lifts, sizes, shapes and locations.  They also cater for all
cuts and wastes.  No height wise / floor wise separation shall be made for the rates.  Likewise
all heights of centering, shuttering, staging, formwork and scaffolding, launching trusses and
other launching methods are covered by the quoted rates including multi stage propping for
heights greater than one lift / floor as per drawings.

1.1.7. The cost for adopting the provisions laid under this chapter is deemed to be included in the
rate quoted against the various schedule of BOQ.

1.1.8. Reference to the Standard Codes of Practice.
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1. The contractor shall make available at site all relevant Codes of practice as applicable to
this project work.

2 Legend:

ASCE American Society of Civil Engineers
ASME American Society of Mechanical Engineers
ASTM American Society for Testing Materials
BS British Standard
CPWD Central Public Works Department
DIN Deutsches Institut für Normung e.V.
IRC Indian Road Congress
IRS Indian Railway Standards

IS Indian Standards
JIS Japanese Industrial Standard
MORTH Ministry of Road Transport and Highways

UIC International Union of Railways
IRCEM Institution de Retraite Complementaire des

Employes de Particular

1.1.9. Contractor to Provide

The Contractor shall provide and maintain at site throughout the period of works the following
at his own cost and without extra charge, except for the items specified in the Mile stone:

1 General works such as setting out, site clearance before setting out and on
completion of works. All weather approach roads to the site office should also be
constructed and maintained in good condition.

2 All labour, materials, plant, equipment and temporary works, over head charges as
well as general liabilities, obligations, insurance and risks arising out of GCC,
required completing and maintaining the works to the satisfaction of the Engineer.

3 Adequate lighting for night works, and also at other times whenever and wherever
required by the Engineer.

4 Continuous & Rigid temporary fences, barricades/hoardings on both sides of the site
occupied by the contractor including, guards, lights and protective work necessary for
protection of workmen, supervisors, engineers, General public and any other persons
permitted access to the site as approved by the Engineer. Contractor shall provide
proper signages as directed.

All fences, barricade/hoardings shall be as per approved drawings and painted with
colour shades as specified by the Engineer. The barricading/hoardings should be of
adequate height to ensure visual obstruction of work from public view.

5 All equipment, instruments, labour and materials required by the Engineer for
checking alignment, levels, slopes and evenness of surfaces measurements
and quality etc.

6 Design mixes and testing them as per relevant clauses of specifications giving
proportion of ingredients, sources of aggregates and binder along with accompanying
trial mixes. Test results to be submitted to the Engineer for his approval before
adoption on works.

7. Design and drawings for each component of work, Method Statements, for each
main activity of the work (temporary and permanent) to be executed detailing the
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purpose, scope, resources required, sequence/procedure of execution, persons
responsible, time frame, safety requirements & measures, risk analysis, Inspections,
and Test Procedures along with standard values/acceptable criteria etc. duly
approved by the Engineer before start of that particular activity at site.

8. Contractor shall also prepare / approve and make available to the Site Engineer the
work procedure for each sub-activity to be done at the site, detailing the procedure /
process to be followed including work sequence, safety measures, to be followed,
level of quality to be maintained, type of material to be used, type of finishing
required and responsibility assigned etc.

9. Preparation and compliance with provision of a quality assurance as per Para 4.25,
4.34 and 7.0 of General Condition of the Contract.

10. Prepare and submit Standard Quantities for the purpose of billing based on the
approved drawings.

11. Safe guarding the environment as per Safety Health and Environment (SHE) Manual
and related provisions in the tender document.

12. Cost of safety measures and requirements of site safety plan as per SHE manual is
deemed to be included in the rates of the BOQ.

13. A testing laboratory as specified by the Engineer equipped with the following
minimum apparatus, materials and competent trained staff required for carrying out
tests, as specified in the relevant sections of the specifications/Codes:-

i. 1 Set of standard sieves for testing grading of sand with mechanical sieve
shaker.

ii. Sieves with openings respectively of 4.75mm, 10mm, 20mm, 25mm, and
30mm for testing and grading of aggregates.

iii. Weighing Balance of capacity up to 10 Kg. reading up to 5 gm.
iv. Electric Thermostat controlled oven and pans for drying of sand and

aggregates.
v. Glass measuring flasks of 1/2, 1 liter & 2 liter capacity.
vi. Flask for determining moisture content of sand.
vii. Slump cone with rod and V B Apparatus, flow table to measure slump or DIN

Specifications (separate sets for laboratory and at Site).
viii. Apparatus to measure permeability of concrete as per Appendix 1700/II of

MORTH Specifications.
ix. Minimum 24 Nos. steel moulds for 150mm x 150mm x 150mm concrete test

cubes.  It may be necessary to provide more steel cube moulds depending
upon concreting programme.

x. 25mm dia vibrator for compaction of concrete in test cubes and also vibrating
table.

xi. Concrete cube testing machine of 200 tonnes capacity with 3 dial gauges
electrically operated.

xii. Work benches, shelves, desks, sinks and any other furniture and lighting as
required by the Engineer.

xiii. Abrasion, Flakiness & Impact testing Equipment for testing coarse aggregates.
xiv. Silt Testing Equipment.
xv. Permeability testing apparatus.
xvi. Any other equipment or apparatus specified by Engineer.

1.1.10. Quality Assurance & Quality Control

1 The work shall conform to high standards of design and workmanship, shall be
structurally sound and aesthetically pleasing. The Contractor shall conform to the
Quality standards prescribed, which shall form the backbone for the Quality Assurance
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and Quality Control system.

2 At the site, the Contractor shall arrange the materials, their stacking/storage in as per
Indian Railway/MORTH standards manner to ensure the quality. The Contractor shall
provide all the necessary equipment and qualified manpower to test the quality of
materials, assemblies etc., as directed by the Engineer. The tests shall be conducted at
specified intervals and the results of tests properly documented. The cost of all such
testing shall be included in the quoted rates and nothing extra shall be paid for in this
regard. In addition the Contractor shall keep appropriate tools and equipment for
checking alignments, levels, slopes and evenness of the surfaces.

3 Testing of Materials.
(a) The Engineer shall be free to carry out such tests as may be decided by him at

his sole discretion, from time to time, in addition to those specified in this
document as per provisions of Clause 7.4 of General Conditions of Contract.
The Contractor shall provide the samples and labour for collecting the
samples. Nothing extra shall be payable to the Contractor for samples, or for
the collection of the samples. The test shall be conducted at the Site laboratory
that may be established by the Contractor or at any other Standard Laboratory
having NABL certification.

(b) The Contractor shall transport the samples to the laboratory for which nothing
extra shall be payable. In the event of the Contractor failing to arrange
transportation of the samples in proper time the Engineer shall have them
transported and recover two times the actual cost from the Contractor's bills.

(c) All testing shall be performed in the presence of Engineer or his authorised
representative. Testing may be witnessed by the Contractor or his authorised
representative if permitted by the Test House. Whether witnessed by the
Contractor or not, the test results shall be binding on the Contractor.

(d) Cost of all such tests shall be borne by the Contractor and nothing extra shall
be payable on this account.

4 The Engineer shall have the right at all times to inspect all operations including the
sources of materials, procurement, its transportation, layout and storage of materials,
all equipment including the concrete batching and mixing equipment, and the quality
control system. Such an inspection shall be arranged and the Engineer's approval
obtained prior to starting of the particular item of work. This shall however, not relieve
the Contractor of his responsibilities. All materials which do not conform to these
specifications shall be rejected. In the event of contractor not being able to arrange the
material conforming to these specifications or in the event of failure of the contractor to
get the sources approved within the agreed schedule submitted by contractor, the
Engineer shall have the powers to cause the Contractors to purchase and use such
materials from any particular source, as may, in the Engineer's opinion, be necessary
for the proper execution of work. Nothing extra shall be payable to the contractor on
this account.

1.1.11 Dimensions

a) Figured dimensions on drawings shall only be followed and drawings to a large
scale shall take precedence over those to a smaller scale.  Special dimensions or
directions in the specifications shall supersede all others at tender stage where
as those mentioned in the construction drawings supercedes all others. All
dimensions shall be checked at site prior to execution.

b) The dimensions where stated do not allow for waste, laps, joints, etc. but the
Contractor shall provide at his own cost sufficient labour and materials to cover
such waste, laps, joints, etc.
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c) The levels, measurements and other information concerning the existing site as
shown on the drawings are believed to be correct, but the Contractor should
verify them for himself and also examine the nature of the ground as no claim or
allowance whatsoever will be entertained on account of any errors or omissions
in the levels or the description of the ground levels or strata turning out different
from what was expected or shown on the drawings.

1.1.12. Setting out of Works

The Contractor shall set out the Works indicated in the Conditions of Contract.  The
Contractor shall provide suitable stones with flat tops and build the same in concrete for
temporary bench marks. All the pegs for setting out the Works and fixing the levels required
for the execution thereof shall, if desired by the Engineer, likewise be built in masonry at such
places and in such a manner as the Engineer may direct.  The Contractor shall carefully
protect and preserve all bench marks and other marks used in setting out the works. The
contractor will make overall layout of complete work and get it checked from engineer.

(a) All the survey work except leveling shall work shall be carried out using total stations with
one second accuracy. The leveling work shall be carried out using Auto level.

(b) The triangulation points given by Employer/Engineer before start of work shall be
maintained during execution and handed over back to Employer/Engineer after
completion of work.

1.1.13. Materials

1 Source of Materials:

It shall be the responsibility of the contractor to procure all the materials required for
construction and completion of the contract.  The contractor shall indicate in writing the
source of materials well in advance to the Engineer, after the award of the work and get
it approved from the Engineer before commencing the work.  If the material from any
source is found to be unacceptable at any time, it shall be rejected by the Engineer.

2 Quality

All materials used in the works shall be of the best quality of their respective kinds as
specified herein, obtained from sources and suppliers approved by the Engineer and
shall comply strictly with the tests prescribed hereafter, or where tests are not laid
down in the specifications, with the requirements of the latest issues of the relevant
Indian & other Standards.

3 Sampling and Testing

All materials used in the works shall be subjected to inspection and test in addition to
test certificates. Samples of all materials proposed to be employed in the permanent
works shall be submitted to the Engineer at least 45 days in advance for approval
before they are brought to the site.

Samples provided to the Engineer for their retention are to be labeled in boxes suitable
for storage. Materials or workmanship not corresponding in character and quality with
approved samples will be rejected by the Engineer.

Samples required for approval and testing must be supplied sufficiently in advance in
required quantity and number to allow for testing and approval, due allowance being
made for the fact that if the first samples are rejected further samples may be required.
Delay to the works arising from the late submission of samples will not be acceptable
as a reason for delay in completion of the works.

Materials shall be tested before leaving the manufacturer’s premises, quarry or source,
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wherever possible.  Materials shall also be tested at site and they may be rejected if
not found suitable or in accordance with the specifications, notwithstanding the results
of the tests at the manufacturer’s works or elsewhere or test certificates or any
approval given earlier.

The contractor will bear all expenses for sampling and testing, whether at the
manufacturer’s premises at source, at site or at any testing laboratory or institution as
directed by the Engineer subject to the provisions of Clause 1.1.9 above. Cost of the
same is deemed to be included in the rates of the BOQ. Therefore, no extra
payment shall be made on this account.

4 Dispatch of materials

Materials shall not be dispatched from the manufacturer’s works to the site without
written authority from the Engineer.

5 Test certificates

All manufacturer’s certificates of test, proof sheets, etc showing that the materials have
been tested in accordance with the requirement of these specifications and of the
appropriate Indian Standards are to be supplied free of charge on request to the
Engineer.

6 Rejection

Any materials that have not been found to conform to the specifications or otherwise
not acceptable to the Engineer will be rejected forthwith and shall be removed from the
site by the Contractor at his own cost within three days or as instructed by the
Engineer.

1.1.14. Storing of Materials at site

All materials used in the works shall be stored on racks, supports, in bins, silos, Go downs,
under cover etc as appropriate to prevent deterioration or damage from any cause
whatsoever to the entire satisfaction of the Engineer.

The storage of materials shall be in accordance with IS 4082 “Recommendation on stacking
and storage or construction materials on site” and as per IS 7969 “Safety code for handling
and storage of building materials”.

The materials shall be stored in a proper manner at places at site approved by the Engineer.
Should the place, where material is stored by the Contractor, be required by the Employer for
any other purpose, the Contractor shall forthwith remove the material from that place at his
own cost and clear the place for the use of the Employer within the time as communicated by
the Engineer and at no extra cost to the Employer.

1.1.15. Water

1 Water from approved source

Potable water only shall be used for the works. Contractor shall have his own source of
water required for the works including curing duly approved by Engineer. However, the
contractor will have to obtain necessary permission for use of such water, if any, from
concerned authorities. The water shall be free from any deleterious matter in solution
or in suspension and be obtained from an approved source.  The quality of water shall
conform to IS 456 with restriction of total chloride content to 500 mg/l.

2 Storage
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The Contractor shall make his own arrangements for storing water, if necessary, in
drums or tanks or cisterns, to the approval of the Engineer. Care shall be exercised to
ensure that water is not contaminated in any way.

3 Testing

Before starting any concreting work and wherever the source of water changes during
the currency of works, the water shall be tested for its chemical and other impurities to
ascertain its suitability for use in concrete and other works including curing for approval
of the Engineer.  No water shall be used until tested and found satisfactory.

4 Cost of arranging, storing and testing of water shall be deemed to be included in the
quoted rates in the Bill of Quantities and nothing extra shall be payable in this regard.

1.1.16. Cement:

The grade of cement shall be as specified and conforming the relevant General notes of
tender drawings shall be purchased from the approved manufacturers provided at end of this
technical specifications.

Separate go-downs shall have to be provided for different grades of cement. The fresh
cement should be used. The cement older than 3 months will not be allowed to use at site.
The cement should be stored in a water tight shed and on wooden planks giving sufficient
gaps between walls floors and cement piles.

The actual issue and consumption of cement in works shall be regulated and proper accounts
maintained as provided in the relevant clause of the contract.  The theoretical consumption of
cement shall be worked out as per procedure prescribed in relevant clause of the contract
and shall be governed by conditions laid therein.

1.1.17. Coarse Aggregate :

Coarse aggregate in size and quality shall be conforming to the relevant IS code and as
specified in the documents.

The nominal maximum size of aggregate (MSA) to be used in RCC and PSC work shall be
20mm. The other requirement shall be as per Indian Railways / IRC / CPWD specification.

The aggregate shall be stored in such a way as to prevent mixing with foreign materials.
Different sizes of coarse aggregate shall be stored in separate stock piles sufficiently away
from each other in order to prevent intermixing the materials at the edges of the stock piles.

1.1.18. Fine Aggregate:

The fine aggregate to be used for the work should be of “sand” conforming to Zone – II as per
IS – 383 / clause 2.1.1. The quality and acceptance criteria should be followed as per IS –
383 / 1970 with latest correction slips. The decision of Engineer in this respect shall be final.
The silt content of fine aggregate used for trial mixes shall be recorded and the silt content in
fine aggregate used shall be as per the provision in relevant IS codes. The tests acceptance
criteria for fine aggregates shall be same as per Indian Railways/IRC/CPWD specifications.

1.1.19. Other Materials:

All other materials not specifically mentioned above shall be of best quality and shall conform
to manufacturer’s specification. Wherever, no specific code of practice of IRS/IRC/IRC/BIS is
applicable, the decision of Engineer shall be final and binding cost of the same will be
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deemed to be included in the rates quoted against BOQ and nothing extra will be paid on this
account.

1.1.20. Workmanship

1 All works shall be true to level, plumb and square and the corners, edges and rises in
all cases shall be unbroken and neat.

2 All works which is exposed to the public should be of smooth, uniform in colors, free
from any defect, free from voids, cracks, etc.

3 Any work not to the satisfaction of the Engineer or his representative will be rejected
and the same shall be rectified, or removed and replaced with work of the required
standard of workmanship at no extra cost.

1.1.21. Load testing on Completed Structures

1.1.21.1. During the period  of construction or  within  the  defect liability  period the Engineer may at
his  discretion  order the  load  testing of any completed structure  or  any  part thereof  if he
has reasonable doubts about the  adequacy  of the  strength  of such structure for any  of  the
following reasons:

i) Results of compressive strength on concrete test cubes falling below the specified
strength.

ii) Premature removal of formwork.
iii) Inadequate curing of concrete.
iv) Over loading during the construction of the structure or part thereof.
v) Carrying out concreting of any portion without prior approval of the Engineer.
vi) Honey combed or damaged concrete which in the opinion of the Engineer is

particularly weak and will affect the stability of the structure to carry the design load,
more so in important or critical areas of the structure.

vii) Any other circumstances attributable to alleged negligence of the contractor which in
the opinion of the Engineer may result in the structure or any part thereof being of less
than the expected strength.

1.1.21.2. All the loading tests shall be carried out by the contractor strictly in accordance with the
instructions of the Engineer, Indian Railways/ IRC codes/ IS Codes and as indicated
hereunder. Such tests shall be carried out only after expiry of minimum 28 days or such
longer period as directed by the Engineer.

1.1.21.3. The structure shall be subjected to a super-imposed load equal to the specified impacted
superimposed live load assumed in the design. This load shall be maintained for a period of
24 hours before removal.  During the test, struts strong enough to take the whole load shall
be placed in position leaving a gap under the members as directed. The deflection due to the
superimposed load shall be recorded by sufficient number of approved deflectometers
capable of reading up to 1/500 of a cm and located suitably under the structure as directed by
the Engineer.

1.1.21.4. In such cases the portion of the work concerned shall be taken down or cut out and
reconstructed to comply with the specifications. Other remedial measures may be taken to
make the structure secure at the discretion of the Engineer. However such remedial
measures shall be carried out to the complete satisfaction of the Engineer.

1.1.21.5. All costs involved  in carrying out the  test ordered on the grounds as mentioned in Cl.
1.1.20.1 (i) to (vii) above, (except load and integrity test for piles) and other incidental
expense thereto shall be borne by the contractor regardless of the result of the test. In case
of failure of the test the contractor shall take down or cut out and reconstruct the defective
work or shall take the remedial measures, as instructed, at his own cost.
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If the load testing is instructed on any ground other than mentioned in Para (i) to (vii)
of clause 1.1.20.1 above, then the cost of the same shall be reimbursed if the test
results are found to be satisfactory.

1.1.21.6. In addition to the above load tests, non-destructive tests on various elements (except on
piles) such as core test and ultrasonic pulse velocity test shall be carried if required and
directed by the Engineer the cost of the same will be deemed to be included in the rates
quoted against the BOQ items and nothing extra will be paid on this account. Such tests shall
be carried out by an agency approved by the Engineer and shall be done using only
recommended testing equipment. The acceptance criteria for these tests shall be as specified
by the testing agency or good engineering practice and as approved by the Engineer. For the
piles the Integrity tests (non destructive) and dynamic load test is to be reimbursed as per the
BOQ.

1.2. Preliminary Work

1.2.12. Survey Work
The said work involves at the very start of work taking-over of reference point from the
Engineer, establishment of control points, triangulation points, bench marks, grid layout for all
the piers and other structures maintaining horizontal and vertical control within the
permissible limits, incorporating changes (if any), submission of full data in the tabulation
form and survey drawings. The survey shall be carried out to the project requirements
decided by the Engineer throughout the project duration as per BOQ.

1.2.13. Barricading

The work covers barricading for the work done along the median, areas affecting road traffic
shall be paid under schedule “B”
However, barricading to cover casting yard, batching plant, storage and other working area
shall be done and maintained by the contractor at their own cost.

The detailed scope of work is as follows:

i) Providing and installing the barricade of the design and type as shown in the typical
sketch furnished as per the approved plan firmly to the ground and maintaining it
during the progress of work.

ii) Providing adequate road safety devices. A tentative list given hereunder identifies
minimum items, which may be required. However, actual numbers required will be as
per approved plan by the Engineer and clearance from the traffic department,
Kolkata.  The contractor shall not be paid extra for any addition to this list if required
during the execution of works.

iii) Dismantling of barricading and other temporary installations from the site and
cleaning the site as per direction of Engineer upon completion and acceptance of
work.

1.2.14. Supply of Progress Photographs and Album

The work covers the supply of colour photographs along with negatives in an album to serve
as a permanent record of various stages / facets of work needed for an authentic
documentation as approved by the Engineer.

The photographs shall be of acceptable quality and they shall be taken by a professionally
competent photographer with camera having the facility to record the date of the photographs
taken in the prints and negative. The camera reel, type and quality of photo paper shall be of
standard make approved by the Engineer.  Each photograph in the album shall be suitably
captioned and dated and shall be submitted to the Engineer on monthly basis till the
completion period is over. The cost of this work is inclusive in the rates to be quoted by the
contractor.
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The photographs and materials including negative shall form a part of the records of NMRCL
and the prints cannot be supplied to anybody else or published without the written permission
of NMRCL.

1.2.15. Supply of Video Cassette of Works

The work consists of taking video film of important activities of the works as directed by the
Engineer during the currency of the project and editing them to a video film of the duration as
indicated in the item. The cassette shall be of approved make and of specified duration shall
be submitted to the Engineer on monthly basis till the completion of the project. The cost of
this work is inclusive in the rates to be quoted by the contractor.

1.2.16. Site office for Engineer

The work covers the construction and provisions of furnished site office accommodation for
the engineer and maintaining the same.

The contractor shall arrange to provide fully furnished office accommodation constructed as
shown in drawings. Work includes providing electric supply, all electric items, like lights, fans,
complete wiring, providing water supply including all pipes, fittings, tanks, valves etc.
complete, septic tank, drains, internal surface roads etc. complete.

The contractor shall provide the Office accommodation either on hire basis or construct as
PEB structure within 2 months from the date of issue of the acceptance letter.

The site office with all services, furniture and fittings shall be the property of the Contractor
after the defect liability period is over and requires clearing the land over which site office
constructed, as per the instruction of the Engineer. The site office of the engineer can be
constructed on available Railway Land along the project if considered suitable in consultation
with the Engineer.

The contractor shall arrange to maintain the site office including day to day upkeep of the
building and the surroundings, attending to repairs to various parts of the building, furniture,
fittings, office equipment and the connected services as and when necessary, including
periodic white/colour washing, painting etc.

The contractor shall arrange to provide uninterrupted supply of electricity and portable water
for the office building. In case of failure of main power/water supply, alternate source shall be
provided.

1.3. Structural Work

1.3.12. Unless otherwise specified, only controlled concrete with design mix and weigh batching is to
be used for the work.

1.3.13. Minimum cement content for various grades/elements of concrete as specified in Tender
Drawings / RDSO’s report BS-14/MORTH Specifications, in CPWD specification 1996 / 2002
is purely from durability point of view.  Larger content of cement shall have to provide if
demanded by mix design or as per the requirement of relevant codes, subject to not
exceeding the maximum limit of the same as per RDSO’s Report BS-14.

1.3.14. Provision of cement slurry to create bond between plain / reinforced concrete surface and
subsequent applied finishes shall not be paid extra.

1.3.15. Mix design using smaller aggregates of 10mm down shall also be done in advance for the
use in the junction having congested reinforcement and cement content adjusted as per
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RDSO’s Report BS-14.  However, aggregates of higher than 20 mm size will not be
permitted.

1.3.16. Procedure of mixing the admixtures shall be strictly as per the manufacturer’s
recommendations or as directed by the Engineer.

1.3.17. All the water tanks and other liquid retaining concrete structures shall undergo hydro-testing.

1.3.18. Special benches shall be provided at site for stacking reinforcement bars of different sizes.

1.3.19. Formwork for beams of RCC works shall be designed in such a way that the formwork of the
adjacent slabs can be removed without disturbing the props/supports of the beams.

1.3.20. Wherever there are tension/suspended concrete members which are suspended from upper
level structural members, the shuttering/scaffolding of such members at lower level shall
have to be kept in place till the time the upper level supporting members gain minimum
required strength. Cost of such larger duration of keeping in place the shuttering/scaffolding
shall be deemed to be included in the price quoted against BOQ.

1.3.21. The Contractor shall incorporate seismic considerations of anchoring and isolation in the
design and detailing of the finishes as directed by the Engineer. The element to be anchored
shall have its motion suitably restrained whilst at the same time it shall be suitably isolated so
as not to be affected by the deformations/vibrations of the building during Construction.

1.3.22. Formwork shall be provided for full height at all locations. Special precautions for such tall
formwork shall be taken to ensure its safety. Extra costs for providing such formwork shall be
deemed to have been included in the prices quoted against BOQ.

1.3.23. The contractor shall carry out expeditiously and without delay the following works within the
mobilization period itself:

a. Identify and get approved the sources of various major constitution materials.
b. Material testing and mix designs of concrete as contemplated in the specifications.
c. Setting up of full fledged site laboratory as per the requirements of these specifications.
d. Setting up concrete batching & mixing plant.
e. Site office for the use of the Engineer’s staff.
f. Contractor’s site office setup.
g. Casting yard with complete facilities.
h. Any other pre-requisite items required for final execution.

1.3.24. Casting yard  shall have following minimum facilities:

a. Casting beds as required.
b. Sets of form work/moulds as required.
c. All handling facilities for precast elements like over head gantry, etc.
d. Curing arrangements as required.
e. Stacking arrangements for material and precast elements.
f. Storing arrangement of materials.
g. Proper drainage and all weather approach roads.

1.3.25. The load testing of spans/piles etc. shall be done using certified and calibrated dial gauges
only.  Use of levelling instruments for measuring deflections shall not be allowed

1.4. Guarantees and Maintenance:

The Contractor shall guarantee and undertake to maintain and rectify the various
components of the Civil Works for their successful performance for the periods as specified in
other documents. The Contractor shall indemnify the Engineer for a similar period against
any damage to property and injury to persons on account of any defective work or
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maintenance carried out by the Contractor. The format and text of the Guarantee and the
Indemnity Bond shall be as followed in Indian Railways/IRCs/NMRCL/CPWD or and
approved by the Engineer.

1.4.1. Responsibility for Shop drawings, Samples and Mock-ups :

Approval of shop drawings, samples and mock-ups for the various components shall not
absolve the Contractor of his responsibility of completing the work to the specifications,
standards, tests for performance and guarantees given in these documents and to a quality
of finish as desired by the Engineer.

1.4.2. Cleaning:

Surfaces on which finishes are to be provided shall be cleaned with water jets or oil free

compressed air or power tools with wire brushes and detergents all as approved by the

Engineer.

1.5. Applicable Codes, Standards & Publications For Structural & Architectural Work

Design and loading requirements for the structures shall be not less than the following Indian

Standards and Codes of Practice, together with all applicable amendments, addendum &

corrigendum slips, errata slips etc.  Preference of codes, standards, specifications, technical

reports, special publications, special committee recommendations, manual will be in following

order :

i. Indian Railways/Research Design and Standards Organization, Lucknow/

ii. Indian Road Congress/MORTH

iii. Bureau of Indian Standards

iv. British Standards / European Standards

v. AASHTO Standards

vi. UIC recommendations and publication

vii. ICE, International Electromechanical Commission recommendations

viii. NFPA 130 Standard for Fixed Guide way Systems: to be used for design relating to fire

safety and

However, in case of foreign standards such as British Standards/European Standards and

AASHTO Standards, the same will be applied with the modification in the load factor, material

strength factor in ULS and SLS cases to the values as prescribed in Indian codes issued by

Indian Railways, Indian Road Congress, Bureau of Indian Standards.  In case of a standards/

Codes of Practice (from S. No. i. To iii.) appearing ahead in the order of precedence becomes

inferior/less conservative, guidance will be taken from code/standard appearing lower in the

precedence (S. No. i. To iii.).

A General
IS:875 (Part 3) Code of practice for design loads (other than earthquake) for

buildings and structures
IS:1322 Bitumen felts for water proofing and damp-proofing
IS:1893 Criteria for earthquake resistant design of structures
IS:2572 Code of Practice for construction of hollow concrete block

masonry
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IS:3414 Code of practice for design and installation of joints in buildings
IS:6408 (Parts 1,2) Recommendations For Modular Co-Ordination In Building

Industry – Tolerances
IS:10958 General check list of functions of joints in building
IS:11817 Classification of joints in buildings for accommodation of

dimensional deviations during construction
IS:11818 Method of test for laboratory determination of air permeability of

joints in buildings
IS:12440 Precast concrete stone masonry blocks
CPWD Specifications 2009.
BS:476 (Part 7) Method for classification of the surface spread of flame of

products
BS:476 (Part 20) Method of determination of the fire resistance of elements of

construction (general principles)
BS:476 (Part 22) Methods for determination of the fire resistance of non-load

bearing elements of construction
BS:5215 Specification for one-part gun grade polysulphide-based

sealants
BS:5606 Guide to accuracy in building
BS:6093 Code of practice for the design of joints and jointing in building

construction
BS:8200 Code of practice for the design of non-load bearing external

vertical enclosure of building
ASTM C 332 Specification for light weight aggregate for insulating concrete
SP 7 National Building Code of India
SP 23 (S&T) Hand Book on Concrete Mixes

B Bitumen
IS:702 Industrial Bitumen
IS:3384 Specification for bitumen primer for use in waterproofing and

damp-proofing

C Building Construction Practices
IS:1838 Parts I and II. Specifications for preformed fillers for expansion joint in

concrete pavements and structures.
IS:1946 Code of Practice for use of fixing devices in walls, ceilings, and

floors of solid construction.
IS:6509 Code of Practice for installation of joints in concrete

pavements.
IS:11134 Code of Practice for setting out of buildings.
IS:11433 Parts I and II. Specifications for one part Gun grade

polysulphide based joint sealant.
IS:12200 Code of Practice for provision of water stops at transverse

contraction joints in masonry and concrete dams

D Cement
IS:269 33 grade ordinary Portland cement
IS:455 Portland Slag Cement
IS:650 Specification for standard sand for testing cement.
IS:1489 (Part 1) Portland pozzolana cement: Flyash based
IS:1489 (Part 2) Portland pozzolana cement: Calcined clay based – Not to be

used

IS:3535 Method of Sampling Hydraulic Cements
IS:4031 (Parts 1 to 13) Methods of physical tests for hydraulic cement.
IS:4032 Method of chemical analysis of hydraulic cement.
IS:6925 Methods of test for determination of water soluble chlorides in

concrete admixtures.
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IS:8042 White Portland Cement
IS:8112 Specification for 43 grade ordinary Portland cement.
IS:12269 Specification for 53 grade ordinary Portland cement.
IS:12330 Specification for sulphate resistant Portland cement.

E Concrete
IS:456 Code of practice for plain and reinforced concrete.
IS:457 Code of practice for general construction of plain and

reinforced concrete for dams and other massive structures.
IS:460 (Parts I to III) Specification for Test Sieves
IS:516 Methods of test for strength of concrete.
IS:1199 Methods of sampling & analysis of concrete.
IS:1200 Method of measurement of building and civil engineering
IS:1343 Code of practice for prestressed concrete
IS:1607 Method of Test Sieving
IS:2386 Parts I-VIII. Methods of tests for aggregates for concrete.
IS:2430 Methods of Sampling of Aggregates of Concrete
IS:2438 Specification for roller pan mixer
IS:2514 Specification for concrete vibrating tables
IS:2571 Code of practice for laying in-situ cement concrete flooring
IS:2645 Specifications for integral cement water proofing compounds
IS:2722 Specifications for portable swing batchers for concrete (double

bucket type)
IS:2770 Methods of testing bond in reinforced concrete part I pull out

test
IS:3025 Methods of sampling and test (physical and chemical) for water

& waste water
IS:3370 Code of practice for concrete structures for storage of liquids
IS:3935. Code of practice for composite construction
IS:4326 Code of practice for earthquake resistant construction of

building
IS:6925. Methods of test for determination of water soluble chlorides in

concrete Admixtures
IS:7242 Specifications for concrete spreaders
IS:7251 Specifications for concrete finishers
IS:7861 Parts I & II. Code of practice for extreme weather concreting.
IS:7969 Safety code for handling and storage of building materials
IS:8989 Safety code for erection of concrete framed structures
IS:8142 Methods of test for determining setting time of concrete by

penetration resistance
IS:9103 Specifications for admixtures for concrete
IS:9013 Method of making, curing and determining compressive

strengths of accelerated cured concrete test specimens
IS:9284 Method of test for abrasion resistance of concrete
IS:10262 Recommended guidelines for concrete mix design.
MORTH Specifications for Road and Bridge Works, Ministry of Road

Transport and Highways (Roads Wing)
IRS Concrete Bridge Code
IRC 21-2000 Standard Specifications and Code of Practice for Road Bridges

Section III – Cement Concrete (Plain & Reinforced)(First
Revision)

IRC:18-2000

ASTM - C - 94
IS 4926:2003

Design criteria for Prestressed Concrete Road Bridges (Post –
Tensioned Concrete)
Ready Mix Concrete
Ready Mixed Concrete – Code of Practice

ASTM – C - 1240 Specifications for Silica Fume for use in Hydraulic Cement and
Mortar
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F Construction Plant and Machinery.
IS:1791 Specification for batch type concrete mixers.
IS:2505 General requirements for concrete vibrators: Immersion type.
IS:2506 General requirements for screed board concrete vibrators.
IS:3366 Specification for pan vibrators.
IS:3558 Code of Practice for use of immersion vibrators for

consolidating concrete.
IS:4656 Specifications for form vibrators for concrete.
IS:4925 Specification for concrete batching and mixing plant.
IS:11993 Code of Practice for use of screed board concrete vibrators.

G Formwork
IS:4990 Specifications for plywood for concrete shuttering work.
IRC:87 Guidelines for the design and erection of false work for road

bridges.
IS:806 Code of practice for use of steel tubes in general building

construction.
IS:1161 Specification of steel tubes for structural purposes.
IS:1239 Specification for mild steel tubes. Tubulars and other wrought

steel fittings.

H Gypsum and Gypsum Board
IS:2095 Gypsum plaster boards
IS:2542 (Part 1/Sec 1 to
12)

Methods of test for gypsum plaster, concrete and products:
plaster and concrete

IS:2542 (Part 2/Sec 1 to
8)

Methods of test for gypsum plaster, concrete and products:
Gypsum products

IS:2547 (Part 1) Gypsum building plaster: Excluding premixed lightweight
plaster

IS:2547 (Part 2) Gypsum building plaster: Premixed lightweight plaster

I Handling and Storage
IS:4082 Recommendation of Stacking and Storage of construction

materials
IS:8348 Code of practice for stacking and packing of stone slabs for

transportation

J Instruments For Testing Cement and Concrete
IS:5513 Specification for vicat apparatus.
IS:5514 Specification for apparatus used in Le-Chaterlier test.
IS:5515 Specification for compaction factor apparatus.
IS:7320 Specification for concrete slump test apparatus.
IS:7325 Specification for apparatus to determine constituents of fresh

concrete.
IS:10080 Specification for vibration machine.
IS:10086 Specification for moulds for use in tests of cement and

concrete.
IS:10510 Specification for vee-bee consistometer.
K Joint Fillers
IS:1838 (Part 1) Preformed fillers for expansion joint in concrete pavements and

structures (non extruding and resilient type): Bitumen
impregnated fiber

L Paints and Coatings
IS:102 Ready mixed paint, brushing, red lead, non-setting, priming
IS:109 Ready mixed paint, brushing, priming, plaster, to Indian

Standard Colour No. 361 and 631 white and off white.
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IS:347 Varnish, shellac, for general purpose.
IS:2074 Ready mixed paint, air drying, red oxide-zinc chrome, priming
BS:6496 Specification for powder organic coatings for application and

stoving to aluminium alloy extrusions, sheet and preformed
sections for external architectural purposes, and for the finish
on aluminium alloy extrusions, sheet and preformed sections
coated with powder organic coatings

BS:EN:10152 Specification for electrolytically zinc coated cold rolled steel flat
products. Technical delivery conditions

ASTM A 164-71 Specification for electrodeposited coatings of zinc on steel

M Pigment for Cement
BS:1014 Specification for pigments for Portland cement and Portland

cement products

N Reinforcement & Structural Steel
IS:280 Mild steel wire for general engineering purposes
IS:432 Part I. Mild steel and medium tensile steel bars. Part II Hard

drawn steel wire.
IS:814 Parts I & II. Electrodes for metal arc welding of structural steel.
IS:815 Classification coding of covered electrodes for metal arc

welding of structural steels
IS:816 Code of Practice for use of metal arc welding for general

construction in mild steel.
IS:1566 (Part I) Specifications for hard-drawn steel wire fabric for

concrete reinforcement.
IS:1786 Specification for high strength deformed steel bars and wires

for concrete reinforcement.
IS:2502 Code of Practice for bending and fixing of bars for concrete

reinforcement.
IS:2629 Recommended practice for hot-dip galvanising of iron and

steel.
IS:2751 Code of Practice for welding of mild steel plain and deformed

bars for reinforced concrete construction.
IS:4759 Hot-dip zinc coating on structural steel and other allied

products.
IS:5525 Recommendations for detailing of reinforcement in reinforced

concrete works
IS:9417 Recommendations for welding cold-worked steel bars for

reinforced concrete construction.
IS:14268 Uncoated stress relieved low relaxation steel class 2 for Pre-

stressed concrete
IS:226 Structural steel (Standard Quality)
IS:800 Code of practice for use of structural steel in general building

construction.
IS:813 Scheme of symbols for welding.
IS:814 Covered electrodes for metal arc welding of structural steel.

(Part I & Part II)
IS:816 Code of practice for use of metal arc welding for general

construction in mild steel.
IS:822 Code of practice for inspection of welds.
IS:961 Structural steel (High Tensile)
IS:1024 Code of practice for use of welding in bridges and structures

subject to dynamic loading.
IS:1161 Steel tubes for structural purposes.
IS:1182 Recommended practice for radiographic examination of fusion

welded butt joints in steel plates.
IS:2062 Structural steel (Fusion welding quality)
IS:3757 Specification for high tensile friction grip bolts.
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IS:5624 Specification for foundation bolts.
IS:3600 Code of practice for testing of fusion welded (Part I) joints and

weld metal in steel.
IS:4923 Hollow steel sections for structural use.
IS:6227 Code of practice for use of metal arc welding in tubular

structure.
IS:801 Code of practice for use of cold formed light gauge steel

structural members in general building construction.
IS:811

IS:8500

IS:8910

IS:9595

IS:7205

Specifications for cold formed light gauge structural steel
sections.

Structural Steel Micro alloyed (Medium and high strength
qualities)

General requirements of supply of weldable structural steel

Recommendations for metal arc welding of carbon & carbon-
Manganese steels

Safety Code for erection of Structural Steel Works

O Aggregates
IS:383 Coarse and fine aggregates from natural sources for concrete.

P Scaffolding
IS:2750 Specification for steel scaffoldings
IS:3696 (Part 1) Safety Code of scaffolds and ladders: Scaffolds
IS:3696 (Part 2) Safety Code of scaffolds and ladders: Ladders
IS:4014 (Part 1) Code of practice for steel tubular scaffolding: Definition and

materials
IS:4014 (Part 2)

IRC:87

Code of practice for steel tubular scaffolding: Safety regulations
for scaffolding
Guidelines for the design and erection of falsework for road
bridges

Q Sealants
IS:10959 Glossary of terms for sealants for building purposes
IS:11433 (Part 1) One part grade polysulphide base joint sealant: General

requirements
IS:11433 (Part 2) One part grade polysulphide base joint sealant: Methods of test
IS:13055 Methods of sampling and test for anaerobic adhesives and

sealants
BS:5889 Specification for one part gun grade silicone-based sealants.

R Wood
IS:303 Plywood for General Purposes
IS:848 Synthetic resin adhesives for plywood (phenolic and

aminoplastic)
IS:1141 Seasoning of Timber - Code of Practice
IS:1328 Veneered decorative plywood
IS:1659 Block Boards
IS:2046 Decorative thermosetting synthetic resin bonded laminated

sheets
IS:2202 (Part 1) Wooden flush door shutters (solid core type): Plywood face

panels
IS:2202 (Part 2) Wooden flush door shutters (solid core (type): Particle face

panels and hardboard face panels
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S
IRC:83Part-II

IRC:83 Part-III
T
IS 4985
U
IS :2911 PART-I
IRC:78

Bearings
Standard specifications and code of practice for road bridges
Elastomeric Bearings
Standard specifications and code of practice for road bridges
Pot  Bearings
UPVC Pipe For Drainage
Unplasticized PVC Pipes for portable water supplies
PILING
Bored Cast in-situ Concrete Piles
Standard specifications and code of practice for road bridges
Foundation And Substructure

V All Indian Railway Standards, RDSO’s Report No. IRS-12,
All IRC documents, specifications, standards

W MOST Specifications for Road and Bridge works (latest
Revision)

X CPWD Specifications (latest Revision)

1.6. Temporary Work
1.6.1 All designs for temporary work shall conform to and comply with all the requirements given in

the latest editions of the relevant Indian Road Congress & Indian Standard specifications and
codes of practice and other technical Specifications as detailed in this tender.

1.6.2 For all works for which the contractor has to submit design for approval and proof checking
by third party of the Employer, the same shall be got prepared by the contractor from
approved consultants who are specialised in this field.  For particular item of scaffolding,
staging and shuttering, use of any proprietary method of staging should be supplemented
with proper designs of such system after getting approval from the Engineer.

1.6.3 The contractor shall assess with due care the supplementary site investigations needed to
verify all topographical, hydrological and other site data indicated in the tender and also
collect such additional site data/geo-technical data as may be necessary for doing the job
and safety of structure.

1.6.4 The Engineer at his discretion may order any supplementary site geo-technical investigation
after award of contact for verification and evaluation of any relevant data including geo-
technical data.
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SECTION - S.02

2. EARTHWORK

2.1 These specifications shall be read in conjunction with the Guidelines for Earthwork in Railway
Embankment(GE), Indian Railways Codes & Standards, IRCs Standards, MORTH and
CPWD specifications 1996/2002 with latest edition and correction slips upto date and other
relevant specifications described in the section 1 of these specifications.

2.2 The Employer shall have made available to the Contractor with the Tender documents such
relevant data in Employer’s possession on Geotechnical data and sub-surface conditions.
The accuracy or reliability of the data/studies/reports and of any other information supplied at
any time by the Employer or Engineer is not warranted. The contractor himselves shall carry
out the investigation. The final geotechnical interpretation is to be done by the contractor and
same will be reviewed by the Employer / DDC and third party responsible for proof checking
and will finally be approved by the Employer.

2.3 Excavation for all works and for materials required for filling shall be to the exact width, length
and depth shown on the drawings or as directed by the Engineer. Where the nature of soil or
the depth of the trench and season of the year, do not permit vertical sides, the contractor at
his own expense shall put up the necessary shoring, strutting, planking or any other approved
protection measures with due regard to the safety of personnel and works and to the
satisfaction of the Engineer.

The construction barricading / fence in general will have a maximum width of 10.0 m (outside
to outside of barricading). This can be increased at specific locations with prior approval of
Engineer. The Contractor shall submit method statements for approval of Engineer
demonstrating how this will be achieved at site. If required, driving of rolled section/sheet pile
of suitable size into the soil shall be done to retain earth as directed by Engineer.
Measurement of plan area of excavation for payment shall be permitted only up to the end of
PCC under foundations.

If excavation is carried out to greater depth than required beyond the level specified, for any
reason whatsoever, such volume shall be made good by filling with PCC M10 having coarse
aggregates 40 mm and below, graded, and brought to level to receive the levelling course
below foundations.  If excavation is carried out to greater width and length, such extra width
and length shall be filled in by well consolidated earth / sand or if the Engineer thinks it is
necessary for the stability of the work, by masonry or concrete as he may direct. No extra
payment will be made on this account.

Propping shall be undertaken when any foundation or stressed zone from an adjoining
structure is within a line of 1 vertical to 2 horizontal from the bottom of the excavation.

All excavations shall be carried out in conformity with the directions laid hereunder and in a
manner approved by Engineer. The work shall be so done that the suitable materials
available from excavation are satisfactorily utilized as decided upon, beforehand.

2.4 The last 200mm depth of excavation shall be done not earlier than 36 hours before laying the
levelling course below foundations.

2.5 The Contractor shall make provision for all shoring, de-watering, dredging, bailing out or
draining water whether subsoil or rain or other water and the excavation shall be kept free of
water while concrete work is in progress and until the Engineer considers the work well set
(Refer IS:3764 Safety Code for Excavation Work). The sides of trenches shall be kept vertical
and the bottom level throughout or properly stepped as directed by the Engineer. No extra
payment shall be made on this account.

2.5.1 De-watering shall be carried out by suitable means with adequate stand-by arrangements as
may be approved by the Engineer. The level of ground water shall be maintained at least 300
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mm below the lowest level of excavation during the laying of foundations. The Contractor
shall be deemed to have satisfied himself with regard to feasibility of all aspects of de-
watering including site constraints due to existing structures. Though the method of de-
watering is left to the contractor, he shall be required to submit method statement of de-
watering scheme including requisite justifications to the Engineer and seek his prior written
approval.

Approval of the Engineer however shall not relieve the contractor of the responsibility of
adequacy and appropriateness of de-watering and protection arrangements for the quality
and safety of the work. The contractor shall satisfy the Engineer as to the capacity of the
drains or disposal site to take the required quantity and flow of water to be pumped out at
various stages of excavation. The Contractor shall obtain necessary approvals of local bodies
for discharging and disposal of the pumped out water. All the de-watering pumps shall
therefore also have dedicated D.G. Power supply which shall start automatically in case of
failure of electrical supply. Monitoring of water table shall be done using electronic probes or
by other suitable methods.

2.6 The Contractor shall erect and maintain during progress of works temporary
fences/barricading around the work area with all safety measures. The dangerous
excavations,   excavations near habitations, public movement areas and all works along the
roads, shall be, provided with proper caution signs and marked with red lights, reflectors at
night to avoid accidents. The contractor shall take all adequate protective measures to see
that excavation operations do not affect or damage adjoining structures. Payment for the
same shall be made at the quoted rates for the items in the BOQ and nothing extra shall be
payable.

Excavation material required for filling shall be stacked or dumped where indicated by the
Engineer. Excavated material not required for filling and any surplus material shall be
removed and spread on the site anywhere within the premises and as directed by the
Engineer or carted away from the site as directed by the Engineer. Dumping of this surplus
material shall be in an environmental friendly manner using dumper with tarpaulin or suitable
cover, placer etc. and according to the levels/grades as indicated by the Engineer.  Levelling
and Compaction, if required, at the dumping ground shall also be carried out. The cost of
such removal and spreading shall be borne by the Contractor and deemed to be included in
the Contract Rates. Necessary approval from the local authorities for carting and dumping
surplus material is to be obtained by the contractor at his own cost.

2.7 The Contractor shall notify to the Engineer when the excavation is completed and no base or
Concrete or Masonry shall be laid until the Engineer has inspected and approved of the soil
conditions obtained for each individual footing or the full raft area.

2.8 The Contractor shall ensure the stability of the excavation so that the surrounding ground and
all adjoining structures and plants will be safe against settlement, subsidence and damage
and that there is no risk of injury to personnel.

2.9 In case any underground structures/utilities that need to be protected (like underground
sewer lines etc.) are encountered, the Contractor shall bring the same to the notice of the
Engineer immediately and shall take all such steps as the Engineer may instruct for
protection of such structures. Such protective measures shall be done at the Contractor’s
cost If any damage occur to such structures/utilities  which were required to be protected
during execution, the same shall be made good by contractor at his own cost otherwise client
will arrange to make it good at the risk and cost of Contractor.

2.10 The Contractor is free, within the framework of rules and regulations of the local authorities,
to deal with the surplus earth in any manner suitable to him. The Contractor may dispose off
the surplus earth from the project site to a place/ places as may be permitted by the
Engineer/ appropriate authority/body. The transportation of the surplus earth shall be done by
mechanical means only. The Contractor shall at his own cost obtain necessary
clearances/permissions statutory or otherwise needed for the purpose. Dumpers may be
used for transporting slushy, material excavated from pile boring/well boring/pile cap/Open
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Foundation with precautions for non spillage of muck.

2.11 In case earth is used for backfilling in foundation and plinth, it shall be got approved from the
Engineer. In the foundation the backfilling shall be done in layers not more than 200mm thick
and shall be thoroughly watered and consolidated by approved method and the rate for
backfilling in foundation using earth is deemed to have been included in the excavation rate
even when dewatering may be required to be carried out.

2.12 In case sand is used for backfilling in foundation and plinth, it shall be got approved by the
Engineer. In the foundation the backfilling shall be done in layers not more than 200 mm thick
and shall be thoroughly watered and consolidated by approved method and the rate for
backfilling in foundation using earth is deemed to have been included in the excavation rate
even when dewatering may be required to be carried out.

2.13 Earthwork (including blanketting) in Metro embankment shall be done as per RDSO
Guidelines for Earthork in Railway Projects (Guidelines No. GE : G-1,July 2003).

2.14 The construction of embankment of expressway Diversion (subgrade, GSB, WMM, DBM, BC)
shall be done as per latest MORTH and IRC specifications.
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SECTION - S.03

3. STRUCTURAL CONCRETE: PLAIN, REINFORCED & PRESTRESSED

These specifications shall be read in conjunction with the Indian Railways Codes &
Standards, IRC Specifications, MORTH and CPWD specifications 1996/2002 with correction
slips / amendments up to date, and other relevant specifications described in the Section 1 of
these Specifications, and as approved solely by the Engineer.

3.1 Materials

Before bringing to the site, all materials for concrete including their source shall be approved
by the Engineer. All approved samples shall be deposited in the office of the Engineer before
placing orders for the materials with suppliers. The materials brought on to the works shall
conform in every respect to the approved samples.

In case of change in type and/or source of any approved material, the contractor shall inform
the Engineer and fresh samples shall be deposited with Engineer. Prior approval of Engineer
will have to be obtained before using such material at site. The contractor shall check fresh
consignment of materials as it is brought on to the works to ensure that they conform to the
specifications and/or approved samples.

The Engineer shall have the option to have any of the materials tested at any time to find out
whether they are in accordance with specifications at the contractor's expense. All bills
vouchers and test certificates which in the opinion of the Engineer are necessary to convince
him as to the quality of materials or their suitability shall be produced for his inspection when
required.

Any material which has not been found to conform to the specifications and not approved by
the Engineer shall be rejected forthwith and shall be removed from the site by the contractor
at his own cost within the time stipulated by the Engineer. In the event of contractor not being
able to arrange the material conforming to specifications or in the event of failure of the
contractor to get the sources approved within the agreed schedule submitted by contractor,
the Engineer shall have the powers to cause the Contractors to purchase and use such
materials from any particular source, as may, in the Engineer's opinion, be necessary for the
proper execution of work. Nothing extra shall be payable to the contractor on this account.
Contractor shall also ensure that all constituents of exposed concrete shall be taken from
same sources to achieve a uniform colour and texture.

3.1.1 Cement

3.1.1.1 The cement used shall be of the following types :

a) 43 grade Ordinary Portland Cement conforming to IS: 8112.
b) 53 grade Ordinary Portland Cement conforming to IS: 12269.

For piling and foundation work, type of cement shall be as mentioned in Section-S.08 on Pile
Foundations herein.

3.1.1.2 Whenever possible all cements of each type shall be obtained from one constant source
throughout the contract. Cement of different types shall not be mixed together. Different
brands of cement, or the same brand of cement from different sources, shall not be used
without prior approval of the Engineer.

3.1.1.3 Packaged cement shall be delivered to the site in original sealed bags which shall be labelled
with the weight, name of manufacturer, brand and type including date of manufacture.
Cement received in torn bags shall not be used.

Contractor may obtain cement in bulk and store it in suitable silos of adequate capacity. Each
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type of cement shall be stored in a separate silo and it shall be ensured, that cements of
different quality are not mixed up.

3.1.1.4 All cement shall be fresh when delivered. Cement older than 3 months from the date of
manufacture shall not be used.

3.1.1.5 In fair faced elements, the cement used in the concrete for any complete element shall be
from a single consignment. All cement for exposed concrete shall be from the same approved
source and uniform in colour.

3.1.1.6 With each and every delivery of cement consignment, the contractor shall provide
manufacturer’s certificate that the cement conforms to the relevant Indian standard. The
contractor shall provide complete facilities at site for carrying out the following tests:

a) Setting time by Vicat's apparatus as per IS: 4031 and IS: 5513.
b) Compressive strength of cement as per IS: 4031,   IS: 650, IS: 10080.

3.1.1.7 Total chloride content in cement shall in no case exceed 0.05 percent by mass of cement.
Also, total sulphur content calculated as sulphuric anhydride (SO3), shall in no case exceed
2.5 percent and 3.0 percent when tri-calcium aluminates percent by mass is up to 5% or
greater than 5% respectively.

3.1.2 Aggregates

Aggregates from natural sources shall be in accordance with IS: 383. The contractor shall
submit to the Engineer certificates of grading and compliance for all consignments of
aggregate.  In addition at site from time to time, the contractor shall allow for carrying out
such tests and for supplying test records to the Engineer. The aggregates shall be procured
from approved sources only as directed by the Engineer from time to time.

For fair faced concrete, the contractor shall ensure that aggregates are free from iron pyrites
and impurities, which may cause discoloration. Aggregates shall be stored on paved areas in
different compartments according to their nominal size.

3.1.2.1 Fine Aggregates

The fine aggregate to be used for the work should be of “sand” conforming to Zone – II as per
IS – 383/clause 2.1.1. The quality and acceptance criteria should be followed as per IS –
383/1970 with latest correction slips. The decision of Engineer in this respect shall be final.
The silt content of fine aggregate used for trial mixes shall be recorded & the silt content in
fine aggregate used shall be as per the provision in relevant IS codes.The tests acceptance
criteria for fine aggregates shall be same as per CPWD specifications.

3.1.2.2 Coarse Aggregates

The coarse aggregate shall be crushed stone.

Coarse aggregate obtained from crushed or broken stone shall be  angular, hard, strong,
dense, non porous, durable, clean  and  free from soft, friable, thin plate, elongated or flaky
pieces and any deleterious material.

Except  where  it can be shown to the  satisfaction  of  the Engineer  that  a  supply of
properly  graded  aggregates of uniform  quality can be maintained over the said  period  of
the  works, the grading of aggregates shall be controlled  by obtaining the coarse aggregates
in different sizes and blending them in correct proportions as and when required.

All coarse aggregates shall conform to IS: 383 and tests for conformity shall be carried out as
per IS: 2386,Parts I to VIII.

The maximum size of coarse aggregates shall be such that the concrete can be placed
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without difficulty so as to surround all reinforcement thoroughly and fill the corners of
formwork. Unless otherwise permitted by the Engineer the nominal maximum size shall not
exceed 20 mm.

3.1.2.3 Minimising the Risk of Alkali-Silica Reaction (ASR) in Concrete

1. Precautions against ASR in Concrete
Concrete mixes for use in the Permanent Works shall comply with requirements
stipulated herein. The Contractor shall notify the Engineer of his proposals for
complying with this requirement.

2. The cementetious material shall have a reactive alkali content not exceeding a
maximum value of 0.6% by mass when defined and tested.
OR

3. The total mass of reactive alkali in the concrete mix shall not exceed 3.0 kg/m3 of
concrete when defined, tested and calculated.
OR

4. The aggregate shall be classed as non-reactive.
5. Cementetious Material (Hydraulic and Latent Hydraulic Binders)
6. The term alkali refers to the alkali metals sodium and potassium expressed as their

oxides. The reactive alkali content of Portland cements shall be defined as the
percentage by mass of equivalent sodium oxide (Na2O) calculated from:-
% equivalent Na2O = % acid soluble Na2O + 0.658 x (% acid soluble K2O)

7. The method used in determining the acid soluble alkali content of the materials shall be
in accordance with BS 4550: Part 2: Subsection 16.2.

8. The Contractor shall make available the certified average acid soluble alkali content of
Portland cement on a weekly basis.

9 The Contractor shall give immediate notice of any change which may increase the
certified average acid soluble alkali content above the level used in the mix design for
the concrete. A revised mix design for any concrete which would be affected by the
increased alkali content shall be submitted for consent with notification of the change.

10 Minimising the Risk by Using Cementetious material containing less than 0.6%
Reactive Alkali

11 The cementetious material shall be Portland cement complying with Indian Standard
and shall have additionally a certified maximum acid soluble alkali content not
exceeding 0.6%.
The Contractor shall provide on request weekly certificates which name the source of
the cement and confirm compliance with the Specification.

12 Minimising the Risk by Limiting the Reactive Alkali Content of the Concrete to 3.0
kg/m3.

13 The reactive alkali content of the concrete contributed by the Portland cement to the
concrete shall be calculated from:

Portland cement, A = C x a / 100
where, A = reactive alkali content of the concrete to the nearest 0.1 (kg/m3)

C = target mean Portland cement content of the concrete (kg/m3)
A = certified average acid soluble alkali content of the Portland

cement (%).
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14. Where reactive alkalis in excess of 0.2kg/m3 are contributed to the concrete from
sources other than the cementetious material the limit of 3.0 kg/m3 from the
cementetious material shall be reduced by the total amount so contributed.
The reactive alkali contributed by sodium chloride contamination of aggregates shall be
calculated from:

H = 0.76 x (NF x MF) + (NC x MC)/ 100 (kg/m3)
where H = equivalent alkali contribution made to the concrete by the sodium

chloride
NF = chloride ion content of the fine aggregate as a percentage by

mass of dry aggregates and measured according to BS 812: Part
4

MF = fine aggregate content (kg/m3)
NC = chloride ion content of the coarse aggregate as a percentage by

mass of dry aggregate and measured according to BS 812: Part
4: 1976 (now in draft as Part 117)

MC = coarse aggregate content (kg/m3).
The factor 0.76 is obtained from a consideration of the composition of sea water.
The chloride ion content of aggregate sources containing 0.01% of chloride ion by
mass or more shall be determined weekly in accordance with BS 812 or another
approved method. When the chloride ion level is less than 0.01% it shall be regarded
as nil.

15. The Contractor shall provide certificates on request confirming compliance with the
Specification and stating:
(a) The target means cementitious material content of the concrete.
(b) The names of the works manufacturing the cement.
(c) A weekly report of the cement alkali determinations
(d) The certified average acid soluble alkali content of the Portland cement.

16. Minimizing the Risk by Using Selected Aggregates
Fine and coarse aggregate material shall comply with the requirements of IS: 383
(and/or AASHTO Standard Specifications M6 and M80 respectively) to be taken out to
conform to 512(2).

3.1.4 Water

3.1.4.1 Water used in the works shall be potable water and free from deleterious materials. Water
used for mixing and curing concrete as well as for cooling and/or washing aggregate shall be
fresh, clean and free from injurious amounts of oil, salts, acids, alkali, other chemicals and
organic matter.

Water shall be from the source approved by the Engineer and shall be in accordance with
Clause 5.4 of IS: 456. However, chloride content in water shall not exceed 500 mg/litre.

Whenever, the source of water changes, the water shall be tested for its chemical and other
properties/impurities to ascertain its suitability for use in concrete for approval of the
Engineer. No water shall be used until tested and found satisfactory.  Cost of all such Tests
shall deem to be included in the rates quoted by the contractor.

3.2 Blending Of Aggregates

In order to obtain optimum workability, individual aggregates of nominal size 20 mm, 10 mm,
4.75 mm and 2.36 mm will be blended in such a way that the grading curve for all aggregates
will be a smooth curve from size 0.15 mm to 20 mm falling within the established envelope
grading curve. Contractor shall establish envelope grading curve for each grade of concrete



NAGPUR METRO RAIL CORPORATION LTD. (NMRCL)

Section 5 Works Requirement Technical Specifications for Civil Works (Ch. V) Page 27 of 174
NMRCL/NGP/METRO/AT GRADE ALIGNMENT CH. 14620 TO CH. 19154.5 AND DEPOT

for given maximum size of aggregates and get it approved by Engineer before finalising the
mix design.

3.3 Admixtures

3.3.4 Chemical admixtures are not to be used until permitted by the Engineer. In case their use is
permitted, the type, quantity/dosage and method of use of any admixture proposed by the
Contractor shall be submitted to the Engineer for approval. The minimum cement content
specified shall not be reduced on account of the use of the Admixtures.

3.3.5 The contractor shall further provide the information concerning each admixture to the
Engineer as per Para 1012.1 of MORTH Specifications.

3.3.6 In reinforced concrete works, the chloride content of any admixture used shall not exceed 2
percent by weight of the admixture as determined in accordance with IS: 6925 and the total
chloride and sulphate contents in concrete mix shall not exceed 0.15 and 4.0 percent
respectively by weight of cement.

3.3.7 The admixtures when used shall conform to IS: 9103. The suitability of all admixtures shall be
verified by trial mixes.

3.3.8 The addition of calcium chloride to concrete containing embedded metal will not be permitted
under any circumstances.

3.3.9 Retarding admixtures when used shall be based on lingosus-Phonates with due
consideration to clause 5.2 and 5.3 of IS: 7861.

3.4 Batching Plants, Mixers And Vibrators

3.4.4 Unless otherwise specified in the schedule of items, for all structural concreting work the
Contractor shall provide automatic weigh-batching plant of suitable capacity. The plant used
shall conform to IS: 4925.The batching plants should have printing facilities to printout
records of each batch in the format approved by the Engineer.

3.4.5 The Contractor shall provide Concrete mixers (IS:1791 – Batch type concrete mixers, IS:2438
- Roller Pan Mixer) and Vibrators (IS:2505 - Concrete Vibrators Immersion Type, IS:2506 -
Screed board concrete vibrators, IS:4656 - Form Vibrators for Concrete) supplied by
recognized manufacturers.

3.5 Grade Of Concrete

The concrete is designated as follows:

Concrete M 45/35/30/25/20/15

The letter M refers to the mix

The number 35 represents the characteristic compressive strength of 15cm cubes at 28 days
in MPa (Mega Pascal: 1 MPa: 10 kg/cm2 approximately). M35 concrete thus has a
characteristic strength of 350 kg/cm2. Other mix design will also be denoted in same way.

3.6 Mix Design

It is the complete responsibility of the Contractor to design the concrete mixes by approved
standard methods and to produce the required concrete conforming to the specifications and
the strength, workability requirements approved by the Engineer.

Mix Design once approved must not be altered without prior approval of Engineer. However,
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should the contractor anticipate any change in quality and/or change in source of future
supply of materials than that used for preliminary mix design, he should inform the Engineer
quite in advance and bring fresh samples sufficiently in advance, to carry out fresh trial
mixes. Design mix will indicate by means of graphs and curves etc., the extent of variation in
the grading of aggregates which can be allowed.

Limits of Water and Cement Contents

Maximum water/cement ratio

a) For RCC members including piles - 0.40
b) For PSC members - 0.40

Cement Content

Notwithstanding to the stipulations in any code, Cement content in concrete shall not be less
than 350 kg/ cum for RCC work and 430 kg/ cum for PSC work under normal exposure. In
case of piling work minimum cement content shall be as specified under the section “Pile
Foundations”. However, maximum cement content shall be limited to 540 kg/ cum of
concrete. Ordinary Portland Cement (OPC) of 43 and 53 grade conforming to IS: 8112 and
IS: 12269 respectively shall be used. For pre-stressed concrete, cement conforming to OPC
53 grade cement shall be used.  However for nominal mixes, CPWD specifications will be
followed. “Cement” means Ordinary Portland Cement and excludes the additions as
mentioned in Para 5.2 of IS 456

As regards trial mixes, acceptance criteria, acceptance specification, lot size, sampling and
testing and sampling size for piling work, PSC girders (cast-in-situ and pre-cast post-
tensioned) and general work, the requirement of the relevant codes, standards and directions
of the Engineer shall be followed. For piling work Slag cement is to be followed.

3.7 Additional Tests For Concrete

As frequently as the Engineer may require, additional tests shall be carried out of concrete in
addition to mandatory test specified in MORTH Specifications, CPWD specifications
1996/relevant IS Code.

3.7.1 Permeability test for Concrete :

The concrete will be verified for permeability by the following procedure and shall confirm to
IS: 3085-1965 - ‘Permeability of Cement Mortar & Concrete’ and as per Section 1716.5 of
MORTH Specifications and DIN 1048.

1 The Engineer shall select random batches of concrete for examination at his discretion
and sampling will generally be done at the point of discharge from the mixer and at
placing point.

2 From the batches thus selected two concrete cylinders shall be made in accordance
DIN 1048.

3 At least two cylinders shall be made on each day’s concreting until 60 cylinders have
been made for each grade of concrete.

4 All cylinders shall be made, cured, stored, transported and tested in accordance with
clause 1716.5 of MORTH Specifications. The tests shall be carried out in a laboratory
having NABL certification.

5 Test Procedure

The permeability of concrete will be verified by the following procedure:
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i. Prepare a cylindrical test specimen 150 mm dia and 160mm high.
ii. After 28 days of curing, test specimen will be fitted in a machine such that the

specimen can be placed in water under pressure up to 7 bars. The typical machine
shall be similar to one shown in Appendix 1700/II of MORTH.

iii. At first a pressure of one bar is applied for 48 hours, followed by 3 bars for 24 hours
and 7 bars for next 24 hours.

iv. After the passage of the above period, the specimen is taken out and split in the middle
by compression applied on two round bars on opposite sides above and below.

v. The water penetration in the broken core is measured with scale and the depth of
penetration assessed in mm (max permissible limit 25 mm).

6 Acceptability Criteria

The concrete shall pass the permeability test if it is properly compacted and is not
considered permeable when tested as above.

3.8 Batching of Concrete Ingredients

Unless permitted by the Engineer, all concreting shall be produced in computerized automatic
weigh batching plant having printing facilities to print out records of each batch and installed
at site. Under exceptional circumstances Ready Mixed Concrete (RMC) manufactured in
computerized automatic weigh batching plant (as per specifications described above) by the
approved agencies using the constituent materials from approved sources and approved mix
design may also be used with prior approval from Engineer. Nothing extra shall be paid for
such RMC used in the work including transportation, placing in position etc. However, in such
cases the RMC production & transportation will have to be directly supervised by the qualified
personnel of the contractor. Contractor has to setup his own batching plant(s).RMC from
market will be permitted only in exceptional circumstances and with prior approval of the
Employer.

3.9 Placing
1.0 Placing General

Concrete shall be placed in the position and sequence indicated on the Drawings, or as
directed. Placing shall not be commenced until the fixing and condition of reinforcement and
items to be embedded and the condition of the containing surfaces or formwork has been
approved. 24 hours written notification shall be given of the intention to place concrete.
Concrete shall be transported by means which prevent contamination (by dust, rain etc.)
segregation or loss of ingredients, and shall be transported and placed without delay.
Concrete shall be placed directly in its final position without segregation or displacement of
the reinforcement, embedded items and formwork. Concrete shall not be placed in water,
except as specified. Concrete shall not be dropped through a height greater than 1.5 M.

2.0 Extent of Pours

The limit of individual pours and the height of lifts shall be as approved.
For walls, the length of panel placed at one time shall not exceed 6m; adjacent panels shall
not be placed within 2 days, but shall be placed as soon as practicable thereafter.
Subsequent vertical lifts shall not be poured within 2 days.
Floors, roofs and ground slabs shall be placed in a sequence of pours to the approval of the
Designer and the consent of the Engineer’s Representative.
If the use of slip-forms or paving trains is permitted, these limits may be revised.
The sequence of pours shall be arranged to minimise thermal and shrinkage strains
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3. 0 Placing Equipment

Concrete shall generally be placed without segregation by pumping or bottom-opening skips. If
chutes are used their slopes shall not cause segregation and spouts or baffles shall be
provided.

4.0 Time for Placing

Concrete and mortar must be placed and compacted within 30 minutes of water being added to
the mix or otherwise included via damp aggregates, unless admixtures are in use. Partially-set
concrete shall not be used in the Works.

5.0 Compaction

Concrete shall be compacted during placing by approved internal vibrators. The vibrators shall
operate at a frequency of not less than 10,000 cycles per minute, and shall be designed for
continuous operation. The performance of vibrators shall suit the working conditions, and they
shall generally not be less than 75mm diameter. The radius of influence shall ensure that the
mass under treatment is compacted at a speed commensurate with the rate of supply of
concrete.

6.0 Vibrators

Vibrators shall penetrate the full depth of the layer of concrete placed and just into the layer
below, and be withdrawn slowly to avoid the formation of voids. Vibration shall not be applied
directly or indirectly to concrete after the initial set has taken place, nor shall it be used to
make concrete flow in formwork. The Contractor shall have a minimum of two spare vibrators
available during each concrete pour in case of mechanical breakdowns.

7.0 Continuity of Placing

Placing in each section of work shall be continuous between construction joints. The Contractor
shall make provision for standby equipment. If the placing of concrete is delayed due to
breakdown then the Contractor shall erect vertical stop-ends and form a construction joint or
remove the concrete already placed and restart after repair of the breakdown, as directed.

8.0 Placing in Inclement Weather

Placing shall not take place in the open during storms or heavy rains. If such conditions are
likely to occur the Contractor shall provide protection for the materials, plant and formwork
so that work may proceed. If strong winds are prevalent protection from driving rain and dust
shall be provided.

9.0 Placing in High Temperature and Low Temperature

The temperature of concrete shall not exceed 32 0C nor below 5 0C or the temperature stated
in the table of Mixes whichever is the lower at the time of placing concrete. Also the maximum
concrete temperature after placing shall not exceed temperature 50 0C or 30 0C above the
concrete temperature at the time of placing whichever is the lower. "Concrete in hot
countries" published by FIP congress at New Delhi 1986 shall be complied with. The
procedures the Contractor wishes to employ shall be subject to the Engineer consent.
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The Contractor shall supply suitable maximum/minimum thermometers and record
the shade and sun temperatures at locations where concrete is being placed. A
recommendation for cold weather concrete can be had from IS: 7861 (Part 2).

10.0 Placing at Night

If consent has been given for placing at night or in dark interiors, adequate lighting shall
be provided where mixing, transportation and placing are in progress.

11. Placing Under Water

Underwater concrete shall be placed with minimum disturbance of the water. Running
water and wave wash shall be controlled. The specified concrete grade shall be used
and the mix design shall provide for good flowing ability.Tremmie pipes, bottom dump
skips or other approved placing equipment shall be used. Segregation shall be
avoided. Placing shall be commenced in approved sections and continued to
completion. The tremmie pipe shall be buried in the concrete for at least 1.5m and the
pipe must not be emptied until the pour is complete. If a bottom dump skip is used, the
contents shall be covered by canvas or similar before lowering into the water. The
doors shall be opened when the skip is resting on the bottom with no tension in the
support cable, and the skip shall be lifted gradually so that the concrete flows out
steadily.

12. Preparation Before Placing

Before placing concrete for reinforced work on the ground, the formation shall be compacted as
specified and a screed of blinding concrete shall be applied to form a surface for construction.
Before placing concrete on or against rock, masonry, brickwork or old concrete, loose material
shall be removed and the surface washed down; water seepage shall be stopped or channelled
away from the work.
For mass concrete placed against masonry or brickwork the following shall apply:

o The mortar joints in the face work shall have fully hardened.
o The water-cement ratio of the concrete shall be increased to

compensate for absorption of moisture by the existing work.
o The surface shall be soaked prior to placing. The concrete shall be

worked around ties and bond stones and into open joints.

3.10 Transporting, Placing, Compacting And Curing

Transporting, placing, compacting and curing of concrete shall be in accordance with IS: 456.

3.10.1 Transporting

The method of transportation used should efficiently deliver the concrete to the point of
placement without significantly altering its desired properties with regard to water-cement
ratio, slump, segregation and homogeneity.

The mix after discharging from the automatic computerized weigh batching plant/mixer shall
be transported by agitating transit mixers, buckets, pumps etc. or as approved by the
engineer without causing segregation and loss of cement slurry and without altering its
desired properties with regard to water cement ratio, slump, air content, cohesion and
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homogeneity.  It should be ensured that the concrete is moved to its final destination before it
attains the initial set.

The revolving-drum truck bodies of approved make shall be used for transporting the
concrete. The number of revolutions at mixing speeds, during transportation, and prior to
discharge shall be specified and agreed upon. Reliable counters shall be used on revolving-
drum truck units. Standard mixer uniformity tests, conforming to ASTM standards C: 94
“Standard Specifications for Ready Mix Concrete”, shall be carried out to determine whether
mixing is being accomplished satisfactorily.

3.10.2 Water, Admixtures and Slump

The amount of water required for proper concrete consistency shall take into account the rate
of mixing, length of haul, time of unloading, and ambient temperature conditions.

Additions of water to compensate for slump loss should not be resorted to nor should the
design maximum water-cement ratio be exceeded. Additional dose of retarder be used to
compensate the loss of slump at contractor’s cost, when permitted by Engineer.
Retempering water shall not be allowed to be added to mixed batches to obtain desired
slump.

3.10.3 Placing

The method of placing shall be such as to prevent segregation by providing windows in the
formwork for pouring concrete or by tremmie pipe. The thickness of horizontal layers shall not
exceed 300 mm. High velocity discharge of concrete causing segregation of mix shall be
avoided. The concrete shall be placed in the forms gently in such a way that the segregation
does not take place. The concrete shall not be dropped from a height exceeding 2.0m. Each
layer of concrete shall be compacted fully before the succeeding layer is placed and separate
batches shall follow each other close enough to ensure that the succeeding layer shall be
placed and fully compacted before the layer immediately below has taken initial set. (The
temperature to be maintained during pouring of concrete shall refer to IS 7861 part 1 & 2.)

For piers and pier heads, portal columns, concreting is to be carried out in single stage i.e. in
first stage concreting will be from kicker to just below pier head bottom and second stage of
concreting will be pier head including shear key and cross girder (for all heights by using
tremmie / pumps at the rate not more than 1.5m / hr or as approved by the Engineer).

Concreting of any portion or section of the work shall be carried out in one continuous
operation and no interruption of concreting work will be allowed without approval of the
Engineer.

3.10.4 Compaction

Internal (needle) and surface (screed board) vibrators of approved make shall be used for
compaction of concrete.

Internal vibrators shall be used for compaction of concrete in foundations, columns,
buttresses arch section, slabs etc, and if required surface vibrators shall also be used.
Depending on the thickness of layer to be compacted, 25 mm, 40 mm, 60 mm and 75 mm dia
internal vibrators will be used.  The concrete shall be compacted by use of appropriate
diameter vibrator by holding the vibrator in position until:

i. Air bubbles cease to come to surface.

ii. Resumption of steady frequency of vibrator after the initial short period of drop in the
frequency, when the vibrator is first inserted.

iii. The tone of the vibrated concrete becomes uniform.



NAGPUR METRO RAIL CORPORATION LTD. (NMRCL)

Section 5 Works Requirement Technical Specifications for Civil Works (Ch. V) Page 33 of 174
NMRCL/NGP/METRO/AT GRADE ALIGNMENT CH. 14620 TO CH. 19154.5 AND DEPOT

iv. Flattened, glistening surface, with coarse aggregates particles blended into it appears on
the surface.

v. After the compaction is completed, the vibrator should be withdrawn slowly from the
concrete so that concrete can flow in to the space previously occupied by the vibrator.
To avoid segregation during vibration the vibrator shall not be dragged through the
concrete nor used to spread the concrete. The vibrator shall be made to penetrate, into
the layer of fresh concrete below if any for a depth of about 150 mm. The vibrator shall
be made to operate at a regular pattern of spacing. The effective radii of action will
overlap approximately half a radius to ensure complete compaction.

vi. To secure even and dense surfaces free from aggregate pockets, vibration shall be
supplemented by tamping or rodding by hand in the corners of forms and along the form
surfaces while the concrete is plastic.

vii. A sufficient number of standby vibrators shall be kept readily accessible to the place of
deposition of concrete to assure adequate vibration in case of breakdown of those in use.

viii. Form vibrators whenever used shall be clamped to the sides of formwork and shall not be
fixed more than 450 mm above the base of the new formwork and concrete shall be filled
not higher than 230mm above the vibrator. The formwork must be made specially strong
and watertight where this type of vibrator is used.

Care must be taken to guard against over vibration especially where the workability of the
concrete mix is high since this will encourage segregation of the concrete.

ix. Plain concrete in foundations shall be placed in direct contact with the bottom of the
excavation, the concrete being deposited in such a manner as not to be mixed with the
earth. Plain concrete also shall be vibrated to achieve full compaction.

x. Green concrete shall be protected from the direct sun light and hot winds as per the
methods approved by Engineer. Such method should be got approved from the Engineer
before start of concreting operations.

Concrete placed below the ground shall be protected from falling earth during and after
placing. Concrete placed on ground containing deleterious substances shall be kept free from
contact with such ground and with water draining there from during placing and for a period of
seven days or as otherwise instructed thereafter. Approved means shall be taken to protect
immature concrete from damage by debris, excessive loading, abrasion, vibrations,
deleterious ground water, mixing with earth or other materials, and other influences that may
impair the strength and durability of the concrete.

3.10.5 Field Control

Sampling at both, truck discharge and point of final placement shall be employed to
determine if any changes in the slump and other significant mix characteristics occur.
However, for determining strength of concrete, cubes shall be taken from the placement end
of line.

3.10.6 Curing

i. Curing of concrete shall be complete and continuous using potable water free from
chlorides and sulphates water that is free of harmful amounts of deleterious materials
that may attach, stain or discolor the concrete as per IS 456. Minimum wet curing will
be for seven days by ponding water followed by moist curing by spraying water which
shall be maintained up to a total period of at-least 21 days from the date of casting.

ii. Immediately after compaction and completion of any surface finishes the concrete shall
be protected from the evaporation of moisture by means of polythene sheathing, wet
hessian or other material kept soaked by spraying. As soon as the concrete has
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attained a degree of hardening sufficient to withstand surface damage moist curing
shall be implemented and maintained for a period of at least 15 days after casting.

iii. Method of curing and their duration shall be such that the concrete will have
satisfactory durability and strength and members will suffer a minimum distortion, be
free from excessive efflorescence and will not cause undue cracking in the works by
shrinkage.

iv. Steam curing with approved methodology can be adopted if required, for precast
segments..

v. Water based curing compounds may be permitted with specific approval of Engineer.
However it is required to be proved that by using such curing compound, the concrete
shall not have less strength than concrete cured by water curing. It shall not leave any
discolorations on the structural concrete.  It shall be applied as per the provisions of
clause 1713.3 of MORTH specifications.

3.11 Construction Joints

Construction joints in all concrete work shall be made as directed by the Engineer. Where
vertical joints are required, shuttering shall be fixed as directed to ensure that the concrete
does not take natural slope.

Before fresh concrete is placed against a vertical joint, the old concrete shall be chipped,
cleaned and moistened.

When a horizontal construction joint is formed, provision shall be made for interlocking with
the succeeding layer by the embedment of saturated wooden blocks or wooden strips
beveled on four sides to facilitate their removal. Prior to the next pour the wooden pieces
shall be loosened and removed in such a manner as to avoid injury to the concrete.

Construction joints in concrete walls and slabs for liquid retaining structures shall be prepared
in a similar manner to normal construction joints. If use of metal, rubber or plastic water stops
is specified, this shall be cast into joints. Measures shall be taken by the Contractor to ensure
that no displacement or distortion of water stops takes place during placing of concrete. The
construction joints shall ensure proper bond and leak proof joint.

3.12 Cracks

If cracks, which in the opinion of the Engineer may be detrimental to the strength of the
construction, develop in concrete construction, the Contractor at his own expense shall test
the structure as specified in clause 1.1.16 of ‘Loading Tests’ of these Specifications.  If under
such test loads the cracks develop further, the Contractor shall dismantle the construction,
carry away the debris, replace the construction and carry out all consequential work thereto.

If cracks develop in the concrete construction, which in the opinion of the Engineer, are not
detrimental to the stability of the construction, the Contractor at his own expense shall grout
the cracks with neat cement grout or with other composition as directed by Engineer and also
at his own expense and risk shall make good to the satisfaction of the Engineer all other
works such as plaster, moulding, surface finish, which in the opinion of the Engineer have
suffered damage either in appearance or stability owing to such cracks. The Engineer's
decision as to the extent of the liability of the Contractor in the above matter shall be final and
binding.

External crack width shall be restricted to 0.2mm on all viaduct structures. If crack width is
more than 0.2mm or in the opinion of Engineer may be detrimental to concrete construction,
the contractor should test the structure at his own expense.

3.13 Defective Concrete
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Should any concrete be found honeycombed or in any way defective, such concrete shall be
cut out partially or wholly by the Contractor and made good at his own expense. If Engineer
feels that repaired structure will not be having same strength or shape or uniformity with other
exposed surface as original desired structure / original structure, the same shall be rejected
by Engineer and required to be dismantled and disposed off by contractor at his own cost, as
instructed by Engineer. Decision of the Engineer shall be final binding in this regard.

3.14 Exposed Faces, Holes And Fixtures

On no account shall concrete surfaces be patched or covered up or damaged concrete
rectified or replaced until the Engineer or his representative has inspected the works and
issued written instructions for rectification. Failure to observe this procedure will render that
portion of the works liable to rejection.

Holes for foundation or other bolts or for any other purposes shall be moulded and steel
angles, holdfasts or other fixtures shall be embedded, according to the drawing or as
instructed by the Engineer.

3.15 Finishes
Unless otherwise instructed, the face of exposed concrete placed against formwork shall be
rubbed down immediately on removal of the formwork to remove irregularities. The face of
concrete for which formwork is not provided other than slabs shall be smoothed with a float to
give a finish equal to that of the rubbed down face, where formwork is provided. The top face
of a slab which is not intended to be covered with other materials shall be leveled and floated
to a smooth finish at the levels or falls shown on the drawings or as directed. The floating
shall be done so as not to bring an excess of mortar to the surface of the concrete. The top
face of a slab intended to be surfaced with other material shall be left with a spaded finish.
Faces of concrete intended to be plastered shall be roughened by approved means to form of
a key.

3.16 Concrete For Flooring On Grade

Concrete for flooring on grade shall be placed in alternate bays not exceeding more than 4 m
x 4m or as specified in the drawings including forming the joints or adjacent bays. The stiff
mix shall be thoroughly vibrated and finished to receive the floor finish.

3.17 Grouting Of Base Plates & Bolt Holes

3.17.1 Mixing

Dry grout should be mixed in a mechanical mixer: the conventional 200/400-litre capacity
concrete mixer can be used to mix four bags of dry grout; alternatively, paddle type mortar
mixers can be used.  The quantity of grout to be mixed at one time should not exceed that
amount which can be placed in approximately 10 to 15 minutes.

3.17.2 Batching

Batching of grout by fraction of a bag is not allowed. The quantity of mixing water should be
the minimum commensurate with workability, compaction, and filling of the grout in all corners
and crevices. Mixing should be done for a minimum of three minutes to obtain a fluid grout of
uniform consistency.

3.17.3 Cleaning and preparation of the surface

The base concrete should be clean and strong, and its surface should be properly hacked; all
dust should be removed by suction or compressed air. The surface should be thoroughly
wetted with water for several hours. Before the grout is poured, all free water should be
removed and the flat surfaces coated with thin cement slurry.

3.17.4 Restraint
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Heavy back-up blocks of timber or concrete should be fixed on all sides of the base plate to
prevent escape of the grout, when poured through the openings provided in the base plate.
Adequate restraint must be ensured on all the sides for a period of 7 days to obtain effective
expansion and shrinkage compensation.

3.17.5 Curing

The grout should not dry out where external restraint is provided in the form of form-work, the
top opening and all stray openings should be covered with wet sack for at least 7 days.

3.17.6 Placing and Compaction
The grout should be placed quickly and continuously either through the holes in the base
plates or from one side only to ensure complete filling without entrapment of air. Grout should
be properly spread and compacted by rodding. Excessive vibration should be avoided.

Below the bed plates, the grout should be compacted using long pieces of doubled-over
flexible steel strapping or chains. The forward and backward movement of the strap or chain
will assist in the flow of the grout into place. Steps must be taken to keep the grout in full
contact with the underside of the bedplate until the grout sets; maintaining a small head of
fresh grout in the forms.

3.17.7 Shrinkage Compensated Grout

Shrinkage compensated grout or non-shrinkable grout of approved manufacturer should be
used.  The batching shall be as per the manufacturer's specifications, other procedures being
as above.

3.18 Pre-Cast Concrete

The provision in this section shall be considered supplementary to general provisions for
reinforced concrete works.

3.18.1 Handling and Storage

The pre-cast units shall be stored as directed by the Engineer.  The area intended for the
storage of pre-cast units should be surfaced in such a way that no unequal settlement can
occur.

To prevent deformation of slender units, they should be provided with supports at fairly close
intervals and should also be safeguarded against tilting. Lifting and handling positions should
conform to the Engineer's directions and drawings. In addition, location and orientation marks
should be put on the members, as and where necessary. During erection the precast units
should be protected against damage caused by local crushing and chafing effects of lifting
and transport equipment.

3.18.2 Temporary Supports and Connections

Temporary supports provided during erection should take into account all construction loads
likely to be encountered during the completion of joints between any combination of precast
and in-situ concrete structural elements.  The supports should be arranged in a manner that
will permit the proper finishing and curing of any in-situ concreting and grouting associated
with the precast member being supported when the gaps of joints have to be filled with
concrete or mortar.  They should first be cleaned and faces of the joints should be wetted.
The mixing, placing and compacting of cement and mortar should be done with special care.
Mortar of a dry consistency should be in the proportion of 1:1½ (1 part of cement to 1½ parts
of sand) and should be placed in stages and packed hard from both sides of the joint.

3.18.3 Tolerances
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The following tolerances apply to finished precast products at the time of placement in the
structure. The forms must be fabricated / constructed to give a casting well within these limits:

1 Overall dimensions of members should not vary by more than + 6 mm per 3 m length
with a maximum variation of + 20 mm.

2 Cross-sectional dimensions should not vary by more than the following :
+ 3 mm for sections less than 150 mm thick
+ 4 mm for sections over 150 mm & less than 450 mm
+ 6 mm for sections over 450 mm to 1000 mm
+ 10 mm for sections over 1000 mm

3 Deviation from straight line in long sections should not be more than + 6 mm up to 3 m,
+ 10 mm for 3 m to 6 m, + 12 mm for 6 m to 12 m.

3.19 Additional Specifications For Pumped Concrete

3.19.1 Coarse Aggregates
The maximum size of coarse aggregate shall be limited to one-third of the smallest inside
diameter of the hose or pipe used for pumping. Provision shall be made for elimination of
over-sized particles by screening or by careful selection of aggregates. To obtain proper
gradation it may be necessary to combine and blend certain fractional sizes of aggregates.
Uniformity of gradation throughout the entire job shall be maintained.

The quantity of coarse aggregate shall be such that the concrete can be pumped, compacted
and finished without difficulty.

3.19.2 Fine aggregates

The fine aggregate to be used for the work should be of “River sand” conforming to Zone – II
as per IS – 383 / clause 2.1.1. The quality and acceptance criteria should be followed as per
IS – 383 / 1970 with latest correction slips. The decision of Engineer in this respect shall be
final. The silt content of fine aggregate used for trial mixes shall be recorded & the silt content
in fine aggregate used shall not exceed 5%. The tests acceptance criteria for fine aggregates
shall be same as per CPWD specifications.

3.19.3 Pumping of concrete

Only approved pumping equipment, in good working condition, shall be used for pumping of
concrete. Concrete shall be pumped through a combination of rigid pipe and heavy-duty
flexible hose of approved size and make. The couplings used to connect both rigid and
flexible pipe sections shall be adequate in strength to withstand handling loads during
erection of pipe system, misalignment, and poor support along the lines. They should be
nominally rated for at least 3.5 MPa pressure and greater for rising runs over 30 m.
Couplings should be designed to allow replacement of any section without moving other pipe
sections, and should provide full cross section with no construction or crevices to disrupt the
smooth flow of concrete.

All necessary accessories such as curved sections of rigid pipe, swivel joints and rotary
distributors, pin and gate valves to prevent backflow in the pipe line, switch valves to direct
the flow into another pipe line, connection devices to fill forms from the bottom up, extra
strong couplings for vertical runs, transitions for connecting different sizes of pipe, air vents
for downhill pumping, clean-out equipment etc, shall be provided as and where required.
Suitable power controlled booms or specialized crane shall be used for supporting the pipe
line.

3.19.4 Planning

Proper planning of concrete supply, pump locations, line layout, placing sequence, and the
entire pumping operation for a particular pour shall be made and got approved. The pump
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should be as near the placing area as practicable, and the entire surrounding area shall have
adequate bearing strength to support concrete delivery pipes. Lines from pump to the placing
area should be laid out with a minimum of bends. For large placing areas, alternate lines
should be installed for rapid connection when required. Standby power and pumping
equipment should be provided to replace initial equipment, should breakdown occur.

The placing rate should be estimated so that concrete can be ordered at an appropriate
delivery rate.

As a final check, the pump should be started and operated without concrete to be certain that
all moving parts are operating properly. A grout mortar should be pumped into the lines to
provide lubrication for the concrete, but this mortar shall not be used in the placement. When
the form is nearly full, and there is enough concrete in the line to complete the placement the
pump shall be stopped and a go-devil inserted and shall be forced through the line by water
under pressure to clean it out. The go-devil should be stopped at a safe distance from the
end of the line so that the water in the line will not spill into the placement area. At the end of
placing operation, the line shall be cleaned in the reverse direction.

3.20 Additional Specifications For Concrete M60 And Above

3.20.1 Any of the following shall be permitted to be used as part replacement of Ordinary
Portland Cement with the approval from Engineer.

 Microsilica / silica fume
 Granulated Slag

However the cement content excluding any mineral admixtures shall not exceed 450kg / cum
except with the prior approval from Engineer

Also cement contents + binder should not be less than 380kg / cum of concrete

The water / (cement + binder) ratio should generally not exceed 0.33, but in no case more
than 0.40.

3.20.2 In order that the performance of the completed structure be consistent with the
requirements and assumptions made during planning and design, stringent quality assurance
measures shall be taken. The methods and procedures of Quality System shall follow the
guidelines contained in IRC: SP: 47 - 1998. Q-4 class of Quality Assurance shall be adopted
for the ‘Materials’ and ‘Workmanship’ items.

3.20.3 The temperature of concrete at the time of placement shall not exceed 30 C. The
temperature of concrete at the mixing stage should be lower, to allow for rise in temperature
during transport. When considerable distance of transport is involved, particular attention
should be paid to ensure retention of slump as targeted for placement.

3.20.4 Use of Microsilica / silica fume.

(a) Mineral admixture in the form of microsilica or condensed silica fume shall be
permitted in the design mix. It shall comply with ASTM C 1240 “ Specifications for
Silica Fume for use in Hydraulic Cement Concrete and Mortar”. It shall be obtained
from proven, reliable and approved manufacturer/supplier to the satisfaction of the
Engineer.

(b) Adequate and complete dispersal of the micro silica during the concrete mixing shall
be ensured.

(c) When microsilica is used in powder form the contractor shall take all precautions
against potential health hazards during handling of the material.

(d) Chilled water and / or ice shall be used in the concrete mix depending on the



NAGPUR METRO RAIL CORPORATION LTD. (NMRCL)

Section 5 Works Requirement Technical Specifications for Civil Works (Ch. V) Page 39 of 174
NMRCL/NGP/METRO/AT GRADE ALIGNMENT CH. 14620 TO CH. 19154.5 AND DEPOT

ambient temperature, dimensions of the concrete element, rate of pouring and
design mix constituents.

(e) Special profuse curing arrangements shall be made for dissipation of the heat of
hydration. The water curing shall be continued for a period of 21 days.

(f) The concrete design mix and arrangement for mixing, transportation, and curing of
concrete shall be subject to the approval of the Engineer.

Not Used
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SECTION - S.04

4. FORM WORK

4.1 General

These specifications shall be read in conjunction with the MORTH specifications and CPWD
specifications 1996 / 2002 with correction slips / amendments upto date, and other relevant
specifications described in the section 1 of these specifications.

4.2 Materials

Formwork shall be of timber, plywood (including marine plywood), steel or any other suitable
material capable of resisting damage to the contact faces under normal conditions of erecting
forms, fixing steel and placing concrete. The selection of materials suitable for formwork shall
be made by the Contractor based on the quality consistent with the specified finishes and
safety. For designated areas prominently in public view like piers, piers caps, portals, viaduct
(cast-in-situ or pre-cast), parapet, columns etc., only steel shuttering shall be used. The
material shall be approved by the Engineer before erected at site. However, the entire
responsibility of planning, designing, erecting, dismantling, shifting and safety of false work
lies with the contractor.

All formwork and formwork supports (centering, props, scaffolds, ladders etc.) shall be in
structural steel only and preferably of pipes conforming to IS:806, IS:1161, IS:1239, IS:2750.
Wooden ballies shall not be permitted as props/formwork supports. All props shall be properly
braced using x & k bracings. Ladders to be used at site should have treads and shall be
fabricated from structural steel.  Wooden / bamboo / aluminium / pipe ladders shall not be
permitted.

4.2.1 Timber

Timber used for formwork shall be easily workable with nails without splitting. It shall be
stable and not liable to warp when exposed to sun and rain or wetted during concreting.

4.2.2 Plywood

Plywood used for formwork shall be minimum 12 mm thick. Shuttering quality plywood
complying with IS:4990 and of make approved by the Engineer. Suitable stiffeners and
walers shall be provided depending on the shuttering design.

4.2.3 Steel

Steel formwork shall be made of minimum 4 mm thick black sheets stiffened with angle iron
frame made out of M.S. angles 40 mm x 6 mm supported at suitable spacing.

4.3 Design & Drawings

All temporary works such as formwork, falsework, staging, launching girder, cantilever form
traveler scheme etc. shall be designed by the Contractor. The permissible stresses in
materials of formwork, falsework, staging, launching girder& cantilever form traveler shall be
same as for permanent structure. All calculations and drawings of the same including
construction sequence shall be checked and verified by independent agency appointed by
contractor. Only after the checking of the same, the calculations and drawings (along with
soft copy in CD ROM) shall be submitted to Engineer for approval well in advance of work.

All temporary works shall be also inspected by the independent agency and independent
report shall be submitted to Engineer. All temporary works shall be robust, safe and
constructed such a way that the concrete can be properly placed and thoroughly compacted
to obtain the required shape, position and level subject to specified tolerances.  It is the
responsibility of the Contractor to obtain the results required by the Engineer, whether or not
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some of the work is sub-contracted.  Approval of the temporary works by the Engineer shall
not diminish the Contractor's responsibility for the satisfactory performance of the same, nor
for the safety and co-ordination of all operations.

For pier formwork, it shall be ensured that total deflection (taking account of combined
deflection of plate, stiffness, walers or any other supporting arrangement) shall not be more
than 3mm.

All the formwork, launching truss and cantilever form traveler and other selected temporary
works shall be tested for the load including factor of safety for which the truss/formwork is
designed before use in works at no extra cost

The design of false work should be such as to facilitate easy and safe access to all parts for
proper inspection.

Methodology for removal of form should be planned as a part of total form work design
process.

In case of pre-stressed concrete work, careful consideration shall be given to re-distribution
of loads due to pre-stressing.

4.4 Formwork For Exposed Concrete Surfaces

The facing formwork, unless indicated otherwise in drawings, or specifically approved by the
Engineer in writing, shall generally be made with materials not less than the thickness
mentioned below for different elements of the structure:

1 Plain slab soffit, and sides of beams, girders, joists and ribs and side of walls, fins,
parapets, pardis, sun-breakers, etc shall be made with:

a. Steel plates not less than 4mm thick of specified sizes stiffened with a suitable
structural framework and fabricated true to plane

b. Timber planks of 20mm actual thickness and of specified surface finish, width and
reasonable length,

c. Plywood not less than 12mm thick (IS:4990 - Specification for Plywood for
Concrete Shuttering Work) stiffened with a suitable timber frame work or 3mm thick
plywood with a 20mm timber plank backing, of specified sizes stiffened with a
suitable timber framework and bracing. At joints 6mm/10mm sponge to be
provided.

2 Bottoms of beams, girders and ribs, sides of columns shall be made with
a. Steel plates not less than 5mm thick of specified sizes stiffened with a suitable

structural framework, and fabricated true to plane

b. Timber planks of 35mm actual thickness and of specified surface finish, width and
reasonable length,

c. Plywood not less than 12mm thick (IS: 4990), of specified sizes stiffened with a
suitable timber framework.

3 For Precast segments, piers, pier heads, portals etc. suitable steel form work is to be
used unless otherwise specified by Engineer.

4.5 Formwork For Sloped Surfaces
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1 Forms for sloped surfaces shall be built so that the formwork can be placed board-by-
board immediately ahead of concrete placement so as to enable ready access for
placement, vibration, inspection and finishing of the concrete.

2 The formwork shall be built in such a way so that the boards can be removed one by
one from the bottom up as soon as the concrete has attained sufficient stiffness to
prevent sagging. Surfaces of construction joints and finished surfaces with slopes
steeper than 2 horizontal:1 vertical shall be formed as required herein.

4.6 Formwork For Curved Surfaces

1 The contractor shall interpolate intermediate sections as necessary and shall construct
the forms so that the curvature will be continuous between sections. Where necessary
to meet requirements for curvature, the form lumber shall be built up of laminated
splices cut to make tight, smooth form surfaces.

2 After the forms have been constructed, all surface imperfections shall be corrected and
all surface irregularities at matching faces of form material shall be dressed to the
specified curvature.

4.7 Erection Of Formwork

The following shall apply to all formwork:

1 To avoid delay and unnecessary rejection, the Contractor shall obtain the approval of
the Engineer for the design of forms and the type of material used before fabricating
the forms. (Ref. ACI 347 Formwork for Concrete or equivalent I.S. Code).

2 All shuttering planks and plates shall be adequately backed to the satisfaction of the
Engineer by a sufficient number and size of walers or framework to ensure rigidity
during concreting. All shutters shall be adequately strutted, braced and propped to the
satisfaction of the Engineer to prevent deflection under deadweight of concrete and
superimposed live load of workmen, materials and plant, and to withstand pouring rate
and vibration.

3 Vertical props shall be supported on wedges or other measures shall be taken so that
the props can be gently lowered vertically during removal of the formwork. Props for an
upper level shall be placed directly over those in the level immediately below, and the
lowest props shall bear on a sufficiently strong area. Care shall be taken that all
formwork is set plumb and true to line and level or camber or better where required and
as specified by the Engineer.

4 Provision shall be made for adjustment of supporting struts where necessary. When
reinforcement passes through the formwork care should be taken to ensure close fitting
joints against the steel bars so as to avoid loss of fines during the compaction of
concrete.

5 If the formwork is held together by bolts, these shall be so fixed that no iron will be
exposed on surfaces against which concrete is to be laid and within the concrete cover
to the steel reinforcement. In any case wires shall not be used with exposed concrete
formwork. The Engineer may at his discretion allow the Contractor to use tie-bolts
running through the concrete and the Contractor shall decide the location and size of
such tie-bolts in consultation with the Engineer. The tie bolts shall be so designed that
their removal on de-shuttering does not leave any embedment within the concrete
cover to steel reinforcement. Holes left in the concrete by these tie-bolts shall be filled
by the concrete repair material and the methodology as approved by the Engineer.

6 Provision shall be made in the shuttering for beams, columns, and walls for a port hole
of convenient size so that all extraneous materials that may be collected could be
removed just prior to concreting.
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7 Formwork shall be so arranged as to permit removal of forms without jarring the
concrete. Wedges, clamps and bolts shall be used wherever practicable instead of
nails.

The formwork for beams and slabs shall be so erected that forms on the sides of the
beams and the soffit of slabs can be removed without disturbing the beam bottoms or
props under beams.

8 Surfaces of forms in contact with concrete shall be oiled with a mould oil of approved
quality form releasing agent. If required by the Engineer the contractor shall execute
different parts of the work with different mould oils to enable the Engineer to select the
most suitable. The use of mould oil which results in blemishes of the surface of the
concrete including diesel, burnt oil and any other lubricating oil shall not be allowed.
Mould oil shall be applied before reinforcement has been placed and care shall be
taken that no oil comes in contact with the reinforcement while it is being placed in
position. The formwork shall be kept thoroughly wet during concreting and the whole
time that is left in place. Nothing extra shall be paid to contractor for oiling the moulds.

9 Immediately before concreting is commenced, the formwork and other related
arrangements  shall be carefully examined to ensure the following:

a       Removal of all dirt, shavings, sawdust and other refuse by brushing,  washing
and compressed air/vaccume cleaning.

b The tightness of joints between panels of sheathing and between these and
any hardened core.

c The correct location of tie bars, bracing and spacers, and especially
connections of bracing.

d. Adequate cover blocks are in place
e. Straightness and plumbness of the form work
f. Side supports / restraints for the form work are enough and robust
g. Construction joint (wherever applicable) is properly prepared
h That all wedges are secured and firm in position.
i That provision is made for traffic on formwork not to bear directly on reinforcing

steel.
j. Pouring platform along with its approach from ground is robust and safe for

workers movement.
k. Arrangement for vibrators for compaction of concrete
l. Sequence of concrete pouring is well defined and is agreed upon by the

Engineer and is explained to concrete pouring team
m. The Pouring area is well lit.
n. Curing arrangements are well planned and agreed upon by the Engineer.
o. The green concrete protection measures from sun & rain etc. are in place.

10 The Contractor shall obtain the Engineer's approval for dimensional accuracies of the
work and for the general arrangement of propping and bracing.  (IS:3696 - Safety Code
of Scaffolds and Ladders, IS:4014 Steel Tubular Scaffolding I & II).  All scaffolding and
staging shall be either of steel tubes or built up section of rolled steel with adequate
bracing at several levels in each perpendicular direction connecting each prop. In
addition to this diagonal bracing should be provided in elevation ideally at 45 degrees
or between 30 and 60 degree. The Contractor shall be entirely responsible for the
adequacy of propping, and for keeping the wedges and other locking arrangements
undisturbed through the de-centering period. (IS:8989 Safety code for erection of
concrete framed structures)

11 Formwork shall be continuously watched during the process of concreting. If during
concreting any weakness develops and formwork shows any distress the work shall be
stopped and remedial action as directed by the engineer shall be taken.

12 Staging for portal girder and cross girder (in station zone) shall be in the form of portal
frame. It shall be ensured that minimum two lanes of traffic with a restricted height of
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4.5m can ply underneath it with adequate protection to portal legs from moving traffic.

4.8 Concrete Finishes

This section deals with the surface of concrete on which forms had been fixed while
concreting.

4.8.1 Formed Surface

Allowable deviation from plumb or level and from the alignment profile, grades and
dimensions shown on the drawings is defined as "tolerance" and is to be distinguished from
irregularities in finishes as described herein.  Tolerances in concrete construction are
specified elsewhere.

The classes of finish and requirements for finishing of concrete surface shall be as shown on
the drawings or as hereinafter specified. In the event of finishing not being definitely specified
herein or in the drawings, finishes to be adopted shall be as directed by the Engineer.

Completed concrete surface shall be tested, where necessary to determine whether surface
irregularities are within the limits specified hereinafter.

Surface irregularities are classified as "Abrupt" or "Gradual".  Offsets caused by displaced or
misplaced form sheathing, or form sections or by loose knots or otherwise defective timber
form will be considered as abrupt irregularities, and shall be tested by direct measurements.
All other irregularities shall be considered as gradual irregularities and will be tested by use of
template, consisting of a straight edge or the equivalent thereof for curved surfaces. The
length of the template shall be 150 cm for testing of formed surfaces and 300 cm for testing
of unformed surfaces.

The classes of finish for formed concrete surfaces are designated by one of the symbols F1,
F2, F3 and F4. Unless otherwise specified or indicated on drawings, these classes of finish
shall apply as follows:

Finish F1: This finish applies to surfaces where roughness is not objectionable, or surface
that will otherwise be permanently concealed. Surface treatment shall be the repair of
defective concrete, correction of surface depressions deeper than 25 mm and filling of tie
rod holes. Form sheathing will not leak mortar when concrete is vibrated.  Forms may be
manufactured with a minimum of refinement.

Finish F2: This finish is required on surfaces permanently but not prominently exposed to
public view for which other finishes are not specified except F1.  Forms shall be
manufactured in a workmanlike manner to the required offsets or bulges.  Surface
irregularities shall not exceed 5mm for abrupt and 8mm for gradual irregularities measured
with a 1.5 m template.

Finish F3: This finish is required for coarse textured concrete surfaces intended to receive
plaster, stucco or wainscoting.  Surface irregularities shall not exceed 5mm for both abrupt
and gradual irregularities.

Finish F4: This finish is designated for surfaces prominently exposed to public view where
appearance is also of special importance. This shall include piers of bridges, viaducts,
beams, parapets, railings and decorative features on the structure and on the bridges. To
meet with requirements for F4 finish, forms shall be manufactured in a skilful, workmanlike
manner, accurately to dimensions. There should be no visible offsets, bulges or
misalignment of concrete. At construction joints, the forms shall be rightly set and securely
anchored close to the joint. Abrupt and gradual irregularities shall not exceed 3mm.
Irregularities exceeding this limit shall be reduced by grinding to a level of 1:20 ratio of
height to length. Jute bag subbing or sand blasting shall not be used.

4.8.2 Unformed Surfaces
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The classes of finish for unformed surfaces are designated by symbols U1, U2, U3 and U4.
Unless otherwise specified or indicated on drawings, these classes of finish shall apply as
follows:

Finish U1: This finish applies to unformed surfaces that will be concealed permanently or
otherwise where a screeded surface finish meets the functional requirements. Finish U1 is
also used as the stage of finishes for U2 and U3.  Finishing operations shall consist of
sufficient levelling and screeding to produce an even uniform surface.  Surface
irregularities shall not exceed 10mm.

Finish U2: This is floated finish, and used on all outdoor, unformed surfaces. Finish U2 is
also used as the second stage of finish for U3. Floating to be performed manually or
mechanically on stiffened screed surface shall be minimum to produce textured surface.  If
finish U3 is to be applied, floating shall be continued till a small amount of mortar without
excess water is brought to the surfaces so as to permit effective trowelling. Surface
irregularities shall be removed as directed by the Engineer.

Finish U3: This is a trowelled finish and shall be used for tops of parapets, etc
prominently exposed to view. When the floated surface has hardened sufficiently, steel
trowelling shall be started. Steel trowelling on hardened, floated surface shall be
performed with firm pressure to produce a dense uniform surface free from blemishes and
trowel marks and having slightly glossy appearance. Surface irregularities shall not
exceed 5mm.

Finish U4: This is a steel-trowelled finish, similar to finish U3, except that light surface
pitting and light trowel marks such as obtained from the use of machine trowelling will be
acceptable, provided that surface irregularities do not exceed the limits specified for finish
U3.

Unformed surfaces which are nominally level shall be sloped for drainage as shown on
drawings or as directed by Engineer unless the use of other slopes or level surface is
indicated on drawings.  Narrow surface such as tops of parapets, walls and kerbs shall be
sloped approximately 1cm per 30cm of width.  Broader surface such as roadways,
platform and decks, shall be sloped approximately half centrimeter per 30cm of width.
Finishes of floor and roof slabs shall be sloped, if required, by the Engineer.

4.9 Exposed Concrete Work

Exposed concrete surfaces shall be smooth and even, originally as stripped without any
finishing or rendering. Where directed by the Engineer, the surface shall be rubbed with
carborundum stone immediately on striking the forms. The Contractor shall exercise special
care and supervision of formwork and concreting to ensure that the cast members are made
true to their sizes, shapes and positions and to produce the surface patterns desired. No
honeycombing shall be allowed. Honeycombed parts of the concrete including the other
surface defects in the concrete shall be removed by the Contractor as  per the methods,
which do not affect the strength of adjoining Concrete and as approved by the Engineer.

Part of defective concrete thus removed shall be re-cast using fresh concrete of same grade
or approved quality concrete repair material depending upon the size, location, thickness of
the defective concrete and structural behavior of the member having defective concrete as
instructed by the Engineer without extra cost,. For the purpose the Contractor shall prepare a
comprehensive work procedure and get it approved from the Engineer. Nothing extra shall be
paid for repair of the concrete. Contractor shall ensure that no air bubbles are formed on the
exposed surface. Concrete pouring sequence, vibration methodology etc shall be planned to
avoid air bubbles. All materials, sizes and layouts of formwork including the locations for their
joints shall have prior approval of the Engineer.

4.10 Age Of Concrete At Removal Of Formwork
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In accordance with CPWD Specifications 1996 / 2002 or IS:456. The Engineer may vary the
periods specified if he considers it necessary.  Immediately after the forms are removed, they
shall be cleaned with a jet of water and a soft brush.

4.11 Stripping Of Formwork

The work of form work removal should be planned and a definite scheme of operation worked
out. Formwork shall be removed carefully without jarring the concrete, and curing of the
concrete shall be commenced immediately. Concrete surfaces to be exposed shall, where
required by the Engineer, be rubbed down with carborundum stone or bush-hammer to obtain
a smooth and even finish. Where the concrete requires plastering or other finish later the
concrete surface shall be immediately hacked lightly all over using approved methods and as
directed by the Engineer.

4.12 Reuse Of Forms

The Contractor shall not be permitted reuse of timber facing formwork brought new on the
works for more than 5 times for exposed concrete formwork and 8 times for ordinary
formwork. 5 or 8 uses shall be permitted only if forms are properly cared for, stored and
repaired after each use. The Engineer may at his absolute discretion order rejection of any
forms he considers unfit for use for a particular item irrespective of no of times the shuttering
has been used and order removal from the site of any forms he considers unfit for use in the
Works. Used forms brought on the site will be allowed proportionately fewer uses depending
upon its condition and as decided by the Engineer. Use of different quality boards or the use
of old and new boards in the same formwork shall not be allowed. If any other type of special
or proprietary form work is used, the number. of times they can be used will be determined by
the Engineer.

4.13 Formwork For  Precast / Prestressed Concrete

1 The provisions in this section shall be considered supplementary to the general
provisions stated above and additional Technical Specifications for pre cast segments.
Precast concrete members and panels shall be made in accurately constructed
moulds, on a properly prepared casting bed. All aspects of the making, curing and
erection of precast units shall be subject to the approval of the Engineer.

The contractor shall submit detailed drawings of formwork for the approval of the
Engineer. Finishing with cement mortar shall not be allowed.

2 The formwork should be so designed that it does not restrain the shrinkage movements
and possible shortening due to pre-stress of the concrete. The formwork shall be of
sturdy construction with special considerations to shutter vibrators when used. All
edges and joints of the formwork should be designed and sealed so that no cement
grout can escape and there is no wedging or keying to the concrete. The effect of
curing on the formwork should be given special consideration. Depending on care,
curing, erection and maintenance of the formwork after stripping, the following number
of uses can be made with different types of formwork.

Plywood with timber backed formwork - As per satisfaction of Engineer
Steel moulds -do-
Number of uses of shuttering to be as per approval of the Engineer

In case concrete moulds can be satisfactorily provided by the contractor, the
Engineer's approval shall be obtained before use on the works.

3 Stripping

As soon as the pre-cast units have attained sufficient strength, the formwork shall be
stripped. The pre-cast unit shall be lifted uniformly out of the formwork without being
subjected to tilting or restraint effects.
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4.14 Special Architectural Finishes

Special approved architectural finishes like grooves, logos, engravings/projections in inset
and out set as per the approved design shall be provided by fixing monolithic rubber forms or
any other approved material fixed on the entire surface of the form work. The shore hardness
of the rubber shall be 600  5A to ensure strength, flexibility and elasticity. The rubber shall
be cold cured (preferably polyurethane based) and fixed to the formwork under controlled
conditions in shade and air temperature not exceeding 280 C.

The form liners should be shrinkage free, solvent free and should be impervious to abrasion
by Concrete, resistant to concrete pressure and heat resistant upto 700 degree celcius dry
heat.  Formwork liner fixation should be factory made under close tolerances and stage
inspections.

4.15 If proprietary system of formwork is used, detailed information as given in Annexure
4.1 herein shall be furnished to Engineer for approval before use.

4.16 Measurements

Unless stated otherwise, the rate for concrete in plain concrete, reinforced concrete or in
prestressed concrete shall be deemed to include the cost of all formwork / shuttering, staging,
launching etc
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ANNEXURE 4.1

INFORMATION TO BE SUPPLIED BY MANUFACTURERS OF PROPRIETARY SYSTEMS OF
FORM WORK

1. GENERAL
1.1 The information which the manufacturer is required to supply shall  be in such detail as to

obviate unsafe erection and use of equipment due to the intention of the  manufacturer not
having been made clear or due  to  wrong assumptions on the part of the user.

1.2 The user shall refer unusual problems of erection/assembly not in keeping with intended use
of equipment, to the manufacturer of the equipment.

2. INFORMATION REQUIRED
2.1 The  manufacturers of proprietary systems shall  supply the following information;

a. Description of basic functions of equipment.

b. List of items of equipment available, giving range of sizes, spans and such like, with
manufacturer’s identification number or other references.

c. The basis on which safe working loads have been determined and whether the factor
of safety given applies to collapse or yield.

d. Whether the supplier’s data are based on calculations or tests. This shall be clearly
stated as there may be wide variations between results obtained by either method.

e. Instructions for use and maintenance, including any points which require special
attention during erection, especially where safety is concerned.

f. Detailed dimensional information, as follows:

i. Overall dimensions, depths and widths of members.
ii. Line drawings including perspectives and photographs showing normal uses.
iii. Self weight.
iv. Full dimensions of connections and any special positioning and supporting

arrangements.
v. Sizes of members, including tube diameters and thicknesses of material.
vi. Any permanent camber built into the equipment.
vii. Sizes of holes and dimensions giving their positions.
viii. Manner of fixing including arrangements for sealing joints.
ix. Method of de-stripping, storing & shifting.

g. Data relating to strength of equipment as follows:
i. Average failure loads as determined by tests.
ii. Recommended maximum working loads for various conditions of use.
iii. Working resistance moments derived from tests.
iv. Working shear capacities derived from tests.
v. Recommended factors of safety used in assessing recommended loads and

deflections based on test results.
vi. Deflections under load together with recommended pre-camber and limiting

deflections.
vii. If working loads depend on calculations, working stresses should be tested.

If deflections depend on theoretical moments of inertia or equivalent
moments of inertia rather than tests, this should be noted.

viii. Information on the design of sway bracing against wind and other horizontal
loadings.

ix. Allowable loading relating maximum extension of bases and/or heads.
x. Any restrictions regarding usage of any component or full assembly with

regard to spans, heights and loading conditions.
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SECTION - S.05

5. REINFORCEMENT

5.1 General

These specifications shall be read in conjunction with the Indian Railway codes / standards,
Metro Railway Specifications, MORTH specifications and CPWD specifications 1996/2002
with correction slips / amendments upto date, and other relevant specifications described in
the section 1 of these specifications.

Any steel specified for reinforcement shall conform in every respect to the latest relevant
Indian Standard Specifications and shall be of tested quality under the ISI Certification
Scheme.

All reinforcement work shall be executed in conformity with the drawings supplied and
instructions given by the Engineer and shall generally be carried out in accordance with the
relevant Indian Standard Specifications IS: 2502- Bending and Fixing of Bars for Concrete
Reinforcement.

Only TMT reinforcing bars of grade Fe500 (0.2% proof stress / yield stress not less than 500
MPa) confirming to IS: 1786 – 1985 shall be supplied and used as reinforcement steel for the
permanent work.

The reinforcement steel shall be from primary producers and no re-rolled steel shall be
supplied and used. The contractor will produce copy of original challan / voucher as a proof of
having purchased the steel reinforcement from approved manufacturers or their authorised
distributors.

The steel reinforcement shall be brought to the site in bulk supply of 10 tonne or more as
decided by the Engineer. All reinforcement shall be stored horizontally above ground level on
platforms, skids or other approved supports, clear of any running or standing water. Proper
drainage of platform shall be provided. Steel reinforcement shall be stored in such a way as
to avoid distortion and prevent deterioration by corrosion. Bars of different diameters shall be
stored separately.  A record shall be kept of the batch numbers of reinforcement deliveries in
such a form that the part of works in which particular reinforcement is used can be readily
identified.

The payment on account of providing lapping & or couplers, welding of TMT bars, spacers,
chairs, binding wires etc are deemed to be included in the corresponding main item of work.
Therefore no extra payment shall be made separately.

5.2 Inspection & Testing

Every bar shall be inspected before assembling on the works and any defective pitted, brittle,
excessively rusted or burnt bars shall be removed.  Cracked ends of bars shall be cut out.

No work shall be commenced without the Engineer’s approval of the bar bending schedule.

Manufacturer's test Certificate shall be supplied for each lot of supply brought at site of work
by the contractor.

Specimens sufficient for three Tensile Tests for each different size of bar, bend and rebend
physical tests for each consignment delivered shall be sampled and tested by the Contractor
before use at site.  Test results shall be duly supported by Graph. Batches shall be rejected if
the average results of each batch are not in accordance with the relevant specifications /
codes and the rejected steel shall be removed from the site of work by the contractor at his
own cost within a week’s time from the written order from the Engineer.
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5.3 Bar Bending And Bar Bending Schedule
All bars will be carefully and accurately bent by approved means in accordance with IS: 2502,
and relevant drawings. It shall be ensured that depth of crank is correct as per the bar cutting
and bending schedule. Bent bars are not straightened for use in any manner that will injure
the material.
Prior to starting bar bending work, the Contractor shall prepare bar bending schedule from
the structural drawings supplied to him and get the same approved by Engineer. Any
discrepancies and inaccuracies found by the Contractor in the drawings shall be immediately
reported to the Engineer whose interpretation and decision there to, shall be final.

5.4 Lapping & Couplers (To be used in pile caps and piers. Couplers cannot be used in precast
deck)

As far as possible bars of the maximum length available shall be used. Laps shown on
drawings or otherwise specified by the Engineer will be based on the use by the Contractor of
bars of maximum length. For bars having larger diameter more than 25 mm mechanical
couplers may be provided at the locations approved by the Engineer and no lap shall be
permitted. No couplers shall be used in precast deck.
Welding in lieu of lap is not permitted unless specified in the drawings or as instructed by the
Engineer. Welding of Reinforcement of piles having diameter of lesser than 25 mm is
permitted. Welding shall conform to the relevant IS code.

5.5 Spacing, Supporting, Cleaning and Coating

All reinforcement shall be placed and maintained in the positions shown on the drawings.

The Contractor shall provide approved types of supports for maintaining the bars in position
and ensuring required spacing and correct cover of concrete to the reinforcement as
specified on the drawings. Cover blocks of required shape, size and strength M.S. Chairs and
spacer bars shall be used to ensure accurate positioning of reinforcement.

Cover blocks shall be cast well in advance and shall consist of approved proprietary pre-
packaged free flowing mortars (Conbextra HF of Fosroc or equivalent) having the strength
same as that of concrete for the member for which they are to be used. They shall be circular
in shape for side cover and square for bottom cover. Cover blocks shall be cast and
compacted using plate vibrator or any other approved method and shall be cured so as to
achieve the desired strength. The cost of cover blocks and chairs/spacers shall be deemed to
have been included in the rates.

Bars must be cleaned before concreting commences of all scale, rust or partially set concrete
which may have been deposited there during placing of previous lift of concrete. Any
reinforcement which is certified as corroded by the Engineer shall be removed from the site.

The HYSD bars shall be provided using cement and inhibitor using following procedure:

a) Cleaning of steel by wire brush for dust and rust.
b) Apply one coat of Cement slurry [1 kg cement & 600 cc of inhibitor solution

(Patent No. 109784/67)] by dipping or brushing. Allow it to dry for 24 hours in
shade. The water is not to be used. The inhibitor solution is prepared in ionised
water

No extra payment shall be made for the same.

18 Gauge G.I. wire shall be used for binding reinforcement as well as for tying cover blocks
with reinforcement.

5.6 Welding

1 Wherever specified all lap and butt welding of bars shall be carried in accordance with
IS: 2571. Only qualified welders duly tested and certified by the contractor shall be
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permitted to carry out such welding.

2 For cold twisted reinforcement welding operations must be controlled to prevent supply
of large amounts of heat larger than that can be dissipated.  The extreme non twisted
end portion shall be cut off before welding. Electrodes with rutile coating should be
used.

3 Bars shall be free from rust at the joints to be welded.

4 Slag produced in welding after each run should be chipped and removed by brush.

5 Electrode should not be lighted by touching the hot bar.

6 The welding procedure shall be approved by the Engineer and tests shall be conducted
to prove the soundness of the welded connection.

5.7 Provision of Future Cathodic Protection for Corrosion Control:

In order to provide stray current Protection in future, all reinforcement shall be tack welded
using electrodes compatible with the types of bars at the specified intervals in the drawings.
As a guideline, reinforcing bars shall be tack welded at nominated places along length to the
bars intersecting in other direction.

5.8 MEASUREMENT
The measurement shall be done by weight in MT based on bar bending schedule using the

standard sectional weight of various bars as indicated below:

S. No. Bar Dia (mm) Standard sectional weight in Kg. / m
1 6 0.222
2 8 0.395
3 10 0.617
4 12 0.888
5 16 1.578
6 18 2.000
7 20 2.466
8 22 2.980
9 25 3.854

10 28 4.830
11 32 6.313
12 36 7.990
13 40 9.864
14 45 12.490

Payment of reinforcement steel shall be made for the length of the reinforcement bars of

different diameter as per approved bending schedule (to be prepared by the contractor on the

basis of approved drawing). No payment shall be made for chairs/spacer bars, laps, butt

welding wherever required as per Clause 5.4. In case the actual reinforcement provided in

any member is less than the quantity calculated based on drawings/bar bending schedule

(with the approval of engineer), the same shall be adjusted for the purpose of payment.

Payments shall not be made for butt welding and reinforcement bars used for lifting, hooks,
handling, etc., as cost towards these is deemed to be included in the accepted rate of the
item.
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SECTION - S.06

6. PRESTRESSING

Structural concrete containing prestressed steel reinforcement to introduce pre-compression
is termed as prestressed concrete.

6.1 General

The prestressed concrete work shall generally conform to IS:1343 “Code of Practice for
Prestressed Concrete” and Section 1800 of MOST Specifications. The Concrete, Formwork
and Non- tensioned reinforcement shall conform to relevant clauses in Section 3, 4, and 5 of
this specification. The work shall be carried out in accordance with the drawing and these
specifications or as approved by the Engineer.

The prestressing steel shall be un-coated stress relieved low relaxation seven-ply strand
conforming to IS: 14268. All prestressing steel shall be free from splits, harmful scratches,
surface flaws, piping and other surface defects likely to impair its use in prestressed concrete.
The prestressing steel shall be stored in a manner such that they do no come in contact with
dirt, water, greasy and other harmful materials. The contractor shall furnish the test certificate
for each bundle of strands bought if required by the Engineer, he shall got tested at his cost
samples of strands in specified bundles in an NMRCL’s approved laboratory.

The precast pre-tensioned elements shall be cast by the Contractor in the pre-casting yard.
After 28 days of casting, the girders shall be transported to site and erected at appropriate
position by the Contractor. The Tenderers are advised to visit the project sites as well as site
of proposed pre-casting yard and assess the physical condition of the route for transportation
of the elements. The Department shall allocate the premises of pre-casting yard for a specific
period to the successful bidder on “as is where is” basis.

Concrete and un tensioned steel for the construction of prestressed concrete members shall
conform to the requirements of sections respectively in so far as the requirements of these
Sections apply and are not specifically modified by requirements set forth herein.

Contractor shall ensure that different components of prestressing such as jacks, bearing
plates, wedges, anchorages, strands and HDPE ducts are compatible to one another and the
same shall be exchanged in between all the suppliers to ensure the same.

6.1.1 Scope of Work:

The general scope of work will include:

i. Providing and placing cement concrete with all ingredients and admixtures if and as
required.

ii. All arrangements needed to keep the reinforcement bars, pre-tensioned strands and
sheathing in position with due spacing & cover blocks

iii. Providing steel shuttering, staging, scaffolding, erection & eventual removal.
iv. Providing and placing in position and fixing permanent specialized bearings with the

super structure, with their anchor bolts as per detailed specifications/instructions as
stipulated, supplemented by manufacturer's specifications and directions of Engineer
including grouting of holes etc. if any, with suitable grouts as approved by the
Engineer.

v. Installation of expansion joints in stages over the viaduct deck as per approved
drawings and as per manufacturer's specifications/directions of Engineer.

vi. Fixing/embedding all necessary electrical or other fixtures which shall be supplied by
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the dept. free of cost at site.
vii. Providing and mixing cement concrete with all ingredients and admixtures if and as

required.
viii. Casting, curing, with steam/water as necessary, stacking at casting yard including all

handling, re-handling and interim storage operations as required for precast girders.
ix. Loading at casting yard, transportation to site in accordance with the prevailing traffic

rules and regulations, unloading and stacking at site for precast girders.
x. Provision of necessary & suitable packing to maintain the required gap between

precast girders.
xi. Protection of reinforcement, required to be left for Integration of the precast unit with

top deck slab cast in place and bending the reinforcement to required shape after
precasting & till their embedment in concrete.

xii. Transporting precast segment to the location of placement, hoisting & placing in
correct position, including all handling operations.

xiii. The operation of placing precast segment over brackets/pier arms on
Teflon/neoprene pads/tar paper including the cost of all operations involved,
appropriate setting of superstructure.

xiv. Fixing/embedding any fixture supplied by the Employer.
xv. The handling, carriage and storage of HT strands as per manufacturer’s

specification.
xvi. The H.T. strands will be procured by the Contractor. The extra pieces of HT strands

cut after the stressing of the cable will be the liability/property of the Contractor.
xvii. Cost of all other items of materials, plants and equipment and works (not specifically

excluded above) for proper prestressing operation of the strands in accordance with
the provisions contained elsewhere in the tender documents will be included in the
cost of this item.

xviii. Providing/supplying and operating etc. of jacks and power pumps for prestressing,
recording of data, tabulating the same in necessary formats for submission. The item
will also include corrective measures that may be necessary and required by the
Engineer.

6.2 Materials

6.2.1 Sheathing

All prestressing sheathing ducts shall be in the form of corrugated HDPE ducts (107mm ID
for 19K15, 85mm ID for 12K15 & 19T13 etc) conforming to IRS Concrete Bridge Code-1997
(Addendum & corrigendum Slip No.5 Dated 19.11.2001 with modifications as stated below).
The material for the ducts shall be high-density polyethylene (HDPE) with more than 2
percent carbon black to provide resistance to ultra-violet degradation and shall have the
following properties:

Density (IS : 2530) : 0.94 – 0.96 g/cm3 at 230C
Tensile Strength at yield (BS EN ISO 527-3) : 20-26 N/mm2
Shore Hardness D (BS EN ISO 2039-1) :            3 sec –60 minimum

15sec –58 minimum
Elongation at Yield (BS EN ISO 527-3) :            7 % (minimum)
Melt Flow Index (MFI) (IS: 2530) : 0.4 - 0.6 g / 10 minutes (Temperature
190 C under a mass of 5 kg)

Charpy Impact strength of notched specimen (BS EN ISO 179)
At 230C : 10 kJ/m2

-400C : 4 kJ/m2

Coefficient of Thermal Expansion for 200C – 800C (DIN 53 752): 1.50 x 10-4 / oC
Environmental Stress Crack Resistance (ASTM D-1693) at 70o C: 192 Hrs

The thickness of the wall shall be 2.3  0.3mm as manufactured and minimum 1.5mm after
loss in the compression test, for duct size upto 160mm OD.
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The ducts shall be corrugated on both sides. The duct shall transmit full tendon strength from
the tendon to the surrounding concrete over a length not greater than 40 duct diameters.
Material and formulation of sheathing ducts shall conform to test and acceptance criteria of
Appendix 1B of IRC: 18-2000.

These ducts shall be joined by adopting any one or more of the following methods, as
convenient to suit the individual requirements of the location, subject to satisfactory pressure
tests, before adoption.

 Screwed together with male and female threads
 Joining with thick walled HDPE shrink couplers with glue. This can also be used

for connection with trumpet, etc
 Welding with electro-fusion couplers.

The joints shall be able to withstand an internal pressure of 0.5 bar for 5 minutes as per water
loss test procedure given in Appendix-B of IRS Concrete Bridge Code-1997 (Addendum &
corrigendum Slip No. 5 Dated 19.11.2001).

The initial acceptance tests such as bond test, compression test are required to be performed
as acceptance criteria for system. In addition to above, friction test as given in FIB bulletinNo-
7 are also required to be performed as acceptance criteria. Test conducted by supplier in the
past shall not be regarded as acceptance criteria.

The routine test such as workability test, transverse load rating test, tension load test and
water loss test shall be applicable for both post threading and pre - threading system of
cables. Loads to be imparted on the 107mm ID sheathing during transverse load rating test
and tension load test shall be extrapolated from values given for smaller dia sheathing. At
least 3 samples for one lot of supply (not exceeding 3000 metre length) shall be tested.

6.2.2 Anchorages

6.2.2.1 Anchorages shall be procured from authorised manufacturers only. Anchorages shall
conform to BS : 4447.

Load transfer test and anchorage efficiency shall be conducted as defined in FIP-1993.
Engineer in-charge shall select at random, the required anchorage / wedges sample from
completed lots for testing by the manufacturer. The concrete unit of required size / R / F will
be made by contractor using same design mix of concrete which will be required for the load
transfer test. The load transfer test shall be conducted at the strength of concrete at which
stressing are proposed in the drawings.

No damaged anchorages shall be used. Steel parts shall be protected from corrosion at all
times. Threaded parts shall be protected by greased wrappings and tapped holes shall be
protected by suitable plugs until used. The anchorage components shall be kept free from
mortar and loose rust and any other deleterious coating.

After completion of pre-stressing and grouting of cable in PSC girders, the extra length pre-
stressing strands projecting outside the anchorage are required to be cut at the anchor end
and anchor end is to be sealed.

6.2.2.2 Swages of prestressing strand shall develop strength of at least 95 per cent of the specified
breaking load of the strand.

6.2.2.3 Un tensioned Steel reinforcement, around anchorages shall be furnished by prestressing
system supplier. Requirement of the same should be job specific and based on edge
distance of anchorage and strength of concrete at the time of stressing of cables as defined
in drawings. The same R/F shall be provided in unit required for load transfer test.

Minimum 3 tests each are required to be conducted for load transfer test and anchorage
efficiency test. The manufacturer shall complete the required testing and determine
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compliance the result with FIP-1993 recommendations before transporting the lot to site.

6.2.3 Prestressing Steel

Uncoated stress relieved low relaxation steel conforming to IS: 14268, class - 2 shall be
used. Nominal dia shall be 15.2 mm with minimum breaking strength of 260.7 KN and
minimum 0.2 % proof load of 234.6 KN. Various tests as recommended in IS: 14268 shall be
conducted before transporting the lot to site. Apart from 1000 hrs relaxation test conducted by
manufacturer, at least two such tests are required to be conducted by independent agency in
the beginning of the project.

6.2.3.1 Prestressing Strands/Wires Storage

All high tensile steel for prestressing work shall be stored about 30cm above the ground in a
suitably covered and closed space to protect it from dampness. It shall also be invariably
wrapped in gunny cloth or tar paper or any other suitable material, as per approval of
Engineer. Even if it is to be stored in an area at the site for the short time during
transportation it shall be suitably covered. Protection during storage and repacking or
application of washable protective coating to the H.T. steel shall be given by the contractor at
no extra cost  if the packing of H. T. Strand/wire during unloading and storage / handling in
the stores gets damaged.

The objectives are to keep the materials clean and free from detrimental corrosion and
mechanical damage. Storage facilities and procedures for transporting material on site shall
not permit tendons to be kinked or notched.

Stock piling of H. T. Steel on the work site shall not be allowed any time, specially before and
during the monsoon.

Strand shall be stored in large diameter coils. Engineer-in-Charge or his authorized
representative shall always have an easy access to the store-yard for inspecting the H.T.
Wire / strands / Bars and satisfying themselves regarding the condition thereof. Any
modification regarding storage suggested by Engineer shall scrupulously be followed by the
contractor. During monsoon days, H.T wires/strands shall be kept in reasonable air tight
store, if required by the Engineer, at no extra cost.

6.3 Testing of Prestressing Steel and Anchorages

All materials specified for testing shall be furnished free of cost and shall be delivered in time
for tests to be made well in advance of anticipated time of use.

All strand to be transported to the site shall be assigned a lot number and tagged for
identification purposes. Anchorage assemblies to be transported shall be like-wise identified.

All samples submitted shall be representative of the lot to be furnished and in the case of
strand, shall be taken from the same master roll. The Contractor shall furnish samples of at
least 5.0m length selected from each lot for testing. Also, two anchorage assemblies,
complete with distribution plates of each size or type to be used, shall be furnished along with
short lengths of strands as required.

All equipment must be used in accordance with the specification of the manufacturer and
must at all times be maintained in good condition.

The type of jack used should correspond with the type of strand used. It must also be
checked that the jacks have the necessary stroke for the stressing of the strands/wires on the
particular job.  Pressure tests on jacks must be executed with pressures 10% higher than the
maximum operating pressure. The combined jack and pump system should be checked for
correct behavior.

6.4 Workmanship
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6.4.1 Concreting for Precast Boxes

Unless otherwise mentioned hereunder, the concrete shall be prepared, mixed and placed in
position in accordance with the particular specifications given earlier. The Contractor shall
maintain a record of the proportions of mix at the batching plant and produce the same for
checking by Engineer-in-Charge whenever required.

The contractor shall take care in placing reinforcement cage so that cables / strands are not
disturbed and the minimum cover as recommended in the drawing is available.

The reinforcement protruding at the ends of each girder shall be bent to the shape so as to
match with the reinforcement of end cross diaphragm. The protruding reinforcement shall be
coated with cement wash. Finished concrete shall have rough finish on top for proper bond
with cast-in-situ top slab at site.

6.4.2 Forms for Precast Prestressed Boxes

The pre-tensioned girders shall be cast at casting yard. The contractor shall clean,
thoroughly, the steel forms of all dirt, mortar and other matter such as chips, blocks etc. prior
to using them. The contractor shall check the accuracy of alignment and rectify the
inconsistencies, if any, of the forms and steel casting bed. Contractor shall also take care of
bulkheads including positioning of jacks which may become necessary to suit the design
requirement of the precast girders or as instructed by Engineer-in-Charge.

6.4.3 Cleaning

Tendons shall be free from loose rust, oil, grease, tar, paint, mud or any other deleterious
substance.

Cleaning of the steel may be carried out by immersion in suitable solvent solutions, wire
brushing or passing through a pressure box containing carborundum powder. However, the
tendons shall not be brought to a polished condition.

6.4.4 Straightening

High tensile strand shall be supplied in coils of sufficiently large diameter such that tendons
shall retain their physical properties and shall be straight as it unwinds from the coil. Tendons
of any type that are damaged, kinked or bent shall not be used.

The packing of prestressing strand shall be removed only just prior to making of cable for
placement. Suitable stands shall be provided to facilitate uncoiling of strands without damage
to steel. Care shall be taken to avoid the possibility of steel coming into contact with the
ground.

6.4.5 Post-Tensioning

Prestressing tendons shall be accurately located and maintained in position, both vertically
and horizontally, as per drawings.

Tendons shall be so arranged that they have a smooth profile without sudden bends or kinks.
Pull-in or push-in of the prestressing strands shall be mechanized,

The locationing of prestressing cables shall be such as to facilitate easy placement and
vibration of concrete in between the tendons.

Sheathing shall be placed in correct position and profile by providing suitable ladders and
spacers. Such ladders may be provided at intervals of approximately 1.0 m. Sheathing shall
be tied rigidly with such ladders/spacer bars so that they do not get disturbed during
concreting.
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The method of supporting and fixing shall be such that profile of cables is not disturbed
during vibrations, by pressure of wet concrete, by workmen or by construction traffic.

Each anchorage device shall be set square to the line of action of the corresponding
prestressing tendon and shall be positioned securely to prevent movement during concreting.

The anchorage devices shall be cleaned to the satisfaction of the Engineer prior to the
placing of concrete. After concreting, any mortar or concrete, which adheres to bearing or
wedging surfaces, shall be removed immediately.

6.4.6 Cutting

Cutting and trimming of wires or strands shall be done by suitable mechanical or flame
cutters. When a flame cutter is used, care shall be taken to ensure that the flame does not
come in contact with other stressed steel. The location of flame cutting of strand shall be kept
beyond 75 mm of where the tendon will be gripped by the anchorage or jacks.

In post-tensioning, the ends of prestressing steel projecting beyond the anchorages, shall be
cut after the grout has set.

6.4.7 Protection of Prestressing Steel

Prestressing steel shall be continuously protected against corrosion, until grouted. 'The
corrosion protector shall have no deleterious effect on the steel or concrete or on the bond
strength of steel to concrete. Grouting shall conform to these specifications or as directed by
the Engineer. The prestressing steel of the end block will also be protected against corrosion
by the method approved by the Engineer. Nothing extra shall be paid for the same

6.4.8 Sheathing

The joints of all sheathings shall be water-tight. Special attention shall be paid to the junction
at the anchorage end, where the sheathing must tightly fit on the protruding trumpet end of
anchorage and thereafter sealed preferably with adhesive water proof tape as per approved
manufacturer.

The sheathing and all joints shall be water-tight. Any temporary opening in the sheathing
shall be satisfactorily plugged and all joints between sheathing and any other part of the
prestressing system shall be effectively sealed to prevent entry of mortar, dust, water or other
deleterious matter. Sheathing shall be neatly fitted at joints without internal projection or
reduction of diameter.

Enlarged portions of the sheathing at couplings or anchorages shall be of sufficient length to
provide for the extension of the tendons.

6.4.9 Grout Vents

Grout vents of at least 20 mm diameter shall be provided at both ends of the sheathing and at
all valleys and crests along its length.  Additional vents with plugs shall also be provided
along the length of sheathing such that the spacing of consecutive vents do not exceed 20m.
Each of the grout vents shall be provided with a plug or similar device capable of
withstanding a pressure of 1.0 MPa without the loss of water, air pressure or grout.

6.4.10 Anchorages

All bearing surfaces of the anchorages shall be cleaned prior to concreting and tensioning.
Anchor cones, blocks and plates shall be securely positioned and maintained during
concreting such that the centre line of the duct passes axially through the anchorage
assembly.
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The anchorages shall be recessed from the concrete surface as per drawings.

After the prestressing operations are completed and prestressing strands are cut, the surface
shall be painted with two coats of epoxy of suitable formulation having a dry film thickness of
80 microns per coat and entire recess shall be filled with concrete or non-shrink/pre-
packaged mortar or epoxy concrete.

6.5 Post-Tensioning

Tensioning force shall be applied in gradual and steady steps and carried out in such a
manner that the applied tensions and elongations can be measured at all times. The
sequence of stressing, applied tensions and elongations shall be in accordance with the
approved drawing or as directed by the Engineer.

It shall be ensured that in no case, the load is applied to the concrete before it attains the
strength specified on the drawing or as stipulated by the prestressing system supplier,
whichever is more.

After prestressing steel has been anchored, the force exerted by the tensioning equipment
shall be decreased gradually and steadily as to avoid shock to the prestressing steel or
anchorage.

The tensioning force applied to any tendon shall be determined by direct reading of the
pressure gauges or dynamo-meters and by comparison of the measured elongation with the
calculated elongation. The calculated elongation shall be invariably adjusted with respect to
the modulus of elasticity of steel for the particular lot as given by the manufacturer.

Parallel measurement of prestressing force by load cell in combination with direct reading of
pressure gauge shall be preferred. In any case such parallel measurements by load cell shall
be made for at least 10% of the cables stressed during any tensioning operation

The difference between calculated and observed tension and elongation during prestressing
operations shall be regulated as follows:

a) If the calculated elongation is reached before the specified gauge pressure is obtained,
continue tensioning till attaining the specified gauge pressure, provided the elongation
does not exceed 1.05 times the calculated elongation. If 1.05 times the calculated
elongation is reached before the specified gauge pressure is attained, stop stressing and
inform the Engineer.

b) If the calculated elongation has not been reached at the specified gauge pressure,
continue tensioning by intervals of 5kg/square cm until the calculated elongation is
reached provided the gauge pressure does not exceed 1.05 times the specified gauge
pressure.

c) If the elongation at 1.05 times the Specified gauge pressure is  less than 0.95 times   the
calculated elongation, the following measures must be taken, in succession, to determine
the cause of this discrepancy :

i) Check the correct functioning of the jack, pump and leads.

ii) Detention the cable. Slide it in its duct to check that it is not blocked by mortar
which has entered through holes in the sheath. Retension the cable if free.

iii) Re-establish the modulus of elasticity of steel for the particular lot from an
approved laboratory. Contractor may suggest other remedial measure for approval
of the Engineer.

If the required elongation is still not obtained, further finishing operations as cutting or
sealing, should not be undertaken without the approval of the Engineer.
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d) When stressing from one end only, the slip at the end remote from the jack shall be
accurately measured and an appropriate allowance made in the measured extension at
the jacking end.

A complete record of prestressing operations along with elongation and jack pressure
data shall be  maintained  in the format given in Appendix 1800/II of MOST Specification.

e) Any breakage of individual strand / groups of strands during tensioning shall require
immediate destressing of all strands and replacement of the all the strands by fresh
strands.

6.6 Grouting of Prestressed Tendons

Prior to grouting, all cables shall be tested with water pressure of 0.3 Mpa for approximately 3
minutes, to investigate leakages and connectivity of ducts. Where directed by the Engineer,
the Contractor shall perform full scale site test to determine the adequacy of grout mix,
equipment and grouting method. The Contractor shall submit a method statement detailing
the test procedure.

All other aspects of grouting of cables shall be governed by. MORTH Specifications. A record
of grouting operations shall be maintained in the format as given in Appendix 1800/IV of
MORTH Specifications.

6.7 Supervision

All prestressing and grouting operations shall be undertaken by trained personnel only. A
representative of supplier of the prestressing system shall be present during all tensioning
and grouting operations and shall ensure, monitor and certify their correctness.

6.8 Tensioning Equipment

All tensioning equipment shall be procured from authorised manufacturers only and be
approved by the Engineer prior to use. Where hydraulic jacks are used, they shall be power-
driven unless otherwise approved by the Engineer. The tensioning equipment shall satisfy the
following requirements:

(i) Jack & pump shall be got calibrated from a laboratory having NABL certification prior
to use and then at intervals not exceeding 3 months.

(ii) As one pair of pre-stressing tendon is generally stressed simultaneously, the
equipment used should be able to work in tandem.

(iii) The means of attachments of the prestressing steel to the jack or any other
tensioning apparatus shall be safe and secure.

(iv) Before initial use & subsequently at suitable intervals the prestressing equipment
shall be checked to determine any variation from normal values during use. So far as
these variations depend upon external influence (e.g. temperature in case of oil
jacks) they shall be taken in to account

(v) The  tensioning  equipment shall be such that it  can  apply controlled total force
gradually on the concrete without inducing dangerous secondary stresses in steel,
anchorage or concrete; and

(vi) Means shall be provided for direct measurement of the force by use of dynamo-
meters or pressure gauges fitted in the hydraulic system itself to determine the
pressure in the jacks. Facilities shall also be provided for the linear measurement of
the extension of prestressing steel to the nearest mm and of any slip of the gripping
devices at transfer.
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All dynamo meters and pressure gauges including a master gauge shall be calibrated by an
approved laboratory immediately prior to use and then at intervals not exceeding 3 months
and the true force determined from the calibration curve.

Pressure gauges shall be concentric scale type gauges accurate to within two per cent of
their full capacity. The minimum nominal size of gauge shall be 100 mm. The gauge shall be
so selected that when the tendon is stressed to 75 per cent of its breaking load, the gauge is
reading between 50 percent and 80 percent of its full capacity.

Suitable safety devices shall be fitted to protect pressure gauges against sudden release of
pressure.

Provision shall be made for the attachment of the master gauge to be used as a check
whenever requested for by the Engineer.

6.9 Safety Precautions During Tensioning

Care shall be taken during tensioning to ensure the safety of all persons in the vicinity.

Jacks shall be secured in such a manner that they will be held in position, should they lose
their grip on the tendons.

No person shall be allowed to stand behind the jacks or close to the line of the tendons while
tensioning is in progress.

The operations of the jacks and the measurement of the elongation associated operations
shall be carried out in such a  manner and such a position that the safety of  all  concerned  is
ensured.

A safety barrier shall be provided at both ends to prevent any tendon, which might become
loose from recoiling unchecked.

During actual tensioning operation, warning sign shall be displayed at both ends of the
tendon.

After prestressing, concrete shall neither be drilled nor any portion cut  nor  chipped away nor
disturbed,  without  express approval of the Engineer.

No welding shall be permitted on or near tendons nor shall any heat be applied to tendons.
Any tendon which has been affected by welding, weld spatter or heat shall be rejected.

6.10 Tolerances

Permissible tolerances for positional deviation of Prestressing tendons in cast-in-situ
construction shall be limited to the following

a)   Variation from the specified horizontal profile : 5 mm
b) Variation from the specified vertical profile : 5 mm
c)   Variation from the specified position in member : 5 mm

6.11 Tests And Standards Of Acceptance

The materials shall be tested in accordance with these Specifications and shall meet the
prescribed criteria.

The work shall conform to these Specifications and shall meet the prescribed standards of
acceptance.

6.12 Quality Control and Testing Materials
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The contractor shall carry out all tests of materials in order to guarantee the specified quality
in accordance with the relevant clauses of this specification.

6.12.1 Curing of Precast Girders

The pre-tensioned girders shall be subjected to steam curing. Temperature gradients within
the elements must be minimised as curling, warping and similar defects may be introduced
into the concrete by differential thermal movement. The contractor shall maintain steam
curing record of the girder in an approved proforma. For the observations of temperature,
thermocouples, thermistors, immersion thermometers etc. shall be used by the contractor.

The contractor shall observe the following precautions during steam curing process:

i) Rate of rise of temperature in the concrete does not exceed 15 degree Celcius /hour
in the first 3 hours.

ii) Thereafter, the rate of rise and fall of temperature of concrete does not exceed
35 degree Celcius / hour.

iii) The temperature of concrete does not exceed 80degree Celcius.

In order to avoid thermal cracking, exposure to ambient temperature should not take place
while the temperature of the concrete is more than 40 degree Celcius above ambient
temperature.

Wet curing of the above element shall continue constantly for a period of 14 days, after the
steam curing is over.

6.12.2 Tests of Precast Pretensioned Elements

One unit of each type of precast element shall be load tested upto to failure but its quantity
shall not be measured for payment.

Prior to carrying out load tests, if required, the contractor shall submit arrangement of testing,
loading etc. and shall carry out any modifications, if needed, on the existing testing
arrangement to the satisfaction of Engineer-in-Charge at no extra cost. The contractor shall
submit a report containing test results and observations etc. to the department.

6.12.3 Shop drawings and design calculations for construction procedures

The contractor shall submit according to a schedule, complete details and information
concerning the method, materials, equipment and procedures he proposes to use. These
shall be called “Method statements”. Method Statements shall be submitted sufficiently in
advance of the start of superstructure filed construction operations, so as to allow the
Employer’s Representative adequate review period, which shall not be less than 30 days.
The submittals shall invariably include step-by-step casting, lifting, curing, stacking,
transportation and erection procedure. The contractor’s Method Statements shall also include
all calculations, drawings and information as may be relevant. The following points are
specifically highlighted.

- Accommodating block-outs, openings and protrusions. Protruding re-bars may be
needed (track starter rebars, for example). Anchorages and inserts for OHE poles,
Signalling equipment and cable routing supports shall also be included where needed
in precast beams.

- Adjusting to changes in girder length, curve, inclination and camber as shown in
Detailed Design Drawings issued by Employer.

- Adjusting the profile to take into account design camber values
- Stripping without damage to the concrete
- The from design shall provide a tapered portion at both end for bearing of electrometric

bearing.
- Forms shall not be removed until the concrete has attained adequate strength. Care

should be exercised in removing the forms to prevent spilling and chipping of the
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concrete.
- All side, bottom and end forms for precast beams shall be constructed of steel.
- Forms shall be of sufficient thickness, with an adequate external bracing and stiffeners,

and shall be sufficiently anchored to withstand the forces due to placement and
vibration of concrete.

No tie bolt is permitted for casting of precast beam. Joints in the forms shall be designed and
maintained for mortar tightness. The grade and alignment of forms shall be checked each
time they are set and shall be maintained during the casting of concrete.
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SECTION - S.07

7. STRUCTURAL STEEL WORKS

7.1 These specifications shall be read in conjunction with the Indian Railways codes / standards,
Metro Railway specifications, CPWD specifications 1996 and other relevant reference
specifications described in the section 1 of these specifications.

The Contractor will provide all materials and equipment required to complete the works in
every respect, whether such materials are required as part of the permanent structures or
temporary for fabrication or erection or maintenance including specifically structural steel
plates, flats, bars, welding rods, rivets, bolts and nuts, paint, welding sets in the shop and at
site, all workshop facilities, derricks, cranes, pulley blocks, wire ropes, hemp or manila ropes,
winches, erection cleats and temporary braces or supports and all other materials required to
deliver the Works complete in every respect.

All labour required for fabrication and erection for any cleaning, making good, rectifying,
hauling, painting and for any other ancillary work required to complete fabrication and
erection.

The Contractor shall observe all safety requirements for erection of structural steelwork as
covered in IS:7205.

7.2 Drawings :

7.2.1 The Engineer will supply to the Contractor profile drawings showing sizes of all structural
members and typical connection details.

7.2.2 Should there be any discrepancy in the drawings the Contractor is to refer the matter to the
Engineer. The Contractor shall further provide a drawing showing the accurate setting out to
line and level of all the anchor bolts intended for the work in sufficient time for their inclusion
in the work so as to maintain the building program.

7.2.3 The Contractor is to prepare all the necessary fabrication shop drawings and these shall be
submitted to the Engineer in duplicate and be approved by him before fabrication is
commenced. All such drawings shall show the dimensions of all parts, method of
construction, welding and bolting. A further set of all approved fabrication drawings shall be
supplied by the Contractor for use of the Engineer as required.

7.2.4 Approval by the Engineer of drawings or any other particulars submitted by the Contractor
shall not relieve the Contractor of full responsibility for any discrepancies, errors or omissions
therein. The Contractor shall at his own expense supply such additional copies of his
working drawings as are required for the use of the interested parties.

7.3 Material:

7.3.1 Structural Steel

All structural steel shall be of tested quality and shall conform to one of the following
standards:
IS : 226 Structural steel (Standard Quality)
IS : 2062 Structural steel (Fusion welding quality)
IS : 961 High Tensile Structural Steel (Ordinary)
IS : 1161 Steel Tubes for Structural purposes
IS : 4923 Hollow Steel Sections for Structural use

The Contractor shall supply to the Engineer copies of the manufacturer certificate that the
steel brought to the site for incorporation in the works is of a quality fully complying with the
specification. If required by the Engineer, the Contractor shall arrange for testing of the steel
samples as per IS:1608 - 1599.
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7.3.2 Welding Electrodes:

Welding electrodes used for the works shall conform to IS:814/latest and shall be supplied
by manufacturer approved by the Engineer and shall be of the grade approved by the
Engineer. All Electrodes shall be kept under dry conditions. Any electrode which has part of
its flux coating broken away or is damaged shall be rejected.

7.3.3 Bolts and Nuts:

Bolts and nuts used for the works shall unless otherwise specified be black bolts and nuts
supplied by manufacturer approved by the Engineer and shall conform to IS:1367.

For the truss hot-dip galvanized (@ 300gm/sqm) bolt sleeve of mild steel grade ‘B’
conforming to IS : 2062 and 4 dia 12mm anchor bars welded to same as per detailed drawing
and instruction of the Engineer shall be provided. The length and diameter of sleeve shall be
300mm and 60mm respectively. The sleeve shall receive hexagon head bolt IS:1363 (part –I)
–ISO 4016-M20x90-8.8. Hexagon head bold shall be provided with galvanized spring washer
as per the detailed drawing and instruction of the Engineer.

7.3.4 Washers

Plain washers shall be made of mild steel conforming to IS:5369 (1975), unless otherwise
specified. One washer shall be supplied with each bolt and, in case of special types of bolts,
more than one washer as needed for the purpose shall be supplied. An additional double coil
helical spring washer, conforming to IS : 6755 (1980), shall be provided for bolts carrying
dynamic or fluctuating loads and those in direct tension. Tapered washers, conforming to IS :
5372 (1975) and IS : 5374 (1975), shall be used for channels and beams respectively
wherever required.

7.3.5 For all other material required for the works, the approval of the Engineer shall be obtained
by the Contractor prior to the use of the material in the works.

7.4 Workmanship and Fabrication :

7.4.1 For all the works, workmanship shall be of first class quality, throughout, in conformity with IS :
800-latest edition, and true to line, level and dimension as shown in the drawings or instructed
by the Engineer.

7.4.2 All parts assembled for bolting shall be in close contact over the whole surface and all bearing
stiffeners shall bear tightly at top and bottom without being drawn or caulked. The component
parts shall be so assembled that they are neither twisted not otherwise damaged as specified
cambers if any shall be provided. Drilling done during assembling shall not distort the metal or
enlarge holes. The butting surfaces at all joints shall be so cut and milled so as to butt in close
contact throughout the finished joints.

7.4.3 Cutting shall be done automatically. Hand flame cutting will not be permitted.

7.4.4 The edges and ends of all cut/sheared flange plates, web plates of plate girders, and all cover
plates, and the ends of all angles, tees, channels and other sections forming the flanges of
plate girders, shall be planed/ground.

7.4.5 Holes for bolts shall be drilled to conform to clause 10 of IS : 7215 (1974). Punching of holes
will not be permitted. All drilling shall be free from burrs.  No holes shall be made by gas cutting
process.

7.4.6 All welding for the works shall be carried out by first class welders and shall be in accordance
with IS : 816, IS : 819, IS : 1024, IS : 1261, IS : 1323 and IS : 9595. The Engineer may at his
discretion order periodic tests of the welder and/or of the welds produced by them.  All such
tests, shall be carried out by the Contractor at his cost.
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7.4.7 Safety requirements should conform to IS : 7205, IS : 7273 and IS : 7269 as applicable
and should conform to safety, economy and rapidity.

7.4.8 As much work as possible shall be welded in shops. The pieces shall be manipulated
to ensure down hand welding for all shop joints as far as possible. All parts to be
welded shall be arranged so as to fit properly on assembly. After assembly and before
the general welding is to commence the parts are to be tack welded with small fillet or
butt welds as the case may be.  The tack welding must be strong enough to hold the
parts together but small enough to be covered by the general welding. The welding
procedure shall be so arranged that the distortion and shrinkage stresses are reduce to
a minimum.

7.4.9 All joints required in structure to facilitate transport or erection shall be shown on the
drawings or as specified by the Engineer. Should the Contractor need to provide joints
in locations other than those specified by the Engineer he shall submit his proposals
and obtain the prior sanction of the Engineer for such joints. The lengths of structural
shall be the maximum normally available in the market jointing of shorter length in
order to make up lengths required shall not be permitted.

7.4.10 Each piece of steel work shall be marked distinctly before delivery, indicating the
position and direction in which it is to be fixed. Three copies of a complete marking plan
are to be supplied to the Engineer before erection commences.

7.4.11 In the case of welded fabrication any distortion remaining in the member after welding
operations are completed shall be rectified by and/or at the expense of the Contractor
to the approval of the Engineer.

7.4.12 All members of trusses and lattice girders shall be straight throughout their length,
unless shown otherwise on the drawings, and shall be accurately set to the lines shown
on the drawings. Sheared edges of gussets or other members to be straightened and
dressed where necessary.

7.4.13 Templates and jigs used throughout the work shall be all steel. In cases where actual
materials have been used as templates for drilling similar pieces, the Engineer shall
decide whether they are fit to be used as parts of the finished structure.

7.4.14 Apart from the requirements of welding specified under the above sub clauses,
sections above, the Contractor shall ensure the following requirements in the welded
joints.
i) Strength-quality with parent metal.
ii) Absence of defects
iii) Corrosion resistance of the weld shall not be less than that of parent material in an

aggressive environment.

7.4.15 No gasket or other flexible material shall be placed between the holes. The holes in
parts to be joined shall be sufficiently well aligned to permit bolts to be freely placed in
position.  Driving of bolts is not permitted. The nuts shall be placed so that the
identification marks are clearly visible after tightening. Nuts and bolts shall always be
tightened in a staggered pattern and, where there are more than four bolts in any one
joint, they shall be tightened from the centre of the joint outwards.

7.5 Testing of Welds :
1 Butt welds - Radiographic testing of 5% of welds as per IS 1182.
2 Fillet  welds - Ultrasonic testing of 5% of welds.
3 All welded connections shall be inspected as per IS:822
4 All welds shall be tested by "dye penetration test" as per current practices.
5 Agency for testing of weld shall be approved by the Engineer  prior to testing.
6 Defected welds shall be repaired or replaced as decided by the Engineer. The repaired or

replaced welds shall be tested using the same methods as above. Additionally, when defective
welds are found, the cause of the defective welding shall be determined and the contractor shall
institute immediate corrective action.

7 No extra payment shall be made for the tests indicated above.
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7.6 Protection of Steel Works (IS : 8629):

a) Sand blasting where specified shall be carried out in accordance with IS : 1477.
b) Painting work shall be carried out in accordance with IS : 8629 (Parts I to III). Painting

shall be applied under the temperature requirement specified by the manufacturer.
c) The steel work, prior to delivery, shall be cleaned form scale, rust, dirt and grease etc.,

but means of chipping, scraping and wire brushing using skilled operators as described
in the painting systems below.  The cleaning shall proceed each day over the extent of
surfaces which can be painted on that day.  The paint shall be applied by brushing or
spraying as per approval of the Engineer.

d) Paint brushes round/oval and flat shall be conforming to IS : 487 and IS : 384 codes
respectively, if painting with brushing is approved by Engineer.

e) The spraying equipment shall be compatible with the paint material, fitted with
necessary gauges and controls and approved by the Engineer.

f) Site weld locations shall be left free from paint within 50mm of the weld position, and
contact surfaces in connection using High Strength Friction Grip Bolts shall not be
painted.  Immediately after completion of erection all damaged paint shall be scraped
off and made good to the approval of the Engineer.

g) The Steelwork specialist shall also clean down and apply one coat of primer to all site
bolts, site bolted connections and site weld locations and the paint work generally shall
be left in sound condition for any subsequent painting.

h) All paints and primers shall be of best quality and in original sealed containers as
packed by the paint manufacturer conforming to the relevant Indian Standards and
shall be procured directly from the manufacturers.  All paint to be used shall be stored
under cover in such conditions as will preserve it from extreme of temperature and the
paint shall be used and applied strictly in accordance with the manufacturer's
instructions.

i) In addition, the following specification shall apply to the shop painting of contact and
inaccessible surfaces:
a. Surfaces to be painted shall be thoroughly cleaned from scale, rust, dirt,

grease etc. by means of sand/grit/shot blasting or other equivalent means.
b. Surfaces which are to be brought permanently into close contact or made

inaccessible either  in the shops or upon erection shall, after cleaning, be
given two coats of Red Lead Priming  Paint.  The surfaces shall be brought
into  contact while the paint is still wet.

c. Contract surfaces in connection using High Strength Friction Grip bolts shall
not be painted or oiled and shall be free from dirt, loosed scale, burrs, pits
and any other defects  which would prevent the solid seating of the parts and
would interfere with the development of friction between them.
d. All enclosed surfaces of box members shall be completely sealed by
oiling or by coating with an approved bitumen paint and all such members
and tubes shall have their ends closed by suitable plates welded in position.

j) Surfaces in contact during shop assembly shall not be painted.  Surfaces which cannot
be painted, but require protection, shall be given a rust inhibitive grease conforming to
IS:958 (1975), or solvent deposited compound conforming to IS:1153 (1975) or IS:1674
(1960), or treated as specified in the drawings.

k) Surfaces to be in contact with concrete shall not be painted.

7.7 Erection & Site Work:

7.7.1 The Contractor shall be responsible for checking the alignment and level of
foundation and correctness of foundation bolt centres, well in advance of starting erection
work, and shall be responsible for any consequences for non-compliance thereof.
Discrepancies if any shall immediately be brought to the notice of the Engineer for his advice.

7.7.2 The structure should be divided into erectable modules as per the total scheme. This
should be pre-assembled in a suitable yard/platform and its matching with members of the
adjacent module checked by trial assembly before erection.
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7.7.3 Immediately prior to erection any rust in the paint area shall be removed by power
wire brushing to a standard equivalent to SA3.

7.7.4 During erection the rough handling of fabricated materials such as bending, straining
or pounding with sledges shall be avoided.  Any damage to the structure during
transportation or erection shall be immediately rectified by the Contractor at his own cost. The
straightening of bend edges of plates, angles and other sections shall be done by methods
which will not cause fracture.

7.7.5 Following the completion of the straightening, the surface of the member shall
carefully be inspected for damage and got approved by the Engineer before further use.

7.7.6 The Contractor shall be responsible for accurately positioning, leveling and plumbing
of all steelwork and placing of every part of the structure in accordance with the approved
drawings and to the satisfaction of the Engineer. All stanchion base, beam and girder
bearings etc. shall be securely supported on suitable steel packs. All reference and datum
points shall be fixed near the work site for facilitating the erection work.

7.7.7 All equipment used by the Contractor shall be sufficient for the purpose and for the erection
of the steel work, in the time specified in the contract. Any lifting or erecting machinery shall
be to the approval of the Engineer and shall be removed from the site if he considers such
appliances dangerous or unsuitable for their functions. The approval of the Engineer shall not
relieve the Contractor of the responsibilities for the loads to which the erection equipment
shall be called upon to carry. Adequate arrangement shall be made to resist wind loads and
lateral forces arising at the time of erection.

7.7.8 The Contractor is entirely responsible for the stability of the structure during erection and
shall arrange that sufficient tack bolts, braces or guy ropes are used to ensure that work will
remain rigid until final bolting, riveting or welding is completed. The Contractor shall supply
and fix, without extra charge, any temporary bracing which may be necessary.

7.7.9 All steelwork shall be erected in the exact position as shown on the drawings. All vertical
members shall be truly vertical throughout and all horizontal members truly horizontal,
fabrication being such that all parts can be accurately assembled and erected. No permanent
bolting, welding or grouting shall be done until proper alignment has been obtained and
checked by the Engineer.

7.7.10 At stanchion splices and at other positions where concrete cover to the steel is liable to be
restricted, bolts will be placed with their heads on the outside of the members.

7.7.11 All field assembly bolting and welding shall be executed in accordance with the requirements
for shop fabrication excepting such as manifestly apply to shop conditions only. Where steel
has been delivered painted the paint shall be removed before field welding for a distance of
at least 50mm on either side of the joints. The number of washers on permanent bolts shall
not be more than two for the nut and one for the bolt head.

7.8 Rectification of damaged materials :

Any error in shop work which prevents the proper assembly and lifting up of the parts by
moderate use of drift pins or reaming or cutting shall be immediately reported to the Engineer
and his approval of the method of rectification obtained in writing. Wrongly fabricated material
whose erection in the field necessitates extra work shall be the responsibility of the
contractor. The entire costs of such operation including the replacement of defective
members, if required, shall be borne by the contractor.
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7.9 Inspection :

7.9.1 The contractor shall inform the Engineer of the progress in fabrication and as to when
individual pieces are ready for inspection. All gauge templates necessary to satisfy the
Engineer shall be supplied by the contractor. The Engineer may at his discretion check the
results obtained at the contractor's works by independent tests and should the material so
tested be found unsatisfactory, the cost of such tests shall be borne by the contractor.

7.9.2 Structural steel and components viz. bolts, nuts, washers, welding consumables, etc.
should be tested for mechanical and chemical properties as per the requirement of the
relevant IS or any other specified codes/standard.

7.9.3 During Inspection, the component/member shall not have any load or external
restraint.

7.10 Grouting of steel bases :

7.10.1 Before grouting of stanchion bases, the contractor shall take the following action:
a. Inform the Engineer.
b. Clean all holes, openings, recesses and the top of foundations of all dirt, mud, water,

oil or other extraneous matter.
c. A frame shall be placed in position around the base plate with a provision for placing

or injecting grout.
d. The contractor shall provide screed bars or mild steel flats and fix them in mortar.
e. Holes shall be provided on the stanchion bases for escape of air.

7.10.2 Grouting of steel beams, steel stanchions, bases and bearings and encasement of
steelwork will be carried out by the contractor after the steelwork has been finally aligned and
levelled and approval of the Engineer obtained.

7.10.3 The bolt sleeves shall be grouted as a separate operation using neat cement grout of
a creamy consistency, which shall be poured in so as to completely fill the holes. "Non-
shrink" cements, additives of approved makes shall be used for all grouting operations.

7.10.4 The space between the top of the foundations and the underside of the base plate
shall be completely filled with a mix 1:2 cement sand mortar and finished flush with edge of
the base plate, either:

a. Mixed as a stiff mortar well rammed into place from all sides.

b. Mixed as thickly as possible consistent with fluidity and poured under a suitable head
and tamped until the space has been properly filled.

7.11 Holding down and Anchor bolts:

7.11.1 The holding down and anchor bolts should conform to the requirements laid down in
IS:5624 or as directed by the Engineer.

7.11.2 Installation: Individual bolts in groups of holding down bolts shall be positioned
accurately within a tolerance of +6mm. The bolts shall be set vertically to a tolerance of not
more than 1 in 250.

7.11.3 During the casting of concrete the contractor shall ensure that space between the
bolt and sleeves is kept clean after removal of shuttering. The contractor shall provide and fix
timber plugs to maintain this space in a clean condition. The projecting threads of bolts shall
be protected by approved wrapping materials.

7.11.4 Grouting of bolt tubes shall be carried out after the steelwork or equipment have
been aligned, plumbed and levelled.
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7.12 Tolerances:

7.12.1 All tolerances shall be in accordance with IS : 7215 unless otherwise specified.

7.12.2 The maximum deviation for line and level shall be + 3.0mm for any part of the
structure including for location of column centres.

7.12.3 The maximum deviation from plumb for columns shall be +3.0mm in 10.0m height
subject to a maximum of +6.0mm in a total height of 30.0m.

7.12.4 The deviation at the centre of the upper chord member from vertical plane running
through the centre of the bottom chord shall not be more than 1/1500 of span but in no case
more than 10.0mm.  The lateral displacement of top chord at centre of span form vertical
plane running through centre of supports shall not be more than 1/250 of the depth of truss
but in no case more than 20.0mm.
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SECTION - S.08

8. PILE FOUNDATIONS

8.1 General

The piles shall be cast-in-situ reinforced concrete piles according to the approved drawings
and specifications. The method of construction shall be with hydraulic drilling rigs with 4m or
up to actually required depth for construction, whichever is more, long temporary casing and
bentonite slurry as decided by the Engineer.

The average basic length of the piles mentioned in the drawings is tentative. The final length
of the pile shall be as per detail design by the detail design consultant / contractor and as
approved by the Engineer. It will be the responsibility of the Contractor to ensure by
subsequent initial and routine load tests that the installed length of piles is able to carry the
specified safe load and the resulting deflections shall be within permissible limits. In case of
failure of any pile in routine load test, the remedial measures shall be provided by the
Contractor as required by detail design considerations and as approved by the Engineer.

8.1.1 Piling plant and Methods

Suggested method for piling is cast in situ-bored piles with hydraulic drilling rigs using casing
by oscillator or vibro hammer arrangement, with bentonite and equipments and methodology
suitable for the purpose. Bailer and chisel method shall not be used except for socketting of
the piles in rock .
1 Not less than 2 weeks before any piling work is commenced the Contractor shall

submit to the Engineer for approval full details of his proposed piling plant, bentonite
mixing, handling, transporting and disposal scheme and detailed method statements
for carrying out the Works.

Details of casings and concreting methods in respect of bored cast in place concrete
piles are to be provided.

2 The Contractor shall not commence any piling until the plant and methods which he
proposes to use including bentonite mixing, handling, transporting and disposal
scheme have been approved by the Engineer but such approval shall not relieve the
Contractor from any of his obligations and responsibilities under the Contract.  If for any
reason the Contractor wishes to make any change in the plant and methods of working
which have been approved by the Engineer, he shall not make any such change
without having first obtained the Engineer approval thereof.

3 List and nos. of equipments & accessories proposed to be used for the present job
shall be submitted along with the bid and these should not be less than the list
submitted for P.Q. tender. However, Contractor is bound to increase the plant &
machinery to complete the work within the stipulated completion period.

8.1.2 Records :

The Contractor shall keep complete records of all data required by the Engineer covering the
fabrication, driving and installation of each pile and shall submit two signed copies of these
records to the Engineer not later than noon of the next working day after installation of the
piles.

The following data shall be recorded during install align of pile along with any other relevant
data as directed by the Engineer.

i) Sequence of installation of piles
ii) Dimensions of the pile, including reinforcement details and mark of the pile.
iii) Depth bored and founding level along with a bore log indicating nature of stratum
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iv) Method of cleaning bottom of hole at founding level before commencing the concreting.
v) Time taken in concreting
vi) Cut-off level/working level/RL of top of concrete
vii) No. of cement bags consumed. Slump of concrete.
viii) Details of insertion and taking out of tremie pipes i.e their number, length and

sequence.
ix) Actual sounding before commencing the concrete.

8.1.3 Programme and Progress Report
1 The Contractor shall inform the Engineer each day of the programme of piling for the

following day and shall give adequate notice of his intention to work outside normal
hours and at weekends, where approved.

2 The Contractor shall submit to the Engineer on the first day of each week, or on such
other date as the Engineer may decide, a progress report showing the rate of
progress to that date and progress during the previous week or period of all main
items of piling works, as required by the Engineer.

8.1.4 Setting Out

The Contractor shall establish and maintain permanent datum level points, base lines and
grid lines to the satisfaction of the Engineer and shall set out, with a suitable identifiable pin
or marker, the position of each pile. The setting out of each pile shall be agreed with the
Engineer at least 8 working hours prior to commencing work on a pile and adequate notice
for checking shall be given to the Engineer

Notwithstanding such checking and agreement, the Contractor shall be responsible for the
correct and proper setting out of the piles and for the correctness of the positions, levels,
dimensions, and alignment of the piles.

8.1.5 After all piles are cast in a pile cap and weak concrete is chipped out, the Contractor shall
submit the drawing showing the exact location of piles with respect to the column centre line.

8.1.6 Disturbances and Noise
1 The Contractor shall carry out the piling work in such a manner and at such times as

to minimise noise, vibrations and disturbance. Noise limit as prescribed in “ Building
and other Construction workers Act-Schedule-VI” shall be referred

2 The Contractor shall take precautions adequate enough to avoid damage to existing
services and adjacent structures.  Fig.1 of IS : 2974 (Part 1) - 1969 may be used as a
guide for studying qualitatively the effect of vibration on persons and structures.  In
case of deep excavation adjacent to buildings/structures, proper shoring or other
suitable arrangement shall be done to guard against the lateral movement of soil
stratum or releasing the confining soil stress.  Any such damage if caused shall be
repaired by the contractor at his own cost to the entire satisfaction of the Engineer.

3 The Contractor shall ensure that damage does not occur to completed piling works
and shall submit to the Engineer for approval his proposed sequence and timing for
driving or boring piles having regard to the avoidance of damage to adjacent piles.

8.1.7 Obstructions
If during the execution of the Works the Contractor encounters obstructions in the ground, he
shall forthwith notify the Engineer accordingly, submit to him details of proposed methods for
overcoming the obstruction and proceed according to the Engineer’s instructions.

8.2 Scope of Work

8.2.1 These specifications cover the works of providing pile foundations.  Work included
consists of all necessary services and furnishing of all labour material, tools, plant, equipment
and related items for the full and satisfactory performance of the contract, conforming to
these specifications and as shown in the Contract Drawings or reasonably implied therein or
any authorised conditions or alterations thereof.
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8.2.2 The tenderer is advised to visit the site and familiarise himself with the conditions at
site.  The Engineer shall not be held responsible for the accuracy of the soil data, furnished in
good faith with the tender.

8.2.3 The construction of piles shall be in accordance with the following Indian Standard
Codes of Practice for Design and Construction of Pile Foundations:

8.2.4 IS : 2911-1979 Part I Section 2 Bored Cast in-situ Concrete Piles Or IRC : 78
Standard specifications and code of practice for road bridges Foundation And Substructure,
with the modification that safety factor will be taken as 2.5, in skin friction as well as end
bearing.

8.2.5 With the tender, the Contractor shall submit the detailed method of construction to be
adopted. For cast-in-situ concrete piles, the Contractor shall indicate the methods he
proposes to concrete the piles in order to prevent necking of piles.

8.2.6 The Contractor shall quote rates as detailed in the Bill of Quantities and Rates. In
particular:

a. For piles, the rate quoted shall be for ‘per metre length of pile’ .The actual length of
piles will be determined from site conditions and load test results after work begins.

b. In case the load tests and actual site conditions reveal that the piles proposed do not,
in the opinion of the Engineer provide structurally a satisfactory foundation, the
Engineer at his sole and absolute discretion shall have the powers to revise the pile
layout.

8.2.7 The items of work to be carried out in piling will generally be:
a. Boring/drilling including provision of temporary casing (including its withdrawal), empty

boring, & bentonite slurry,
b. Supplying, fabrication, tying and placement of all reinforcement.
c. Casting of concrete piles as per specifications.
d. Integrity and Load testing of piles.

8.3 Materials

8.3.1 General

Unless otherwise specified in this section all materials shall conform to the requirements
specified in separate sections for Concrete, Formwork and Reinforcement.

8.3.2 Cement

The cement to be used for piling and all foundation work shall be conforming to following
Indian Standard Specifications:

IS: Specification for Slag Cement: IS: 455
Cement shall be free from lumps and caking.

Alternatively OPC (IS:8148) / pozzolana cement IS:1489 (part 1 only) may also be used but
only with the prior permission of the Engineer, subject to consistent quality and performance
criteria being met with

8.3.3 Concrete Mix Design

The concrete shall generally be of grade M35. The maximum size of coarse aggregate shall
not exceed 20mm. For cast-in-situ piles concrete with a slump of 150 to 175mm (consistent
with the method of concreting) will be required. Minimum cement content for design mix shall
not be less than 400 kg/m3 of concrete in piling. For piling, quantity of cement to be used
shall be as per the design mix or the minimum cement content whichever is greater.
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The contractor shall submit mix design calculations and get the same approved by the
Engineer well before the starting of boring of piles and carry out adequate numbers of tests to
ensure the minimum specified strength as indicated in drawings.

8.3.4 Concrete cube tests

Concrete cubes shall be cast, tested and evaluated as specified in Section 3.

8.3.5 Reinforcement
a. The reinforcement shall conform to the requirements specified in Section 5 extending for

the full length of the pile and shall project 60 times bar diameters above the cut off level
or as specified in the drawing, whichever is more. Only circular concrete cover blocks
threaded on to the helix shall be used for ensuring the specified cover.

b. Joints in main longitudinal bars will be permitted only where, in the opinion of the
Engineer, each bar cannot be supplied in one complete length. Where permitted,
mechanical coupler joints shall be provided at agreed centres, designed to develop the
full strength of the bar across the joint, provided with adequate extra links or stirrups in
position from those of adjacent longitudinal bars, all to the approval of the Engineer.

c. All main longitudinal bars shall be welded at lapping and to the pile cap reinforcement.
The last circle of helical stirrups at each end shall be welded to main longitudinal bars
Nothing extra shall be payable on account of this. Any extra tack welding required for
handling and lowering of cage in borehole shall also be done by the contractor at no
extra cost.

8.3.6 Casings and Tremie Pipes

The casings and tremie pipes shall be in mild steel. The temporary casing plates of 4m.
length and permanent liners shall have adequate wall thickness (minimum 6mm thickness)
and strength to withstand driving stresses, stresses due to soil pressure, etc. Without
damage or distortion all joints shall be water tight.  The internal diameter of the casing shall
not be less than the nominal diameter of pile.

8.4 Cast In-Situ Bored Piles

1. General

a. Diameters of the piles shall be the concrete shaft diameters and shall not be less than
the diameters specified in the drawing.

b. These shall be formed by boring to the founding strata specified on the drawings or as
directed at site. The sides of the boring shall be prevented from collapse by one of the
following methods:

 Providing permanent mild steel liner (cased pile)
 Providing removable mild steel casing (uncased pile)

c. Piles shall be constructed in a sequence approved by the Engineer.  During boring, the
Contractor shall, where required by the Engineer, take soil, rock or ground water
samples and transport them to an approved testing laboratory or carry out soil tests as
directed.

d. The method adopted shall be chosen giving due consideration to the subsoil data,
ground water conditions and to the other relevant conditions at site as well as to the
presence of adjacent structures.

e. Removable mild steel casings shall be used, only with extreme caution. Individual
casings shall be joined together by screwing or any other approved method and not by
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direct butting with external lug connections. The inner surface of casings shall be
smooth and free of all internal projections.

2. Boring

(a) Boring shall be done using Rotary hydraulic drilling rigs with oscillator arrangement /
equipments and methodology suitable for different kinds of strata encountered.

(b) As a general guideline, size of cutting tool shall in no case be less than the diameter of
the pile minus 75mm. However the size of cutting tool shall be chosen by contractor
depending on the type of substrata and equipment employed by contractor so that
executable pile shall not have diameter less than nominal diameter of pile as specified
in drawing. The contractor shall also ensure that there is no reduction in poured
concrete quantities. These calculations shall be based on consumption  of concrete
poured in bore (as recorded in pour log) and actual concrete required in bore on
theoretical basis i.e. based on nominal diameter of pile and actual bore hole length
(based on actual sounding of founding level). More than 5% reduction in consumption
of poured concrete quantities in pile may be rejected. In general, piling shall be done by
using hydraulic rig with temporary liner. Use of liner for top 6.0 meters from ground
level or upto depth having N. value (Minim) 10 (to protect loose soil falling in bore hole)
as directed by Engineer, is essential. No extra payment shall be made to the contractor
for using temporary liner, over the item of piling as described in the respective mile
stone.

(c) Use of drilling mud in stabilizing sides of the pile borehole shall be necessary together
with temporary or permanent casing. The properties of Bentonite used & quality control
shall be as per requirement given below.

Fresh Bentonite slurry shall satisfy the following properties at all times:

 Mud density shall not exceed 1.05 g/cc
 pH value 9 to 11.5
 Marsh Cone viscosity 30-40 seconds
 The sand content of Size > 0.075mm shall not be more than 1

percent. Refer: IS 2911 part - I section – 2).

 Liquid limit of bentonite shall not be less than 400 percent.
 Bentonite shall be saturated for minimum 24 hours before use.

When using bentonite mud, flushing shall be done with fresh bentonite slurry after
lowering of reinforcement cage and tremie. The bottom of the hole shall be cleaned
very carefully before concreting work is taken up. Cleaning / flushing methodology shall
be submitted and got approved by the Engineer prior to commencement of piling.

Where mud flow conditions exist or the aggressive action of ground water is to be
avoided, or in the case of piles built in flowing water or in cases where significant length
of piles could be exposed due to scour - the casing should be left permanently in the
ground.

The quantum of steel required in permanent liners from the cut off level downwards
shall be measured as per drawing. Though the liner might have been provided right
from the level of the working platform on practical considerations, the length of the
permanent liner above the cut-off level has to be necessarily removed for facilitating
chipping of the top portion of the pile and for interlacing its reinforcement bars into the
capping slab. There is however, no objection if the surplus pieces (if cut and removed
carefully and then found reusable) are joined and are re-welded to required length for
reuse in the same contract on some of the other piles.

(d) Pumping from a bore hole shall not be permitted unless a casing has been driven into a
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stable stratum which prevents flow of external ground water from other strata in
significant quantities.

(e) In case of end bearing piles founded on rock, cutting of rock by hydraulic rig using
diamond bits / conventional winches with chiseling will be resorted to. Scheme adopted
shall be such that noise and vibration parameters specified in tender document
/Environment manual are not violated. Drilling in rock shall be carried out by hydraulic
rig using diamond bits.

The minimum socketing length shall be based on design criteria or as per IS code
whichever is higher (1 dia of pile is minimum for hard rock and 2.5 dia in soft /
weathered rock)
N – Value: The number of blows required for 30 cm of penetration of the sampler in the

soil is designated as N value and is termed standard penetration blow count.
RQD: The length of rock sample recovered inside the core barrel is a measure of the

soundness of the rock. Rock quality designation is defined as RQD=lc/la X 100.
Where,
Lc = Total length of intact pieces which are more than 100mm long. Obvious breaks

due to drilling are ignored
La = Total length of core advance

(f) On completion of boring, loose disturbed or remolded soil shall be removed from the
base of bore.

Penalty on mishandling of bentonite

Mishandling of bentonite (like splashing of bentonite outside specified width of
barricading or non cleaning of tyres of dumpers and transit mixers before leaving the
piling site thereby making the road dirty etc.) is strictly prohibited . Noncompliance of
same shall attract a penalty as follows:

I. On first observation - Rs one lac
II. On Second observation - Rs two lacs

III. On third and each subsequent observation - Rs three lacs

8.5 Concreting

(a) Prolonged delays in the commencement of concreting after the completion of the
boring shall not be permitted. The time interval between the completion of boring and
placing of concrete shall not exceed 6 hours.

(b) The concrete shall have a minimum slump of 150 mm. Suitable precautions shall be
taken for prevention of segregation. Internal vibrators shall not be used unless the
Contractor is satisfied that segregation will not result because of vibration and unless
the method of use has been approved by the Engineer.

(c) The concrete for piles underwater or in drilling mud shall be placed with a tremie pipe.
The tremie pipe shall not be less than 200 mm diameter for 20 mm aggregate.  The
joint between the hopper and tremie pipe as well as the joints in the tremie pipe shall
be water tight and the tremie pipes shall be thoroughly cleaned after each use.  .

It is essential that the water level within the pile bore be in equilibrium before
commencement of concreting.

(d) The Contractor shall ensure that heavily contaminated drilling mud has not
accumulated at the base of boring since this could impair free flow of concrete from the
tremie pipe.

(e) If the specific gravity of the drilling mud at the base of the bore exceeds 1.20 the
placing of concrete shall not proceed.
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(f) The first charge of concrete shall be placed in the hopper over a sliding plate of the
bottom of the hopper. The charge should be adequate in volume to ensure flushing
action to prevent mixing of water or drilling mud and concrete. Alternatively floating
plugs of approved specification may be used before the first charge of concrete.

(g) The tremie pipe shall at all times penetrate the previously placed concrete for minimum
depth of 2 m as a precaution against accidental withdrawal. The tremie pipe shall not
be withdrawn until the completion of concreting. At all times a sufficient quantity of
concrete shall be maintained within the pipe to ensure that the pressure from it
exceeds that from the seepage water.

(h) Spot measurements shall be taken at suitable intervals to check that the tremie pipe
has an adequate penetration into previously placed concrete.

(i) Concreting of the pile shall be in one single and continuous operation. In case of long
piles of large diameter, large size mixers or more number of mixers shall be used so
that the entire concreting operation is completed in not more than two hours.

(j) The top of concrete in a pile shall be brought above the cut-off level since the top
concrete is loose and is weak because of contamination with water/drilling mud.  This
ensures good concrete at the cut-off level.

(k) Cut off level ( COL)

Cut off level of piles (50mm inside the pile cap) shall be as indicated in working
drawings or as indicated by Engineer.

The top of concrete in pile shall be brought above the cut off level to remove all laitance
& weak concrete and to ensure good concrete at cut-off level.

In case of concrete being placed by tremie method and pile cut off level being less than
1.0meter below the ground level, concrete shall be cast to the piling platform level to
permit overflow of concrete for visual inspection. In case COL of pile is more than 1.0
meter below working level then concrete shall be cast to a minimum of one meter
above COL. Before concreting contractor shall obtain the approval of the Engineer of
the height above COL up to which the concrete is to be cast.

In the circumstances where COL is below ground water level, the need to maintain a
pressure should be observed & accordingly length of extra concrete above COL shall
be determined by the Contractor and approval of Engineer obtained before concreting.

Any defective concrete in the head of the completed pile shall be cut away and made
good with new concrete.

(l) When a casing is being extracted, sufficient quantity of concrete shall be maintained
within the bore to ensure the pressure from external ground water and soil is
adequately exceeded by the pressure of concrete.  Otherwise necking of the pile may
result.

(m) No concreting shall be placed in the bore once the bottom of the casing has been lifted
above the top of concrete.

(n) While concreting the pile, the overflowing bentonite slurry from pile should be carefully
pumped out to a water tight container/tank so that it does not spill over. The
contaminated bentonite should be disposed off as per the methodology approved by
the Engineer.

(o) After each pile has been cast any empty bore shall be protected by putting steel
cage/Jali over it and carefully backfilled as soon as possible with approved materials.
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(p) Complete boring and concreting records shall be submitted to the Engineer for each
pile.  The records shall include the duration of concreting, tremie lengths (individual and
cumulative), tremie pipe lengths removed, theoretical sounding, actual sounding ,actual
lengths of pile concreted and the volume of concrete placed, cut off level , founding
levels etc.  For piles with temporary casings records of sequence of casing withdrawal
and levels of concrete before and after withdrawal shall also be included in the reports.
Generally the COL is 2.5 m below the existing ground level however, if any utility has to
be placed on top of the pile cap, the COL may vary according to the requirement at that
specific location.

8.6 Alignment of Piles

Piles shall be installed as accurately as possible according to the drawings either vertically or
to the specified batter. All deviations will be measured at the cut off level of the piles. The
deviation from the true axis shall not be more than 1.5% for vertical piles and 4% for raker
piles. Piles should not deviate in location by more than 75mm when used in groups. For
single or two piles used under piers / columns, deviation shall not be more than 50mm.

The Contractor shall maintain a record of actual pile locations in the form of a drawing and
submit the information to the Engineer at suitable intervals.

8.7 Pile Cap

Pile caps shall be of reinforced concrete. A minimum offset of 200 mm shall be provided
beyond the outer faces of the outer most piles in the group. If the pile cap is in contact with
earth at the bottom, a leveling course of minimum 75 mm thickness of PCC of grade M10
shall be provided or as shown in the drawings.

The attachment of the pile head to the cap shall be adequate for the transmission of loads
and forces. A portion of pile top may be stripped of concrete and the reinforcement anchored
into the cap. Manual chipping may be permitted after three days of pile casting while
pneumatic tools for chipping shall not be used before seven days after pile casting. The top of
pile after stripping shall project at least 50 mm into the pile cap. Concreting of the pile cap
shall be carried out in dry conditions.

The excavation area for the Piling / Pile cap shall be back filled and compacted and restored
immediately but not later than 7 days after casting of the pile cap. Similarly the road surface
should be repaired immediately after casting of column or completion of launching of
superstructure (as the case may be but not later than 2 weeks).

8.8 Testing of Pile

The load tests shall be in accordance with the Indian Standard Code of Practice for Design
and Construction of Pile Foundations IS 2911 (Part IV) Load Tests on Piles. For initial load
test, test load will be 2.5 times the theoretical designed capacity of pile. For initial load, test
arrangement to be designed shall also cater for additional 25% above test load and nothing
extra will be paid on this account. The payment shall be made based on relevant item
included in BOQ on test load only. Permissible stresses in test arrangement (steel truss or
plate girder) to cater for test load plus additional 25% load shall be within permissible
stresses as per IS : 800 (as for permanent structure). For test frame, steel of  Grade –B
conforming to IS : 2062  shall be used.

Engineer will decide the locations and nos of initial load tests to be performed in different
zones depending on variation in substrata but minimum two initial load tests are required to
be done for different types of strata. The contractor shall undertake test piles required for
initial pile load test in the initial stages of work using the same methodology and equipment’s
which will be subsequently used for working piles. These tests shall be undertaken well in
advance of working pile. No working pile would be allowed to be undertaken till initial pile load
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tests have been satisfactorily completed. Non-granting of permission for pile/ pile cap by
Engineer in such respect will not be considered as reason for delay or any claim thereof. The
test arrangement to be employed shall be of nature which is quick to install and remove and
easily transferable. Sufficient nos of test arrangement and resources will be required to be
mobilized by contractor so as to conduct required nos of initial load tests simultaneously.
Vertical cyclic loading tests shall be carried out where specially needed and specified for
separation of skin friction and point bearing components of the load carrying capacity of the
piles.

Routine tests are performed as a check on the load carrying capacity and settlements of the
pile foundations. At least one routine test shall be performed for every 100 piles unless
otherwise specified by the Engineer.

Before commencing the load test the contractor shall prepare the work procedure for the
same and shall make it available at site.

The Contractor shall give the Engineer at least 48 hours notice of the commencement of
construction of these piles which are to be subjected to Initial Tests.

The load tests shall not normally be conducted unless the concrete is at least 28 days old.
However in special circumstances, permission can be given by Engineer for prior testing.

All testing shall be done under the direction of experienced personnel conversant with the
equipment and the testing procedure.

Before the commencement of the tests all the particulars regarding the test pile including
boring data and concrete cube strengths shall be made available at site and shall form a part
of the test report.

On completion of each load test the Contractor shall submit a report of the load test which
shall include the following information.

a. Description of soil conditions, ground water table, actual boring and installation
records, concrete cube test results.

b. Method of load application
c. Load settlement readings during loading and unloading
d. Time load-settlement curve
e. All other observations relevant to the test being conducted.

This Dynamic Integrity test using pile driving analyser or approved equivalent for pile integrity
shall be performed on the sample of piles selected by the Engineer. The top of the pile shall
be made accessible, chipped off up to hard concrete, levelled by trimming it back as far as
practicable. The reinforcing bars of the piles tested shall be bent sideways. The test shall be
performed after removal of bad/ weak concrete at top so that the wave propagation is steady
through hard concrete. The test shall be carried out at minimum 3 locations on each pile in
such a way that the entire cross section of the pile is evenly covered. The test shall be
conducted with a minimum age of concrete of 15 days. A specialist approved agency shall be
employed for the test and the tests shall generally be as per recommendations of the agency
unless otherwise directed by the Engineer. A complete report indicating the graphical display
of wave propagation under each flow shall be submitted along with interpretation of results
showing discontinuities, cross-sectional changes or material changes if any. The results are
to be co-related with Site data.

As the work is to be carried out in  urban areas, load test by kentalage method is not
permitted

The load test on pile:
(i) One load test as per IS specification for 25 m girder of each type is to be carried out.

(ii) Initial pile load test (vertical and lateral load test) to be carried out at required no of
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locations as per IS code

(iii)Routine pile load test (vertical only) to be done required nos of piles out of which not more

than 2/3 by dynamic test.

The Dynamic pile load test shall be conducted as per ASTM – D -4945 – 00 for 1.5 times the

design pile load. The pile integrity test shall be done as per ASTM-D-5882-96.

8.9 Various utilities/services are running parallel to or crossing the viaduct alignment at
different Utilities locations. Known utilities in route have been identified, listed and marked on
the GAD. The contractor shall take care that all necessary precautions shall be taken for
preventing any damage to it during piling / casting of pile cap. The contractor shall carryout
trial probes and trial pits down to depths decided by the Engineer with the objective of
locating underground utilities well in advance of the piling. The locations shall be decided by
the Engineer after consultation with the contractor.
Any damage done to the utilities / services (charted or un-charted) during piling/casting of pile

cap or due to any of the contractor’s operations, shall be made good by the contractor at his own cost.
Any demurrage / penalty levied by the utility agency in this regard will also be payable by the contractor
and no claim in this regard shall be entertained by Engineer / Employer.

8.10 Defective Piles

The Engineer reserves the right to reject any pile which in his opinion has not been

constructed in accordance with the specifications.

The Contractor will not be paid for rejected piles. The increase in cost of the pile caps, tie

beams and other measures adopted for strengthening as a result of rejection of defective

piles shall be borne by the Contractor.

8.11 MODE OF MEASUREMENT OF PILESS
A. Piles with casing pipe / Temporary Liners

1 The Contractor shall be paid for the length of each pile as measured from the

theoretical founding level (as per drawing) or as per actual which ever is less to the

point of the vertical cut-off level.  The Contractor's rate shall include all items of work

including all temporary/permanent arrangements for boring including usage of

Bentonite, chiseling as specified / required, concreting, handling, form-work and

grouting for precast piles, including chipping of top weak concrete, cutting off the MS

liner/casing as necessary, removal of excavated earth, chipped concrete, casing /

liners and bentonite slurry away from site including its treatment & final disposal, and

all other items of work for the satisfactory completion of the pile foundations.

Reinforcement shall be measured and paid separately.

2 Pile load tests initial and routine shall be measured separately and paid for

separately.

1. Each pile integrity test shall be measured and paid for separately.

2. The quoted rate should includes costs of tools and plants , cutting, welding MS liner,
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cutting shoe etc. complete.

Attention is also drawn to Para 8.4 2 (c ) above.

B. Piles with Permanent Liners
The quantity of piles with permanent steel liners required for the job shall be measured as per

specifications/detailed in Para A above and paid for separately as per the relevant item of

BOQ. Piling in the water logged area shall be done with full depth permanent steel liner of

minimum thickness 6 mm

Attention is also drawn to Para 8.4 2 (c ) above.

8.12 As-Built Drawings

On completion of the work, the Contractor will submit a plan showing the exact location and

length of each pile as constructed at site, as well as dates of concreting, cube test results etc.

The original tracings of these drawings along with soft copies shall be submitted to the

Engineer.

8.13 Termination of Piles in Rocks

The Termination of Pile for rock anchoring, Contractor shall follow any of following criteria’s:-

(A) Contractor shall use minimum 3.6 t weight of the chisel for socket length in soft rock /

hard rock. In case the Contractor uses 3.6t chisel the termination criteria shall be as

follows:

The Penetration in rock in 1 hour (900 blows) with height of 1.5m is:

a) between 20 – 40 cm, then rock will be called ‘Soft Rock’ and anchoring shall be 2.5

dia of Pile i.e 3.0m.

b) less than 20cm, then rock will be called ‘ Hard Rock’ and anchoring shall be 1 dia

of Pile i.e 1.2m.

Or

(B) For the purpose of socketing of end bearing pile in soft / hard rock, the following

alternative criteria can be adopted to determine the soft/hard rock.

a. Rock will qualify as soft rock if RQD = 35% and core recovery=35% and core

strength 35Mpa ~ 350T/M2.

b. rock will qualify as hard rock if RQD =75% and core recovery =75% and core

strength 50 Mpa and above i.e. more than 500 T/ M2
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SECTION – S.9
MISCELLANEOUS

9.1 BEARINGS, SHEER KEY DEVICES, HOLD DOWN DEVICES, EXPANSION JOINTS
AND WATER BARS

9.1.1 GENERAL
This work shall consist of design supply and fixing in position of bearings for bridge /

viaduct girders in accordance with details shown on drawings and to the requirements

of these Specifications, Codes and Standards quoted therein and as directed by

Engineer.

9.1.2 Bearing plates, assemblies and other expansion or fixed devices shall be constructed

in accordance with details shown on drawings.

When bearing assemblies or plates are shown on drawings to be placed (not

embedded) directly on concrete, the concrete bearing area shall be constructed slightly

above grade and shall be finished by grinding.

9.1.3 It shall be ensured that the bearings are set truly level and in exact position as

indicated on drawings so as to have full and even bearing on the seats.  This shall be

checked with spirit level in both directions.  Thin epoxy mortar pads (not exceeding 5

mm) may be made to meet with this requirement.

It shall be ensured that the bottoms of girders to be received on the bearings are plane

at the location of these bearings and care shall be taken that the bearings are not

displaced while placing the girders.

9.1.4 When elastomeric bearing pads or preformed fabric pads are to be provided, the

concrete surfaces on which pads are to be placed shall be wood float finished to a level

plane, which shall not vary by more than 1.5 mm from a straight edge placed in any

direction across the area.

A. POT BEARINGS

A.1 Material specifications of Pot bearing
The material such as PTFE lubrication , Confined elastomer ,stainless steel & internal

seal shall conform to requirement of  IRC: 83 Part-III. The Pot base ,saddle & top plate

shall be of Cast steel conforming to IS:1030 Gr 280-520 W. The anchor bolts shall

conform to IS:1364. All welding shall conform to IS:816 & IS:9595 with electrode as per

IS:814. Painting on non-working surface of bearing shall be as per IRC:83 Part-III. The

mating surface of Piston and cylinder shall be hardened to 350BHN  (Min).
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Guides of sliding pot bearing shall be monolithic to parent component.

The design, drawings, detailed method statement for installation & replacement of the

bearings including its accessories shall be the responsibility of the Contractor. The

design shall be got checked and certified by approved independent agency before

submitting to the Engineer for approval.

A.2 Permissible stresses in steel component of Pot bearing
All the design requirement for Pot bearing as specified in IRC:83 Part-III has to be

fulfilled with following modifications.

(a) No increase in permissible stresses in any material of bearing or bearing stress

between concrete and bearing is permitted in seismic condition.

A.3 Permissible bearing stresses in concrete

The allowable bearing stresses in concrete as defined in IRC:83 Part-III has to be

followed with following modifications.

a) No increase in permissible bearing stress between concrete and bearing is

permitted in seismic condition.

A.4 Anchor sleeve

All the part of bearing such as anchor sleeves embedded in concrete shall be hot dip

galvanized @ 300gm/ m² . The anchor sleeves has to be designed taking account of

difference in elasticity of steel of sleeve and concrete. The effect of shifting of center of

rotation of sleeve should be also taken into account

A.5 The contractor shall furnish along with tender documents in technical bid , the name of

the manufacturer of bearings , his qualifications with all details including proof of

satisfactory performance, certification and testing facilities of the bearing he proposes

to use . Products of reputed manufacturers shall only be used.

A.6 The Bearings shall be measured in numbers according to their capacities. For this

purpose Fixed type POT bearings, Free sliding type POT-cum-PTFE bearings, Guided

sliding type POT-cum-PTFE bearings, Free or Guided PTFE Sliding Assembly, Pin

Bearings or Metallic Guided bearings shall be counted separately. The rate shall

include the cost of supplying, fixing, sampling and testing as required and confirming to

the specifications

A.7 Testing of Pot Bearing

A.7.1 Proof Load Test
A test bearing shall be tested as defined in IRC-83 Part-III.

The bearing will be visually examined both during the test and upon disassembly after



NAGPUR METRO RAIL CORPORATION LTD. (NMRCL)

Section 5 Works Requirement Technical Specifications for Civil Works (Ch. V) Page 83 of 174
NMRCL/NGP/METRO/AT GRADE ALIGNMENT CH. 14620 TO CH. 19154.5 AND DEPOT

the test. Any resultant visual defects,  such as extruded or deformed elastomer or

PTFE, damaged seals, or cracked steel, shall be cause for rejection.

During the test, the steel bearing plate and steel piston shall maintain continuous and

uniform contact for the duration of the test. Any observed lift-off will be cause for

rejection.

A.7.2 Sliding Coefficient of Friction

For all guided and non-guided expansion type bearing, the sliding coefficients of friction

shall be measured at the bearing's design capacity.

The sliding coefficient of friction shall be calculated as the horizontal load required to

maintain continuous sliding of one bearing, divided by the bearing's vertical design

capacity.

The test result will be evaluated  as follows:-

(a) The measured sliding coefficients of friction shall not exceed 3%.

(b) The bearing will be visually examined both during and after the test. Any

resultant visual defects, such as bond failure, physical destruction, cold flow of

PTFE to the point of debonding, or damaged components  shall be cause for

rejection.

A.8 Sampling and Testing

A.8.1 Lot Size
Sampling, testing and acceptance consideration will be made on a lot basis. A lot shall

be defined as those bearings presented for inspection at a specific time or date. A lot

shall be further defined as the smallest number of bearings as determined by the

following criteria.

(a) A lot shall not exceed a single contract  or project quantity;

(b) A lot shall not exceed 25 bearings;

(c) A lot shall consist of bearings of the same type regardless of load capacity.

Bearing types shall be fixed or expansion bearings types . Guided and non-

guided expansion bearing shall be considered a single type.

A.8.2 Sampling and testing requirements

The manufacture shall furnish the required number of samples to perform testing in

accordance with Table Given below:-

Sampling and Testing Requirement

Test Sample Required
Proof load
Coefficient of Friction
Physical Properties of elastomeric
rotational elements
Physical properties of  PTFE

One production bearing per lot
One production bearing per lot
One elastomeric element per lot

One 10" x 15" sheet of PTFE material per project
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sheet

A minimum of thirty (30) days shall be allowed for inspection, sampling and testing of

production bearings and component materials.

All exterior surfaces of sampled production bearings shall be smooth and free from

irregularities or protrusions that might interfere with testing procedures.

The manufacturer shall select, at random, the required sample bearing(s) from

completed lots of bearings for testing by the manufacturer. He shall  complete the

required testing and determine compliance with this specification before submitting the

lot(s) for inspection, sampling, and acceptance consideration.

The Engineer shall select, at random, the required sample bearing(s) from completed

lots of bearings.

Necessary test certificates for all raw material shall be furnished by manufacturer .Test

specified in IS:1030 for cast steel shall be performed . Casting shall be ultrasonically

got tested by  approved testing agency.

A.9 Fabrication Details
The Contractor shall provide the Engineer with written notification thirty (30) days prior

to the start of bearing fabrication. This notification shall include all the information

shown on the shop drawings which are required as explained in subsequent section.

The finish of the mold used to produce the elastomeric rotational element shall conform

to good machine shop practice.

All steel surfaces exposed to the atmosphere, except stainless steel surfaces and

metal surfaces to be welded, shall be shop painted in accordance with the Contract

Plans. Prior to painting, the exposed steel surfaces shall be cleaned in accordance with

the recommendations of the coating's manufacturer. Metal surfaces to be welded shall

be given a coat of clear lacquer, or other protective coating approved by the Engineer,

if the time of exposure before welding takes place is to exceed three months, the

coating shall be removed at the time of welding. No painting will be done to these

surfaces prior to the completion of welding.

Stainless steel sheet shall be attached to its steel substrate with an approved epoxy to

ensure complete contact and then sealed with a continuous seal weld.

The steel piston and the steel  pot shall each be machined from a solid piece of cast

steel.

The outside diameter of the piston shall be no more than 1mm less than the inside

diameter of the pot at the interface level of the piston and  elastomeric rotational
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element. The sides of the piston shall be beveled to facilitate rotation. Except as noted

all bearing surfaces of steel plates shall be finished or machined flat in accordance with

tolerance given below:

Tolerances :-

Manufacture tolerance shall be as per IRC:83 Part-III.

All the measurements will be taken using dial / height gauges , vernier calipers, surface

finish measurement instrument etc has to be arranged by manufacturer at the

workshop.

Every bearing shall have the Project Identification Number, Lot Number, and individual

bearing number indelibly marked with ink on a side that will be visible after erection.

After assembly, bearing components shall be held together with steel strapping, or

other means, to prevent disassembly until the time of installation. Packaging shall be

adequate to prevent damage from impact as well as from dust and moisture

contamination during transportation and storage.

A.10 Shop Drawings

Along with detailed design of different types of bearing , shop drawings shall be

submitted .The shop drawings shall contain the following information, which is

necessary for proper design and detailing of the bearings.

Quantity, type (fixed, guided expansion, non-guided expansion), and location of all

bearing units.

A table containing maximum and minimum vertical and horizontal loads, design rotation

requirements, and magnitudes and directions of movements.

Allowable contact stresses, maximum dimensions, and anchorage requirements at the

bearing interfaces; grades, bevels, and slopes at all bearings; and allowable

coefficients or friction of all sliding surfaces.

The painting system to be used on the steel components to guard against corrosion.

Any special consideration such as earthquake requirements, uplift details, or temporary

attachments.

Installation scheme of pot bearing

The Contractor shall submit detailed shop drawings in conformance with the applicable

requirements.

B. ELASTOMERIC BEARINGS
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The term “bearing” in this case refers to an elastomeric bearing consisting of one or

more internal layers of elastomer bonded to internal steel laminates by the process of

vulcanisation. The bearing shall cater for translation and/or rotation of the

superstructure by elastic deformation.

B.1 Raw Material

The raw material shall confirm to the requirements laid down in clause 2005.1 of

MORTH specifications.

B.2 Properties

The elastomer shall conform to the properties specified in Clause 4.3.1 of the IRICEN

publication titled "Bearings for Railway Bridges" and those specified in Table 2000-1 of

the publication titled "Specifications for Road and Bridge Works", published by IRC on

behalf of MORTH (Roads Wing).

The design, drawings, detailed method statement for installation & replacement of the

bearings including its accessories shall be the responsibility of the Contractor. The

design shall be got checked and certified by approved independent agency before

submitting to the Engineer for approval

B.3 Fabrication and Tolerances

Fabrication and Dimensional tolerances shall be governed by the specifications laid

down in Clause 4.3.2 of the IRICEN publication & Clause 2005.2 of the MORTH

specifications mentioned above.

B.4 Acceptance Specifications
For inspection and testing requirement Clause 4.4 of the above mentioned IRICEN

publication shall be referred with modifications of lot size as mentioned below:-

Sampling testing and acceptance consideration will be made on a lot basis. A lot shall

be defined as those bearings presented for inspection at a specific time or date. A lot

shall be further defined as the smallest number of bearings as determined by the

following criteria.

(a) A lot shall not exceed a single contract  or project quantity;

(b) A lot shall not exceed 50 bearings;

(c) A lot shall consist of bearings of the same type regardless of load capacity.

Accepting and testing requirements shall also conform to the specifications laid down in

Clause 2005.3 of the referred MORTH specifications.

In addition to tests mentioned above, all bearings shall also be weighed actually and

compared with the theoretical weight.

All bearings shall carry a warrantee of not less than 15 years in an approved format.

The contractor shall be responsible for immediate repair or replacement of the bearings

in case of failure / distress to the satisfaction of the Owner at not extra cost to the

Owner within the warrantee period.
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Criteria for Selection of bearing manufacturer shall conform to requirement  of MOST

letter No-RW/NH-34057(1) / 95-(S & R) dated 2nd November,2000. It is necessary that

all manufacturers of all elastomeric bearings shall have in house facilities for carrying

out Infrared Spectro-Photometry as per ASTM D-3677.

B.5 Design

The design of elastomeric bearings shall be as per the guidelines laid down in the UIC

772 R. Alternatively, design can also be made with latest version of Euronorm

prEN1337-3 Part 3.

The design, drawings and detailed method statements for installation and replaceability

of the bearings shall be checked and certified by approved independent agency before

submitting to the Engineer for approval.

B.6 Storage and Handling

Each elastomeric bearing shall be clearly labelled or marked.  The bearing shall be

wrapped in a cover.  They shall be packed in timber crates with suitable arrangement

to prevent movement and to protect corners and edges.

Care shall be taken to avoid mechanical damage, contamination with oil, grease and

dirt, undue exposure to sunlight and weather to the bearings during transport and

handling prior to and during installation.

B.7 Installation

Installation procedure shall conform to the guidelines listed in Clause 4.5 of the IRICEN

publication and Clause 2005.6 of the MORTH specifications. Cost of Non-shrink grout

above and below the bearing should be included in the cost of providing and

installation of bearing as per BOQ.

B.8 Measurement

Measurement shall be done in cu.cm correct to two decimal places.  All linear

dimensions required to arrive at volume of elastomer shall be measured correct to a

mm.  Payment shall be made for the volume of bearing as per design.

C SHEAR KEY DEVICES

C.1 General Description of the System

C.1.1 General

The shear key is made of concrete cast in place in second pour after concrete decks

are assembled.

The shear keys shall take all horizontal loads (longitudinal and transverse).

It is equipped with a system of fixation with high strength bars to one end of the deck,

and with five vertical bearings taking the transverse horizontal loads and rotations.
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C.1.2 Description of the proposed system

The system of fixation of the shear key to the deck is performed by high strength

tensile bars installed on only one horizontal layer.

The system shall satisfy the following two main requirements :

- construction easiness

- maintenance easiness

The high strength tensile bars shall have good resilience and good resistance to fatigue

as due to the rotation of the deck and the braking/acceleration loads, the bars are

almost continuously loaded.

C.2 Material Characteristics
C.2.1 High tensile bars

Quality of steel: the quality of the raw material steel shall be according to the DIN EN

10083-1 or equivalent. The chemical composition shall be such as to guarantee the

following mechanical characteristics :

- Yield stress Fy >1050 MPa

- Tensile stress Fu >1200 MPa

- Elongation at breaking >10%

- Resilience at 20°C > 50 Joules;

The threading of the bars shall be made by rolling method (cold plastic deformation of

the metal between two dies). The threads shall have a triangular profile H7 according

to ISO 262 - NFE 03014 and 03053.

The tolerance of the length of the bars is +/- 5mm

Due to the repetitive loading that will be applied to the bars,  tests shall be carried out

to demonstrate the fatigue resistance of the bars. The test criteria shall be as follows :

- mean stress : 0.57 Fy

- stress range : +/- 0.03 Fy

- 4 million cycles

- after 4 million cycles, no breaking at less than 0.80 Fy.

C.2.2 Other materials

The repartition plates shall be of S355 JO steel quality or equivalent, and each shall

include an injection pipe.

The ends of the bars shall be equipped with a protection cap filled up with grease and

fixed on repartition plate by threading.

The nuts at the ends of the bars shall be spherical in order to ensure that the

tensioning is axial.

The sheaths shall be made of a 2mm-thick steel.

The injection product shall be wax in order to provide a good time-resistance and to

provide flexibility under the deck rotations. The product shall be equivalent as for use
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for protecting stay cables or tension rods.

C.2.3 Elastomeric bearings system

On the movable side of deck, one sliding elastomeric bearing shall be installed

longitudinally on each side of the shear key. This sliding elastomeric bearing shall be

made of one laminated elastomeric pad and one sliding plate.

On the fixed side of deck, one laminated elastomeric bearing shall be installed

longitudinally on each side of the shear key. In addition, at the interface between the

shear key and one laminated elastomeric bearing, adequate recesses to allow for

replacement without taking out the high tensile bars shall be installed transversally.

These elastomeric bearings shall be made of polychloroprene, and manufactured

according to Euronorm EN 1337-3 or equivalent.

The sliding plate shall be PTFE, with elongation at break >300% and tensile strength

from 29 to 40 MPa.

C.3 CORROSION PROTECTION

C.3.1 High tensile bars

The protection against corrosion of the high tensile bars shall be achieved by using

wax injected in a steel tube. The bars will be  protected against corrosion during

transportation and storage by means of sprayed oil or equivalent system.

C.3.2 Other materials

The upper repartition plate and the protection cap shall be sandblasted and shall

receive 3 layers of coating.

The articulation room, the coupler and the lower ring shall be sandblasted and shall

receive 3 layers of coating and a petrolatum tape.

The articulation room and the upper protection cap shall be filled up with grease.

C.4 TRANSPORTATION & STORAGE

The bars and the accessories shall be transported in wooden cases and in containers,

or equivalent.

The bar threading shall be temporarily protected against shocks by a greased tape and

a steel ring, or equivalent. The protection of the threads shall be taken off just before

the installation of the bars.

The bars and accessories shall be carefully stored at the job site under the following

conditions:

- They shall be protected from rain, and the storage room shall have ventilation.

- If the bars have to be kept stored for a long time, it will be necessary to protect them
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with a layer of solvable oil or equivalent in order to protect them against corrosion.

- before installation of the bars, if there is some corrosion, they shall be cleaned up as

per the approved procedure. Acceptance of the bars shall be subject to  approval of

Engineer.

C.5 INSTALLATION PROCEDURE`

The installation procedure is proposed as follows. Alternate methods can also be

submitted by the contractor for the approval of Engineer.

1- Shear Key is poured before precast concrete deck segments are installed .The

span must be assembled at a higher level to avoid conflicts with already built

concrete key.

2- Superstructure should have recess of 20mm for grouting by non-shrinkage grout

at a later stage

3- Erect the superstructure on temporary bearings/jacks with sliding surface at top at

both ends

4- Provide some arrangement to prevent deck sliding (e.g. under seismic load).

5- Move the girder by hand screwing/jacking bar by nearly 20mm

6- At this stage vertical faced elastomeric pad is in position (resting on tubes)

7- Replace the temporary bearing with the permanent elastomeric bearing

8- Grout the gap between the girder (with hacked surface at grouting location) and

the elastomeric bearing

9- Bar stressing

10- Wax injection and capping

Note :

a) The bars are installed after alignment check, and the bars are installed inside

the spherical nut at movable end. Then the bars are prestressed with jack. The

bars are tensioned step by step (50% one bar, then 50% the other, then the

remaining 50%).

b) Injection is then made from the movable end, with heated wax through injection
tube.

C.6 MAINTENANCE PROCEDURE

The system shall be such that it is possible to replace any device without any

dismantling / destruction of the concrete part of the structure.

The system shall be such that the maintenance procedures described below can be

undertaken.

a) Lateral elastomeric bearings

For the lateral vertical bearings, a theoretical gap of 2mm shall be provided on

each side of the shear key. If it is needed to change one or all of these lateral
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bearings, then, as the deck will not be in contact on each side at a time, the lateral

bearings on the non-compressed side are taken out first. First the sliding plate is

taken out, then the elastomeric bearing. Then the deck may need to be translated

laterally to take out the elastomeric bearings on the compressed side. For this,

steel angles can be split in the concrete on each side of the elastomeric bearings to

provide support for jacks or threaded bars. The needed force to distort the

neoprene bearings supporting the deck will be calculated.

b) Transversal elastomeric bearings

Due  to the opening on the bearing, it will only be necessary to un-stress

temporarily the tie-bars to take out the bearings and replace it.

c) Prestressed tie-bars

Bars will be un-stressed, and taken out with the help of device provided at the

movable end. The connection between the spherical nut and the protection cap will

not allow the spherical nut to turn. The wax product will come out with the bar. New

bars are introduced as per first installation, then tensioned and wax injected.

D HOLD-DOWN DEVICES

D.1 General Description of the System

D.1.1 General

The hold down devices are designed to take the lifting loads between the pier caps and

the girders that may occur mainly during earthquakes in curved sections. The system

of hold down device must take relative horizontal movements between the pier and the

girder without any significant tensile stresses in the bars due to these movements.

D.1.2 Description of the proposed system

D.1.2.1 Movable end of the deck

On the movable end, the system shall be composed of the 3 following devices:

1 A high tensile lower bar embedded in the pier cap concrete.

The bars are threaded only at their ends and they are smooth in the full length

in order to increase the fatigue performance. The bar is equipped with a

repartition plate and a nut.

2 A system of spherical articulation allowing the relative angular rotation between

the lower and the upper bar. This device shall be composed with :

- A washer with adequate thickness to permit a good setting of the

articulation device. Between the washer and the concrete shall be

installed an elastomeric membrane to provide the waterproofing of the
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device.

- A lower nut with an internal threading to be assembled with the lower bar

and an external threading to be assembled with the spherical room.

- An articulation room equipped with a spherical contact surface.

- A spherical nut in contact with the spherical surface of the articulation

room.

- A rubber protection skirt installed between the articulation room and the

upper bar to avoid any dust in the upper opening of the articulation.

- A rectangular repartition plate to take into account the oblong recess.

- A spherical nut.

- A protection cap that shall be equipped such as to avoid the rotation of

the nut and to adjust precisely the gap between the nut and the

repartition plate.

3 A high tensile upper bar installed in an oblong recess provided in the girder.

As in the case of  lower bar, the upper bar shall be smooth and threaded at the

two ends. The threading shall be made by rolling method. The corrosion

protection of the bar shall be done by a heat shrinkable sleeve. In order to

ensure that the lower bar will never break because it will not be replaceable,

the diameter of the lower bar shall always be greater than the upper bar

diameter, so that the upper bar always breaks first (fuse principle) before the

lower bar.

The upper threading shall be longer in order to take the variation of distance

between the girder and the pier cap, and the variation of height of the lower

part of the girder. It shall also take into account the construction tolerance.

Important Note:
a) The articulation system will be designed in order to permit a rotation of at least

8° in all the directions without any tensile stress in the bar.

b) The articulation system will be designed in order to avoid any rotation of any

component under the vibrations.

D.1.2.2 Fixed end of the deck

In this case, the articulation device can be simplified and replaced by a coupler having

two different threading diameters. The other devices are the same as for the movable

end.

Nevertheless, it should be noted that the design of the articulations and of the couplers

shall be such that it is possible to replace a coupler by an articulation in case of non-

verticality of the lower bar. Therefore the “fixed end” device may need to be replaced

with the more complex “movable end” device if construction tolerances are not met.
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D.2 Material Characteristics

D.2.1 High tensile bars

Quality of steel: the quality of the raw material steel shall be according to the DIN EN

10083-1 or equivalent. The chemical composition shall be such as to guarantee the

following mechanical characteristics :

- Yield stress Fy >1050 Mpa

- Tensile stress Fu >1200 Mpa

- Elongation at breaking >10%

- Resilience at 20°C > 50 Joules;

The threading of the bars shall be made by rolling method (cold plastic deformation of

the metal between two dies) in order to give a good resistance to fatigue. The threads

shall have a triangular profile H7 according to ISO 262 - NFE 03014 and 03053.

The tolerance in the length of the bars is +/- 5mm

D.3 Corrosion Protection
D.3.1 High tensile bars

The protection against corrosion of the high tensile bars shall be achieved by using a

heat shrinkable sleeve in order to give a very good protection against corrosion due to

humidity, ozone, UV rays and shocks.

D.3.2 Other materials

The upper repartition plate and the protection cap shall be sandblasted and shall

receive 3 layers of coating.

The articulation room, the coupler and the lower ring shall be sandblasted and shall

receive 3 layers of coating and a petrolatum tape.

The articulation room and the upper protection cap shall be filled up with grease.

D.4 Transportation & Storage

The bars and the accessories shall be transported in wooden cases and in containers,

or equivalent.

The bar threading shall be temporarily protected against shocks by a greased tape and

a steel ring, or equivalent. The protection of the threads shall be taken off just before

the installation of the bars.

The bars and accessories shall be carefully stored at the jobsite under the following

conditions:

- They shall be protected from rain, and the storage room shall have ventilation.

- If the bars have to be kept stored for a long time, it will be necessary to protect

them with a layer of solvable oil or equivalent in order to protect them against

corrosion.
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- Before installation of the bars, if there is some corrosion, they shall be cleaned

up as per the approved procedure. Acceptance of the bars shall be subject to

approval of Engineer.

D.5 INSTALLATION PROCEDURE

The installation procedure is proposed as follows. Alternate methods can also be

submitted by the contractor, subject to  approval of Engineer.

D.5.1 Installation of the lower bars

- Place the bar with the repartition plate and the nut into the reinforcement of the

pier cap.

- Check that the length of the bar above pier cap concrete is sufficient to install the

articulation or the coupler.

- Check that the bar is installed vertically.

- Pour the pier cap concrete.

D.5.2 Installation of the articulation (or the coupler) and the upper bar

- Install the lower washer and the elastomeric pad on a plane and horizontal layer

of mortar.

- Install the lower ring with the external and internal threading around the lower

bar.

- Bring the upper bar equipped with the articulation room and the spherical nut and

put in position the nut and the upper bar; the length of the pins installed between

the nut and the ring shall be such that any gap between the lower nut and the

spherical articulation is avoided.

- Screw the articulation room until it is in contact with the lower washer.

- Apply a closing tape or equivalent between the bar end and the spherical nut.

- Fill the upper hole of the articulation room with grease or equivalent.

- Install the upper repartition plate on a plane and horizontal mortar.

- Apply a closing tape or equivalent between the end of the bar and the spherical

nut.

- Install the upper spherical nut around the bar in order to be in contact with the

spherical surface of the repartition plate. At this stage, there shall be no gap

between the two spherical nuts, the articulation room and the repartition plate.

The installation of the protection cap will permit a 2mm gap necessary to let the system

free of rotation when there is any horizontal movement.

- Install a tape around the articulation room and the lower ring.

Install the rubber protection skirt between the articulation room and the upper bar
(the rubber skirt shall be filled up with grease).
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-

NOTE: the same procedure can be applied for the fixed end, where the articulation

room is replaced by a coupler.

D.6 Maintenance Procedure
The system shall be such that the maintenance procedures described below can be

undertaken.

D.6.1 Periodical inspection

- Every 5 years or after an earthquake, a visual inspection of the articulation room

and the rubber protection skirt will have to be made to check the corrosion

protection.

- At the same time, the upper protection cap will be taken off to check if the 2mm

gap still exists and to adjust again this gap if necessary.

- The protection against corrosion of the upper bar will also be checked.

D.6.2 Maintenance

The system does not need any maintenance if it works in normal conditions.

Nevertheless, if there is an earthquake, a special inspection will be carried out. If it is

necessary to change the upper bar, the articulation device or the coupler, it will be

necessary to take off the upper bar first, and to change the damaged devices according

to the installation procedure.

E STRIP SEAL EXPANSION JOINTS

Expansion joint type described here-after is the “strip seal” type, but alternate designs

can be proposed for Engineer’s approval (e.g. elastomeric omega-shape cover joint, or

any other suitable joint type.)

E1 Components
Strip seal expansion joint shall comprise the following items:

(a) Edge beam

This shall be either extruded or hot rolled steel section or cold rolled cellular steel

section with suitable profile to mechanically lock the sealing element in place

throughout the normal movement cycle. Further the configuration shall be such that

the section has a minimum thickness of 10mm all along its cross section (flanges

and web). The minimum height of the edge beam section shall be 80mm.The

minimum cross sectional area of the edge beam shall be 1500mm2 .

(b) Anchorage

Edge beams shall be anchored to the deck by reinforcing bars or bolts or anchor

plates cast in concrete or a combination of anchor plate and reinforcing bars.

Anchor bars, studs or bolts shall engage the main structural reinforcement of the
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deck and in case of anchor plates or loops, this shall be achieved by passing

transverse bars through the loops or plates.

The minimum thickness of anchor plate shall be 12mm. Total cross sectional area

of bars on each side of the joint shall not be less than 1600sq. mm per meter

length of the joint and the center to center spacing shall not exceed 250mm. The

ultimate resistance of anchorages shall not be less than  600 kN/m in any direction.

E2 Material

(a) The steel for edge beams shall conform to any of the steel grade corresponding to

RST 37-2 or 37-3 (DIN), ASTM A36 or A588, CAN/CSA Standard G40.21 Grade

300W or equivalent.

(b) Anchorage steel shall conform to IS:2062 or equivalent.

(c) All steel sections shall be protected against corrosion by hot dip galvanizing or any

other approved anticorrosive coating with a minimum thickness of 100 micron.

(d) Chloroprene of strip seal element shall conform to Clause 915.1 of IRC:83 (Part-II).

The properties of chloroprene shall be as specified in Table-1 here in below.

TABLE-1 STRIP SEAL ELEMENT SPECIFICATION

Sealing element is made of chloroprene and must be extruded section. The
working movement range of the sealing element shall be 70mm.

Property Specified Value

Hardness*

DIN 53505

ASTM D 2240 (Modified)

Tensile Strength*

DIN 53504

ASTM D 412

Elongation at fracture*

DIN 53504

ASTM D 412

Tear Propagation Strength

Longitudinal

Transverse

Shock elasticity

Abrasion

Residual Compressive Strain

63+ /-5 Shore A

55 +/- 5 Shore A

.

Min 11 MPa

Min 13 .8Mpa

Min 350 per cent

Min 250 per cent

Min 10 N/mm

Min 10 N/mm

Min 25 per cent

Min 220 Cu.mm
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(22h/70 deg C/30 per cent Strain))

Aging in hot air

(14days/70 deg C)

Change in hardness

Change in tensile  strength

Change in elongation at fracture

Ageing in Ozone

(24 h/50 pphm/25 deg

C/20 per cent elongation)

Swelling behaviour in Oil (168h/25

deg. C)

ASTM Oil No. 1

Volume Change

Change in hardness

ASTM Oil No. 3

Volume Change

Change in hardness

Cold Hardening Point

Max 28 per cent

Max + 7 Shore A

Max –20 per cent

Max - 20 per cent

No cracks

Max + 5 per cent

Max –10 Shore A

Max + 25 per cent

Max –20 Shore A

Max –35 deg C

* Only one set of specification viz. ASTM or DIN shall be followed depending on

the source of supply.

E3 Fabrication (Pre-installation)

(a) The strip seal joint system and all its component parts including anchorages

shall be supplied by the manufacturer /system supplier.

(b) The width of the gap to cater for movement due to thermal effect, prestress,

shrinkage and creep, superstructure deformations (if any) and sub-structure

deformations (if any) shall be determined and intimated to the manufacturer.

Depending upon the temperature at which the joint is to be installed, the gap

dimension shall be preset.

(c) Each strip seal expansion joint system shall be fabricated as a single entity

unless stage construction or excessive length prohibits monolithic fabrication. It

shall fit the full width of the structure as indicated on the approved drawing.

The system shall be pre-set by the manufacturer prior to transportation.

Presetting shall be done in accordance with the joint opening indicated on the

drawing.
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(d) The finally assembled joint shall then be clamped and transported to the work

site.

E4 Handling and Storage

(a) For transportation and storage, auxiliary brackets shall be provided to hold the

joint assembly together.

(b) The manufacturer/supplier shall supply all the materials of strip seal joints

including sealants and all other accessories for the effective installation of the

jointing.

(c) Expansion joint material shall be handled with care. It shall be stored under

cover on suitable lumber padding.

E5 Supply/Installation:

Components of expansion joint such as edge beam and strip seal shall be imported

from the specified foreign manufacturer / collaborator to ensure quality and

performance. The joint shall be supplied and installed only by the MORTH approved

manufacturer. Contractor shall furnish a warranty of trouble free performance for at

least ten years and free rectification of defects / replacement, if any, during this period.

The joints shall be installed by the manufacturer/supplier (only MORTH Approved) or

their authorised representative who will ensure compliance to the manufacture’s

instructions for installation.

Taking the width of gap for movement of the joint into account, the dimensions of the

recess in the decking shall be established in accordance with the drawings or design

data of the manufacturer. The surfaces of the recess shall be thoroughly cleaned and

all dirt and debris removed. The exposed reinforcement shall be suitably adjusted to

permit unobstructed lowering of the joint into the recess.

The shuttering in the recess will be provided in such a way that dimensions in the joint

drawing are maintained. The formwork shall be rigid and firm.

Immediately prior to placing the joint, the presetting shall be inspected. Should the

actual temperature of the structure be different from the temperature provided for

presetting, correction of the presetting shall be done. After adjustment, the brackets

shall be tightened again.

The joint shall be lowered in a pre-determined position. Following placement of the joint

in the prepared recess, the joint shall be levelled and finally aligned and the anchorage

steel on one side of the joint welded to the exposed reinforcement bars of the structure.

Upon completion, the same procedure shall be followed for the other side of the joint.
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With the expansion joint finally held at both sides, the auxiliary brackets shall be

released, allowing the joint to take up the movement of the structure.

High quality concrete shall then be filled into the recess. The packing concrete must

feature low shrinkage and have the same strength as that of the superstructure, but in

any case not less than M40 grade. Good compaction and careful curing of concrete is

particularly important. After the concrete has cured, the movable installation brackets

and shuttering still in place shall be removed.

The  neoprene seal shall be field installed in continuous length spanning the entire

carriageway  width To ensure proper fit of seal and enhance the ease of installation dirt

,spatter or standing  water shall be removed from the steel cavity using a brush

,scrapper or compressed  air. The seal shall be installed without any damage to the

seal by suitable hand method or machine tools.

The deck surfacing shall be finished flush with the top of the steel sections. The

horizontal leg of the edge beam shall be cleaned beforehand. It is particularly important

to ensure thorough and careful compaction of the surfacing in order to prevent any

premature depression forming in it.

E6. Acceptance Criteria:

(i) All steel elements shall be finished with corrosion protection system.

(ii) For neoprene seal, the acceptance test shall conform to the requirements

stipulated in Table-1. The manufacturer/supplier shall produce a test certificate

conducted in a recognized laboratory, in India (having NABL certification) or

abroad.

(iii) The manufacturer shall produce test certificates indicating that anchorage

system had been tested in recognized laboratory having NABL certification to

determine optimum configuration of anchorage assembly under dynamic

loading.

(iv) Prior to acceptance, 25 percent of the completed and installed joints, subject to

a minimum of one joint, shall be subjected to water tightness test. Water shall

be continuously ponded along the entire length for a minimum period of 4

hours for a depth of 25mm above the highest point of deck. The width of

ponding shall be at least 50mm beyond the anchorage block of the joint on

either side. The depth of water shall not fall below 25mm anytime during the

test. A close inspection of the underside of the joint shall not reveal any

leakage.

(v) As strip seal type of joint is specialized in nature, generally of the proprietary
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type, the manufacturer shall be required to produce evidence of satisfactory

performance of this type of joint.

E7. Test and Standards of Acceptance
The materials shall be tested in accordance with these specifications and shall meet

the prescribed criteria. The manufacturer/supplier shall furnish the requisite certificates

from the recognized testing laboratory in India having NABL Certification or abroad.

E8. Mode Of Measurement

The measurement for expansion joints as a finished work shall be in running meters

nearest to a centimeter.

E9. Rates

The contract unit rate shall include the cost of all materials , labour , equipment, cost of

transportation (overseas as well as with in country), cost of testing including cost of test

samples and other incidental charges for fixing the joints complete in all respects as

per specifications

F WATERBARS / WATERSTOPS

Where waterbars/ waterstops are shown on the drawings, the joints shall incorporate

PVC waterbar/ waterstop such as "Fixostop" or approved equivalent (conforming to

IS:12200). The waterbars/ waterstops shall be complete with all the necessary

moulded or prefabricated intersection pieces assembled with bends and butt joints in

running lengths made by welding in an electrically heated jig. The fabrication drawing

made by the manufacturer shall be submitted by the Contractor for approval of the

Engineer

Jointing and fixing of waterbars/ waterstops shall be carried out strictly in accordance

with the manufacturer's instructions which should be enumerated in a detailed method

statement and submitted for approval / comments of the Engineer. The following types

of waterbars/ waterstops are proposd to be used in the Work.

(a) 'FIXOSTOP' Type 230 KD or equivalent – To be used at construction joint in base

slab

(b) 'FIXOSTOP' Type 230 KV or equivalent – To be used at expansion joint in base

slab

(c) 'FIXOSTOP' Type 240 RS or equivalent – To be used at construction joint in

between wall and base slab

(d) 'FIXOSTOP' Type 240 H or equivalent – To be used at expansion joint in base slab

Waterbars/ waterstops shall be of approved and appropriate type obtained from

approvedmanufacturers.
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The waterbars/ waterstops shall be installed so that they are securely held in their

correct position during    the placing and compacting of the concrete. Necessary

supporting devices to prevent sagging of the waterbars/ waterstops shall be provided.

Where reinforcement is present adjacent to waterbars/ waterstops, adequate clearance

shall be left between the reinforcement and waterbars/ waterstops to facilitate

compaction of the concrete.

Double headed nails maybe used in the edge of the waterbar/ waterstop outside the

line of the external grooves for fixing purposes, but no other holes shall be permitted

through the waterbar/ waterstop.

A representative of the manufacturer shall be present at site during the operations of

installing, jointing and embedment of waterbar/ waterstop. He shall monitor and certify

that the work is being carried out strictly as per specifications and recommended

practices.

Waterbars/  Water stops shall be measured and paid for separately as per BOQ.

F.1 MEASUREMENT

Waterbars/ Waterstops shall be measured in running meters along the line they are to

be laid. Laps and welding etc. shall not be measured separately. The length shall be

taken in metres correct to two decimal places.

All wastages, laps and variations are deemed inclusive in the item rate quoted by the

contractor and nothing extra is admissible on this account. Payment will be made only

for the measured quantity incorporated in the work.

F.2 RATE

The rate quoted shall include the cost of materials all transportation etc. and labour

involved in all the operations described above.

G. COMPRESSION SEAL EXPANSION JOINT

Expansion joint type described here-after is the “Compression seal” type, but alternate

designs can be proposed for  approval of the Engineer (e.g. elastomeric omega-shape

cover joint, or any other suitable joint type.)

G.1 Compression seal joint shall consist of steel armoured nosing at two edges of the joint

gap suitably anchored to the deck concrete and a preformed chloroprene elastomer or

closed cell foam joint sealer compressed and fixed into the joint gap with special

adhesive binder.

G.2. Material

G.2.1 Steel Nosing: The steel nosing shall be of angle section ISA 100 x 100 conforming to

weldable structural steel as per IS:2062. The thickness of legs shall not be less than
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12mm. The top face of the angle shall be provided with Bleeder holes of 12mm

diameter spaced at maximum 100mm centre so as to ensure that there are no voids in

the concrete beneath the angle.

G.2.2 Anchorage: The anchorage steel shall conform to IS:2062 or equivalent. The steel

nosing shall be anchored to the deck by reinforcing bars or anchor plates cast in

concrete or a combination of anchor plates and reinforcing bars, anchor plates and

anchor loops. This shall be achieved by passing transverse bars through the loops or

plates.

The minimum thickness of anchor plates shall be 12mm. Total cross sectional area of

bars on each side of the joint shall not be less than 1600sq mm per m length of the

joint and the centre to centre spacing shall not exceed 250mm. The ultimate resistance

of each anchorage shall not be less than 600 KN/m in any direction.

G. 2.3 Corrosion Protection: All steel section shall be protected against corrosion by hot dip

galvanising or any other approved anticorrosive coating with a minimum thickness of

100micron.

G.2.4 Joint Seal

G. 2.4.1. The sealing element shall be a preformed continuous chloroprene or closed cell foam

seal with high tear strength, insensitive to soil, gasoline and ozone. It shall have high

resistance to ageing and ensure water tightness. The seal should be vulcanised in a

single operation for the full length of the joint required for carriageway, kerbs and

footpaths, if any. The seal shall cater for a horizontal movement up to 40mm and

vertical movement of 3mm.

G. 2.4.2 The physical properties of chloroprene/closed cell foam sealing element shall conform

to the following:

(a) Chloroprene Seal

It shall be preformed extruded multi-web cellular section of chloroprene of such a

shape as to promote self removal of foreign material during normal service

operations. Chloroprene of joint seal shall conform to clause 915.1 of IRC:83 (Part-

II) and satisfy the properties stipulated in Table 1 herein above strip seal element

specifications of these specifications except in respect of  the working movement

range of the sealing element which shall be as specified in Cl G.2.4.1 above.

(b) Closed Cell Foam seal:

It shall be of preformed non-extruded non cellular section made  from low density

closed cell, cross linked ethylene vinyl acetate, polyethylene copolymer that is
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physically brown using nitrogen. The material shall possess properties as indicated

in the Table 2 below.

Table-2
Properties of Closed Cell Foam Seal

---------------------------------------------------------------------------------------------------------------------------------

Property Special Value

---------------------------------------------------------------------------------------------------------------------------------

(I) Density 41.7 – 51.3 kg/cum

(ii) Compression set on 25mm 50% compression samples (ASTM D 3575) for 22

hours at 230 C, 2 hour recovery; 13% set.

(iii) Working temperature -70 to +700C.

(iv) Water Temperature absorptions (total

Immersion for 3 months) (ASTM3575) 0.09766 kg/sqm

(vi) Tensile strength 0.8 Mpa

(vii) elongation at break (ASTM D 3575) 195 +/-20%

---------------------------------------------------------------------------------------------------------------------------------

G.2.5. Lubricant cum Adhesive: The type and application of material used in bonding the

preformed joint seal to the steel nosing and concrete shall be as recommended by the

manufacturer/supplier of the seal system.

G.3. Handling and Storage
(i) The expansion joint material shall be handled with care and stored under cover.

(ii) All joint materials and assemblies shall be protected from damage and

assemblies shall be supported to maintain true shape and alignment during

transportation and storage.

G.4 Installation

G.4.1. The expansion joint shall be installed by the manufacturer/supplier or their authorised

representative, who will ensure compliance of specified installation procedure and

instructions.

G.4.2. The dimension of the joint recess and the width of the gap shall conform to the

approved drawing.

G.4.3. Anchoring steel shall be welded to the main reinforcement in the deck maintaining the

level and alignment of the joint.

G.4.4. Concreting of pocket/recess shall be done with great care using proper mix conforming

to same grade as that of the deck concrete but no less than M30 grade in any case.

The water-cement ratio shall not be more than 0.40. If needed, suitable admixtures
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may be used to achieve the workability. The width of pocket shall not be less than

300mm on either side of the joint. Care shall also be taken to ensure efficient bonding

between already cast/existing deck concrete and the concrete in the joint recess.

G.4.5. At the time of installation, joint shall be clean and dry and free from spalls and

irregularities, which might impair a proper joint seal.

G.4.6. Concrete or metal surfaces shall be clean, free of rust, laitance, oils, dirt, dust or other

deleterious materials.

G. 4.7. The lubricant cum adhesive shall be applied to both faces of the joint and joint seal

prior to installation in accordance with the manufacturer's instructions.

G.4.8. The joint seal shall be compressed to the specified thickness for the rated joint opening

and ambient temperature at the time of installation, which shall be between +05 to +35

degree C.

G.4.9. The joint seal shall be installed without damage to the seal. Loose fitting or open joints

shall not be permitted.

G.5. Acceptance Criteria

G. 5.1. All steel elements shall be furnished with corrosion protection system.

G.5.2. For the joint seal the acceptance test shall conform to the requirements stipulated in

para G.2.4 above. The manufacturer/supplier of this type of joint shall produce a test

certificate to this effect conducted in a recognized laboratory in India having NABL

certification or abroad.

G. 5.3. Prior to acceptance 25% of the completed and installed joints, subject to a minimum of

one joint, shall be subjected to water tightness test. Water shall be continuously

ponded along the entire length for a minimum period of 4 hours for a depth of 25mm

above the highest point of deck. The width of ponding shall be at-least 50mm beyond

the anchorage block of the joint on either side. The depth of water shall not fall below

25mm any time during the test. A close inspection of the underside of the joint shall not

reveal any leakage.

G.6. Tests and Standards of Acceptance:

The materials shall be tested in accordance with these specifications and shall meet

the prescribed criteria. The manufacturer/supplier shall furnish the requisite certificates

from the recognised testing laboratory of India having NABL certification or abroad.

The work shall conform to these specifications and shall meet the prescribed standards

of acceptance.
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G.7. Mode of Measurement

The measurement for expansion joints as a finished work shall be in running meters

nearest to a centimeter.

G.8. Rates

The contract unit rate shall include the cost of all materials (including cast–in-situ

concrete) , labour , equipments ,cost of transportation (overseas as well as with in

country), cost of testing including cost of test samples and other incidental charges for

fixing the joints complete in all respects as per specifications. However the cost of

covering plate over shear keys will be measured in MT and paid separately.

9.2 WEARING COAT
9.2.1 Asphaltic Wearing Coat

Wearing   coat  shall  be provided  as  indicated   in the drawings.  It shall consist of

the following :

h. A coat of mastic asphalt 6mm thick  with prime coat over the top of deck

before the wearing coat is laid.  The prime coat of mastic asphalt shall be

30%  straight run  30/40 penetration  grade  bitumen  and  50%  light

solvent (benzol) to be laid over the deck slab.  The insulation layer  of 6 mm

thick mastic asphalt with 75% limestone dust filler and  25% of 30/40

penetration grade bitumen shall be laid at 375 degree  F with broom over the

prime coat.

ii. A  layer of asphaltic concrete  wearing  coat  of thickness varying from 25 mm

to 60 mm to be laid in single  layer .

9.2.2 CONCRETE WEARING COAT

9.2.2.1 Scope

The work shall consist of laying cement concrete layer of required thickness as

indicated in the drawings, It shall not be laid monolithic with the slab.

9.2.2.2 Materials

Materials shall conform to ISI and / or IRC specifications.

9.2.2.3 Construction Operation
i. The Weather and seasonal limitations shall be as per IRC Standards.

ii. The surface shall be thoroughly swept and  scraped clean  and made free of

dust and other loose/foreign matter.  It  shall confirm  to  the specified levels,

grade  and  cross fall (camber) as directed by Engineer.

iii. Construction  operations such as  preparation  of mix,  laying  of concrete, steel

reinforcement shall  conform  to respective specifications in the relevant

Chapters.
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iv. Curing  of  wearing coat  earlier than  what  is generally specified may be

resorted to with the specific approval of Engineer, so as to avoid  formation of

shrinkage cracks in hot weather.

v. All carriage way and footpath surfaces shall  have non-skid characteristics.

9.3 RAILINGS
9.3.1 General

Prefabricated railing as per approved drawings & details shall  be erected  at  site and

shall extend all along  the full  length  of  the  viaduct and  as shown in drawing. Fixing

arrangements  with  deck shall be incorporated as per approved design & drawings.

Railing on viaduct shall not be constructed until  the centering / supporting arrangement

form work / supporting arrangement for the span has been released  and  the span is

self supporting.  For concrete and steel, specifications of  the items of controlled

concrete and reinforcement  mentioned under relevant specifications shall be

applicable.

Railing  shall  be carefully erected true to  line  and grade.  Posts shall be vertical with a

tolerance not exceeding  6 mm  in 3 m.  The pockets / blockouts left for posts shall be

filled  up  with non-shrinkable mortar.

All edges and corners shall be straight and finished to true  line  and  level.  Forms

shall either be  of  single  width boards/  plates  or shall be lined with suitable  materials

duly approved  by Engineer.  Form joints in plain surface will not  be permitted.   All

mouldings, panel work and level strips shall  be constructed according to the details

shown in the drawings.

9.3.2 METAL RAILINGS
9.3.2.1 General

All   complete  steel/  aluminium   railing   elements, terminal  sections, posts, and other

fittings shall be of  shape, size  and designation of approved material and make as

given  in the  item of work or as directed by Engineer.  In case  of  steel railing all these

elements shall be galvanised or painted with an approved  paint.   If galvanised, all

elements  of  the  railings shall be free from abrasions, rough or sharp edges, and shall

not be  kinked, twisted or bent.  If straightening is  necessary,  it shall be done by

methods approved by Engineer.

Aluminium  sections  shall  be  of  approved   quality, and make and free from

scratches, stains and discoloration.

The  Contractor  shall take  every  precaution  against damage of the components

during fixing in position.

Damaged  galvanized  surfaces  shall  be  cleaned   and regalvanised.   Special care
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shall be taken to prevent  staining of all products, rust, mortar, etc. before  it is put into

use.

9.3.2.2 Fixing

The railing shall be carefully adjusted prior to fixing in place to ensure proper matching

at abutting  joints,  correct alignment and camber throughout their length.

Fixing shall be strictly as per fixing details shown in the drawings or as directed by

Engineer.

If sections are not galvanised, railing shall be given one shop coat of paint, and three

coats of paint after erection.

All necessary holes, chases, etc., required in  fixing shall be made by the contractor

and made good after installation, without any extra charge.

9.3.3 Cast-In-Situ Railings

9.3.3.1 The portion of the cement concrete railing or  parapet which  is to be cast in place shall

be constructed in  accordance with  the requirements for Cement Concrete described

in  the respective section of RCC. Forms shall either be of single width boards or shall

be lined with suitable material duly approved by Engineer. Form joints in plane

surfaces will not be permitted.

All  mouldings,  panel work and bevel strips  shall  be constructed according to details

shown on drawings.  All  corners in  the  finished work shall be true, sharp and clean -

cut  and shall be free from cracks, spalls or other defects.

9.3.4 Precast Railings
Precast  members  for railings shall be  of  reinforced cement  concrete to be

constructed in accordance with the requirements of cement concrete described in

respective sections of RCC and Pre-cast concrete.  The precast members shall be

removed from moulds as soon  as  practicable and shall be kept damp for a period  of

at least  14 days.  During this period they shall be protected  from sun  and wind.  Any

precast member that becomes chipped,  marred, or  cracked before or during the

process of erection  and  fixing shall be rejected.

9.3.5 Measurements for Payment

Railings shall be measured as per BOQ as finished work.

9.3.6 Rate
Contract  unit rate shall include cost of  all  labour, materials,  tools and plant required

for doing the work  complete in  all respects in accordance with above specifications

and  as shown in the drawings or as directed by Engineer.
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9.4 DRAINAGE SPOUTS AND DRAINAGE PIPE
9.4.1 General

This  work  shall  consist  of  supplying  and  fixing  in position drainage spouts and

drainage pipes for viaduct  decks and piers true  to  lines, levels and position in

accordance  with  details shown in the drawings and to the requirements of these

specifications and drainage plan for structure.  Where details are not given  in the

drawings,  contractor should prepare and submit his own  drawings for approval of

Engineer before commencement of work.

Underground / Surface drainage works are to be designed by Contractor and carried as

per CPWD specifications and paid for separately under DSR items.

All drainage pipe to be embedded in superstructure diaphragm and pier shall be UPVC

conforming to class 2 (working pressure 0.4Mpa ) of IS:4985.

Rain water Harvesting shall be resorted to as far as possible.  The design for the same

is to be provided by the contractor.

9.4.2 Fabrication

Drainage  assembly  shall be fabricated  to  dimensions shown  in drawings.  All

materials shall be corrosion  resistant; steel  components  shall be of mild steel

conforming  to  IS:226.  The  drainage assembly shall be seam welded for  water

tightness and then hotdip galvanised.

9.4.3 Placement

The galvanized assembly shall be given two  coats  of bituminous  paint before

placement.  The whole assembly shall  be placed  in  true position, line and level as

shown   in  drawing with  necessary cut-out in the shuttering for deck slab and  held in

position firmly.  Where reinforcement of the deck is  required to  be  cut,  equivalent

reinforcement shall  be  placed  at  the corners of the assembly.

9.4.4 Finishing

After setting of deck slab concrete, shrinkage cracks around  the assembly  shall  be

totally sealed with polysulphide  sealant  or bituminous  sealant as per IS:1834 and

excess sealant trimmed  to receive  the wearing coat.  After the wearing coat is

completed, similar sealant, finished to cover  the wearing coat surface all-around the

drainage assembly, shall be provided at least 50 mm.

9.4.5 Measurement for Payment

Measurement for drainage spouts shall be as per Bill of Quantities. Measurement of
drainage pipe shall be as per Bill of Quantities .
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9.4.6 Rate

Contract  unit  rate  for  each  drainage  spout  shall include  the  cost  of all labour,

materials,   tools  and  plant required for completing the work as per specifications.  It

shall also  include  the cost of providing flow drain  pipes  with  all fixtures  upto the

point of ground drains wherever shown  on  the drawings for the area.

9.5 List of Approved Makes/Likely suppliers.

All materials and products shall conform to the relevant Standard Specification of Indian
Railways, Metro railway, MORTH, IRC, IS codes and other relevant codes / standards etc. and
shall used only with the NMRCL’s approved make and design.

The list of approved Makes / likely Suppliers for products and materials is given below. Decision
of NMRCL’s Engineer is final and binding on the Contractor. Other equivalent manufacturers
can only be considered with prior approval of the Employer subject to testing of the material for
equivalent specification and properties. Use of any product in the work is purely based on its
merits, conformance to quality standards and demonstrated worthiness including durability etc
and not just by virtue of getting listed now or then as an approved item.

1. Cement Ultratech, ACC, Gujarat Ambuja,  J.K Cement, Lafarge,

– Refer Para B of Special Condition of Contact for INAM-Pro
(Platform for Infrastructure and Materials Providers)

2. Reinforcement Bars   Primary sources viz. TISCO, SAIL, JSW, RINL

3. Epoxy FOSROC, MBT, SIKA QUALCRETE, Araldite, CIBA GEIGY.

4. Expansion Joints Empanelled Suppliers as per Ministry of Road Transport & Highways

letter no. RW/NH-34059/1/96-S&R dated 20 Feb 2001& any

amendments to the same

5.Admixtures APPLE CHEMIE, FOSROC, MBT, Asian Lab, MC Baucheme, Sika,

BASF, Pidilite, Cico

6. Waterproofing System CICO, FOSROC, MBT, SIKA, SUPREME, SILTECH Chemicals,

Krypton Build mat Co., Pidilite

7. Pile Integrity Test Civil Aid, Pile Dynamic, AIMIL, Geo Dynamic, Struct Geotech

Research Laboratories Pvt. Ltd., EMC2 Pvt.Ltd.

8. Anchor Fastener HILTI, BOSCH, Tyrolite, DFL

9. Structural Steel TATA, SAIL, JSW, JSPL, RINL
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10.Pre-stressing Strand TATA SSL Ltd, Usha Martin, Sumitomo Wire Corporation.

11. Pot/ Elastomeric a) Prequalified Manufacturers as per Ministry of Road Transport

Bearings& Highways letter no. RW/NH-34057/1/95-S&R dated 2

Nov 2002

& any amendments to the same

b) RDSO, Lucknow Prequalified/ approved Manufacturers.

12. Horizontal Tie bars : BB Bars System, ETIC System, Macalloy System/ Shear Key System

&

Hold-down devices

13. HDPE Sheathing Rex Polyextrusion

14. Formwork Release FOSROC, MBT, MC Baucheme

Agent

15.         Prestressing System Freyssinet, BBR, VSL, Dynamic, Killick Nixon, Tensacciai

(Italy), Macalloy, Dwyidag, Usha martin

16. Reinforcement Usha Ismal, Dextra, BBR, Moment

Couplers

17. Form work suppliers Pranav, L&T, Maruthi Fab (Pune), Dywidag (Grips India), Giri

Engineering, Yelahanka, Banglore

18. Microsilica Elkem, Fosroc, BASF, 20 Microns India Ltd.,

19. Non Shrink Compound Fosroc, Roff, Sika

20. Testing labs Civil Aid, Karnataka Test house and Sriram Institute for Industrial
Research, NTH Kolkata, Suprintendance Testing Lab Kolkata, IRC
testing Lab Howrah, Omega Testing Lab Kolkata

21. Pile testing Civil Aid, Geo Dynamics, Struct Geotech Research Laboratories

Pvt.Ltd., Bangalore.

22. Curing Compound Fosroc, Sika, MBT.

23. Shear Connector Macalloy, Dextra or equivalent

24. RE Wall & attachments: Reinforced Earth India Pvt. Ltd., Freyssinet Menard India Pvt. Ltd.,
Maccapherry
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Approved Vendors For Finishing Items
S.No. Details of Materials/Products Manufacturer's Name

1 Epoxy Polyester Resin for fixing
anchor fasteners in soffits

'Lok Set' of Fosroc Chamicals STP,MBT

2 Plywood Duroply (Green marked BWR Grade of Sarda Plywood
Industries Ltd.), Century Plywood Green Plywood,
Kitply, India Ply,

3 Blockboard Duroboard (Green marked, BWR Grade) of Sarda Plywood
Industries Ltd. Century Plywood Green Plywood Kitply
Industries Ltd.

4 Veneers Sarda Plywood Industries Ltd.
Green Plywood Century
Plywood Kitply Industries Ltd.

5 Adhesive,Adhesives f o r Tiles and
Mosaics, Stone adhesive, Glass
mosaic adhesive

Pidilite, Araldite,Toyo Ferrous Crete(P) Ltd.

6 Flush Doors Samrat, Kanchan Prima Swastik, Kutty, Diamond, Raveela,
Alpro.1

7 Plastic Laminates Formica, Neoluxe, Bakelite, Hylam, Greenlam Merino

8 Gypsum Board For Gypboard
dropped ceiling

India Gypsum Limited

9 Calcium Silicate Board Promate,Hilux,Acon Pan, Aerolite

10 Aluminium Sections Indian Aluminium Co./Hindustan Aluminium/ Jindal,
Bharuka,

11 Float Glass/ Toughened Glass/
Insulating Glass/ Laminated Glass

Float Glass India Ltd./ Asahi Float/ Modiguard Reliable
Safety Glass Ltd./Glaverbel/Saint Gobain/Tata
Float,Sejal,Gurind.

12 Powder Coatings Berger/ Nerocoat/Jenson & Nicholson,Radiant,Anodisers
Pvt. Ltd.

13 Asphalt Emulsion Karnak Chemical Corporation/STP

14 Tile Joint Filler Bal Adhesives & Grouts/ "Roff Rainbow Tile mate" of Roff
Construction Chemicals Pvt. Ltd./ Winsil 20/Silicon
Sealant of GE Bayer Silicon/ "Zentrival FM" of MC-
Bauchemie (India) Pvt. Ltd. / Laticrete, Toyo Ferrous
Crete(P) Ltd.

15 Heavy Duty Chequered Tile NITCO/Modern Tiles, Hindustan Tiles, Super Tiles &
Marble Pvt. Ltd, Poddar
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16 Ceramic Tiles Kajaria/ Bell/ Johnson/Nitco/ Naveen/Somany, orient,H&R
Johnson Pvt. Ltd.,Regency Ceramics Ltd.,Euro

17 Heavy Duty Vitrified Tiles Kajaria world., Kajaria

18 Vitrified Tiles
"MarboGranit" of Bell Granito Ceramica Ltd.,Asian
Tiles,,Somany,H&R Johnson,Oracle Granito, Orient

19 Glass Mosiac Tiles Mridul Enterprises/ Krishna/ Italia/
Bisazza/Kenzai, Opio, EON

20 MS Tubes Tata/ Loyd Metal & Engineering Co./ NSL Limited. Bihar
Tube Ltd. ,Swastik Pipes Ltd,ISPAT,Hi Tech pipes

21 Modified Bituminous Membrane
Roof Waterproofing Multiplas Standard of Integrated Waterproofing Membrane

Lim ited/"SU PER TH ERMOLAY"/"POLYFLEX' of STP
Limited /"LOTUS-3" of the Structural Waterproofing Co.
Limited /HEAVY DUTY POYPLY" of Ana Roofings Private
Limited.CICO,FORSOC,SIKA,Kryton Buildmat,Cc.
MBT,Ashapura Volclay Ltd,Kemco Company

22 Epoxy Putty "Techoxy" by Choksey Chemicals Pvt. Ltd.,
Toyo Ferrous Crete(P) Ltd., H.C.Associates

23 Polysulphide Sealants Pidilite Industries Ltd. /STP

24 Silicone Sealants G.E. Bayer Silicone/ Dow Corining/ Waclear

25 Sealant Joints "Silpray" of G.E. Bayer Silicare/Watson Bowman Acme
Corporation

26 Emulsion Paints ICI Dulux Velvet/ Luxol silk, Modi Industries
Ltd.(paint Section) Acro Paints
Ltd,Asian,Berger, Nerolac,Jenson &
Nicholson,Luxture surface coatings pvt. Ltd.

27 Synthetic Enamel ICI Dulux Gloss/ Berger/ Asian/Nerolac/Jenson &Nicklson,
Modi Industries Ltd.(paint Section) Acro Paints Ltd., Grasim

28 Textured Paints Spectrum/ Unitile/ Heritage,
TEXFIN products(M/s. NIKO) Acro
Paints Ltd,Birla,ICI, Dulux Luxture
surface coatings pvt. Ltd.

29 Polyurethane Paint MRF/ NEROLAC,TEXFIN products(M/s. NIKO),
H .C.Associates, Modi Industries Ltd.(Paint Section),The
Chemicals of India.

30 Silicon Water Repellant Solution GE Bayer Silicon Pvt.Ltd./ Metroark Private Limited or
":Silicon Waterpeller" by STP Limited/ "Nisiwa-SH" of MC-
Bauchemnic (India) Pvt. Ltd./ "Techrepel" of Choksy
Chemicals Pvt. Ltd,The Chemicals of India.

31 Raised (Access) Floor with
assembly system Hewetson/United Access Floors United Insulation/ Acon

Pan / Unifloor Uniflair, M/s. Pallium marketing Pvt. Ltd.
Multifloors,
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32 Pressed Steel Door & Frames Agew/ San-Harvic/ Satjai/ Raymus,Sehgal & Sehgal
Industries.

33 Interlock Paving Tiles Unistone / CCC Builders Merchant Delhi Pvt. Ltd. / Nimco
Prefab, Hindustan Tiles Pavertech Constructions Pvt. Ltd.
Super Tiles & Marble Pvt. Ltd Terra Firma,Unistone

34 Fire Door Signum, Shakti Met, Godrej, Radiant, Pacific, Global Fire
Protective Agency,Sehgal & Sehgal Industries. GMP
technical solutions.

35 Aluminium Composite Panel Alucobond, Reynobond, Alpolic, Alcotex, Alucopanel,ALU-
BOND Enterprises Glazetech Industries(P) Ltd.
Alex,Alstone,Sunbond,Alcoa Architectural Products,Dura
Build, Euro Bond,AluDecor, Glazetech,Alupan.

36 Frameless Glass Partition Fixtures Dorma, Hafele, Doorset, Dline, Shanu
Glorious Products(India) Pvt. Ltd.
HARDWYN Industrial Trading Corporation

37 Epoxy Grouts Laticrete,Toyo Ferrous Crete(P) Ltd.,FORSOC,SIKA
QUALCRETE, Araldite Acro Paints Ltd.

38 Laminate Decolam, Greenlam, Formica, Sandek

39 Vinyl Tile Armstrong

40 Stone cladding clamps Hilti, Fischer, Canon, Axel

41 Ceramic /Glazed Mosaic Tiles Kenzai Ceramic, Raja Tiles, Shree Tiles,
Hindustan Tiles,Opio,Mridul,Eon,Italia.

42
Sanitary and bath fittings such as
normal pillar cock, bib cock etc. KINGSTON (Plastocraft Sanitary India Pvt. Ltd.)

43 Textured plaster LUXTURE SURFACE COATINGS PVT LTD, TEXFIN
prod ucts(N I KO)

44 Stoving Enamel paints, Synthetic
Furniture Enamel paints, Road
marking paint, Aluminium paints,
Red oxide Zinc chromate primers,
Cement primer, Epoxy paints,
Acrylic Disptemper, cement primer,
Glowlite putty, varnishes

Modi Industries Ltd.(paint Section)

45 Wall putty J.K.White Cement Works Modi Industries Ltd.(paint Section)
Toyo Ferrous Crete(P) Ltd.Acro Paints Ltd,Luxture surface
coatings pvt. Ltd.

46 Cement tiles, Decorative wall cladding
tiles, Heavy duty tiles, Kerb stone

Hindustan Tiles Super Tiles & Marble Pvt.
Ltd Terra Firma Concrete & Marbles Pvt.
Ltd. Century Tiles Ltd.

47 GRC Architectural decorative products
like Grass grid pavers,drain
covers,GRC pavers,GRC tiles,GRC
brackets, GRC decorative
columns,GRC planters,GRC noise
barriers.

Terra Firma Concrete & Marbles Pvt. Ltd. Unistone
cladding and paving
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48 High performance coatings, Exterior
heat insulation wall
paints,Intumescent fire retardant
paint, Hygiene coating for a clean
environment

Acro Paints Ltd.

49 Porcelain Tiles Century Tiles Ltd. , Kajaria world

50 Alluminium Doors and Windows Sehgal & Sehgal Industries.

51 YellowTectile Tiles Palican

60 welding Electrodes ADVANI,ESAB,MODIARC,Weld excel India.

62 S. S. Railings The Cavalier; DLINE India Pvt. Ltd.
DORMAT India Pvt. Ltd.

63 Ready Mix Concrete (RMC) ACC, Unitech, Grasim, L&T, Jindal.

64 Galvalume Sheeting Tata Bluescope, Lloyd

65 Polycarbonate Sheeting GE Plastic(Sabic), VMI Plastic Pvt Ltd

List of approved makes /suppliers given in Technical specifications are for general guidence to
the contractor. However, during execution of work if any suitable brand/make/ supplier of
requisite standard is available in the vicinity of execution, the contractor may procure the same
with the prior approval of competent authority of NMRCLL.

List of approved makes /likely suppliers are given in Technical specifications provided in the
tender document. Contact numbers, Address of the vendors/ sub vendors details etc. will have
to be collected by the Tenderers directly from the vendors/agencies/suppliers.
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SECTION - S.10

10 ADDITIONAL SPECIFICATIONS FOR PRECAST SEGMENTAL CONSTRUCTION
AND

CAST-IN-SITU SPANS:
(Reference : Indian Railway Board’s approval for Precast Segmental construction of box

girder vide Letter No. 2010/Proj./C/1/3 Dt. 21.06.2010 based on RDSO’s recommendation
with precautions to be taken while using segmental construction technique, as requested by
NMRCL’s Letter No. CII/DDE Consultant/Kol–Metro/2010/13 Dt. 08.06.2006). Following
precautions are to be exercised as recommended by RDSO. The shuttering has to be
suitably designed and fabricated so that match casting is ensured for all segments.  The
segments should be numbered suitably at each end to facilitate assembling while launching.
Shear keys should be provided on one end of the segment and recess to be provided on the
matching end to have a perfect bond.  Suitably designed end plates should be fabricated for
each segment to ensure proper alignment of the cable, as envisaged in the design.
Launching scheme should be decided right in the beginning so that necessary erection
stresses can be considered in the design to ensure safety of the girder during launching of
segments.  The segment of first girder should be assembled in the casting yard itself to verify
that the segments match properly and no problem is faced during assembling and
prestressing at site.  The drawings should clearly specify the locations for handling the
segments during stacking, transportation and launching.  The design should also be checked
for these handling stresses. While assembling the segment a gap of about 150 mm to 200
mm is initially left and epoxy coating is to be done on both matching faces.  Thereafter the
segment should be joined using a temporary prestressing force of 1.5 kg per square
centimetre to 2.0 kg per square centimetre.  The guidelines issued by IRC SP–65–2010 can
also be referred for other precautions to be kept at site. These precautions advised by
Railway Board are minimum ones, however, other provisions of the contract document will
also have to be thoroughly observed and practiced without exception.

10.1 TYPE OF CONSTRUCTION

The Box girder superstructure for most of the length shall be constructed by precast
segmental construction with epoxy bonded joints. The prestressing cables will be internal to
the concrete. The methodology of construction will be “span by span”. Only one end
prestressing of permanent cables is contemplated, the other end of the cable being pre-
blocked. Some spans may be proposed as cast-in-situ spans, but only special spans will
qualify for the cast in situ.

The standard spans c/c of piers generally shall be 28.0 m or as required as per site
conditions. The usual segments shall be 3 m in length except the pier segments which shall
be 1.95 m each. Standard spans shall be made by either adding or subtracting usual
segments of 3.0 m each. The Transition/approach spans in the stations zone shall be of
different lengths depending upon the spanning arrangement and the station location and shall
form part of the scope of work for stations.

Where this is not possible or advisable for some reason, the segments will be of length
between 1.5 m and 3.0 m. Hence the mould/casting bed shall be adaptable to cast non-
standard length of segment.

The governing weight of the segments will be of the order of 75 t.

Multiple Shear keys shall be provided at segmental joints at the webs as well as at top flange
and soffit slab of the box girder.

Box girder segments shall be match cast at the casting yard and later transported to location
and erected in position. Post-tensioned cables shall be threaded-in-situ and tensioned from
one end. Box girder shall cater to two tracks.
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10.2 MATERIAL SPECIFICATIONS

8 10.2.1 Cement

Ordinary Portland Cement of 53 grade conforming to IS: 8112 and IS: 12269 respectively
shall be used. For prestressed concrete conformance to IRS-T-40 specification only shall be
used.

9 10.2.2 Prestressing Steel

The prestressing steel accessories shall be subjected to an acceptance test prior to their
actual use on the works. (Guidance may be taken from BS: 4447). Only multi-strand jacks
shall be used for tensioning of cables. Direct and indirect force measurement device (like
Pressure Gauge) shall be attached in consultation with system manufacturer.

10 10.2.3 Concrete

The 28-day concrete strengths measured on 150 mm cubes to be adopted for various
structural elements have been indicated in the respective milestones , which are minimum
requirement.

The physical and chemical properties of the constituents of concrete and so also of the green
and hardened concrete shall meet the requirements of MORTH Specifications for Road and
Bridge works, where relevant or where the standard specifications referred to in the Technical
Specifications are silent.

11 10.2.4 Permanent Prestressing

The permanent prestressing cables shall generally be of the type 19K15 an 12K15, as suited
to 19 nos. and 12 nos. strands of 15.2 m nominal dia. Intermediate numbers of strands may
also be specified in the design, for which suitable anchorage heads shall be used. All aspects
of prestressing including the system adopted shall be subject to the approval of the Engineer.
The corrugated sheathing shall be of HDPE.

Maximum anchorage set-in shall be 6 mm. Maximum friction ratios shall be 0.0020 m-1 and
0.17 rad-1.

12 10.2.5 Joining of Segments with Epoxy

A minimum compressive stress of 3 kg/cm2 shall be provided uniformly over the cross-section
for the closure stress on the epoxies joint until the epoxy has set.

This temporary compressive stress can be applied by temporary prestressing bars.

The curing period for application of the compressive stress, method of mixing and application
of epoxy and all related aspects including surface preparation shall be as per approved
manufacturer’s specifications.

The Epoxy shall be spread with the help of a stubby brush to a thickness of about 1.50 mm
each on both the joining surfaces.

The purpose of the epoxy joint shall be to serve as lubricant during segment positioning, to
provide water proofing of the joints for durability in service conditions and to provide a seal to
avoid cross-over of grout during grouting of one cable into other ducts.

Prior to grouting, all cables shall be tested with water pressure of 0.3 Mpa for approximately 3
minutes, to investigate leakages and connectivity of ducts. Since the epoxies joint is of
paramount importance to ensure long-term durability of prestressing cables, this field test
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shall be taken as indication of the Contractor’s quality of work in general and effectiveness of
the epoxy joint executed by him. All other aspects of grouting of cables shall be governed by
MORTH Specifications.

The epoxy shall be special purpose proprietary material for the proposed usage with proven
past record. Selection shall be subject to the approval of the Engineer. It shall meet the
requirements of relevant provision of FIB (International Federation of Concrete, previously
“FIP - International Federation of Prestressed Concrete”) and as detailed in Annexure 10.1
herein. For selection of epoxy, all tests which govern the properties of epoxy for its
application and subsequently determine the durability of joint are required to be done in
laboratory temperature controlled condition. Some tests for evaluating properties of epoxy are
critical in the upper limit of specified application temperature range while other tests are
critical for evaluating the properties in the lower limit of specified application temperature
range. The tests shall be conducted in laboratories equipped to handle controlled
temperature conditions. All tests shall conform to FIB requirements.

After receiving every batch, all tests (except shear modules, instantaneous and deferred
modulus in compression and water absorption, heat resistance, shear strength and solubility
in water) are required to be done at the site laboratory at prevailing ambient temperature to
conform to the uniformity of standard of supplied product. In case the received bath is kept at
site for a period of more than three months all tests are required to be re-done.

With every erection, tests for pot life and open time are required to be done at site at
prevailing ambient temperature. Nothing extra shall be payable for providing epoxy testing,
applying and all related operations.

The uniform compressive stress during the curing period may be applied by approved
external temporary bar prestressing (such as Macalloy or Dywidag bar systems). This shall
be accomplished using short HTS bar connecting the adjoining segments. The bars shall be
either anchored on temporary steel frame, or anchored on concrete blisters, or passing
through dedicated holes within the trough. If concrete blisters are used, the blisters needed at
slab level shall be such that they will be embedded in the secondary pour of the rail plinths
(Track Works Contract). No passing through holes shall be used in soffit slab or web. Using
passing-through holes in soffit slab or web filled with free low, high strength non-shrink,
cement grout is not acceptable for aesthetics reasons.

In order to prevent intrusion of epoxy in sheathing, an O-ring (10-20 mm wide and 4 mm
thick) of polypropylene shall be provided on both mating surfaces.

10.3 SHOP DRAWINGS AND DESIGN CALCULATIONS FOR CONSTRUCTION
PROCEDURES

13 10.3.1 General

The Contractor shall submit according to an acceptable schedule, complete details and
information concerning the method, materials, equipment and procedures he proposed to
use. These shall be called “Method Statements”. Method Statements shall be submitted
sufficiently in advance of the start of superstructure field construction operations, so as to
allow the Engineer adequate review period, which shall not be less than 30 days. The
submittals shall invariably include step-by-step erection procedure.

The Contractor’s Method Statements shall also include all calculations, drawings and other
information as may be relevant duly illustrated by drawings/sketches/diagrams.

14 10.3.2 Design Calculations for Construction Procedures

Design calculations shall be submitted by the Contractor for deflection and/or camber dats for
each stage of construction as required to construct the structure to its final grade. The
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procedure used shall account for the effect of time dependent prestress losses and creep,
which will occur during the construction phase. The data for the entire viaduct, based on the
Contractor’s proposed erection sequence, method and schedule, shall be submitted to the
Engineer for review prior to commencing construction of the pier shaft.

The Contractor shall submit to the Engineer for approved a geometric control plan which shall
indicate in detail how the survey is to be performed and the Contractor’s actions proposed to
assure proper erection of the structure to the final grade shown on the design plans. The
geometric control plan shall provide for regular monitoring of the superstructure deflections.

The Contractor shall produce calculations to ensure safety of the structure during stacking,
handling, transport and erection. In case any additional reinforcement is required to be
provided in any part of the structure, to ensure safety during construction, the same shall be
provided by the contractor.

Design assumptions and calculations shall be submitted for temporary prestressing,
falsework, erection devices, formwork or other temporary construction which may be required
to complete the work for approval of the Engineer.

Assumptions and Calculations shall also be submitted for the approval of Engineer to
substantial the system and method of permanent and temporary prestressing proposed by
the Contractor.

In the sections that follow, specific recommendations for precast segmental construction for
superstructure are given apart from certain special aspects of construction.

15 10.3.3 Shop drawings for Precast Segmental Construction

The Contractor shall submit detailed shop drawings for the approval of Engineer shop
drawings shall be based on Execution Drawings issue by the Engineer Contractor and shall
include.

i) Fully and accurately dimensional views showing the geometry of segments including all
projections, recesses, notches, openings, block-outs, blister if any and where
acceptable, as well as other pertinent details.

ii) Details of any special reinforcing required for handling of segments or for any
purposes. Also all bar bending schedules shall be presented based on reinforcement
schedules given in Execution Drawings.

iii) Sheathing supports, grout tubes, vents and drains shall be shown including size, type
and locations.

iv) Details and locations of all other items to be embedded in the segments as inserts,
lifting devices and post-tensioning hardware shall be shown.

v) Prestressing system details shall include sizes and properties of tendons anchorages,
plates assemblies and stressing procedure, and details locations of additional
reinforcement necessary to resist anchor block stressing.

vi) Graphs, charts or tables showing the theoretical location of each segments erected or
placed shall be furnished to the Engineer for his use in checking the erection of the
superstructure. Detailed procedures for making geometric corrections shall be
described.

vii) Details of grouting equipment, grout mix design and method of mixing placing grout
shall be provided.

viii) Method of installing bearings and expansion joints shall be given including approved
manufacturers recommendations.
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16 10.3.4 Forms for Precast Segmental Construction

Forms for precast segmental construction shall be metal form work only shop drawings shall
be submitted for all formwork for the approval of Engineer. The segments during storing /
curing shall always be supported as shown in the Tender drawings or as approved by
Engineer only.

In addition to the requirements of the Standard Specifications, the forms used precasting the
concrete segments shall be capable of:

i) Match casting for precast segmental construction.
ii)Producing the segments within the tolerances permitted in Annexure 1 herein.
iii) Accommodating block-outs, openings and protrusions, Protruding re-bars be needed

at least for diaphragm segments and for second-pour plinths. Anchorages and
inserts for OHE poles, signaling equipment and cable routing supports shall also be
included where needed in precast segments.

iv) Adjusting to changes in segment geometry as shown in Execution Drawings
v) By the Engineer, or for correcting previous minor casting errors to prevent

accumulation.
vi) Adjusting the profile to take into account design camber values.
vii) Stripping without damage to the concrete.
viii) The form design shall provide a tight leak proof jointing to the previous segment. The

bulkhead must be capable of connecting the sheathing in a manner to hold their
position and prevent intrusion of grout.

Joints in external formwork shall be avoided as far as possible. Where sections of forms are
for some reason to be joined on the exterior face of the segment, an offset in excess of 0.5
mm for flat surfaces and 1 mm for corners and bends will not be permitted.

Forms shall not be removed until the concrete has attained adequate strength. Care should
be exercised in removing the forms to prevent spilling and chipping of the concrete.

All side, bottom, inside and header forms the precast segmental construction shall be
constructed of steel.

Forms shall be of steel having sufficient thickness, with an adequate external bracing and
stiffeners, and shall be sufficiently anchored to withstand the forces due to placement and
vibration of concrete. Internal bracing and holding devices in forms shall be limited to stay
bolts in webs, which can be removed from the concrete surface to permit patching following
form removal. Joints in the forms shall be designed and maintained for mortar tightness. The
grade and alignment of forms shall be checked each time they are set and shall be
maintained during the casting of concrete.

Metal forms shall be reasonably free from rust, grease or other foreign materials. All forms
shall be cleaned thoroughly prior to each casting operation. End headers shall be maintained
to provide a smooth casting surface.

All formed surfaces for casting members shall be constructed and maintained to provide
segment tolerances in accordance with Annexure 10.2 herein.

The faces of all forms, other than end headers, shall be properly cleaned and treated with
form oil or other bond breaking coating prior to placing concrete. Between adjacent match
cast segments and headers bond breaking materials shall be provided as indicated in clause
10.4.5.3 of these Additional Specifications. The oil or other materials used shall be of a
consistency and composition to facilitate form removal. Materials which stain or react with
concrete shall not be allowed. Care shall be exercised to facilitate formwork and segment
removals without damage to the concrete.
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10.4 CASTING, HANDLING, TRANSPORTATION AND ERECTION OF PRECAST SEGMENTS.

10.4.1 General

The Contractor shall submit detailed Method Statements for casting, handling, transportation
and erection of precast segments. The superstructure shall be erected by the method
indicated in the tender, or by alternate method submitted by the Contractor, subject to the
approval of the Engineer. The casting procedure, curing method, stressing system, cage of
reinforcement, lifting and handling details shall be successfully demonstrated on sample
segment prior to casting any permanent segments.

All handling and erection plant and equipment shall be load tested by the authorized third
party prior to their use at site or when specifically asked for by the Engineer. Any additional
material required to cater to any temporary condition including temporary prestressing shall
be borne by contractor and nothing extra will be paid on this account.

10.4.2 Casting of segments

Casting bed and forms shall be structurally adequate to support the segments without
settlement or distortion. The casting bed shall be designed for the hardware needed to adjust
and maintain grade and alignment. Special consideration shall be given to those parts of the
forms that have to change in dimensions. To facilitate alignment or adjustment, special
equipment such as wedges, screws or hydraulic jacks shall be  provided. Fittings shall not
interfere with stripping of forms. Grading of the forms and the deck of each segment shall
take into consideration the relative position of the member in the structure. External vibrators
shall supplement the internal vibration if necessary and be attached at locations that will
ensure maximum consolidation.

Details for casting bed and hardware for adjustment shall be submitted by the Contractor for
the Engineer's approval. Casting of segments shall be done in a single pour.

After the first segment of each unit is cast, all succeeding segments shall be cast against
previously cast segments to ensure complete bearing and proper alignment on all mating
surfaces.

The anchorage system shall permit tendons to be inserted in the member after erection of
segments and tensioned from one end only.

Care shall be taken to ensure that deformations of match cast segments due to thermal
gradients caused by the heat of hydration of the new cast concrete are negligible. These
deformations shall be prevented by properly protecting both the match cast and new cast
segments with curing blankets and plastic sheeting. Both the previous segment and the new
segment will be maintained at the same temperature.

Reinforcing steel shall be fabricated in cages and placed according to the Execution Drawing
issued by the Engineer. Any conflict or interference with the proper location of sheathing
and/or reinforcement or block-outs shall be promptly resolved and corrections made as
directed by the Engineer.

All segments shall be marked on the inside with a unique identification at the time of form
removal. This identification shall be used to identify each segment on shop plans, post-
tensioning details and calculations and any other document pertaining to the fabrication and
erection of precast concrete segments.

Positive means of holding the sheathing in its correct position shall be provided in all cases
and shall be indicated on the shop drawings submitted for approval. The sheathing shall be
stiffened from the inside by rubber or plastic hoses or by inflatable rubber tubes.
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10.4.2.1 Casting Methods

Match cast segments may be cast by the “long line” or “short line” method. The Contractor
has to select the option carefully and provide appropriate type of formwork as well as casting
and handling operations. The “short line” method requires much greater precision in the work
as compared to the “long line” method.

10.4.2.2 The “Long Line” Method

Tender drawings may be referred to.

The principle of the long line method is the casting of the segments, in their correct relative
position, on a long line casting bed which exactly reproduces the profile of the structure. A
long line is easy to set up, whilst the geometry of the segments is easily controlled. The
segments shall be cast by long line method for spans curved in plan.

After stripping the forms it is not necessary to take away the segments immediately.

Substantial space may be required for the long line method of casting. The theoretical length
for casting along is normally slightly more than the length of the longest span of the structure.
It must be constructed on a firm foundation which will not settle or deflect under the weight of
the segments. In case the structure is curved, the long line must be designed to
accommodate horizontal and vertical curvature as well as twists, if nay. As the forms are
mobile the equipment for casting, curing, etc. would be able to move from place to place.

10.4.2.3 The Short Line Method
The short line method is mentioned here as possible alternate.

The segments are cast at the same place in stationery forms and against a neighbouring
element. After casting, the neighbouring element is taken away and the last element is shifted
to the place of the neighbouring element, clearing the space to cast the next element.

The space needed for the short line method, approximately three times the length of a
segment for one short line entire process is centralised. Horizontal and vertical cures and
twisting of the structure are obtained by adjusting the position of the neighbouring segment
and the specified formwork.

To obtain the desired structural configuration, the neighbouring segments must……
accurately positioned. Care must be taken that the formwork be sufficiently flexible allow for
adaptation at the joint with the accurately positioned matching segment.

If short line method is adopted the deck segments should follow profile as given below:-

Suggested Deck Alignment on Vertical Curves

a) On Vertical Summit Curves

On vertical summit curves, deck will follow the path of straight line joining two points on
adjacent piers. These two points shall have the minimum offset from rail level to deck
level as specified by Engineer at all points along length of girder.

b) On Vertical Valley Curves

On vertical valley curves, deck will follow the path of straight line joining two points on
adjacent piers. The minimum offset from rail level to deck Level as specified by Engineer
shall be ensured at all points along the length of girder.

c) Suggested Deck Alignment on Circular / Transition Horizontal Curves

On circular/transition horizontal curves, each segment of the deck will follow the profile of
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short chord line. The bottom and side form the segment to be cast are positioned to span
between the still fixed end bulkhead and the previously match cast segment. The
previously match cast segment shall be oriented w.r.to segment to be cast and it should
be ensured that fixed bulkhead always remain perpendicular to end face of formwork.

Due to orientation of match cast segment, the length of segment towards inner side of
curve  will be less and  towards outer side of curve will be more than segment length
along centerline.  The formwork to be used should have flexibility to adjust the segment
length on both sides by adjusting the position of the match cast segment without any
additional pieces and it shall be ensured  that offset of  match cast segment and segment
to be cast is limited to value so calculated.

Separation of Match-Cast Segments

The Contractor shall provide equipment to be used for uniform separation of match cast
segments without damage. The method as well as details of the equipment to be used for
separating match cast segments shall be included in the shop drawings and duly approved
by Engineer. A bond breaking material shall be used in the form of wax only on the webs and
soffit slab of the previously cast segment and a newly cast segment, as well as the end
headers when required. The material shall not be injurious to the concrete and shall permit
removal of a segment without adhesion of the concrete.

Any breakage in segment end face during separation / handling shall not be repaired, unless
specifically accepted by the Engineer, in which case repairing at end face of segment shall de
done with epoxy at the time of epoxy application. Segments with excessive breakage shall be
rejected. Decision of the Engineer shall be final and binding in this regard.

10.4.3 Handling / Erection of Segments

The Contractor shall be responsible for the proper handling, lifting, storing, transporting and
erection of all segments so that they may be placed in the structure without damage. Only
HTS bar such as Macalloy or Dywidag shall be used for lifting / handling of segment at any
stage of construction, with due care for fatigue considerations (multiple re-use).

Segments shall be maintained in an upright position at all times and shall be stored, lifted
and/or moved in a manner to prevent torsion and differential deformation and other undue
stresses. Members shall be lifted, hoisted or stored with lifting devices approved on the shop
drawings.

The Contractor shall furnish calculations to establish that the stresses induced during any
stage of construction shall not exceed 50% of the cube strength achieved at that stage, nor
40% of the specified 28 days cube strength. In addition, the following limitations shall be
observed:

a) The segment shall not be lifted from the casting bed till the concrete reaches a minimum
25MPa Cube strength.

b) The age of the concrete shall not be less than 14 days at the time of its erection provided
it has achieved its specified 28 day strength.

Segment shall be stacked with three point support in curing tank / stacking yard as shown in
tender drawing, or as approved by the Engineer. Curing shall be done using sprinkler system
(assisted by steam curing in the initial stages if adopted) and it has to be ensured that all
portions of segment are water cured during water curing period.

10.4.4 Cleaning, Transportation and Erection of Segments

Before transportation of segment, mating surface shall be cleaned by water rinsing of sand
blasting as approved by the Engineer.
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When sand blasting is employed, surface shall be abraded to an extent that:

Bond breaker such as was applied during match casting is removed.

 Bond breaker such as wax applied during match casting is removed.
 Laitance is removed so that small aggregates are just exposed.
 Cleaned surface is neither polished nor excessively rough

Top Beam method of erection has been suggested in the tender drawings and is referred to
in these special specifications. The launching girder (or more accurately the “assembly truss”)
is capable of supporting all the loads with in permissible limits as stipulated in codes and
transferring it to the temporary cross girder, which transfer the loads directly on pile cap using
trestles. The launching girder envisaged is slightly greater than 2 spans. It must also be able
to negotiate curves and accommodate for the camber if any of the structure. As far as
practical, the movement of segments shall be done at the deck level of the already
constructed portion of the continuous length so that the disturbance to traffic at the ground
level is minimised. Mobile crane of adequate capacity and boom length shall be mobilised by
the Contractor for transferring the segment from ground level to deck level for the purpose.
The movement of the segment, over the already constructed portion of the continuous length,
may be effected by trolleys.

A suitable number of separate sets of launching girders are essential in order to proceed at
the contemplated pace for completion of project in time. However, the Contractor shall furnish
the construction scheme and numbers of launching girders, he proposed to deploy in order to
ensure completion of project within scheduled time.

It is emphasized that for precast segmental construction only one-end prestressing shall be
used. The superstructure shall be constructed “span by span” sequentially.

It is emphasised that the launching truss supports must be at same location as that of
temporary bearings.

10.5 MISCELLANEOUS

The entire construction work shall be planned and geared towards minimising disruptions to
road traffic. Also, the occupation of roads during all construction activities shall be reduced to
bare minimum and subject to the approval of the Engineer. Reinforcement shall be fabricated
in cages in casting yard for piles, pile caps and piers before bringing it into position, for
expediting the activities.

Each element of sub-structure below bearing pedestals viz piles, pile caps, piers and pier
caps shall be cast in single pour.

10.6 LOAD TESTING OF LAUNCHING GIRDER

Contractor shall conduct full scale load traveler test of all launching girder prior to using it for
execution purpose. Such tests are required to be done for all the launching girders deployed
for the project, even if similar design of launching is adopted.

Nothing extra will be payable for conducting such tests and the cost towards the same shall
be deemed to be included in quoted rate of the respective item.
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SECTION - S.10

c) STEEL BRIDGE GIRDER ERECTION

11.1 STRUCTURAL STEEL ERECTION WORK - GENERAL

11.1.1 Scope of Specification

This specification covers the scope of work for structural steel erection works, submittals by
the Contractor, applicable codes of practice and the specifications for the materials to be
used, including steel, bolts and nuts, washers etc. and the storage thereof.

11.1.2 Scope of Work

The scope of work for the contractor in respect of structural steel erection work shall cover,
but shall not be limited to the following:
A. Preparation of complete erection sequence drawing based on the suggested erection

scheme(s) as proposed by contractor, required for all the permanent and temporary
structures including launching nose / truss.

B. Submission by the contractor, for examination by the Engineer, detailed particulars of
the proposed method of erection of the superstructure steelwork, together with
complete calculations relating to strength and deflection. If the erection scheme
necessitates the strengthening of the permanent steel work, the contractor shall
submit, for approval of the Engineer, the methods he proposes for making good the
permanent steelwork after removing the temporary work. The contractor shall also
submit the design and fabrication drawings incl. detailed calculations of launching nose
/ truss, counter weight, all temporary supports, staging, bracings etc. required for safe
erection, for approval of the Engineer.

C. Providing all construction and transport equipment, tools, tackle and consumables,
materials, labour and supervision required for the erection of the structural steelwork.

D. Receiving, unloading, checking and moving to storage yard / storage, guarding and
upkeep of fabricated steelwork and other consumable materials and fasteners at site.

E. Compiling and furnishing detailed bill of materials of fabricated parts received from the
fabricator.

F. Loading, Transportation and unloading of all fabricated structural steel materials from
storage yard to erection site, handling, assembling, bolting, welding and satisfactory
installation of all fabricated structural steel materials in proper location, according to
approved erection drawings and / or as directed by the Engineer.

G. Setting out, aligning, keeping in plumb, bolting, welding and securely fixing the
fabricated steel structures in accordance with the erection scheme, or as directed by
the Engineer.

H. Requisite, site planning to all fabricated steelwork, as per requirements of related
specification of the painting.

I. Carrying out all major modifications of the fabricated steel structures, as directed by the
Engineer, including  but not limited to the following:

i) Removal of bends, kinks, twists etc. for parts damaged during transport and
handling.

ii) Cutting, chipping, filing, grinding etc. as required or preparation and finishing of site
connections.

iii) Drilling of holes which are either not drilled at all or are wrongly drilled.

11.1.3 Submittals
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A. On commencement of the Project, the Contractor shall submit the following:
i) Prior to the technical submittals, the contractor shall submit the proposed overall

schedule for documentation such as calculations, erection drawings, shop / working
drawings for all temporary structures etc. It is highlighted that structural steel
member dimensions indicated in tender drawings are tentative only, and may be
modified during final design stage.

ii) A detailed list of all constructional Plant & Equipment, such as cranes, derricks,
winches, welding sets, erection tools etc. their make, model, present condition and
location, available to the contractor and the ones he will employ on the job to
maintain the progress of work in accordance with the contract.

iii) The total number of experienced personnel of each category, like fillers, welders,
riggers etc., which he intends to deploy on the work.

B. The contractor shall submit a detailed erection programme for completion of the work in
time and in accordance with contract. This will show, in a Proforma approved by the
Engineer, the target programme, with details of erection proposed to be carried out in
each week, details of major equipment required and an assessment of required strength
of various categories of workers.

C. The contractor shall submit complete design calculations for any alternatives sections
(for permanent structure) proposed by him, for approval of the Engineer. Use of any
alternative section shall be subjected to approval of the Engineer. However, no
escalation in unit rates of work shall be allowed for such cases.

11.1.4 Furnishing of information

A. Design drawings shall be furnished to the contractor and all such drawings shall form
part of these Specifications.

B. The Engineer reserves the right to ask for the changes in the design drawings even after
giving No Objection certificate (NOC) for preparation of shop drawings to reflect
addition, omission & modifications in data / details and requirements.

C. Design drawings, issued by the the designer and duly consented by the Engineer, shall
show as appropriate the salient dimensions, design toads, sizes of members, location of
openings at various levels and other necessary information required for the preparation
of fabrication drawings, designs and erection details.

D. The typical details of connection, cuts, notches, bend etc where shown in the design
drawings are only for general guidance of the contractor. The contractor shall design
and develop all such details based on the design forces and functional requirements.

E. In case of variations between design drawings and specifications, the decision of the
Engineer shall be final. Should the contractor, find any discrepancy in the information
furnished by the Engineer, same shall be immediately brought to the notice of Engineer
for resolution. The contractor shall obtain clarifications on discrepancies from Engineer
before proceeding with the work.

F. No detailed erection or shop drawings for temporary structures will be accepted for
examination by the Engineer unless the same, have first been completely checked by
the contractor’s qualified structural engineer (independent agency to be appointed by
contractor) and are accompanied by an erection plan showing the location of all pieces
detailed. The contractor shall check and ensure that detailing of connections is carefully
planned to obtain ease in erection of structures, including field-welded connections and /
or bolting.
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G. No fabrication work shall be started by the contractor without prior approval of Engineer
on the relevant drawings. Approval by the Engineer of any of the drawings shall not
relieve the contractor of his responsibility to provide correct design of connections,
workmanships, fit of parts, details, materials and errors or omissions of all work shown
thereon. The approval of Engineer shall constitute approval of the size of members,
dimensions and general arrangement, but shall not constitute approval of the
connections between members and other details.

H. Drawings, for approval, shall be submitted by the contractor in an orderly manner
commensurate with erection sequence and approved construction programme.

I. The contractor shall furnish ten prints of all approved final drawings including soft cop in
CD ROM for interface / field use and record purpose.

J. The drawings prepared by the Contractor, and all subsequent revisions thereof shall be
at the cost of the Contractor, and no separate payments shall be made for the same.
Revisions shall incorporate all modifications, field changes, substitutions etc. effected.

K. All the drawings shall be prepared in metric units. The drawings should preferably be of
A-1 standard size, and the details shown therein shall be clear and legible. These
drawings shall include but shall not be limited to the following:

i) Assembly drawings, giving exact sizes of the sections to be used and
identification marks of the various sections.

ii) Shop details of temporary structures together with detailed calculations.

iii) Detailed shop drawings for proper co-ordination with the concrete components
to which the steel members shall be connected, as required.

iv) Any other drawings or calculations that may be required for proper completion
of the works and clarification of the works of substituted parts thereof.

v) All ‘as-built’ drawings.

11.1.5 Applicable Codes of Practice

The following specifications, standards and codes are included as part of this Specification.
All Standards, specifications, codes of practice current on the date of signing of agreement
and referred to herein shall be applicable.

1. IS:800 (1984) Code of Practice for General Construction in Steel.

2. IS:808 (1989) Dimensions for Hot Rolled Steel Beam, Column, Channel and Angle
sections.

3. IS:800 (1984) Covered Electrodes for Manual Metal Arc Welding of Carbon &
Carbon - Manganese Steel.

4. IS:816 (1969) Code of Practice for Use of Metal Arc welding for General
Construction in Mild Steel.

5. IS:817 (1969) Code of Practice for Training and Testing of Metal Arc Welders.

6. IS:919 (1993) ISO System of Limits & Fits (Part 1 & Part 2)

7. IS:1148 (1982) Hot Rolled Rivet Bars (upto 40 mm) for Structural Purposes.

8. IS:1182 (1983) Recommended Practice for Radio Graphic Examination of Fusion
Welded Butt joints in steel plates.
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9. IS: 1363 (1992) Hexagon Head Bolts, Screws and Nuts of Product grade C.
(Part 1 to Part 3)

10. IS:1364 (1992) Hexagon Head Bolts, Screws and Nuts of Product grade A & B.
(Part 1 to Part 5)

11. IS: 1367 (1991) Technical Supply Conditions for Threaded Steel Fasteners.

12. IS: 1852 (1985) Rolling & Cutting Tolerances for Hot-Rolled Steel Product

13. IS: 1977 (1975) Structural Steel (Ordinary Quality)

14. IS: 2016 (1967) Plain Washers

15. IS: 2062 (1992) Steel for General Structural Purposes.

16. IS: 2595 (1978) Code of Practice for Radio Graphic Testing.

17. IS: 3600 (1985) Methods of Testing Fusion Welding joints
(Part 1 to Part 9)

18. IS: 3613 (1974) Acceptance Tests for Wire Flux Combinations for Submerged Arc
Welding

19. IS: 3658 (1981) Code of practice for Liquid Penetrant Flow, Detection.

20. IS: 3757 (1985) High Strength Structural Bolts

21. IS: 4000 (1992) High Strength Bolts in Steel Structures Code of Practice.

22. IS: 4353 (1967) Recommendations for Submerged Arc Welding of Mild Steel and
Low Alloy Steel.

23. IS: 4943 (1968) Assessment of Butt and Fillet Fusion Welds in Steel Sheet, Plate
and Pipe.

24. IS: 5334 (1981) Code of Practice for Magnetic Particle Flow Detection of Welds.

25. IS: 5369 (1975) General requirements for Plain Washers and Lock Washers.

26. IS: 5372 (1975) Taper Washers for Channels.

27. IS: 5374 (1975) Taper Washers for I Beams

28. IS: 6623 (1985) Specifications for High Strength Structural nuts.

29. IS: 6649 (1985) Specifications for hardening and tempering washers for high
strength structural nuts.

30. IS: 6755 (1980) Double Coil Helical Spring Washers

31. IS: 7215 (1974) Tolerances for Fabrication of Steel Structure.

32. IS: 7318 (1974)
(Part I)

Approval Test for Welders when welding procedure approval is rot
required - fusion welding of steel.

33. IS: 8500 (1974) Structural steel - Micro alloyed (Medium and high Strength Qualities)

34. IS: 8910 (1978) General requirements of Supply of Weldable Structural Steel.
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35. IS: 9595 (1980) Recommendations for Metal Arc Welding of Carbon & Carbon -
Magnese Steels.

11.1.6 Storage of Materials

11.1.6.1 General

All materials shall be so stored as to prevent deterioration, and to ensure the preservation of
their quality and fitness for the work. If required by the Engineer, the materials shall be stored
under cover the suitably painted for the projection against weather. Any material, which has
deteriorated or has been damaged shall be removed form site and replaced by new
members, as directed by the Engineer at no extra cost and time.

A. Steel to be used in fabrication shall be stored in separate stacks clear of the ground,
section wise and lengthwise.

B. The storage area shall be kept clean and properly drained. Structural steel shall be so
stored and handled to such a manner that members are not subjected to excessive
stresses and damage. Girders and beams shall be placed in upright position. Long
members shall be supported on closely spaced skids to avoid unacceptable deflection.

11.1.6.2 Storage Yard

A. The Contractor shall be required to establish to suitable yard, at an approved location at
site for storing the fabricated steel structures and other materials which will be delivered
to site. The yard shall have proper facilities such as drainage and Lighting including
access for cranes, trailers and other heavy equipments.

B. The Contractor shall have been deemed to have visited the site, prior to submission of
his tender, to acquaint himself with the availability of land and the development
necessary by way of filling, drainage, access roads, fences, sheds etc., all of which shall
be carried out by the Contractor at his own cost and as directed by the Engineer.

11.1.6.3 Covered Store

All field connection materials, paints etc. shall be stored on racks and platforms, off the
ground in a properly covered building by the Contractor.

11.2 FIELD BOLTS

1. Requirements stipulated under bolting shall apply for field bolts. Field bolts, nuts and
washers shall be supplied by the authorized fabricators of the structural member in
excess of the nominal numbers required. Only HSFG bolts of class 8.8 shall be used.

2. At the time of assembly the surfaces in contact shall be free of paint or any other
applied finish, oil, dirt, loose rust, loose scale, burrs and other defects which would
prevent solid seating of the parts or would interface with the development of friction
between them.

3. In any other surface condition, including a machined surface, is specified, it shall be the
responsibility of the Contractor to work within the slip factor specified for the particular
case.

4. Each bolt and nut shall be assembled with washers of appropriate shape, quality and
number in cases where plane parallel surfaces are involved. Such washers shall be
placed under the bolt head or the nut, whichever is to be rotated during the tightening
operation. The rotated nut or bolt head shall be tightened against a surface normal to
the bolt axis, and the appropriate tapered washer shall be, used when the surfaces are
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not parallel. The angle between the bolts axis and the surface under the non-rotating
component (i.e., the bolt head or the nut) shall be 90 + 3 degree. For angles outside
these limits, a tapered washer shall be placed under the non-rotating component.
Tapered washers shall be correctly positioned.

5. No gasket or other flexible material shall be placed between the holes. The holes in
parts to be joined shall be sufficiently well aligned to permit bolts to be freely placed in
position. Driving of bolts is not permitted. The nuts shall be placed so that the
identification marks are clearly visible after tightening. Nuts and bolts shall always be
tightened in a staggered pattern and where there are more than four bolts in any one
joint, they shall be tightened from the centre of the joint outwards.

6. If, after final tightening, a nut or bolt gets slackened off for any reason, the bolt, nut and
washer or washers shall be discarded and not used again.

11.3 STRUCTURAL STEEL WORK PAINTING WORKS

11.3.1 General

11.3.1.1 Scope of specification

This Specification covers the scope of painting, methods for the surface preparation,
application of paints and precautions to be taken for the painting of structural steel work. It
covers the supply and delivery of all necessary materials, labour, scaffolding, tools,
equipment and everything that is necessary for the job completion on schedule.

11.3.1.2 Applicable Codes

The following Specifications, Standards and Codes are included as part of this Specification.
All standards and Codes of practice referred to herein shall be the current editions during the
currency of project including all applicable official amendments and revisions.

In case of discrepancy between this Specification and those referred to herein, this
specification shall govern. In case of discrepancy between Contract drawings and this
specification, the Contract drawings shall govern.

a) IS: 102 (1962) : Ready Mixed Paint, Brushing, Red lead, Non Setting, Priming
b) IS: 159 (1981) : Ready Mixed Paint, Brushing, Acid Resisting for Protection

against Acid Fumes, Colour as required.
c) IS: 341 (1973) : Brushes, Paints and Varnishes, Flat
d) IS: 384 (1979) : Brush, paint and varnish i) Oval Ferrule Bound ii) Round Ferrule

bound
e) IS: 487 (1985) : Temporary Corrosion Preventive Grease, Soft film, Cold

Application
f) IS: 958 (1975) : Temporary Corrosion Preventive, Fluid, Hard film, solvent

deposited.
g) IS: 1153 (1975) : Temporary Corrosion Preventive, fluid, hard film, solvent

deposited
h) IS: 1477 (1971) : Code of practice for painting of Ferrous metals in building

Part I – Pretreatment
Part II – Painting

i) IS: 1674 (1960) : Temporary corrosion preventive fluid, soft film, solvent deposited.
j) IS: 2074 (1992) : Ready mixed paints, red oxide - Zinc Chrome, Priming

11.3.2 Products and Materials

11.3.2.1 Paint
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1. All paint delivered to the site shall be ready mixed, in original sealed containers, as
packed by the paint manufacturers, and no thinners shall be permitted.

2. Paint shall be stirred frequently to keep the pigment in suspension.

11.3.2.2 Storage of Paints

1. All paints shall be stored strictly in accordance with the requirements laid down by the
paint manufacturers. The storage area shall be well ventilated and protected from
sparks, flame, direct exposure to sun or excessive heat, preferably located in an
isolated room or in a separate building.

2. All paint containers shall be clearly labeled to show, paint identification, date of
manufacture, batch number, order number and special instructions in legible form. The
containers shall be opened only at the time of use. Paints which have liveried, gelled or
otherwise deteriorated during storage, shall not be used. Paints for which the shelf life
specified by the supplier has expired shall not be used.

11.3.3 Execution

11.3.3.1 Painting system

1. Painting work shall be carried out as detailed in Table 11.1 follows:

TABLE 11.1
PAINTING SPECIFICATIONS

DESCRIPTION GENERAL SURFACE
FABRICATION SHOP EXTERNAL SURFACES INTERNAL SURFACES

Surface Treatment Abrasive blast cleaning to minimum
SA-2.5 SIS-055900 near - white
blast cleaning

Abrasive blast cleaning to minimum
SA-2.5 SIS-055900 near - white
blast cleaning

1st Under - Coat Inorganic zinc silicate primer (self
curing solvent type) DFT – 75 m
shall be Berger Zinc Anode 11 or
approved equivalent. The primer
should be applied by spray only.

Epoxy Zinc phosphate primer
polyamide cured DFT-35m

2nd Under-Coat Epoxy zinc phosphate primer
polyamide cured DFT - 35m shall
be Berge Epilux 610 Primer or
approved equivalent. The primer
should be applied by spray or brush
only.

Epoxy zinc phosphate primer
polyamide cured DFT-35 m shall
be Berger Epilux 610 Primer or
approved equivalent. The primer
should be applied by spray or
brush only.

3rd Under-Coat Epoxy zinc phosphate primer
polyamide cured DFT-35 m shall
be Berge Epilux 610 Primer or
approved equivalent. The primer
should be applied by spray or brush
only.

Polyamide cured coaltar epoxy
coating DFT 100 m

4th Under Coat Epoxy high build micaceous iron
oxide coating polyamide cured DFT-
90 m shall be Berger Epilux 4 High
Build MIO. The primer should be
applied by spray or brush only.

Polyamide cured coal tar epoxy
coating DFT 100 m

ERECTION SITE EXTERNAL SURFACES INTERNAL SURFACES
Intermediate Coat Acrylic polyurethane finish aliphatic

isocyanate cured DFT-30 m shall
be Berger thane or approved
equivalent applied by spray or brush
in approved colour.

NA

Finis Coat Acrylic polyurethane finish aliphatic
isocyanate cured DFT-30 m shall
be Berger thane or approved
equivalent applied by spray or brush

NA
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in approved colour.

INTERNAL SURFACE = are those which will become inaccessible after fabrication.
EXTERNAL SURFACE = are those which are prone to humidity and moisture from the atmosphere.
The DFT (dry film thickness) shall be measured after completion of each coat.

11.3.3.2 Surface Preparation

11.3.3.2.1 General

The work shall be carried out in accordance with IS: 1477 (1971) (Part 1). Any oil, grease,
dust or foreign matter deposited on the surface after preparation shall be removed and care
shall be taken to ensure that the surface is not contaminated with acids, alkalis or other
corrosive chemicals.

All welding areas shall be given special attention for removal of weld flux slag, weld metal
splatter, weld head oxides, weld flux fumes silvers and other foreign objects before
blasting. If deemed necessary by the Engineer, acid washing and subsequent washing with
clean water shall be used.

Any rough seams will have to be ground and must be inspected and approved by the
Engineer - before application of the coatings.

The last finish paint shall be applied after structural steel erection and slab construction.

11.3.3.3 Mixing and Thinning
1. All ingredients in a paint container shall be thoroughly mixed to break-up lumps and

disperse pigments, before use and during application, to maintain homogeneity. All
pigmented paints shall be strained after mixing to remove skins and other undesirable
matters.

2. Dry pigments, pastes, tinting pastes and colours shall be mixed and / or made into
paint so that all dry powders get wetted by vehicles and lumps and particles are
uniformly dispersed.

3. Additives that are received separate such as curing agents, catalysts, hardeners etc.
shall be added to the paint as per the manufacturers instructions. These shall be
promptly used within the pot life specified by the manufacturers and unused paint
thereafter shall be discarded.

4. Thinners shall not be used unless essential for proper application of the paint and
approved by the Engineer. Where thinners are used, they shall be added during the
mixing process and the type and quantity of thinner shall be in accordance with the
instructions of paint manufacturer.

11.3.3.4 Paint Application

11.3.3.4.1 General

1. Paint shall be applied in accordance with the manufacturer recommendations and as
supplemented by these specifications. The work shall generally follow IS:1477 (1971)
(Part II). Prior approval of the Engineer shall be taken in respect of all primers and / or
paints, before their use in the works.

2. Paint shall generally be applied by brushing except that spraying may be used where
specified and for finish coats only when brushing may damage the prime coats. Roller
coat or other method of paint application shall not be used unless specifically
authorized.
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3. Spraying paint shall not be adopted on red lead or zinc rich paints. Daubers may be
used only when no other method is practicable for proper application in difficult
accessible areas.

4. Paint shall not be applied when the ambient temperature is 10 Celcius and below. For
paints which dry by chemical reaction the temperature requirements specified by the
manufacturer shall be met with. Also, paint shall not be applied in rain, wind fog or at
relative humidity of 80% and above or when the surface temperature is below dew
point, resulting in consideration of moisture. Any wet paint exposed to damaging
weather conditions shall be inspected after drying and the damaged area repaintd after
removal of the paint.

5. Each coat of paint shall be continuous, free of pores and of even film thickness without
thin spots. The film thickness shall not be so great as to detrimentally affect either the
appearance or the service life of the paint.

6. Each coat of paint shall be allowed to dry sufficiently before application of the next
coat, to avoid damages such as lifting or loss of adhesion. Undercoats having glossy
surface shall be roughened by mild sand papering to improve adhesion of subsequent
coats. Successive coats of same colour shall be tinted, whenever practical, to produce
contrasts and help in identifying the progress of the work.

11.3.3.4.2 Brush Application

1. Proper brushes shall be selected for a specific work piece. Round or oval brushes
which conform to IS:487 (1985) are better suited for irregular surfaces, whereas flat
brushes which conform to IS: 384 (1979) are convenient for large flat areas. The width
of flat brushes shall not generally exceed 125 mm.

2. Paint shall be applied in short strokes depositing a uniform amount of paint in each
stroke followed by brushing the paint into all surface irregularities, crevices and corners
and finally smoothening or levelling the paint film with long and light strokes at about
right angles to the first short strokes. All runs and sags shall be brushed out. The brush
marks left in the applied paint shall be as few as practicable.

11.3.3.4.3 Spray Application

1. The spraying equipments shall be compatible with the paint material and provided with
necessary gauges and controls. The equipment shall be cleaned and free from dirt,
dried paint, foreign matter and solvent before use.

2. The paint shall be applied by holding the gun perpendicular to the surface at a suitable
distance and moved in a pattern so as to ensure deposition of a uniform wet layer of
paint. All runs and sags shall be brushed out immediately. Areas not accessible to
spray shall be painted by brush or dauber.

3. Watertrap acceptable to Engineer shall be furnished and installed on all equipment
used in spray painting.

11.3.3.5 Shop Painting

1. The painting system specified in Table 11.1 above shall be followed.

2. Surfaces in contact during shop assembly shall not be painted. Surfaces which can not
be painted but require protection shall be given a rust inhibitive grease conforming to
IS:958-1975 or solvent deposited compound conforming to IS: 1153 91975) or IS: 1674
(1960) or treated as specified in the drawing.
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3. Surface to be in contact with concrete shall not be painted.

4. The shop coats shall be continuous over all edges, including ends meant for jointing at
site by bolting, except where the paint could be detrimental to bolting. In such cases,
no paint shall be applied within 50 mm, and the unprotected surface shall be given a
coat of corrosion inhibitive compound.

5. The unpainted area shall be cleaned prior to welding. The welded joint shall be cleaned
and de-stages, and immediately after covered by the same paint as has been used for
the remaining surface.

11.3.3.6 Protection of Paintwork

1. The Contractor shall provide measures as necessary to prevent damage to the work
and to other property or persons through all cleaning and painting operations. Paint or
paint stains which result in other unsightly appearance on surfaces not designated to
be painted shall be removed or obliterated by the contractor at this cost.

2. All painted surfaces that in the opinion of the Engineer are damaged in anyway, shall
be repaired by the contractor at his own cost with materials and to a condition equal to
that of the requirements specified in these specifications.

3. If in the opinion of Engineer, any other work would have caused dust, grease or foreign
materials to be deposited upon the painted surfaces, the painted surfaces shall be
thoroughly cleaned. At the time of commissioning of the work, the painting shall be
completed and the surfaces shall be undamaged and clean.

4. The areas for high-strength bolts shall be protected by masking tape against undercoat
application at the fabrication shop. Immediately prior to erection any rust in the paint
are shall be removed by power wire brushing to a standard equivalent to SA3.

11.3.3.7 Site painting

1. After the erection of structures at the site, the contractor shall provide the necessary
treatment as specified in Table 11.1 “PAINTING SPECIFICATIONS”.

2. Surface which have not been shop coated, but require surface treatment shall be given
necessary surface preparation and coats at site as specified in the Table 11.1 above.

11.4 STRUCTURAL STEEL WORK-ERECTION

11.4.1 General

11.4.1.1 Scope of specification

This Specification covers the delivery to site, storage and erection of structural steelwork at
site. This includes plant and equipment requirements, installation of fabricated steel work in
position and grouting all complete as per drawings, specifications and other provisions of the
Contract.

11.4.1.2 Submittals

A. Ref. Specification for Structural Steel work Erection - General (Clause 11.1.3 above)

B. The contractor shall submit for approval a full description of his proposed erection
method including sequence of erection, use of temporary supports, connection details
and erection camber diagram and design calculations covering various stages of
erection process.

11.4.2 Execution

11.4.2.1 Delivery, Storage & Handling
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A. Before the shop assembly is dismantled, all members and sections shall be
appropriately marked with paint or grooved with their identifications numbers a detailed
in shop drawings. The Contractor’s representative shall be present during all the shop
assemblies (wherever fabrication will be done). Its dismantling and marking operations.

B. The Contractor shall deliver the fabricated structural steel materials to site, with all
necessary field connection materials, in such sequence as will permit the most efficient
and economical performance of the erection work. As per scheduled programme, the
Engineer may, at his discretion prescribe or control the sequence of delivery of
materials.

C. Fabricated parts shall be handled and staked in such a way that on damage is caused
to the components. measures shall be taken to minimize damage to the protective
treatment on the steelwork. All work shall be protected from damage in transit.
Particular care shall be taken to stiffen free ends, prevent permanent distortion and
adequately protect all machined surfaces. All bolts, nuts, washers, screws, small plates
and articles shall be suitably packed and identified.

11.4.2.2 Plant and Equipment

All erection tolls and plant and equipment proposed to be used shall be efficient dependable
duly certified by independent third party and in good working condition, and the suitability and
adequacy of such shall be determined by the Engineer. The Contractor shall, in his technical
proposal submittal, specify the plant and equipment proposed by him for erection of structural
steelwork at site.

11.4.2.3 Storage

Materials to be stored shall be placed on skids above the ground and shall be kept clean and
properly drained.

11.4.2.4 Method and Sequence of Erection

The method and sequence of erection shall have the prior approval of the Engineer. The
contractor shall arrange for the most economic method and sequence consistent with the
drawings and Specifications and such information as may be furnished to him prior to the
execution of the Contract. The erection of steelwork shall be planned so as to ensure safe-
working conditions at all times. The Contractor shall be solely responsible for enhancing the
safety of his construction activities at site.

11.4.2.5 Assembly & Erection

A. During erection, the members and sections shall be accurately assembled as shown in
the approved shop drawings and by following the match marks. The material shall be
carefully handled so that no section will be bent, broken or otherwise damaged.
Hammering which will damage or distort the members shall not be done. Bearing
surfaces and surfaces to be in permanent contact shall be cleaned before the members
are assembled. Splices and field connections shall have 50% of the holes filled with bolts
and balance 50% with cylindrical erection pins before bolting with high-strength bolts.
Filling-up bolts shall be of the same nominal diameter as the high-strength bolts, whereas
the cylindrical erection pins shall be 1 mm or larger in diameter.

B. The correction of minor misfits involving harmless amounts of reaming, cutting and
chipping will be considered a legitimate part of the erection. However, any error in the
shop fabrication or deformation resulting from handling and transportation which prevents
the proper assembling and fitting up of parts by the moderate use of drift pins and slight
chipping or cutting, shall be reported immediately to the Engineer and  his approval of the
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method of correction obtained. The contractor shall be responsible for all misfits, errors
and injuries and shall make the necessary corrections and replacements.

C. The straightening of plates, angles, other shapes and built-up members, when permitted
by the Engineer, shall be done by methods that will not produce fracture or other
damages. Distorted member shall be straightened by mechanical means or, if approved
by the Engineer, by the carefully planned and well supervised applications of a limited
amount of localized heat. Each application will be subject to the approval of the Engineer.

D. The responsibility in respect of temporary bracing and guys shall rest with the Contractor
until the structural steel is located, kept in plumb, leveled, aligned and grouted with the
tolerances permitted under the Specifications, and the permanent bracing / framing
system has been installed.

E. The temporary guys, braces, false work and cribbing shall not be the property of the
Engineer / Employer and will be removed by the Contractor, with the approval of the
Engineer, without any change, once the permanent framing system has been installed to
the satisfaction of the Engineer and when the temporary bracing, guys etc. can be
removed without any potential danger / damage to the erected structure.

11.4.2.6 Setting Out

A. Positioning and leveling of all steelwork, keeping in plumb and placing of every part of the
structure, with accuracy, shall be in accordance with the approved drawings and to the
satisfaction of the Engineer. The Contractor shall check the positions and levels of the
anchor bolts etc. The contractor shall check the positions and levels of the anchor bolts
etc. before concreting and ensure that they are properly secured against disturbance
during pouring operations. The Contractor shall remain responsible for correct positioning
and shall set proper screed bars to maintain proper level. No extra payment shall be
made on this account.

B. No permanent field connections by bolting shall be carried out until proper alignment and
guides for keeping in plumb have been attached.

11.4.2.7 Field Bolting

A. Bolts shall be inserted in such a way that they remain in position under gravity, even
before fixing the nut. Bolted parts shall fit solidly together when assembled and shall not
be separated by gaskets or any other interposed compressible materials. When
assembled all joint surfaces including those adjacent to the washers shall be free of
scales. They shall be free of dirt, loose scales, burns and other defects that would
prevent solid seating of the parts.

B. Holes for turned bolts to be inserted in the field shall reamed in the field drilling and
remaining for turned bolts shall be done only after the parts to connected are assembled.
Tolerances applicable in the fit of the bolts shall in accordance with relevant Indian
Standard Specifications.

C. All high tensile bolts shall be tightened to provide the required Bolt tension as per
relevant Indian Standards / Specifications when all fasteners the joint are tight.

D. The manufacture and use of high strength friction grip bolts shall comply with  the
requirements of IS: 3757 (1985)

E. Load indicating bolts or washers may be used, subject to the approval of  Engineer

11.4.2.8 Holes, Cutting and Fitting

A. No cutting of sections, flanges, webs and clients, rivets, bolts, welds etc. shall be. done
unless specifically approved and / or instructed by the Engineer.
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B. The erector shall not cut, drill or otherwise after the work of other trades, or his own work
to accommodate other trades, unless such work is clearly specified in the contract, or
directed by the Engineer. Wherever such work is specified the Contractor shall obtain
complete information as to size, location and number of alternations, prior to carrying out
any work.

11.4.2.9 Drifting

A. Correction of minor misfits will be considered as permissible. For this, light drifting may
be used to draw holes together and drills shall be used to enlarge holes, as necessary to
make connections. Reaming, that weakens the member or makes it impossible to fill the
holes properly or to adjust accurately after remaining, shall not be allowed.

B. Any error in shop work which prevents the proper assembling and filling of parts by
moderate use of drift pins and reamers shall immediately be brought to the attention of
the Engineer, and approval of the method of correction obtained. The use of gas cutting
torches at the erection site is prohibited.

11.4.2.10 Grouting

A. The positions to be grouted shall be cleaned thoroughly with compresses air jet and
wetter with water, and any accumulated water shall be removed. Grouting shall be
carried out under expert supervision, takings care to avoid air locks. Edges shall be
finished properly.

B. Whatever method of grouting is employed, the operation shall not be carried out until
the steelwork has been finally aligned and leveled. Immediately before grouting, the
space under steel is thoroughly cleaned. Where pickings’ are to be left in place, they
shall be placed such that they are completely covered with grout.

C. The grout to be used shall be Non-shrink grout conbextra GP-2 M/S Fosroc or
equivalent.

D. All steel in foundations shall be solidly encased in Portland Cement Concrete of
minimum characteristics strength at 28 days as specified in the drawings, subject to a
minimum of 35 N/mm2. A minimum cover of 100 mm shall be provided to all steelwork
where surrounding concrete is in contact with soil.

11.4.2.11 Inserts and Embedment’s

Various steel insets and embedment’s are required under the contract to be fabricated,
positioned and secured firmly into place inside the formwork prior to concrete being poured.
There are also requirements of jointing, threading, bolting and welding insets and
embedment’s of different concrete and structural steel elements in order to establish
structural continuity and connection. Great care shall be exercised by the contractor in
executing all aspects of the work related to inserts and embedments, including tolerances,
so that the final assembly of the concrete elements can meet satisfactorily the continuity
and contiguity requirements intended in the structure.

11.4.2.12 Painting after Erection

A. The surfaces required to remain unpainted at shop, shall be given a protective coating
after the structure is erected, leveled, kept in plumb, aligned in its final position, and
accepted by the Engineer. However, touch up painting, making good any damaged
shop painting and completion of any unfinished portion of the shop coat shall be
progressively carried out by the Contractor.
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B. Painting shall not be done in frost or foggy weather, or when humidity is such as to
cause condensation on the surfaces to be painted. Before, commencing painting of
steel, which is delivered unpainted, all surfaces to be painted shall be dried and
thoroughly cleaned from all loose scale and rust.

C. Surfaces which will be inaccessible after field assembly, shall receive the full-specified
protective treatment before assembly. Bolts and fabricated steel members, which are
galvanized or otherwise treated, shall not be painted.

D. The contractor shall be responsible for any damage caused to other components of the
structure including the substructure in particular, he shall  take all necessary
precautions to minimize concrete splash onto completed steelwork or rust staining of
concrete due to erected steel work and clean and / or repair all stains and other
damages to completed work prior to tests on  completion.

11.4.2.13 Final Cleaning up

Upon completion of erection, and before final acceptance of the work by the Engineer, the
Contractor shall remove, free to cost, all falsework, rubbish and all temporary works,
resulting from or in connection with the performance of his work.

11.5 ADDITIONAL SPECIFICATIONS FOR LAUNCHING

The complete responsibility for Analysis, design, drawing, shop drawing, fabrication,
erection, launching scheme sequence as well as its implications in design / drawings
etc. lies with the contractor and its designer and shall be got checked from
independent agency before submitting the proposal to the Engineer for NOC..

Truss launching for longer spans:
 Preferably no road traffic blocking will be used. Multiple day / night short blocks of 1h to

1h30 maximum are acceptable to ensure safety.
 Launching scheme shown in Tender drawings is suggestive only. Contractor has to

provide his own proposed launching scheme and supporting calculations with the offer.
 Contractor has to provide principles of nose / truss connection details in tender.
 Truss design composite girder requirements will govern over nose / launching

equipment requirements.
 Contactor will submit and get approval from Engineer of the detailed design of the full

launching equipment and scheme before starting the launching.
 Contractor will coordinate with Kolkata Traffic Police and Engineer before and during

the launching contractor to develop detailed traffic diversion scheme.
 Tentative allowable bearing pressure for temporary supports foundation concrete

blocks shall be assumed at 10 tonne / sqm.
 For location of storage and fabrication yard relevant clause of N.I.T shall be referred.

Contractor shall indicate and justify in tender the proposed total needed yard area for
the purpose.

 Any necessary precaution by proper and secure fixing shall be taken by the contractor
to prevent the fall of any object onto the road below during the whole erection period.

 A minimum 15 m clear width (4 lanes) shall be kept during the whole construction
period. These lanes can be obtained as 4 or 2+2.

1.
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Annexure: A

EPOXY BONDING AGENTS FOR PRECAST SEGMENTAL BOX GIRDERS

A.1 Materials

Epoxy bonding agents for match cast joints shall be thermosetting 100 percent solid
compositions that do not contain solvent or any noncreative organic ingredient except for
pigments required for coloring. Epoxy bonding agents shall be of two components, a resin and
a hardener. The two components shall be distinctly pigmented. So that mixing produces a third
color similar to the concrete in the segments joined, and shall be packaged in proportioned,
labeled, ready-to-use containers.

Epoxy bonding agents shall be formulated to provide application temperature ranges that will
permit erection of match cast segments at substrate temperatures from  40 0 F to 115o F. If two
surfaces to be bonded have different substrate temperatures, the adhesive applicable at the
lower temperature shall be used.

Epoxy bonding agents shall be insensitive to damp conditions during application and, after
curing shall exhibit high bonding strength to cured concrete good water resistivity, low creep
characteristics and tensile strength greater then the concrete. In addition the epoxy bonding
agents shall function as lubricant during the joining of the match the surface of the segments as
a filler to accurately mach cast segments being joined, and as a durable, watertight bond at the
joint.

Epoxy bonding agents shall be tested to determine their workability, gel time, open time, bond
and compression strength, shear and working temperature range. The frequency of the tests
shall be as stated in the special provisions of the Contract.

The Contractor shall furnish the Engineer with samples of the material for quality assurances
testing, and a certification from a reputable independent laboratory indicating that the material
has passed the required tests.

Specific properties of epoxy and the test procedures to be used to measure these properties
shall be as described in the following sub articles.

A.2 Test 1 - Sag Flow of Mixed Epoxy Bonding Agent

This test measures the application workability of the bonding agent.

Testing Method: ASTM D2730 for the designated temperature range.

Specification: Mixed epoxy bonding agent must not sag flow at 1/8 inch minimum thickness at
the designated minimum and maximum application temperature range for the class of bonding
agents used.

A.3 Test 2 - Gel  Time of Mixed  Epoxy Bonding Agent

Gel time is determined on samples mixed as specified in the testing method. It provides a guide
for the period of time the mixing bonding agent remains workable in the mixing container during
which it must be applied to the match cast joint surfaces.

Testing Method: ASTM D2471 (except that one quart and one gallon quantities shall be tested)

Specification: 30 minutes minimum on 1 quart and 1 gallon  quantities at the maximum
temperature of the designated application temperature rage (Note: gel time  is not to be
confused with open time specified in Test3).

A.4 Test 3 - Open Time of Bonding Agent
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This test measures workability of the epoxy bonding agent for the erection and post tensioning
operations. As tested here, open time is defined as the minimum  allowable period of elapsed
time from the application of the mixed epoxy bonding  agent to the precast segments until the
two segments have been assembled together and temporarily  post-tensioned.

Testing Method: Open time is determined using test specimens as detailed in the Tensile
Bending Test (Test 4). The epoxy bonding agent, at the highest specified application
temperature, is mixed together and applied as instructed in Test 4 to the concrete prisms,
which shall also be at the highest specified application temperature. The adhesive coated
prisms shall be maintained for 60 minutes at the highest specified application temperature with
the adhesive coated surface or surfaces exposed and uncovered before joining together. The
assembled prisms are then curved and tested as instructed in Test 4.

Specification: The epoxy bonding agent is acceptable for the specified application temperature
only when essentially total fracturing of concrete paste and aggregate occurs with no evidence
of adhesive failure.

Construction situations may sometimes requires application of the epoxy bonding agent to the
precast section prior to erection positioning and assembling. This operation may require epoxy
bonding agents having prolonged open time in general, where the erection conditions are such
that the sections to be bonded are prepositioned prior to epoxy application, the epoxy bonding
agent shall have a minimum open time of 60 minutes within the temperature range specified for
its application.

A.5 Test  4 - Three Point Tensile Bending Test

This test performed on a pair of concrete prisms bonded together with epoxy bonding agent,
determines the bonding strength between the bonding agent and concrete. The bonded
concrete prisms are compared to a reference test beam of concrete 6x6x18 inches.

Testing Method: 6x 6 x 9 -inch concrete prisms of 6,000-psi compressive strength at 28 days
shall be sandblasted on one 6 x 6 inch side to remove mould release agent laitance etc., and
submerged in clean water at the lower temperature of the specified application temperature
range for 72 hours. Immediately on removing the concrete prisms from the water, the
sandblasted surfaces shall be air-dried for 1 hour at the same temperature and 50 percent
relative humidity and each shall be  coated with approximately a 1/16 -inch layer  of the mixed
bonding agent. The adhesive coated faces of two prisms shall then be placed together and held
with a clamping force normal to the bonded interface of 50 psi. The assembly  shall then be
wrapped  in a damp cloth  which  is kept wet  during  the curing  period of 24 hours at the lower
temperature  of the specified  application  temperature  range.

After 24 hours, curing at the lower temperature of the application temperature range specified
for the epoxy bonding agent, the bonded specimen shall be unwrapped, removed from the
clamping assembly and immediately tested. The test shall be conducted using the standard
ASTME78 test for flexural strength with third point loading and the standard MR unit. At the
same time the two prisms are prepared of the same concrete cured for the same period and
tested following ASTM C78.

Specification: The epoxy bonding agent is acceptable if the load on the prisms at failure is
greater than 90 percent of the load on the reference test beam at failure.

A.6 Test 5 - Compression strength of Cured Epoxy Bonding Agent

This test measures the compressive strength of the epoxy bonding agent.

Testing  Method : ASTM D695
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Specification: Compressive strength at 77o F shall be 2,000 psi minimum after 24 hours cure at
the minimum temperature of the designated application temperature rage and 6,000 psi at 48
hours.

A.7 Test 6 - Temperature Deflection of  Epoxy Bonding Agent

The test determines the temperature at which an arbitrary deflection occurs under arbitrary
testing conditions in the cured epoxy bonding agent. It is a screening test to establish
performance of the bonding agent throughout the erection temperature range.

Testing Method: ASTM D648.

Specification: A minimum deflection temperature of 122o F at fiber stress loading of 264 psi is
required on test specimens cured seven days at 77o F

A.8 Test 7 - Compression and Shear Strength  of Cured Epoxy Bonding Agent

This test is a measure of the compressive strength and shear strength of the epoxy bonding
agent compared to the concrete to which it bonds. The "slant cylinder" specimen with the epoxy
bonding agent is compared to a reference test cylinder of concrete only.

Testing Method: A test specimen of concrete is prepared in a standard 6 x12 inch cylinder mold
to have a height at midpoint of 6 inches and an upper surface with a 30-degree slope from the
vertical. The upper and lower portions of the specimen with the slant surfaces may be formed
through the use of an elliptical insert or by sawing a full-sized 6 x12 inch cylinder. If desired 3x6
inch or 4 x 8 inch specimens may be used. After the specimens have been moist cured for 14
days the slant surfaces shall be prepared by light sandblasting, stoning, or acid etching, then
washing and drying the surfaces, and finally coasting one of the surfaces with a 10 mil,
thickness of the epoxy bonding agent under test. The specimens shall then be pressed
together and held in position for 24 hours. The assembly shall then be in a damp cloth which
shall be kept wet during an additional curing period of 24 hours at the minimum temperature of
the designated application temperature range. The specimen shall then be tested at 770 F
following ASTM C39 procedures. At the same time as the slant cylinder specimens are made
and cured, a companion standard test cylinder of the same concrete shall be made, cured for
the same period, and tested following ASTM C39.

Specification: The epoxy bonding agent is acceptable for the designated application
temperature range if the load on the slant cylinder specimen is greater then 90 percent of the
load on the companion cylinder.

A.9 Mixing and Installation of Epoxy

Instructions furnished by the supplier for the safe storage, maxing and handling of the epoxy
bonding agent shall be followed. The epoxy shall be thoroughly mixed until it is of uniform color.
Use of a proper sized mechanical mixer operating at no more then 600 RPM will be required.
Contents of damaged or previously opened containers shall not be used.

Surfaces to which the epoxy materials is to be applied shall be least 400 F and shall be free
from oil, laitance form release agent, or any other material that would prevent the epoxy from
bonding to the concrete surface. All laitance and other contaminants shall be removed by light
sand-blasting or by high pressure water blasting with a minimum pressure of 5,000 psi. Wet
surfaces shall be dried before applying epoxy bonding agents. The surface shall be at least the
equivalent of saturated surface dry (no visible water).

Mixing shall not start until the segment is prepared for installation. Application of the mixed
epoxy bonding agent shall be according to the manufacturer's instructions using wooden
trowel, rubber glove, or brush on one or both to be joined. The coating shall be smooth and
uniform and shall cover the entire surface with a minimum thickness of 1/16 inch applied on
both surfaces or 1/8 inch if applied on one surface. Epoxy should not be placed within 3/8 inch
of prestressing ducts to minimize flow into the ducts. A discernible bead line must be observed
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on all exposed contact areas after temporary post-tensioning. Erection operations shall be
coordinated and conducted so as to complete the operations of applying the epoxy bonding
agent to the segments, erection assembling and temporary post-tensioning of the newly joined
segment within 70 percent of the open time period of the bonding agent.

The epoxy material shall be applied to all surfaces to be joined within the first half of the gel
time, as shown on the containers. The segments shall be joined within 45 minutes after
application of the first epoxy material placed and a minimum average temporary prestress of 40
psi over the cross section should be applied within 70 percent of the open time of the epoxy
materials. At no point of the cross sections shall the temporary prestress be less then 30 psi.

The joint shall be checked immediately after erection to verify uniform joint width and proper fit.
Excess epoxy from the joint shall be removed where accessible. All tendon ducts shall be
swabbed immediately after stressing, while the epoxy is still in the nongelled condition, to
remove or smooth out any epoxy in the conduit and to seal any pockets or air bubble holes that
have formed at the joint.

If the jointing is not completed within 70 percent of the open time, the operation shall be
terminated and the epoxy bonding agent shall be completely removed from the surfaces. The
surfaces must be prepared again and fresh epoxy shall be applied to the surface before
resuming jointing operations.

As general instructions cannot cover all situations, specific recommendations and instructions
shall be obtained in each case from the Engineer.
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Annexure : B

GUIDELINES FOR PRECAST SEGMENTAL CONSTRUCTION

A. GUIDELINES FOR SEGMENT PRODUCTION

Following guidelines are presented to explain the various detailed procedures involved in
precast segmental construction. These are explanatory in nature. Contractor needs to go into
all these details before framing his specific construction method and site controls.

1.0 CASTING YARDS

The major advantages of making segments in precasting yard lie in bringing factory controlled
production techniques, efficiency, quality control and time savings to construction, removing
casting operations from the critical path for construction and reducing the overall construction
period.

The essential features of a casting yard include:

 Delivery and storage points for all materials, aggregates, sand, cement, reinforcement,
post-tensioning hardware, etc.

 Concrete batch plant and delivery system.
 Rebar cage assembly areas, jigs and templates.
 Casting cells for superstructure segments.
 An area for the production of any special segments such as pier segments, abutment

segments or expansion joint segments.
 Steam curing or sprinkler curing facilities.
 Control stations and survey towers for geometry control.
 Segment lifting and handling equipment.
 Segment storage areas.
 Segment loading and delivery facilities.
 Offices and concrete testing facilities.

2.0 LONG LINE AND SHORT LINE FORMS

2.1 Long Line Casting Bed

All segments are cast on a soffit which is as long as a full span upto coupling section in a span
by span method. The soffit must be made in the profile of the structure with corrections for short
and long term deflections. One or more forms and the bulkhead travel along this long line.

The obvious advantage is that all the geometry control is done when constructing the soffit thus
simplifying this process during segment production and avoiding errors in geometry control in
finished structure.

2.2 Short Line Casting Bed

With this method the form is stationary while the segments move from the casting position to
the match casting position and then to storage.

Advantages of this method are:

 Space requirements are much less compared to the long line method.
 The entire manufacturing process is centralized.
 The system is extremely adaptable to geometry variations such as horizontal and

vertical curvature and super elevation transition which are obtained without increase in
costs.

 The forms are reusable for other projects.
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3.0 MATCH CASTING

Fresh concrete of the new segment is cast against the already hardened concrete of the old
segment. A bond breaker (usually a mixture of wax, soap and talcum powder, but there are
also chemical compounds) is applied to the hardened concrete surface in order to ensure that
the segments will come apart. The match casting technique to provid proper precautions are
taken, the segments will come apart cleanly and upon erection, will join together perfectly with
the joint being almost invisible.

The precautions are merely the careful application of the bond breaker and the avoidance of
jamming protrusions which make it physically impossible to break the bond.

For correct fit at the time of erection the joint faces must not have been altered, except for a
light sand blasting. This generally means that no work can be done on the joint faces and that
segments must be stressed in such way that differential deformation cannot occur.

4.0 CASTING CURVE

The casting curve is made up of two important components:
(1) The required geometric profile, which is actually the horizontal and vertical curvature

and super-elevation shown on the plans, and
(2) The compensation of deflections. Both the deflections which occur during construction

and the long term deflections.

5.0 FABRICATION OF REBAR CAGE WITH POST-TENSIONING DUCTS AND HARDWARE

Prefabrication of the rebar cage preferably with post-tensioning ducts and as much as possible
of the hardware installed as needed in order to achieve the required production rate. This is
readily accomplished by means of custom built jigs and templates. By having several jigs it is
possible to fabricate rebar cages well in advance for segment production.

The essential features for a jig are:
 Walls and floors, of steel plate or other suitable material, held rigidly by a frame to

accurately define the main concrete surfaces (outside webs and slab soffits).
 Bulkhead templates cut and / or marked to the proper section size with standard post-

tensioning duct locations accurately defined.
 Wing cantilever and templates marked and fitted with locators as needed for transverse

post-tensioning ducts, etc.
 Spacer bars laced to the walls and floors to provide correct concrete cover to rebar.

Using a jig of this type also permits rebar, post-tensioning duct positions and any other
hardware locations to be accurately fixed and marked up for repeated use. Duct profiles can be
traced onto the walls to ease assembly and so on. String lines are used to check rebar, cover
and duct positions from open surfaces.

Because segments can vary a little in shape from each other, contain different post-tensioning
duct and anchorage arrangements, and because the rebar cage will deform in transportation
from the jig to the casting cells, final adjustments must be made after placing the cage in the
casting cell before start of concrete pouring in the moulds.

For pier segments, abutment segments and expansion joint segments, the typical segment jig
could be modified or a separate jig made. Sometimes the pier and expansion joint segments
are cast in separate casting cells. In such cases it might be convenient to fabricate the cage
directly in the casting cell itself.

It is advisable to periodically check the accuracy of jigs and templates as they can deteriorate
with repeated use and adjustments.

6.0 INSTALLATION OF POST-TENSIONING DUCTS
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As mentioned above, most of the post-tensioning hardware and ducts are installed in the rebar
cage. An exception to this are the anchorage and coupling heads themselves which, because
of their weight, are usually installed in the form.

An accurate and smooth alignment is essential for all post-tensioning ducts. This will ensure
that the required concrete compressive stress level is obtained. Variations from the required
alignment will cause undesirable variations in stress level and will also increase friction. This
will reduce the post-tensioning tendon force. Kinks in ducts can trap wires and strands and
may lead to wire failures. Such kinks are therefore not acceptable.

Post-tensioning ducts should be securely connected to their respective anchorages. Duct
locations and alignments must be checked. Curved post-tensioning ducts should be checked at
intervals of 0.6 to 0.9 m and there should be no kinks or misalignments at connections with
anchorages and between ducts. The position of post-tensioning ducts should be set correctly in
preference to the position of reinforcing bars which should be locally adjusted in case of
conflict.

Efforts should be made to avoid conflicts between the reinforcing bars and post-tensioning
ducts. Integrated shop drawings showing the particular post-tensioning hardware system,
ducts, reinforcing bars, and any special construction details are very helpful. These should be
prepared by the Contractor.

Final adjustments of ducts and reinforcing bars should be made and inspected before the form
is closed.

Final adjustments and inspection of ducts and rebar in slabs can be made any time before
casting of the concrete.

Post-tensioning ducts should be securely fastened to the rebar cage, which in turn must be
firmly supported against the forms by chairs and spacers in order to avoid displacement during
concrete placement and compaction. Flexible post-tensioning ducts especially are likely to
move when subjected to the pressure of moving concrete, vibration and buoyancy. For this
reason, flexible ducts are fastened at closer spacing of about 0.3 m or so. Ducts in slabs, such
as transverse deck prestressing, are less susceptible to movement but should be fastened at
no more than 0.6 m intervals. Post-tensioning ducts can be secured with several layers of tying
wire and/or auxiliary reinforcing support bars laced firmly to the rebar cage. The latter is
preferable as it avoids distortion of the rebar cage.

7.0 HANDLING THE PREFABRICATED REBAR CAGE

Transportation of the rebar cage from jig to casting cell should be done carefully to avoid
excessive distortion. It is preferable to use a special frame (strong back) with hangers, which
can support the cage at many points.

The rebar cage should be securely fabricated with adequate tie wire to maintain as much
rigidity as possible.

8.0 REBAR CAGE IN CASTING CELL (MOULDS)

After the form has been thoroughly cleaned out and oiled and after placement of the liners, the
post-tensioning anchors are installed. The important items to watch for in case of anchor
installation are orientation of the distribution plate, connection of plate to trumpet and of trumpet
to duct and also the position of bursting reinforcing. Ensure that the congested anchor zone can
be concreted properly without fear of honeycombing.

The orientation of the distribution plate is provided on the shop drawings, usually by providing
angle offsets to the plane of the form. Based on this information, recess pockets are to be
made. In case of many repetitive uses of the form, these recess pockets will be made of steel
plates. Once a steel recess pocket has been checked for dimensional accuracy, it will
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consistently provide the correct orientation. Wooden recess pockets are for one time use only
and these need to always be checked.

The trumpet is sometimes an integral part of the distribution plate, in which case there is no
installation problem. If plate and trumpet consist of 2 pieces, the joint must be made watertight
by means of a seal. The connection of trumpet and duct must be watertight and must be
achieved with heat shrink tapes. The alignment of trumpet and duct should be within a 2-3
degree tolerance.

The required bursting reinforcement is shown on the shop drawings to be submitted by the
Contractor. The location of the bars should be strictly adhered to. Spirals should be centered
properly in respect of the ducts and begin right at the distribution plate of the anchor.
Dimensions for placement of hairpins are important and these should be within 25 mm.
Particularly at the anchors, drawings should be integrated and show all reinforcing, tendons
and hardware present in the area. All conflicts between tendons and reinforcing should be
resolved on the drawing board. Spirals are supplied closely wound. These should be stretched
out to the proper pitch as shown on the shop drawings.

Since anchor zones are densely reinforced, judgment should be made beforehand whether or
not concreting will cause problems.

After placing the anchors, the rebar cage is placed in the cell. All post-tensioning ducts are
securely connected to their respective anchorages and standard duct locations and alignments
are checked. Final inspection of the tendons should be performed after the connection with
anchors and match cast segments are made.

9.0 SETTINGS THE MATCH CAST SEGMENT

The segment is usually set as close as possible to its desired position prior to placement of the
rebar case, then the rebar cage and ducts are properly adjusted, all inserts fixed, all post-
tensioning anchorages bolted up to the forms, and the ducts taped with heat shrink tapes. In
order to ensure that there will be no mortar leakage, the match cast segment shall be checked
and its position fine-tuned after closing the form securely around the match cast segment.

10.0 PLACING CONCRETE

Good concrete placing practice will ensure a good product. Some of the important points to be
ensured are:

(1) First, make sure that the forms are thoroughly clean, that all joints are tight and sealed,
that all ducts are aligned and secure and that everything is in its proper place, the form
should be lightly oiled for stripping and the face of the match cast segment given a
coating of a suitable bond breaking agent.

(2) Place the concrete in the specified sequence.

(3) Use skips, chutes, or pumps to deliver concrete and do not let it fall from a great height,
as this causes segregation and the impact can damage ducts and displace rebar,
concrete placement should be in accordance with procedures and specifications
approved by the Engineer.

(4) Keep as continuous a delivery as possible, avoid holdups which can allow the concrete
already placed to take on an initial set. Sometimes deliberate short waits are necessary
especially after placing the bottom slab and web corner concrete so that it can stiffen
just enough to take the weight of the rest of the web concrete – but be careful that this
waiting is not overdone and avoid cold joints. Often, use is made of retarders in the
concrete mix to simplify the casting operation.

(5) Make proper use of internal “poker” vibrators to thoroughly consolidate the concrete.
These types of vibrators should be pushed into the concrete for no more than 0.6 m or
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so and should slowly be withdrawn from the same location. Do not move the vibrators
sideways while still in the concrete. Do not use the internal “poker” vibrators to move
concrete around or to drag it from the webs into the bottom slab, as this will cause poor
compaction and honeycombing. Avoid contact of the vibrator with rebar and post-
tensioning ducts as this can cause damage or displacement.

(6) Make sure concrete is thoroughly compacted, especially in awkward areas such as the
corners around heavily reinforced anchorage zones and within spirals. Sound
compaction is essential as for every 1% air void content, the concrete strength reduces
by approximately 5%.

(7) The finish on the top surface should be good. As this is usually the riding surface, great
care is needed in finishing.

11.0 CONCRETE PLACING SEQUENCES

A good placing procedure should prevent the concrete placed in the bottom of the web spilling
into the bottom slab. This movement of the web concrete can easily displace rebar and ducts
and can pull concrete away from heavily reinforced bottom anchorages or the web itself
causing honeycombing. Some such flow of the concrete is unavoidable, but it can be minimized
by using the following procedure, which is considered good practice.

Place the first concrete in the middle portion of the bottom slab, leaving about 150 to 300 mm
clear of the side forms at the bottom of the webs. It is possible to do this by a delivery chute
through a trap in the top slab soffit or by a chute through the bulkhead end. Place the second
concrete in the webs and compact it around the bottom corners to complete the bottom slab.
Compact the concrete in any bottom anchorage blister through windows in their top forms.
Place the next concrete in the webs working up to the top slab. Finally place the concrete in the
top slab working from the center and outside edges towards the web. Strike off the top surface
and finish as described below.

12.0 FINISHING THE TOP SURFACE

A good quality finish of the top surface is essential, as this, is also the riding surface. The only
one opportunity to achieve this properly is in the casting operation. Grinding unevenness out of
the top surface after construction is never very satisfactory for anyone as it reduces the
concrete cover, takes time and costs money. In addition, it is then usually necessary to improve
the skid resistance by grooving.

It is possible to achieve a good finish by mechanical means providing that the equipment is
used properly by trained and experienced operators. Care is needed to make sure that all
depressions are filled and all high areas removed to give a very uniform, dense and even
surface. The surface must be accurate and should be as smooth as possible prior to applying
the riding surface treatment. After such treatment, the surface must still be even and accurate.
Undulation should not be permitted. Hand finishing has been used successfully on many
segmental structures in the past. Hand finishing requires that a good strong, straight screeding
board be used extending from the top of the bulkhead to the top of the match cast segment to
strike off the surface to an accurate level. Mechanical screeds also work very well. Good results
have been achieved with both rolling and vibratory screeds.

Mechanical screeding should be followed by a straight edge - usually a substantial, stiff
aluminium beam - worked by hand and used to check and correct any low and high spots to
give an accurate and straight surface from the bulkhead to the match cast segment.

After surface wetness has disappeared, the surface may be very lightly “touched up” with floats
to produce a finer and smoother surface. Floats should not be used in such a way as to move
concrete or disturb the accuracy of the straight surface.

When finishing a concrete surface it is important to keep the concrete live for working by proper
vibration, tamping and floating and not to add water to wet any stiff areas. This will create
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patches of weaker surface material, which will dust and wear badly in use. In order to take
advantage of workable concrete, the initial leveling and finishing should follow immediately after
placement.

Be careful not to spoil the top surface when and if the concrete is to be covered for curing. (Use
means to support tarps and prevent contact with top surfaces, etc.)

The top surface of the bottom slab should be finished in a similar manner although the
appearance of the surface finish is not so critical, it should, nevertheless, be accurate.
Mechanical screeds need not be used on the bottom slab.

13.0 CURING

In order to achieve a production rate of one segment per day from one casting cell, it is
essential to ensure that curing is proper and sufficient to provide the necessary strength and
control of shrinkage, etc.

Curing procedures depend upon the type of concrete, its chemical hardening processes,
temperature and exposure conditions. It is common practice to cover the segment with
tarpaulins and apply steam to maintain a controlled temperature and humidity. Other methods
have been used, including water sprinkler with timing devices.

As a general rule, the slower the concrete’s heat of hydration and loss of moisture is dispersed,
the better. The curing process in the casting cell cannot be more than a few hours from the
completion of the casting in the evening to the start of survey and stripping the next morning.
This is why a controlled environment is essential. The segment must remain covered with moist
burlap even after stripping the form. Precise procedures will require to be submitted by
Contractor for IC’s approval.

14.0 STRIKING FORMS

Striking of forms should not start until the concrete has reached the required strength. This is
usually specified at 20 MPa. At this strength it is normally possible to ease off the side forms,
remove the core form and pull back the match cast segment provided that the top slab is self-
supporting. At this strength the segment could also be moved on its pallet but not lifted. In case
the reinforcing provided is incapable of carrying the weight of the unsupported top slab at
20 MPa, then transverse post-tensioning must be stressed in full or in part. This would require a
higher strength usually specified at 30 MPa. It is customary to break cylinders in order to verify
that these strengths are in fact obtained.

Striking the forms should be done with care as it is very easy to cause spilling and other
damage when the concrete is young.

Most casting cell forms are removable in whole pieces (Figure A.12) but it is advisable to leave
removal of any special blockout forms for as long as possible as it is very easy to break the
edges of blockouts.

Striking and pulling back the match cast segment should be done with particular care. If the
bond breaker has not been properly applied, portions can be broken off either segment. The
shear keys are especially vulnerable. Also, the movement mechanism on the pallets must be
examined and understood by the stripping crew. Sometimes, the loosening of jacks and tilting
of the pallet can be done in such a way as to “lift” the newly cast segment (see Figure A.13).
This motion can easily damage the shear keys and should be avoided or minimized as much as
possible. The same applies when pulling the new segment away from the bulkhead.

Although the above refers specifically to the “short line” system, the same applies to the “long
line” and “wet cast joint” systems of segment production.

B. GUIDELINES FOR HANDLING SEGMENTS
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1.0 HANDLING SEGMENTS

Lifting of the segments should only be done when the concrete is at a suitable strength.
Normally this means at least 30 MPa concrete and after any transverse stressing has been
carried out (if this is specified to take place prior to handling).

Most methods of segmental erection use lifting holes through the top slab near the inside or
outside of the webs. Special inserts or lifting loops cast into the concrete are also possible, but
these require approval of the IC. A lifting frame secured with post-tensioning bars through holes
in the top slab close to the webs is a good technique By adjusting the lateral position of the
local where the bars are attached to the frame, the segment can be made to hang at the
crossfall required for erection.

It is not always necessary to use a lifting frame for moving the segment in the casting yard.
Slings may sometimes be used. However, great care must be taken to avoid damage to the
corner of the concrete by using protective hardwood shoes, etc. With span by span
construction where segments are placed on a truss before jointing, it is possible to use slings
for erection also.

2.0 STORING AND STACKING OF SEGMENTS

Segments should be stored using three-point support in order to avoid warping with time in
storage.

Double stacking is usually possible providing three points support is used. However, segments
should periodically checked for any evidence of detrimental effects resulting from double
stacking.

It is essential that the Contractor’s designer check the effects of localized loadings so that
cracking will be avoided. Double stacking, therefore, requires that approval of the designer and
Engineer.

After placing the segments in storage, other routine tasks are performed, such as transverse
post-tensioning and grouting, light sand blasting of the joint faces, and repair of small defects.

C. GUIDELINES FOR ERECTION METHODS

1.0 GENERAL

The different types of superstructures erection systems fall into the following categories:

2.0 SPAN-BY-SPAN ERECTION

This method, utilized a custom made truss to temporarily support all the segments for a
complete span.  The truss, which is normally longer than twice the span is usually supported on
the pier footings or, in case of a higher pier, on brackets attached to the piers themselves.

There is usually a narrow cast-in-place wet joint in each structure module. This wet joint is used
to correct alignment errors made during production or erection of the segments.

The sequence of erection is usually a follows:

 Lifting, rotating the segments by 90 degrees and assembling the segments by the
overhead launching girder including dry matching viz. checking all lines, levels and
alignment.

 Separation of the segments by some distance for applying epoxy glue to the end faces.
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 Bringing the segments together and joining by applying stressing force through the
temporary PT bars

 Threading in HT strands, coupling and applying about 2/3rd of the specified stressing
force in the permanent PT tendons as per approved sequence. The assembled span
shall be supported by the launching girder with a small vertical gap above the top plate
of the POT bearing on pier cap.

 Lowering the span on the POT bearing after applying a thin coat of epoxy on the top
plate of the bearing. Contractor to work out fixing procedure for the upward fixing bolts
(if any) of the POT bearings in the pier segment as per recommendation of the bearing
supplier.

 Carry out balance 1/3rd of PT stressing and remove temporary PT bars

 Move Launching Girder to next span and repeat the sequence,

 A typical erection rate from one launching girder shall be not more than 4 to 5 days per
span. Initially this cycle time may be somewhat longer. However as the repetitive
procedure continues and with the learning curve, a stabilized cycle time of 4 to 5 days
per span should be achieved by the crew.

D. GUIDELINES FOR ERECTION DETAILS

1.0 POST-TENSIONING

1.1.1 Temporary Post-Tensioning

With most forms of segmental construction, it is common practice to use temporary post-
tensioning to secure the erected segment or segments before the main longitudinal post-
tensioning is installed the purpose is:

(1) to provide a rapid means of transferring the weight of the segment from the lifting
equipment to the structure within the allowable setting time called “open time” of the
epoxy jointing material.

(2) To allow a fairly even stress to be applied over the whole joint face in order to bed down
the epoxy and let it set under uniform conditions. It is normal to provide 30-50 psi (0.21 to
0.35 MPa) average compression for this purpose. If the compression is significantly non-
uniform from top to bottom, especially in cantilever construction, then the epoxy joint
thickness tends to vary which, after several segments, can affect the desired alignment.

(3) Temporary post-tensioning bars are used to control a temporary stress condition in the
structure. For this case the bars can only be removed after carrying out the permanent
PT. The temporary post-tensioning should be designed by the Contractor and approved
by the IC within the shop drawing process. In any event, the sequence of installation,
stressing and removal of the temporary post-tensioning should be clearly shown on the
shop drawings and /or erection manual to be submitted by the Contractor.

It is normal practice to limit the stress in temporary post-tensioning bars to 50% of the
breaking strength of the bars. This will allow many reuses of the bars and the anchors.
Sometimes, however, its is necessary to exceed this figure and if so, then these bars
should not be reused with out the express permission for the post-tensioning bar
manufactures. If there is any doubt, it is safer not to reuse the bars.

1.1.2 Permanent Post-Tensioning

Permanent post-tensioning tendons are installed and stressed as erection of segments
proceeds. Internal tendons are located in ducts inside the concrete slabs and webs.
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Placing, stressing and grouting of post-tensioning tendons for segmental bridges is no different
from tendons used in other applications.

1.2 Lifting Segments for Erection

Lifting and handling of segments was also discussed in earlier section. Clearly the method is
the Contractor’s choice, subject to the approval by Engineer.

1.3 Construction Schedule and Sequence

The casting curve will reflect the various deformations the bridge will get if constructed in
accordance with the schedule and sequence the Contractor proposed. The construction
schedule and sequence are important. Once sequence and schedule are selected as a basis
for the casting curve, a change of sequence or schedule or both may require a change of the
casting curve and possibly even a design change. The schedule is important because once
cast and under stress, concrete has the tendency to deform.

This increase in camber is caused by concrete creep. In segmental bridges where spans can
be longer, this creep effect may amount to several mms. In order to compensate for these
creep effects, they are calculated based on the Contractor’s construction schedule.

The bridge deflections are generally calculated by the Contractor and reviewed by the . The
reason is clear.

2.0 GUIDELINES FOR EPOXY JOINTING

2.1 Purpose of Epoxy

The purpose to use an epoxy-resin in the joint between segments is:

 to completely fill any minor surface imperfections and
 irregularities between the match cast surfaces, and ,  to provide a water and grout tight

seals, and
 to act as a lubricant when erecting the segments
 to ensure that there is a tight fit between the surfaces so that stress is transmitted directly

across the joint.

2.2 Types of Epoxy and Applications

Epoxies are formulated as two part compounds consisting of a resin and a hardener. When
mixed they begin setting which can take anywhere from a few minutes to over an hour
depending upon the material an ambient temperatures. For some applications, such as the
span-by-span bridge construction the setting time can be increased to allow sufficient time for
the erection and ad stressing of a complete span, which may take several hours.

The formulation, mixing, use and testing of epoxies are covered in the technical specification
separately.

Prior to application, joint surfaces must be clean, dry and free from any loose materials, oil, etc.
very slight surface dampness is usually acceptable.

For on-site use, it is advisable to have all epoxy materials on hand at the time. Mixing can be
done in the can using a custom made motorized stirrer unit to save time.

Application is best done by hand using wooden spatulas, using protective, disposable rubber
gloves. Since the application time is short, sufficient labour should be available to coat the joint
in the time allowed. Application of about 1.6 mm thickness to one face is usually sufficient.
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Application to two faces is always preferred. The advantage of two-face application is that the
outside layer of the epoxy, which begins curing right after application, will not be placed against
adjacent concrete but against adjacent epoxy, which will get a chance to get “remixed.”

The structural function of epoxy refers, at most, to restoring the tensile stress of concrete in
order to increase the “cracking moment” or provide moment capacity at a location where this
capacity is not required for safety but would be good to have for durability. One such location is
the joint between two segments in the deck. A wheel load placed on this joint will set up tensile
stresses across the joint, which, often, are not fully resisted by compression due to the pre-
stress.

When the segments are brought together and stressed, the epoxy is squeezed out.
Consequently, the coating should be left about 25 mm clear around any ducts and about 12.5
mm shy of the outside edges once the segments have been joined and stressed, all epoxy
should be cleaned off immediately. Leaving it to harden will only cause future difficulties. It is
important to rod out all ducts so that any epoxy squeezed into them does not form an
obstruction or high spot for the tendons to pass.

3.0 GEOMETRY CONTROL

3.1 General

The geometry control of segmental bridge is achieved in the casting yard. The “short-line”
casting system is based on making very fine adjustments to each match cast segment in the
casting cell and therefore requires high precision; more so than the “long-line “ system where
the geometry control is mainly achieve when building the soffit in the casting yard.

Precision geometry control has nothing to do with the sizes, thickness variation or tolerances of
the component pieces of the segments, important though as these are to the overall quality of
the finished product. The precision is required for measuring the relative as cast position of the
new segment in relation to its match cast neighbor.

The alignment is controlled by an instrument on a permanent base and a permanent target.
Neither instrument nor target should be disturbed throughout the production, otherwise control
must be reestablished. For this, adequate benchmarks should be maintained. The casting cell
is always plumb, level and usually square so the geometry control is established mainly by
positioning the old segments prescribed by the casting curve.

As the first segment is cast and the top slab has been finished, elevation bolts, A, B, C and D,
as well as two centerline markers, E and F may be installed. The following morning the
elevations of the tops of the bolts are recorded and the centerline is scribed onto the centerline
markers. Now the segment can be rolled forward for match casting.

After the first segment is moved to the match casting position, it is reset to the instructions
provided by the casting curve. The centerline will be as it was before, unless the bridge is
curved. But even if the bridge is flat, it is necessary to adjust for the deflections, which occur
during construction. As mentioned, the amount of adjustment to be made is determined by the
casting curve, which is part of the shop drawings by Contractor. If the segment would be
positioned in such a way that both centerline markers are in line with instrument and target and
the bolt elevations are the same as those measured before the segment was moved, the
segment would line up exactly with the next segment to be poured.

Geometry control for segmental bridges requires highly skilled and experienced surveyor. He
should be on the job daily and keep accurate records.

After the old segment is properly reset and the setup for the new segment is complete, the new
segment can be cast. The following morning the surveyor marks the centerlines and records
the bolt elevations of the new segment. In addition, before the old segment is moved, the
elevations of its bolts and its centerline position are checked to determine if the old segment
has moved during casting the new segment. It is often noted that position changes of the “old
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segment” occur due to settlement of the soffit rails by the segment weight, due to vibrating of
fresh concrete against it, or due to forces applied to it while closing the forms.

Since, in a segmental bridge, there are a number of short segments within a span, it follows
that in order to obtain the required erection tolerance (i.e, 1/100 feet or 3 mm), the precision
within any pair of segments must be proportionately greater. For example, if there are 10
segments in a cantilever. Then the precision in the casting cell should be to 1/10 of 1/100 feet
(0.3 mm) or 1/1000 feet. Direct reading to 1/1000 feet on elevations and offsets in the casting
cell is at the limit of normal surveying equipment and measuring devices. Certain equipment
enhancements, however, allow even accuracies of 1/10000 feet. Trained surveyors can
consistently obtain reading with an accuracy of this order. As accuracy depend upon
consistency, it is important that the same individuals make the critical “as cast” observations at
the same time each day prior to stripping the forms of both the new and the old match cast
segment. Usually, this is the first thing each morning before the daily crews arrive and when
weather conditions are most stable from day to day.

Note that all the critical readings are those after casting. While it is important to have an
accurate setup before casting, this is unlikely to remain so during the casting operation. Some
movement, however slight will occur, so the true achieved geometry is recorded after casting. It
is possible to compensate for casting errors by adjusting the position of the next setup and so
on.

It is very important that all the information from the casting operations and the calculated “as
cast” actual relative positions of the segments be carried through the field erection process as
well.

This poses some practical difficulties because it is by no means as easy to obtain the same
accuracy in the field as in the casting yard. However, the field setting is only required at each
pier segment or start of a successive run and it is worthwhile doing this correctly. Placing a
large chunk of concrete with a crane to an accuracy of a few thousands of a foot may not be
practical.  In practice it is possible to use shims, packs and wedges to maneuver the segments
to within an acceptable accuracy. Also, by installing supplementary transverse alignment
marker while in the casting cell, the horizontal adjustment of the pier segment can be set in the
field using the base line of the full segment width, thereby not relying solely upon the shorter,
front to back, longitudinal centerline marks

During erection, elevations and horizontal alignment should be checked   to see if they are in
agreement with the calculated, as-cast position. If not, then adjustments may be necessary.
Such compensations include: reorienting or rotating the cantilever after erection, calculating a
compensatory setting for the next cantilever or shimming the joints. The latter should only be
used as a last resort as it can unpredictably lead to “correction of corrections” and so on.
Moreover it is not effective for short cantilever or deep girders.

Precision within the geometry control system is essential in order to avoid errors in the
geometry of the structure. A source of error in alignment may arise from the deformation
characteristics of the concrete being different from these assumed.  In segmental construction,
the actual deflection can differ from the theoretical just as in pre-cast girder production where
identical girder can differ in camber by a few inches. However, with pre-cast segmental
construction most of the shrinkage has usually occurred during storage and the concrete has
matured substantially by the time of erection.

3.2 Tools Normally Used for Geometry Control

1. Offsets: Centerline offsets are measured from the casting cell centerline using a metal
scale fitted with a center point which sits in a punch mark on the hairpins. A spirit level
should be attached to this scale so that it is set horizontal. Also, it should be held at right
angles to the centerline of sight in the cell.

2. Elevations: Elevation readings on the bolts are make with a precision level placed on top of
the fixed mounting, reading onto a leveling rod fitted with a scale divided down to at least 1
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mm. In order to make sure the readings are taken at exactly the same point each time, the
leveling rod should be fitted with a center point which sets into a punch mark in the top of
the bolt.

3. Lengths: A steel tape may be used for length measurement. It is advantageous to measure
lengths between the center point marks on the hairpins, the distance between adjacent
hairpins and similarly along the bolt lines between the leveling punch marks. Readings
should be estimated at lease 0.5 mm for length

4. Lateral offsets to the level bolts should be measured from the centerline hairpins. It is
preferable to have the bolt position accurately marked on the bulkhead so that they are
always at the exact required offset from the centerline

With care and precision, the readings obtained will allow precise processing using three-
dimensional coordinate geometry computations which are the most accurate when it comes to
defining curved surfaces in space.

3.3 Geometry Control of the First Pier Segment

The first segment of a run or a cantilever in a short time method is cast between the bulkhead
and temporary bulkhead. Consequently, it has no match cast segment to which its geometric
position to be referenced. When moving this segment from temporary storage into the match
casting position, it is simply set to the same position it had after casting by reading the same
elevation on the bolts and the same offsets on the markers. This gives a starting point from
which all other segments can be subsequently referenced, assuming that there is no casting
curve adjustment to be made. If there is a casting curve adjustment needed, it can be made at
this time. The bolt and centerline marker readings are also used for setting the first segment in
its required attitude in the erected structure.

The main feature of the first segment which, if it is a pier or abutment segment, is usually
shorter than the typical segments, is to establish a transverse horizontal control line on the
surface of the segment in the casting cell .This provides a greater base line length to align the
segments in the field. The normal procedure is to determine either a radial line or a line parallel
to the bulkhead and establish this on the center of the segment with horizontal alignment
hairpins set as far out on the segment wings as possible. This requires that this line be
observable on the bridge, either from above or from the ground below. In the latter case, the
line has to be scribed onto the end faces of the wings and two observation stations must be
established on the ground on either side of the pier

Precise setting and checking of the first erected segment is essential since any error in its
position is magnified proportional to the ratio of the length of the cantilever or continuous run of
segments, and the transverse base line width.

3.4 Field Survey Checking during Erection

After the pier segment has been set and checked the horizontal and vertical alignment of
successive segments must be checked as well. It is normal practice to calculate and measure
elevations each time after four or six segments have been erected. The horizontal alignment is
also checked and should match the theoretical horizontal geometry. The only errors occurring
should be slight deviations due to casting errors and corrections. The overall line should closely
track the desired line.

The vertical alignment is subject to all kinds of variations due to construction loads, creep,
shrinkage, temperature, post-tensioning variations and so on. The alignment should closely
agree with the required alignment at the time of erection when duly corrected for these effects.
It is difficult to put a precise figure on this tolerance as it depends upon the type of construction.
For cantilever construction, the vertical alignment should generally be within one to two inch per
cantilever length of 100 feet and similar cantilevers should behave comparably.
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Any substantial variations from line and level or any trends noticed early in the construction
should be subject to close study and corrective action should be taken.  The latter would
include checking procedures for errors, especially systematic errors, amending casting curves
for future segments and shimming the joints with glass fibre matting to adjust the alignments.
The latter is a “last resort”, since it causes stress concentration on the shims and prevents the
joints from closing properly which will cause problems during grouting.

3.5 Systematic Error

It is worthwhile giving some consideration to the implications of making a systematic error in
each casting operation either as a result of a computational method error or as a physical
defect of the equipment which is systematically repeated in each segment of run. The final error
after “n” segments amounts to n(n-1) e/2. In other words, a systematic error of 0.6 mm in each
segment would amount to an off line error of about 25 mm after 10 segments and 120 mm after
20 segments. Clearly systematic errors must be avoided and the use of proven techniques
should be encouraged.

3.6 Temperature Effects

3.6.1 Temperature expansion and contraction

A rise of all in temperature will cause a structure to become longer or shorter. Bearings and
expansion joints are designed to accommodate this movement.

In some cases this temperature effect may cause problems during construction. After the
cantilever on this fixed pier is erected a connection is made to the remainder of the structure.
The connection should be able to pull the erected part of the structure over its bearings in order
to take care of the temperature movement. If the connection is not strong enough, the cast-in-
place splice may crack.

3.6.2 Temperature Gradient

A temperature gradient or temperature differential exists when a part of the structure has a
different temperature than another part. This commonly occurs when the top slab of the box
girder, which is exposed to the sun, heats up faster then the webs and the bottom, which are
not directly exposed. Temperature differences of 30-40 degrees Fahrenheit can easily occur.
As a consequence of this temperature differential, the top slab wants to expand, but the bottom
slab does not. In case of free cantilever as shown in Figure D.10(c) it can be seen that the tips
of the cantilever deflect. The amount of movement noted in the field increases of course with
the length of the cantilever. Because of this effect it does not make sense to measure
elevations any time after the structure has been exposed for some length of time to sun
radiation. The only suitable time for measuring elevations during erection is at sunrise.  The fact
that the cantilever tips move as they are exposed to the daily temperature cycle also affects the
timing of casting midspan splices. The suggested way to do this is:

1) Connect the cantilevers at the tip by means of a strong back.

2) Cast the splice when the deflection at the cantilever ends is the greatest (say 3 p.m) refer
Fig. D.11 enclosed

3) At sunrise the next day stress as many tendons as allowed by the strength of the “still
green” concrete. Usually this is two or four tendons, which is enough to compress the splice
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so that the subsequent temperature deflection will not crack the concrete at the splice at
the bottom.

Annexure-C

TECHNICAL SPECIFICATIONS FOR REINFORCED EARTH STRUCTURES WITH
POLYMERIC STRAP

A. DESCRIPTION

This work shall consist of Reinforced Earth Structures as per patented Reinforced Earth
Technology and consisting of precast discrete cruciform/rectangular concrete facing, high
tenacity Polymeric strap (GeoStrap5) reinforcement and High Adherence (HA) GeoStrap5
reinforcement in top two/three layers to generate high pull-out resistance, synthetic GeoMega
connection, with accessories / fittings and backfill material in accordance with the specifications
and in reasonably close conformity with the lines, grades design and dimensions shown on the
approved drawings.

This work shall consist of ‘Design and construction of Reinforced Earth retaining walls’ using
Reinforced Earth Technique/system and consisting of RCC Precast discrete concrete panel
with selected GeoStrap reinforcement elements, which shall conform to the detail technical
specification of high tenacity polymeric strap with subsystems and backfill material meeting
specifications and approved drawings. No other soil reinforcement in the form of strip, mesh,
mat, sheet etc. and no other connection system in the form of friction based, metallic dowels
and hooks etc. shall be allowed for construction.

Design and construction of Reinforced Earth retaining wall shall include loading from traffic or
pavement, seismic activity, drainage subsystem, provision of friction slab crash barrier and
precast RCC discrete facia panel element of nominal 180mm thickness, PCC leveling pad, toe
protection etc., necessary foundation treatment, if required to ensure meeting deficiency of the
bearing capacity of the underlying soil for adequate and uniform distribution of the stresses
induced due to the incident loads to the base, besides ensuring stability against slip circle
failure. The contractor shall need to assess and substantiate the availability and design
adequacy of soil safe bearing capacity under the location of the wall before execution of the
work.

All Reinforced Earth works shall be executed as per ISO: 9001:2008 scope of registration for
“The structural design, engineering, procurement, supervision and installation and Project
Management of Mechanically Stabilised Earth and Precast Concrete structures for civil
engineering applications.” by the specialized agency. The specialized supplier must produce
BBA certificate of the proposed system in their name or in the name of the parent/ principle
company.

B. SCOPE

This work shall consist of Reinforced Earth Retaining wall Structures as per proprietary
Reinforced Earth Technology and consisting of precast discrete concrete facing and
reinforcement elements comprising of high tenacity Polyester GeoStrap reinforcement
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with accessories/fittings and backfill material in accordance with the specifications and
in reasonably close conformity with the lines, grades, design and dimensions shown
on the approved drawings.

The work consists of designing and constructing permanent retaining wall through the
specialized supplier like M/s. Reinforced Earth India Pvt. Ltd. or other similar agencies meeting
the eligibility criteria. The contractor shall arrange all design calculations, drawings, labour,
materials and equipment to design and construct the Reinforced Earth structure in accordance
with this specification.

The work shall generally be done in conformity to the MORT&H “Specification for Road and
Bridge Works: Latest Revision, Section 3100. The detailed design and drawings of the work
done in accordance with the MORT&H specifications and in accordance to BS:8006:1995 “
Strengthened/Reinforced Soils and Other Fills” meeting the ultimate and serviceability limit
state requirements as per other international standards wherever relevant. The design will also
cater for single lane IRC class 70 R, two lanes IRC class A or combination of the two as
external live traffic loads for 3-lane carriageway, safety barrier system and earthquake loads as
per IS 1893: 2002. Proprietary /Patentee’s particular Specifications shall be incorporated
wherever relevant.

C. MATERIALS

1. General

Since Reinforced Earth is a specialized technique; the contractor shall make his own
arrangements to secure the supplies and services needed meeting the technical specification
from a specialized technology provider.

2. Precast Concrete Facing

R.C.C Precast concrete facing elements shall be of Tee shape (standard face area not less
than 3 sqm except 'cut, panels, half panels, top panels and special panels) and the dimensions
shall conform to the details shown on the final construction drawing. However, all dimensions
shown below are typical. Concrete shall be of grade shown on the drawings and shall conform
to the requirements specified in section 1700 “Structural Concrete” of MORT&H.

The grade of facia concrete shall be M-35. The thickness of RCC panel shall be nominal
180mm with adequate steel reinforcement as per typical system requirement.
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(a.) Casting

The elements shall be cast on flat area of a specially prepared mould. GeoMega connectors
and lifting devices shall be cast in place to the dimensions and tolerances shown on approved
System drawing and GeoMega connectors shall be set on the rear face, prior to casting. No
other types of connection system shall be used due to durability and long term performance
purpose. The concrete in each unit shall be placed without interruption and shall be compacted
by the use of an approved vibrator supplemented by such hand-tamping as may be necessary
to ensure that the concrete reaches into the corners of the forms and prevent formation of
stone pockets or cleavage planes. Clear form oil of the approved and only from single
manufacturing source shall be used through out the casting operations to avoid colour
variation.

(b.) Curing

The precast elements shall be cured for a sufficient length of time as approved by Engineer so
that the concrete develops the required compressive strength. Only fresh potable water shall be
used for curing.

(c.) Removal of forms

The forms shall remain in place until they can be removed without damaging the elements. The
scheme of removal of form work shall be as per relevant MORT&H specifications.

(d.) Scribing

The date of manufacture and batch number shall be clearly scribed on the rear face of each
unit.

(e.) Concrete finish

The front (exposed) face of the elements shall have the finish approved by the Engineer-in-
charge. The rear face shall have the finish of unformed surface and shall be roughly screened
to eliminate open pockets of aggregates.

(f.) Tolerances

All elements shall be manufactured within the following tolerances:
 Evenness of the front face : ± 5 mm over 1500mm
 Difference between lengths of two diagonals: ±10 mm max.
 Thickness : ±15 mm

GeoMega® Connection system
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(g.) Handling, Storage and Transporting

All elements shall be handled, stored and transported in such manner as to eliminate the
danger of chipping, cracks, fracture and excessive bending stresses. Elements in storage shall
be supported on firm wooden / rubber blocks/pads placed adjacent to the Dowel bars to avoid
bending.

(h.) Acceptability

Acceptability of the precast elements shall be determined on the basis of compression tests, as
per MORT&H. Specifications and visual inspection.  A minimum of one sample of 6 cubes shall
be taken for each lot of 5 cum or 12 cubes above 5 cum per day. Elements shall be acceptable
for placement in the structure if the strength at 10 days, or before, exceeds 75% of the 28 days
requirements.

(i.) Rejection

Elements shall be subject to rejection in case of failure to meet any of the requirements
specified above. In addition, defects, which indicate imperfect moulding, or defects indicating
honeycombed or open textured concrete, shall be sufficient cause for rejection.

3 Leveling Pad

A PCC leveling pad shall be provided under walls as seat beam just to rest the facing panel on
leveled surface. Concrete shall have a grade either M-15 or M-20. Maximum size of aggregates
shall be 20 mm. The pad shall be cured for at least 05 days prior to placing panels. The top
surface shall be leveled at ±3mm tolerance.

4 The specification of reinforcing element

4.1 Description :

GeoStrap 5 and High Adherence (HA) GeoStrap5

GeoStrap is is 50 mm wide strap with smooth edge and HA GeoStrap is 50 mm wide strap with
trapezoidal groove like rib (lateral teeth) on both side of the strap to generate high friction. It
consists of discrete channels of closely packed high tenacity polyester fibres respectively
encased in a Low Density Polyethylene sheath (LDPE)  as shown in figure.

HA GeoStraps typical cross section, processed by co-extrusion

The composite materials is passed through rollers to give a knurled finish on the sheath,
cooled, cut to length (usually 100m) and coiled.

The design and construction of reinforced earth wall shall be done using only synthetic strap
reinforcement with mechanical synthetic connection system as described above.

4.2 Specification
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The PET and PE materials used for GeoStrap manufacturing shall be selected amongst the
best available materials. The specific properties of each are listed below.

Table 1: Core polyester fibres: High tenacity polyester yarns are used

Table 2: Outer polyethylene sheath: Virgin high quality black Low Density Polyethylene is used for the
outer sheath

Table 3: PET GeoStrap reinforcement: Reinforcement specification

PET GeoStrapTM

Grade
kN

Characteristic
initial strength (kN)

Guaranteed
minimum width (mm)

20 20 47
37.5 37.5 49
50 50 49
65 65 49

The connection system shall be fully synthetic Omega shaped recess former and the shall be cast
within the concrete to form a permanent recess.

5 Joint Fillers

i. Bedding material between the horizontal joints (excluding the joint between the PCC base
and the bottom most panel) of the panels shall consist of EPDM (Ethylene Propylene Diene
Monomer) material.

ii. Sealing material for filling joint gaps, if required, other than bedding joints shall consist of
non woven polypropylene Geotextile of unit weight not less than 125 g/m2.

iii. For facia drainage and prevention of soil leaching wherever necessary, non-woven
polypropylene geotextile strips shall be provided against the vertical and horizontal joints
on the back face of the facia, as shown in the approved drawing.
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6 Properties of the fill

6.1 The properties of wall fill, subsoil, the retained fill and their interface media shall be based on
assumed representative soil data at the design stage, but the values shall be verified at the
time of the construction.

6.2 Fill in the wall shall be well graded wholly frictional non-cohesive free draining material.
Stratified layers of combined frictional and cohesive-frictional fill shall not be used without
specific design check. The use of soft chalk, unburnt colliery shale and unsuitable material shall
not be permitted. The pH value shall be confirmed before using such material. PET GeoStrap
shall be used as main reinforcement if pH < 9.

6.3 The angle of internal friction of the reinforced and retained fill shall not be less than 30
respectively. The design shall be done considering the actual properties of the fill material
subject to conformity of the above minimum value.

6.4 Fill for reinforced earth structures shall be well graded selected material as specified. The fill
must be so designed to allow dissipation of pore water pressure and shall have free draining
characteristics or by providing vertical drainage galleries in front of reinforced soil wall. The
association of drainage bay or interface drains shall be connected properly to the gradient
required and shall be maintained during compaction in layers.

6.5 Backfill materials used in the Reinforced Soil volume shall be reasonably free from organic or
otherwise deleterious materials and shall conform to the following mechanical and physico-
chemical requirements.

Such drainage parameters can be achieved with backfill materials having Plasticity index (PI)
=0 and coefficient of uniformity (Cu) ≥ 5.

(a.) Mechanical requirements
Sieve size Percent passing

150mm 100%
100mm more than 75%
75 micron less than 15%

Acceptance limits for materials with more than 15% passing 75 micron are related to the
percentage of particles smaller than 15 microns as follows:

 materials with more than 15% passing 75 micron sieve but less than 10% of
particles smaller than 15 microns are acceptable.

 materials with more than 15% passing 75 micron sieve and more than 10% of
particles smaller than 15 microns are inadequate and shall not be used except as specified in
(e) below.

(b) Quality Control
Initially at approval of source and subsequent at each change of source, backfill is to be
checked for gradation, pH and angle of internal friction. The results will indicate what further
tests are needed, if any.

(c) Water for Compaction

Water of minimum resistivity exceeding 700cm shall be used for compaction.

(d.) Materials not conforming to the above
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Materials not conforming to the above requirements may be used with the written consent of
Engineer after carrying out test.  Such materials shall be tested for their functional properties to
assure that they are consistent with the parameters used in the design calculations.

D. CONSTRUCTION REQUIREMENTS

The wall shall be measured from the bottom of the panel up to formation level on the
top of the pavement. The depth of the foundation below the finished ground level at the
foot of the slope or wall shall not be less than 2m or scour depth, whichever is higher.

The plan area of the wall/shape shall be excavated to provide a nominally level base, with
suitable plinth protection as required to receive the horizontal reinforcing element.

A strip footing as trough guide, made of PCC shall be provided at founding level to receive the
facia or the bottom most Panel tier. This Plinth shall have adequate soil cover against erosion
and scour.

1. Orientation

The reinforcing GeoStrap shall be placed at right angles to the face of the wall, with greater
cross sectional dimension in the horizontal plane. The reinforcement shall be placed in the
cross-sectional slope of 2.5 to 5% away from the facing towards the tail end to drain-out storm
water away from facing element.

If for any reason this is not possible (e.g., wing wall to a curved facia), then allowance shall be
made in the design for overlapping due to divergence of reinforcement.

Clear vertical spacing between the reinforcement shall not be less than 200mm except for
cross walls / return walls and in general reinforcement spacing shall not exceed 800m.

2. Facing batter

With panel RCC facia initial batter (or set batter) shall be necessary for practical installation as
per proprietary design guidelines.

3. Drainage

Drainage shall be very strictly followed as per drawing and specifications in detail. The
Reinforced Earth backfill is considered a self-draining media, having sufficient permeability to
relive hydrostatic pressures.  However, water logging in the reinforced fill increases the pore
pressure coefficient thereby resulting in tensile forces in Reinforced Earth Structure, reducing
the stability of the structure.  The reinforced fill shall have drainage bay behind facing and
retained fill as shown in drawing, 600mm wide, with 19.5mm to 9.1mm well graded crushed
aggregate to allow free draining of the reinforced fill along with the retained fill.

4. Excavations

Excavations shall be in accordance with the requirements of General and Special
Specifications and in reasonably close conformity to the limits and construction stages shown
on the drawings.

4.1 Foundation Preparation

The foundation for Reinforced Earth Structures shall be graded level for a width equal to or
exceeding the length of reinforcing element or as shown on the drawings. Prior to wall
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construction, if required by the Engineer, the foundation shall be compacted with a smooth
wheel vibratory roller.  Any foundation soils found to be unsuitable shall be removed and
replaced.

5. Erection

Precast concrete panels shall be placed vertically with the aid of a compatible light crane.  For
erection, panels are handled by means of lifting devices set into the upper edge of the panels.
Panels shall be placed in successive horizontal lifts in the sequence shown on the drawings as
backfill placement proceeds.  As fill materials is placed behind a panel, the panels shall be
maintained in vertical position by means of temporary wooden wedges placed in the joint at the
junction of the two adjacent top rows of panels during construction.  As construction proceeds,
and a fourth row is erected, the lowest row of wedges can be removed and so on.

External bracing may also be needed for the initial lift.  However, bracings shall be placed in an
area not more than 2.0 meter wide beyond the outer face of panels.

Vertical tolerances (plumb ness) and horizontal alignment tolerance shall not exceed 50mm
when measured along a 4 meters straight edge. The maximum allowable offset in any panel
joint shall be 25mm.

6. Laying and Compaction

Backfill placement shall follow closely the erection of each lift of panels.  At each reinforcing
element level, backfill should be roughly leveled before placing and connecting the reinforcing
elements. Reinforcing elements shall be placed normal to the face of the wall or as shown on
the drawings.  The maximum layer thickness shall not exceed 200 mm.  The Contractor shall
decrease this thickness if that is necessary to obtain the specified density.

At the end of each day’s operation, the Contractor shall shape the last level of backfill as to
permit runoff of rainwater away from the wall face.  Backfill shall be compacted in accordance
to the project specifications for embankment to a minimum required compaction of 95% of
modified proctor density in the entire width of the embankment, except up to 1.5m from the rear
face of wall, where the required compaction shall be minimum 90 % of maximum density and
shall be determined by the standard test and that the moisture content shall be plus or minus
2% of the optimum Moisture Content as determined. Backfill compaction shall be accomplished
without disturbance or distortion of reinforcing elements and panels.  Compaction in a strip of
the 1.5 meter wide adjacent to the backside of the wall facing, shall be achieved by the use of a
manually operated vibrating compactor, such that adverse edge stresses are not transferred to
the facing panels during construction.

E. TECHNICAL GUIDANCE

A technical representative of the patentee shall provide technical guidance during the casting
and erection phases to ensure that the quality of the works performed by the Contractor is in
accordance to the specifications.

F. APPROVAL OF PRODUCT / PROCESS / SYSTEM AND ELIGIBILITY CRITERIA

The system supplier either directly or through its licensee shall have at least 15 years of
experience in construction of Reinforced Earth Structures in India and minimum 40 years of
International experience.

The specialized agency must possess relevant BBA certification demonstrating similar material
being used for the construction of Mechanically Stabilized Earth Structures.

Only ISO 9001: 2008 certified Indian companies for “The structural design, engineering,
procurement, supervision and installation and Project Management of Mechanically Stabilised
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Earth and Precast Concrete structures for civil engineering applications.” are eligible to qualify
for reinforced earth works. Fully authenticated details of registration certificate shall be provided
prior to commencement of works.

Annexure-D

TECHNICAL SPECIFICATIONS FOR DESIGN, SUPPLY AND CONSTRUCTION OF
SHORED RETAINING WALL STRUCTURE

A. DESCRIPTION

Shored retaining structure wall(TerraLink or Equivelent) is a combination of stabilization of
existing slope/structure by fully threaded solid hot laminated geotechnical bars (TerraNail or
Equivelent , Yield strength 670Mpa and Ultimate strength 800Mpa) followed by construction
of vertical wall with Terre Armee Technique using TerraTee (T- shape) or Equivelent concrete
facing panels with High Adherence (HA) GeoStrap5 and GeoStrap5/9 as soil reinforcing
element of  retaining structure mechanically connected with the Soil Nail.

B. SHORED RETAINING STRUCTURE BEHAVIOUR AND DESIGN CONCEPTS

The design concept of Shored retaining structure is to reinforce and strengthen the unstable
slopes by in-situ installation of Soil Nail and connecting the nails with Earth retaining system to
provide vertical fascia. Soil Nail creates a reinforced soil mass that is internally stable and able
to retain the ground mass within the unstable slope against active pressure, slip circle failure
and global stability. Soil Nails are then mechanically linked with the Earth retaining system,
which is designed to cater the pull-out resistance.

Soil Nail reinforcements are passive and can develop their reinforcing action through nail-soil
interactions as the slope mass deforms during and subsequent to construction. The nail-soil
interaction consists of transferring the resisting tensile forces generated in the inclusions of
"non-extensible" threaded high strength soil nails into the slope through adhesion/bond strength
mobilized at the nail-soil interface. Estimation of pullout resistance of soil nail plays most
important role in the design of Soil Nail. The pullout resistance is mainly based on bond
strength or adhesion at the soil-nail interface.
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The detailed design and drawings of the work shall be done meeting the ultimate and
serviceability limit state requirements as per FHWA0-IF-03-017, “Geotechnical Engineering
Circular No.7 on Soil Nail Walls” OR French Standard AFNOR NF P 94-270, July 2009
“Geotechnical design of Retaining Structures reinforced fill and soil nailing structures” OR in
accordance to BS: 8006:1995 “Strengthened/Reinforced Soils and Other Fills” where ever
relevant.

Wherever highway loading is to be considered, the design will cater for single lane IRC class 70
R, two lanes IRC class A or combination of the two as external live traffic loads for 3-lane
carriageway and design ground acceleration (50% of Zone factor, Z in Table 2) as per IS 1893:
2002 (Part – I). Specialized supplier’s Specifications shall also be incorporated wherever
relevant for design and construction.

All soil nailing works and shored retaining structure wall shall be executed as per ISO:
9001:2008 scope of registration for “The structural design, engineering, procurement,
supervision and installation and Project Management of Mechanically Stabilised Earth and
Precast Concrete structures for civil engineering applications.” by the specialized agency only.

C. WORK REQUIREMENT

1. General

Shored retaining structure wall is a specialized work. The Contractor shall make his own
arrangements to secure the design, supplies and services needed from one specialized system
provider.

The work consists of designing and constructing permanent Shored retaining structure wall
through the specialized supplier meeting the eligibility criteria. The contractor shall arrange all
design calculations, drawings, work force, materials and equipment to design and construct the
Shored retaining structure in accordance with this specification through one specialized system
provider.

The work shall consist of grouted and galvanized fully threaded solid hot laminated
geotechnical bars described elsewhere in this document. No other soil nails, like solid threaded
re-bars/ strands/ driven nails of any type or pipe nails are allowed in this work.

This work shall also consist of retaining wall Structures as per Terre Armee technology or
Equivelent and consisting of TerraTee(or Equivelent) RCC facing and reinforcement elements
comprising of high tenacity polyester High Adherence GeoStrap5 and standard GeoStrap5 / 9
with accessories/fittings and backfill material in accordance with the specifications and in
reasonably close conformity with the lines, grades, design and dimensions shown on the
approved drawings. The retaining wall shall be designed and constructed using LLDPE coated
High Adherence GeoStrap5 and GeoStrap5/9 as described in this technical specification and
no other type of reinforcement like PVC/Latex/ Bitumen coated /HDPE geogrids, or
metallic/non-metallic mesh or sheet type shall be allowed.

2. Drilling

To ensure good performance and high pull-out strength of Soil Nail, the hole has to be drilled
and grouted immediately after drilling and to ensure effective length of the drilled hole just
before grouting, an additional drilled length of 0.25m to 0.5 m to the design nail length should
be drilled to ensure the availability of minimum design length irrespective of presence of debris
towards the bottom of the hole. However, the nail length should remain same as per the design
length.
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There are many drilling techniques and tools that can be adopted for drilling holes; however, for
this project only drilled and grouted method shall be adopted, which is the most commonly used
method worldwide for permanent stability. Basic requirements of proper or efficient drilling for
Soil Nail are deployment of suitable machines (appropriate combination of thrust, torque, rotary
speed, percussive force and flushing methods) and skilled operator to ensure high quality
installation and timely completion of the project. While carrying out the drilling, following points
must be ensured.

 The drill diameter shall be as shown on detailed design and approved construction
drawing.

 Complete the drilling as soon as possible (typically less than 1 hour for the specified
nail geometry).

 Machines shall be capable of permitting continuous and straight penetration in material
that may invariably change abruptly from some localized soft to extremely, hard or rock
strata, etc.

 The equipments used must be capable of providing a constant diameter, stable drilled
hole, wholly and cleanly removing the debris.

Soil Nail holes (drill holes) are drilled using one of several available drilling methods, including
rotary, percussion, auger, and rotary/percussion drilling. Rotary percussive drilling method
using suitable top hammer or down the hole (DTH) hammer with proper drill bits (75mm to
300mm) to suit the types of materials can meet the above requirements.

3. Soil Nail Reinforcement

The main function of Soil Nail reinforcement is to transfer load by tension when the whole nail
lengths are bonded to the soil. Soil Nail Reinforcements shall be fully threaded Solid Hot
Laminated Geotechnical Bars. The maximum available length shall be 11.8m. The delivered
lengths of the deformed bar shall be continuous without splices or welds, new, straight,
undamaged, bare for temporary structure and hot dip galvanized for permanent structures as
shown in the approved drawings. For permanent structures (120 year design life), the bar shall
be hot-dip galvanized conforming to IS 4759: 1996 requirements, except that the average zinc
coating weight on the outer surface is not less than 320gm/m2 (equivalent thickness of 70
microns) and epoxy coated. Thickness of epoxy coating on the outer surface of the nail shall
not be less than 2mm.. If the required length of Soil Nail is more than 11.8m, then the bars can
be joined together using couplers. The detailed specification is as follows:

Nominal
diameter Grade

Cross
section
(mm²)

Yield
load
(kN)

Ultimate
load
(kN)

Elongation
Min Agt

(%)

Elongation
Min A10d

(%)

16 St 670/800
(grade 97) 201 134 160 5 7

20 St 670/800
(grade 97) 314 210 251 5 7

25 St 670/800
(grade 97) 491 328 392 5 7
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28 St 670/800
(grade 97) 616 412 492 5 7

32 St 670/800
(grade 97) 804 538 643 5 7

Nominal
diameter Grade

Cross
section
(mm²)

Yield
load
(kN)

Ultimate
load
(kN)

Elongation
Min Agt

(%)

Elongation
Min A10d

(%)

16 St 500/550
(grade 75) 201 101 111 5 10

20 St 500/550
(grade 75) 314 157 173 5 10

25 St 500/550
(grade 75) 491 246 270 5 10

28 St 500/550
(grade 75) 616 308 339 5 10

32 St 500/550
(grade 75) 804 402 442 5 10

The Soil Nail shall be free from dirt and soil. Excessive force shall not be allowed in inserting
the Soil Nail. In case of insertion refusal, the nail shall be withdrawn and reinserted after re-
drilling the drilled hole.

4. Bar Coupler

Bar coupler if required, shall develop full ultimate tensile strength of the bar as certified by the
manufacturer.

5. Nail Grout

Grouting with a neat cement grout with non-shrink admixture or flyash/sand/cement mixture
(with a minimum 3-day compressive strength of 10.5 Mpa and a minimum 28-day compressive
strength of 21 Mpa) is used to fill up the voids in the drilled hole. This strengthens the ground
immediately adjacent to the drilled hole, enhances the bond strength and protects the bar
against the corrosion. Grouting shall be carried out simultaneously with drilling and insertion of
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Soil Nail, unless otherwise approved by the Engineer as per the local working condition. If in
any case grouting is done afterwards, then drilled hole left overnight for a longtime un-grouted
may encounter excessive swelling or relaxations and loss of bond strength. Also drilled holes
left for days and having been subjected to wetting by inflow surface runoff can lose bond
strength by more than 50%. In such case the drilled hole shall be protected with PVC pipe or
for drilled hole that have been left un-grouted for too long or left overnight should be re-drilled
(larger by 15% and longer and flushed clean again by compressed air just before grouting. In
specific case, pressure grouting before insertion of nail is acceptable provided that the Soil Nail
is immediately inserted through the grout without difficulty and the bond strength is confirmed
by pull-out test.

6. Admixture

Admixtures that control bleed, improve flow ability, reduce water content, and retard set may be
used in the grout subject to review and acceptance by the engineer. Accelerators are not
permitted. Expansive admixtures may only be used in grout used for filling sealed
encapsulations.

7. Drainage

100 mm dia. and length (as required) perforated PVC pipes wrapped with non-woven
Geotextile shall be inserted within the unstable slope by drilling method. This will release the
pore water pressure, which may develop within soil mass.

Detailed drainage arrangement shall be made as shown in the construction drawing.

8. Installation

Soil Nail shall be installed either by simultaneous drilling and grouting method or inserting in
predrilled hole and then immediate grouting. The diameter of drill hole shall range from 75 to
150 mm in diameter. After the nail bar is inserted in the drill hole, the drill hole is filled with
clean cement grout, as discussed previously. This method is referred to as open-hole
installation. As the grout sets, it bonds to the Soil Nail bar and the surrounding ground.

9. Load Testing

Soil Nails are load tested in the field to verify that the nail design loads can be carried without
excessive movements and with an adequate factor of safety. Testing is also used to verify the
adequacy of the contractor’s drilling, installation, and grouting operations prior to and during
construction of the soil nail wall. If ground and/or installation procedures change, additional
testing may be required to evaluate the influence on soil nail performance. One unit of test shall
be conducted for every 2000sqm of face area or at every change of site location. Each unit of
test shall consist of minimum 3 number of test. If all test results indicates faulty construction
practice or soil nail capacities are less than that required, the contractor should be required to
alter nail installation/construction methods or revise the design based on the actual pull-
out/bond resistance. Testing of any nail shall not be performed until the nail grout have cured
for at least 72 hrs or attained at least their specified 14-day compressive strength.

Testing equipment shall include dial gauges, dial gauge support, hollow jack and pressure
gauge/load cell, electronic load cell, and a reaction frame.

10. TerraTee(or Equivelent) Facing Panels for shored retaining structure  Wall

R.C.C Precast concrete facing elements shall be of /Tee shape (standard face area not less
than 3 sqm except 'cut, panels, half panels, top panels and special panels) and the dimensions
shall conform to the details shown on the final construction drawing.

The grade of concrete for the panels shall be M-35. The thickness of RCC Panel shall be
nominal 180mm with adequate steel reinforcement as per typical system requirement.
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10.1 Casting

The elements shall be cast on flat area of a specially prepared mould. The concrete in each
unit shall be placed without interruption and shall be compacted by the use of an approved
vibrator supplemented by such hand-tamping as may be necessary to ensure that the concrete
reaches into the corners of the forms and prevent formation of stone pockets or cleavage
planes. Clear form oil of the approved and only from single manufacturing source shall be used
throughout the casting operations to avoid colour variation.

10.2 Curing

The precast elements shall be cured for a sufficient length of time as approved by Engineer so
that the concrete develops the required compressive strength. Only fresh potable water shall be
used for curing.

10.3 Removal of forms

The forms shall remain in place until they can be removed without damaging the elements. The
scheme of removal of form work shall be as per relevant MORT&H specifications.

10.4 Scribing

The date of manufacture and batch number shall be clearly scribed on the rear face of each
unit.

10.5 Concrete finish

The front (exposed) face of the elements shall have the finish approved by the Engineer-in-
charge. The rear face shall have the finish of unformed surface and shall be roughly screened
to eliminate open pockets of aggregates.

10.6 Tolerances

All elements shall be manufactured within the following tolerances:
 Evenness of the front face : ±5mmover 1500mm
 Difference between lengths of two diagonals: ±10 mm max.
 Thickness : ±15 mm

10.7 Handling, Storage and Transporting

All elements shall be handled, stored and transported in such manner as to eliminate the
danger of chipping, cracks, fracture and excessive bending stresses. Elements in storage shall
be supported on firm wooden / rubber blocks/pads placed adjacent to the Dowel bars to avoid
bending.

10.8 Acceptability

Acceptability of the precast elements shall be determined on the basis of compression tests, as
per MORT&H. Specifications and visual inspection.  Concrete shall be kept for compressive
strength test as per IS: 456:2000 criteria. Elements shall be acceptable for placement in the
structure if the strength at 10 days, or before, exceeds 75% of the 28 days requirements.

10.9 Rejection

Elements shall be subject to rejection in case of failure to meet any of the requirements
specified above. In addition, defects, which indicate imperfect moulding, or defects indicating
honeycombed or open textured concrete, shall be sufficient cause for rejection.

11. Leveling Pad
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A PCC leveling pad shall be provided under walls as seat beam just to rest the facing panel on
leveled surface. Concrete shall have a grade either M-15 or M-20. Maximum size of aggregates
shall be 20 mm. The pad shall be cured for at least 05 days prior to placing panels. The top
surface shall be leveled at ±3mm tolerance.

12. Soil reinforcing element

12.1 Description :

Standard GeoStrap5 / 9 and High Adherence (HA) GeoStrap5

The standard GeoStrap5 is 50 mm, Geostrap 9 is 90mm wide strap and HA GeoStrap5 is 50 mm wide
strap with trapezoidal groove like rib (lateral teeth) on both side of the strap to generate high friction. It
consists of discrete channels of closely packed high tenacity polyester fibres respectively encased in a
Low Density Polyethylene sheath (LDPE) as shown in figure.

HA GeoStraps typical cross section, processed by co-extrusion

The composite material is passed through rollers to give a knurled finish on the sheath, cooled,
cut to length (usually 100m) and coiled. HA GeoStrap5 shall be used in top one/two layers of
the Earth retaining Structure and GeoStrap5 shall be used in rest of the layers and shall be
connected mechanically with the Soil Nail to form Shored retaining structure.

12.2 Specification:

The PET materials used for GeoStrap manufacturing shall be selected amongst the best
available raw materials. The specific properties of each are listed below.

Table 1: Core polyester fibres: High tenacity polyester yarns are used

Table 2: GeoStrap reinforcement: Reinforcement specification

GeoStrap
Grade Characteristic Guaranteed



NAGPUR METRO RAIL CORPORATION LTD. (NMRCL)

Section 5 Works Requirement Technical Specifications for Civil Works (Ch. V) Page 170 of 174
NMRCL/NGP/METRO/AT GRADE ALIGNMENT CH. 14620 TO CH. 19154.5 AND DEPOT

13. Fillers:

For facia drainage and prevention of soil leaching wherever necessary, non-woven
polypropylene geotextile strips shall be provided on the back face of the wall, as shown in the
approved drawing.

14. Galvanized Mechanical Connection between Soil Nail and GeoStrap5

Mechanical connector is used to connect the Soil Nail with GeoStrap5/9, HA GeoStrap5 soil
reinforcement. The connector shall be manufactured using carbon steel meeting the long term
design strength criteria. After fabrication, the connector is hot-dip galvanized to BS 729:1971
requirements or IS 4759: 1996, except that the average zinc coating weight is not less than
600gm-2.

15. Properties of the fill

15.1 The properties of wall fill, subsoil, the retained fill and their interface media shall be based on
assumed representative soil data at the design stage, but the values shall be verified at the
time of the construction.

15.2 Fill in the shored wall (fill between existing wall and new wall) shall be well graded gravel or
coarse sand with coefficient of uniformity > 5 and angle of internal friction minimum 300. The
use of soft chalk, unburnt colliery shale and unsuitable material shall not be permitted strictly

15.3 Fill for Earth retaining structures shall be well graded selected material as specified. The fill
must be so designed to allow dissipation of pore water pressure and shall have free draining
characteristics.

15.4 Backfill materials used in the Reinforced Soil volume shall be reasonably free from organic or
otherwise deleterious materials and shall conform to the following mechanical and physio-
chemical requirements.

(a.) Mechanical requirements
Sieve size Percent passing

100mm 100%
75mm more than 75%
75 micron less than 15%

Acceptance limits for materials with more than 15% passing 75 micron are related to the
percentage of particles smaller than 15 microns as follows:

 Materials with more than 15% passing 75 micron sieve but less than 10% of particles
smaller than 15 microns are acceptable.

 Materials with more than 15% passing 75 micron sieve and more than 20% of particles
smaller than 15 microns are inadequate and shall not be used except as specified in (e)
below.

 Materials with more than 15% passing 75 micron sieve and 10 to 20 % of particles
smaller than 15 microns are acceptable provided that the internal friction angle is not
smaller than 30.

kN initial strength (kN) minimum width (mm)
20 20 49

37.5 37.5 49
50 50 49
65 65 49
90 90 89
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(b) Quality Control
Initially at approval of source and subsequent at each change of source, backfill is to be
checked for gradation, pH and angle of internal friction. The results will indicate what further
tests are needed, if any.

(c) Water for Compaction

Water of minimum resistivity exceeding 700cm shall be used for compaction.

(d.) Materials not conforming to the above

Materials not conforming to the above requirements may be used with the written consent of
Engineer after carrying out test.  Such materials shall be tested for their functional properties to
assure that they are consistent with the parameters used in the design calculations.

In between the excavated slope and the retaining wall where the space availability is less than
2.5m, self compacting well graded coarse aggregate/ gravel (Cu>5) shall be used as per the
detailed design.

16. CONSTRUCTION

i. Excavate Initial Cut (if relevant)

Before commencing excavation, all surface water above the face to be nailed must be
controlled by the use of collector trenches to intercept and divert surface water. The initial cut is
excavated to a depth slightly below the second row of nails, typically about 1 to 3 meters
depending on the ability of the soil to stand unsupported for a minimum period of 24 to 48
hours. This may require either a closer spacing of the two top rows of Soil Nail or to increase
the downward inclination of the first row of Soil Nail by 5° to encounter a better bond zone.
Where face stability is problematical for these periods of time, a stabilizing berm can be left in
place until the nail has been installed and final trimming then takes place just prior to
application of the facing. Mass excavation is done with conventional earth moving equipment.
Final trimming of the excavation face is typically done with a non-toothed backhoe or hydraulic
excavator bucket or manually. Usually, the exposed length of the cut is dictated by the area of
face that can be temporarily stabilized in the course of a working shift. The excavated face
profile should be reasonably smooth and regular. A level working bench on the order of 3 to 5
meters width is typically left in place to accommodate the drilling equipment used for nail
installation. Smaller tracked drills are available that can work on bench widths as narrow as 3
meters and with headroom clearance as low as 4 meters.  Steepening of existing slopes by
inserting Soil Nail may require the drilled bed to be mounted on an excavator arm and slave
powered from the drill rig due to the lack of adequate bench width.

Excavations shall be in accordance with the requirements of General and Special
Specifications and in reasonably close conformity to the limits and construction stages shown
on the drawings.

a. Foundation Preparation for the Shored retaining structure structure

The foundation for Shored retaining structure structures shall be graded level for a width equal
to or exceeding the length of reinforcing element or as shown on the drawings. prior to wall
construction, if required by the Engineer, the foundation shall be compacted with a smooth
wheel vibratory roller or plate compactor.  Any foundation soils found to be unsuitable shall be
removed and replaced.

ii. Drill Hole for Soil Nail

Nail holes are drilled at predetermined locations to a specified length and inclination using a
drilling method appropriate for the ground conditions. Drilling methods include both uncased
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methods for more competent materials (rotary or rotary percussive methods using air flush, and
dry auger methods) and cased methods for less stable ground (single tube and duplex rotary
methods with air or water flush, and hollow stem auger methods).

iii. Install and Grout Nail

In case the soil is non-collapsible in nature, drilling is done first and then the Soil Nail of
required length is inserted and grouted immediately to avoid any possible collapse.

In case the soil within the slope is collapsible in nature, casing shall be used while drilling and
then the Soil Nail shall be inserted and grouted in place as per the approved methodology.

iv. Erection

Prefabricated galvanized steel mesh facia panels shall be placed in grade as shown in the
drawing.  Panels shall be placed in successive horizontal lifts in the sequence shown on the
drawings as backfill placement proceeds.  As fill materials are placed behind a panel, the
panels shall be maintained in desired position by means of temporary wooden props.

External bracing may be needed for the initial lift.  However, bracings shall be placed in an area
not more than 2.0 meter wide beyond the outer face of panels.

Vertical tolerances (plumb ness) and horizontal alignment tolerance shall not exceed 50mm
when measured along a 4 meters straight edge. The maximum allowable offset in any panel
joint shall be 25mm.

The system provider’s working methodology shall also be incorporated.

v. Orientation

The soil reinforcing GeoStrap shall be placed at inclination to the face of the wall depending on
the location of Soil Nails, in the horizontal plane. The reinforcement shall be placed in the
cross-sectional slope of 2.5 to 5% away from the facing towards the tail end to drain-out storm
water away from facing element during construction. The tail end shall be connected with the
in-situ installed Soil Nail using a hot dip galvanized mechanical connection system.

Clear vertical spacing between the soil reinforcement shall not be less than 200mm except for
cross walls / return walls and in general reinforcement spacing shall not exceed 800mm.

vi. Drainage

Drainage shall be very strictly followed as per drawing and specifications in detail. The backfill
for this kind of retaining structure is considered as a self-draining media, having sufficient
permeability to relive hydrostatic pressures.  However, water logging in the fill increases the
pore water pressure coefficient thereby resulting in tensile forces in retaining structure,
reducing the stability of the structure. The Terre Armee (or Equivelent) fill shall have drainage
bay, 600mm wide, with well graded (as per system provider specification) crushed aggregate to
allow free draining of the  fill along with the retained fill zone i.e. the existing slope surface.

vii. Laying and Compaction

Backfill placement shall follow closely the erection of each lift of panels.  At each reinforcing
element level, backfill should be roughly leveled before placing and connecting the reinforcing
elements. Reinforcing elements shall be placed normal to the face of the wall or as shown on
the drawings.  The maximum layer thickness shall not exceed 200 mm.  The Contractor shall
decrease this thickness if that is necessary to obtain the specified density.

At the end of each day’s operation, the Contractor shall shape the last level of backfill as to
permit runoff of rainwater away from the wall face.  Backfill shall be compacted in accordance
to the project specifications for embankment to a minimum required compaction of 95% of
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modified proctor density in the entire width the facing panels and the existing slope, except up
to 1.5m from the rear face of facing panels, where the required compaction shall be minimum
90 % of maximum density and shall determined by the standard test and that the moisture
content shall be plus or minus 2% of the optimum Moisture Content as determined. Backfill
compaction shall be accomplished without disturbance or distortion of soil reinforcing elements
and panels. Compaction in a strip of the 1.5 meter wide adjacent to the backside of the wall
facing, shall be achieved by the use of a manually operated vibrating compactor, such that
adverse edge stresses are not transferred to the facing panels during construction.

viii. Facing on the slope surface

The facing shall be placed over slope surface after the soil nails are installed and the hex nut
has been tightened. The facing shall be in the form of steel mesh made of 150mm x 150mm
aperture sized grid with 8mm diameter ungalvanized steel re-bars (Fe-415/ Fe-500 grade)
placed and fixed on the slope surface with the Soil Nail end plates or 200mm long ‘U’ hook
anchorages driven into the soil. On top of the steel mesh, a cover of fertile soil mixed with
seeds of suitable planters/ saplings shall be provided as shown in the drawings and one layer
of biodegradable erosion control blanket in the form of coir geotextile shall be laid and fixed.
Watering shall be done to support vegetation growth. The erosion control coir blanket shall
conform to the detailed specification as under;

Test carried out Coir Blanket
2.5-11-600

Tensile Strength (KN/m) ASTM D-4595-86

Machine direction 5.9
Cross machine direction 2.5

Elongation at max: load (%)

Machine Direction 35.5

Cross machine direction 41.0

CBR Puncture resistance (N) 751.4

Equivalent pore size (microns) (porosity)
ASTM D-4751-99 ISO- 12236-96

725

Liquid absorptive capacity (%)
ISO =9073-6-2000

86.0

ix. Repeat Process to Final Grade

The sequence of excavation, drilling, installation of Soil Nail and grouting, erection of
prefabricated panel, laying of soil reinforcement, connecting with the Soil Nail and backfill
compaction is repeated until the final grade is achieved.

D. MEASUREMENT FOR PAYMENT:

The embedded length of the soil nail shall be measured along the center line of the nail from
and payment shall be made accordingly for shored retaining structure.

E. SUPERVISION

Since this work is specialized in nature, the contractor shall appoint a specialized system
provider for this work. Technical representatives of the system provider shall be present at the
site to provide technical guidance during the execution to ensure that the quality of the works
performed by the contractor is in accordance to the specifications.
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All expenses relative to his presence on site shall be borne by the contractor.

F. APPROVAL OF SYSTEM AND ELIGIBILITY CRITERIA OF THE SYSTEM PROVIDER

The Shored retaining structure work consisting Soil Nail and earth retaining structure must be
executed by engaging ONE specialized system provider for design, drawing, supply of
components, execution and full-time supervision for the entire work of Shored retaining
structure. Manufacturing companies of metallic/ non-metallic nails or geosynthetic materials or
any soil/ rock drilling agency shall NOT be approved as a system provider.

The specialized system provider either directly or through its licensee shall have at least 15
years of experience in construction of Earth retaining Structures in India and minimum 40 years
of International experience. The specialized agency or its subsidiary or principal company must
have executed at least 5 numbers of similar Shored retaining structure work anywhere in the
world.

The system provider must have completed one project involving Soil Nail in India.

The system provider should have an average turnover of INR 600 million in the last three
financial years.

Only ISO 9001: 2008 certified Indian companies for “The structural design, engineering,
procurement, supervision and installation and Project Management of Mechanically Stabilised
Earth and Precast Concrete structures for civil engineering applications.” are eligible to qualify
for Shored retaining structure works. Fully authenticated details of registration certificate shall
be provided prior to commencement of works.
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GENERAL CONDITIONS OF CONTRACT

1 DEFINITIONS AND INTERPRETATION

Definitions 1.1 The following contract terms and expressions as used in the contract
defined shall have the meanings assigned to them, except where the
context otherwise requires. Words indicating persons or parties include
corporations and other legal entities except where the context requires
otherwise.

1.1.1 Documents
1.1.1.1 “Contract Data” means the pages completed by the Employer entitled

`Contract Data’ which constitute Part A of the Special Conditions of
Contract.

1.1.1.2 “Construction and/or Manufacture Documents” means all drawings,
calculations, computer software (programs), samples, patterns, models,
operation and maintenance manuals, and other manuals and information
of a similar nature, to be submitted by the Contractor.

1.1.1.3 “Contract” means the written Contract Agreement, the Letter of
Acceptance,  General Conditions of Contract, Special Conditions of
Contract, the Employer’s Requirements, the Tender, the Notice of
Invitation to Tender, Instructions To Bidders, the Contractor’s Proposal,
the Schedules, Clarifications issued and such further documents which
are listed in the Letter of Acceptance or Contract Agreement (if
completed).

1.1.1.4 “Contract Agreement” means the contract agreement pursuant to
acceptance letter referred to in Sub-Clause 1.4. It shall also include all
subsequent modifications/ amendments to record the Contract as a result
of the communications or negotiation proceedings between the parties.

1.1.1.5 “Contractor’s Proposal” means the proposal submitted by the
Contractor with the Tender, as modified and accepted by the Employer
and included in the Contract.

1.1.1.6 “Design Data” means all specifications, plans, drawings, details, graphs,
sketches, models, levels, setting-out dimensions, calculations duly
checked by the Contractor and other documents relating to the Design of
Erection/Launching Schemes for Via-ducts and Temporary Works,
prepared or to be prepared by or on behalf of the Contractor.

1.1.1.7 “Drawings” means the Employer’s Drawings and the Drawings
submitted by the Contractor and any modification of such drawings as
any, from time to time, be furnished or for which the Engineer has issued
a Notice of No Objection.

1.1.1.8 “Employer’s Requirements” means the description of the scope,
standard, specifications, drawings, programme of work, indigenisation
programme (where applicable) as included in the Contract, and any
alterations and modifications thereto in accordance with the Contract.

1.1.1.9 “Letter of Acceptance” means the letter from the Employer or the
Engineer, or a person nominated by them on their behalf for this purpose,
to the Contractor, conveying acceptance of the Tender, subject to any
modifications agreed to between the parties and includes advance
acceptance of the tender.

1.1.1.10 “Safety, Health and Environmental (SHE) Manual” means the
Employer’s manual containing the requirements and conditions to be met
during the execution of the Works by the Contractor.

1.1.1.11 “Schedules” means the information and data submitted with the Tender,
as included in the Contract.
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1.1.1.12 “Tender or Bid” means the completed offer made by individual, Firm,
Company, Corporation, Joint Venture or Consortium for the execution of
the works.

1.1.1.13 “Bidder” or “Tenderer” means the person, firm or corporation
submitting a tender against the notice of invitation of tender and includes
his authorized agents or representatives.  Bidder shall mean ‘Contractor’
wherever the context so requires and vice-versa.

1.1.1.14 “Special Conditions of Contract” means any special conditions of
contract issued by the Employer prior to submission of the Tender or
negotiated and agreed in writing by the Employer and the Contractor
prior to and conditional upon acceptance of the Tender.

1.1.1.15 “Works Programme” means the programme showing the sequence,
method and timing of investigations, issue of No Objection Notices,
execution, manufacture, delivery to site, erection, installation, testing,
commissioning of the Works (including Integrated Testing and
Commissioning), indigenisation (where applicable) and related activities
in the form and content prescribed by the Employer’s Requirements, or
any amended or varied version thereof, as submitted by the Contractor
and for which the Engineer has issued a Notice of No Objection.

1.1.2 Persons
1.1.2.1 “Party” means the Employer or the Contractor as the context requires.
1.1.2.2 “Contractor” shall mean the person, firm, association of firms, Company

or Corporation  identified as the Contractor and whose tender for the
work has been accepted by the Company and responsible for carrying
out  the construction scope, in accordance with the Contract Documents
and unless the context otherwise so requires  shall include his/their
executors, administrators, successors and permitted assignees.

1.1.2.3 “Contractor’s representative” means the person (if any) named as
such in the Contract or other person appointed from time to time by the
Contractor under Sub Clause 4.3.

1.1.2.4 "Designated Contractors" means any of the following whose activities
or the works they are engaged to carry out, affect or are affected by the
Works, in any way or at any time:
(a) contractors, design consultants and utility authorities engaged on

the Project from time to time by the Employer;
(b) sub-contractors of any tier of the contractors above; provided that

the definition shall exclude the Contractor and his sub-contractors
of any tier in relation to the Works.

1.1.2.5 “Designer” means the Contractor, or part of the group forming the
contractor, person, firm or company or group of companies, or any
replacement, carrying out the Design of Erection/Launching Schemes for
Via-ducts and Temporary Works, or part thereof.

1.1.2.6 “Employer” means NAGPUR METRO RAIL CORPORATION LTD.
(NMRCL), its legal successors and assignees.

1.1.2.7 “Engineer” means any person/party nominated or appointed from time
to time by the Employer to act as the Engineer for the purposes of the
Contract and notified as such in writing to the Contractor.

1.1.2.8 “Employer’s Representative” means the person named by the
Employer in the Contract or appointed from time to time by the Employer
who acts on behalf of the Employer.

1.1.2.9 “Sub-Contractor” means the Individual, Firm, Company, Corporation,
Joint Venture or Consortium, having direct contract with the Contractor
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and to whom any part of the Work has been sublet by the Contractor,
with prior permission of the Engineer or Employer and shall include his
heirs, his executors, administrators, successors, legal representatives, as
the case may be.

1.1.3 Dates, Times and Periods
1.1.3.1 “Commencement Date” means the date of issue of Letter of

Acceptance (LoA) unless otherwise mentioned in the LoA.
1.1.3.2 “Contract Period” means the time for completing the Works or a

Section (as the case may be) under Sub-Clause 8.2 [Time for
Completion], as stated in the Contract Data (with any extension under
Sub-Clause 8.4 [Extension of Time for Completion], calculated from the
Commencement Date.

1.1.3.3 “Day” means a calendar day; “Week” means 7 calendar days and
“Year” means 365 calendar days.

1.1.3.4 “Effective Date” means the date on which the Contract comes into force
and effect.

1.1.3.5 “Gazetted Holiday” means every holiday which is observed by NMRCL
as a gazetted holiday.

1.1.3.6 “General Holiday” means Sunday.
1.1.3.7 “Key Date” means a date identified as such in the Contract.
1.1.3.8 “Defects Liability Period” or “Defects Notification Period” means the

period for remedy of defects (if any) as specified in the Contract Data or
as extended under sub-clause 10.3 of GCC calculated from the date of
taking over of whole of the Works and not any sub-section or part thereof.

1.1.3.9 “Stage” means level of progress of the works identified as such and
more particularly described in the Employer’s Requirements for which a
Key Date for the achievement thereof is stipulated in the Contract.

1.1.4 Tests and Completion
1.1.4.1 “Factory Tests” means the tests required to be carried out in the factory

premises on components, equipment, subsystem, system, etc. during
and/or after manufacture in the factory.

1.1.4.2 “Performance Certificate” means the certificate issued by the Engineer
under Sub-Clause 10.9.

1.1.4.3 “Taking Over Certificate” means a certificate issued under Clause 9.1.
1.1.4.4 “Tests on Completion” means the tests specified in the Contract and

designated as such, including Integrated Testing and any other such
tests as may be agreed by the Engineer and the Contractor, or instructed
as a Variation, which are to be carried out before the Works, or any
Section are taken over by the Employer.

1.1.5 Money and Payments
1.1.5.1 “Contract Price” or “Contract Value” or “Contract Amount” means

the amount stated in the Letter of Acceptance as payable to the
Contractor for execution of the work including remedying of any defect
during completion and maintenance period therein, subject to such
additions thereto or deductions there from as may be made under the
provisions of the Contract.

1.1.5.2 “Cost” means all expenditure properly incurred (or to be incurred) by the
Contractor, whether on or off the Site, including overhead and similar
charges, but does not include profit.

1.1.5.3 “Final Payment Certificate” means the payment certificate issued by
the Engineer under Sub-Clause 11.9.
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1.1.5.4 “Final Statement” means the agreed statement defined in Sub-Clause
11.7.

1.1.5.5 “Foreign Currency” means a freely convertible international trading
currency in which part of the Contract Price is payable, but not the Local
Currency.

1.1.5.6 “Interim Payment Certificate” means any payment certificate issued by
the Engineer under Sub-Clause 11.4, other than the Final Payment
Certificate.

1.1.5.7 Local Currency” means Indian Rupees.
1.1.5.8 “Retention Money” means the accumulated retention monies retained

by the Employer under sub clause 11.5.

1.1.6 Other Definitions
1.1.6.1 “Contractor’s Equipment” means all machinery, apparatus, appliances,

other things of whatsoever nature required for purpose of the Contract,
including without limitation, Contractor’s plant and equipment, or
materials to or from the Site, but does not include Plant, or Materials
intended to form or forming part of the Permanent Works.

1.1.6.2 “Materials” means things of all kinds (other than Plant) to be provided
and incorporated in the Permanent Works by the Contractor, including
the supply-only items (if any), which are to be supplied by the Contractor
as specified in the Contract.

1.1.6.3 “Plant” means the machinery, equipment, and apparatus and the likes,
intended to form or forming part of the Permanent Works, including the
supply-only items (if any), which are to be supplied by the Contractor as
specified in the Contract.

1.1.6.4 “Section” means a part of the Works specifically designated in the
Contract Data as a Section (if any).

1.1.6.5 “Site” means the places provided by the Employer where the Works are
to be executed and to which Plant and Materials are to be delivered, and
any other place as may be specifically designated in the Contract as
forming part of the Site.

1.1.6.6 “Variation” means any alteration and/ or modification to the Employer’s
Requirements, which is instructed by the Engineer or approved as a
variation by the Engineer, in accordance with Clause 12.

1.1.6.7 “Works” means the work to be executed in accordance with the Contract
and shall include both Permanent Works and Temporary Works.

1.1.6.8 “Permanent Works” means the permanent works to be executed,
completed and maintained in accordance with the Contract.

1.1.6.9 “Temporary Works” means all temporary and enabling works of any
kind required for the execution and completion of the works and the
remedying of any defect therein, and which subsequently be removed by
the Contractor.

1.1.6.10 “Project” means as defined in Contract Data/Special Conditions of
Contract.

Interpretation 1.2 In the Contract except where the context requires otherwise:
(a) words indicating one gender include all genders;
(b) words indicating the singular also include the plural and words indicating

the plural also include the singular and
(c) “written” or “in writing” means hand-written, type written, printed or

electronically made and resulting in a permanent record.

The marginal words and other headings shall not be taken into consideration
in the interpretation of these conditions.
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Law and
Language

1.3 The Contract shall be governed by the Acts and Laws of India, the rules,
regulations and bye-laws of the concerned public bodies and authorities.
Language of the Contract shall be English.

Contract
Agreement

1.4 The Employer and the Contractor shall execute a Contract Agreement in the
form annexed in Schedules to Special Conditions of Contract, with such
modifications as may be necessary to record the Contract within 45 days
from the date of issue of Letter of Acceptance by the Employer. The costs of
stamp duties and similar charges imposed by law shall be borne by the
Contractor.

Priority of
Documents

1.5 The documents forming the Contract are to be taken as mutually explanatory
of one another. If there is an ambiguity or discrepancy in the documents, the
Engineer shall issue any necessary clarification or instruction to the
Contractor, and the priority of the documents  shall be unless otherwise
specified in the Special Conditions of Contract, as follows :
a) (The Contract Agreement;
b) The Letter of Acceptance;
c) Priced Bill of Quantities;
d) The Employer’s Requirements:

(i) Scope of Work
(ii) Technical Specification
(iii) General Requirement - Construction

e) Safety, Health and Environment (SHE) Manual;
f) The Special Conditions of Contract (SCC) including Schedules;
g) The General Conditions of Contract (GCC);
h) Instructions to Bidders (ITB);
i) The Contractor’s proposal at tendering stage; and
j) Any other document forming part of the Contract.

Care
and Supply of
Construction
and/or
Manufacture
Documents

1.6 The Construction and/or Manufacture Documents shall be in the custody and
care of the Contractor during the Contract.  Unless otherwise stated in the
Employer’s Requirements, the Contractor shall provide six copies for the use
of the Engineer and assistants.
The Contractor shall keep on Site one complete set of the documents forming
the Contract, the Construction and/or Manufacture Documents, Variations,
other communications given or issued from time to time and the
documents/samples mentioned in Sub-Clause 5.2. The Employer, the
Engineer and their assistants shall have the right to access these documents
all reasonable times.
On discovery of any technical error or defect in a document intended to be
used for the purpose of Contract, the Contractor shall promptly give notice to
the Engineer of such error or defect.

Communi-
cations

1.7 Communications between parties, unless otherwise specified shall be
effective only when made in writing. A notice will be effective only when
delivered.  Language for communications shall be English only.

Employer's
Use of
Contractor's
Documents

1.8 As between the Parties, the Contractor shall retain the copyright and other
intellectual property rights in the Contractor's Documents and other design
documents made by (or on behalf of) the Contractor.
The Contractor shall be deemed (by signing the Contract) to give to the
Employer a non-terminable transferable non-exclusive royalty-free licence to
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copy, use and communicate the Contractor's Documents, including making
and using modifications of them. This licence shall:

(a) apply throughout the actual or intended working life (whichever is
longer) of the relevant parts of the Works,

(b) entitle any person in proper possession of the relevant part of the
Works to copy, use and communicate the Contractor's Documents for
the purposes of completing, operating, maintaining, altering, adjusting,
repairing and demolishing the Works, and

(c) in the case of Contractor's Documents which are in the form of
computer programs and other software, permit their use on any
computer on the Site and other places as envisaged by the Contract,
including replacements of any computers supplied by the Contractor.

The Contractor's Documents and other Design documents made by (or on
behalf of) the Contractor shall not, without the Contractor's consent, be used,
copied or communicated, to a third party by (or on behalf of) the Employer for
purposes other than those permitted under this Sub-Clause.

Contractor's
Use of
Employer's
Documents

1.9 As between the Parties, the Employer shall retain the copyright and other
intellectual property rights in the Employer's Requirements and other
documents made by (or on behalf of) the Employer. The Contractor may, at
his cost, copy, use, and obtain communication of these documents for the
purposes of the Contract.
They shall not, without the Employer's consent, be copied, used or
communicated to a third party by the Contractor, except as necessary for the
purposes of the Contract.

Compliance
with Statutes,
Regulations
and Laws

1.10 The Contractor shall familiarise themselves and conform to the requirement
in all aspects with:
(a) the provision of any enactment in India as applicable from time to time
(b) the regulations or bye-laws of any local body and utilities including, but

not limited to Electricity Supply Regulation Act, Indian Electricity Rules,
Pollution Control Rules..

(c) The Contractor shall be bound to give all notices required by statute,
regulations or bye-laws, as aforesaid and to pay all fees and bills
payable in respect thereof.   The Contractor will arrange necessary
clearances and approvals before the Work is taken up.

Ignorance of Rules, Regulations and Bye-laws shall not constitute a basis for
any claim at any stage of work.

The Contractor shall indemnify the Employer against all penalties and
liabilities of every kind of breach of any such enactment, laws, regulations,
bye-laws or rules.

Joint and
Several
Liability

1.11 If the Contractor constitutes (under applicable Laws) a Joint Venture(JV),
Consortium or other unincorporated grouping of two or more persons:

(a) these persons shall be deemed to be jointly and severally liable to the
Employer for the performance of the Contract;

(b) these persons shall notify the Employer of their leader who shall have
authority to bind the Contractor and each of these persons; and

(c) the Contractor shall not alter its composition or legal status without the
prior consent of the Employer.

(d) In the event of default by any partner of joint venture, the lead partner or
one of the other partners in case the defaulting partner is the lead
partner, shall notify the Employer within twenty eight (28) days of the
occurrence and within Fifty six (56) days of the said notification the lead
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partner shall assign the works of the defaulting partner to equally
competent party with prior consent of the Employer.

(e) Notwithstanding the consent of the Employer for change in composition
or legal status of the joint venture the partners shall continue to be jointly
and severally liable to the Employer.

(f) The joint venture, consortium or other unincorporated grouping of
persons shall enter into a joint venture agreement incorporating the
provisions of sub-Para’s (a) to (e) based upon the form annexed to the
Conditions of Contract. The JV agreement shall indicate precisely the
role of all members of the JV in respect of planning, design, construction
equipment, key personnel, work execution, and financing of the project.
The authority to sign the agreement shall be evidenced by approved
legal instruments.

(g) Notwithstanding the contents of the sub clauses above, if the
performance of any JV partner is not found satisfactory by the Employer
in respect of the responsibilities assigned to him as per JV agreement
which is part of this agreement, the Employer may issue notice of such
default to the said JV partner and declare the said JV partner as Poor
Performer.

Severability 1.12 If any clause, provision, section or part of the Contract is ruled invalid by a
court of competent jurisdiction, then the parties shall: (a) promptly meet and
negotiate a substitute for such clause, provision, section or part, which shall,
to the greatest extent legally permissible, effect the original intent of the
parties, and (b) if necessary or desirable, apply to the court which declared
such invalidity for a judicial construction of the invalidated portion to guide the
negotiations. The invalidity or enforceability of any such clause, provision,
section or part shall not affect the validity or unenforceability of the balance of
the Contract, which shall be construed and enforced as if the Contract did not
contain such invalid or unenforceable clause, provision, section or part.

2 The Employer

General
Obligations

2.1 The Employer shall provide the Site and shall pay the Contractor in
accordance with the Contract.

Access to and
Possession of
the Site

2.2 The Employer shall grant the Contractor right of access to, and possession
of, the Site progressively within the time (or times) stated in the Contract Data
for the completion of Works. Such right and possession may not be exclusive
to the Contractor. The Contractor will draw/modify the schedule for
completion of Works according to progressive possession/right of such sites.
If the Contractor suffers delay from failure on the part of the Employer to
grant right of access to, or possession of the Site, the Contractor shall give
notice to the Engineer in a period of 28 days of such occurrence. After receipt
of such notice the Engineer shall proceed to determine any extension of time
to which the Contractor is entitled and shall notify the Contractor accordingly.
For any such delay in handing over of site, Contractors will be entitled to only
reasonable extension of time and no monetary claims whatsoever shall be
paid or entertained on this account.

Permits,
Licences or
Approvals

2.3 It shall be Contractor’s exclusive responsibility to get approvals, permits or
license relevant to the Contract. However, the Employer may (where he is in
a position to do so) provide reasonable assistance to Contractor at the
request and cost of the Contractor in getting Permits, License or Approvals
relevant to the Contract.
The rendering of such assistance by the Employer shall not be interpreted as
a pretext by the Contractor as condoning of any delay or non-performance of
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any of the Contractors obligations. The follow-up of all such applications shall
be the responsibility of the Contractor.

Assignment by
the Employer

2.4 The Employer shall be fully entitled without the consent of the Contractor, to
assign the benefit of the Contract or any part thereof and any interest therein
or there under to any third party.

3 The Engineer

Appointment of
Engineer

3.1 The Employer shall notify the Contractor in writing of the appointment and
identity of the Engineer and of any replacement from time to time.

Duties and
Authorities of
the Engineer

3.2 The Employer shall appoint the Engineer who shall carry out the duties
assigned to him in the Contract. The Engineer’s staff shall include suitably
qualified engineers and other professionals who are competent to carry out
these duties.

The Engineer shall have no authority to amend the Contract.

The Engineer may exercise the authority attributable to the Engineer as
specified in or necessarily to be implied from the Contract.

However, the Engineer shall obtain the specific approval of the Employer
before taking action under the-following Sub-Clauses of these Conditions:
(a) Sub-Clause 4.23 (Unforeseeable Physical Conditions): Agreeing or

determining an extension of time and/or additional cost.
(b) Sub-Clause 8.4 (Extension of Time for Completion): Agreeing or

determining extension of time.
(c) Sub-Clause 10.9 (Performance Certificate): Issue of Performance

Certificate.
(d) Sub-Clause 12.1-Instructing a Variation : Except,

(i) in an emergency situation as determined by the Engineer and as
amplified in sub-Para (h) and (I)  below, or

(ii) If the variation in quantity of any item does not exceed 25% of the
stipulated quantity in the agreement

(iii) If the variation in quantity in any item does not result in increase in
excess of 0.1% of contract price.

(iv) If variation in quantity in any item does not result in cumulative
variation in contract price in excess of 2%.

(e) Sub-Clause 12.4 (Variation Procedure) : Approving a proposal for
Variation submitted by the Contractor in accordance with Sub Clause
12.1or 12.2.

(f) Sub-Clause 12.5 (Payment in applicable Currencies) :  Specifying the
amount payable in each of the applicable currencies for a Variation.

(g) Clause 17.1: Contractor Claims for additional payment.
(h) Notwithstanding the obligation, as set out above, to obtain approval, if,

in the opinion of the Engineer, an emergency occurs affecting the
safety of life or of the Works or of adjoining property, he may, without
relieving the Contractor of any of his duties and responsibility 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, despite
the absence of approval of the Employer, 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 12 and
shall notify the Contractor accordingly, with a copy to the Employer.
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(i) In case the emergency mentioned in above Sub Paras occurs on
account of failure of Contractor, by way of not adhering to the approved
scheme of work or not taking adequate safety precautions or by any
other reason attributable to the contractor, then no additional amounts
shall be paid to the Contractor for attending to such emergencies and
the Contractor shall be liable for Employer’s claims”.

(j) Sub-clause 4.5 regarding deployment of Sub-Contractors.

Engineer’s
Authority to
Delegate

3.3 The Engineer may from time to time assign duties and delegate authority to
assistants, and may also revoke such assignment or delegation. These
assistants may include a resident engineer, and/or independent inspectors
appointed to inspect and/or test items of Plant and/or Materials. The
assignment, delegation or revocation shall be in writing and shall not take
effect until copies have been received by both Parties.

However, unless otherwise agreed by both Parties, the Engineer shall not
delegate the authority to determine any matter in accordance with Sub-
Clause 3.5 [Engineer to Attempt Agreement/Determinations].

Assistants shall be suitably qualified persons, who are competent to carry out
these duties and exercise this authority, and who are fluent in the language
for communications defined in Sub-Clause 1.3 [Law and Language].

Each Assistant, to whom duties have been assigned or authority has been
delegated, shall only be authorised to issue instructions to the Contractor to
the extent defined by the delegation. Any approval, check, certificate,
consent, examination, inspection, instruction, notice, proposal, request, test,
or similar act by an assistant, in accordance with the delegation, shall have
the same effect as though the act had been an act of the Engineer. However:

(a) any failure to disapprove any work, Plant or Materials shall not
constitute approval, and shall therefore not prejudice the right of the
Engineer to reject the work, Plant or Materials;

(b) if the Contractor questions any determination or instruction of an
assistant, the Contractor may refer the matter to the Engineer, who
shall promptly confirm, reverse or vary the determination or instruction.

Engineer’s
Instructions

3.4 The Engineer may issue to the Contractor (at any time) instructions and
additional or modified Drawings which may be necessary for the execution of
the Works and the remedying of any defects, all in accordance with the
Contract. The Contractor shall only take instructions from the Engineer, or
from an Assistant to whom the appropriate authority has been delegated
under this Clause. If an instruction constitutes a Variation, Clause 12
[Variations] shall apply.

The Contractor shall comply with the instructions given by the Engineer or
delegated Assistant, on any matter related to the Contract. Whenever
practicable, their instructions shall be given in writing. If the Engineer or a
delegated assistant,
(a) gives an oral instruction,
(b) receives a written confirmation of the instruction, from (or on behalf of)

the Contractor, within two working days after giving the instruction, and
(c) does not reply by issuing a written rejection and/or instruction within two

working days after receiving the confirmation,

then the confirmation shall constitute the written instruction of the Engineer or
delegated assistant (as the case may be).The Engineer shall not, however,
be bound to issue any instruction which, in his opinion, is unnecessary.

No act or omission by the Engineer or Engineer’s Representative/Assistants
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in the performance of any of the Engineer’s duties or the exercise of any of
the Engineer’s powers under the Contract shall, in any way, operate to relieve
the Contractor of any of the duties, responsibilities, obligations or liabilities
imposed upon the Contractor by any of the provisions of the Contract.

Engineer to
Attempt
Agreement /
Determinations

3.5 When the Engineer is required to determine value, cost or extension of time,
he shall consult with the Contractor and the Employer in an endeavour to
reach agreement. If agreement is not achieved, the Engineer shall determine
the matter fairly, reasonably and in accordance with the Contract, with the
approval of Employer.

4 The Contractor
General
Obligations

4.1 The Works as completed by the Contractor shall be wholly in accordance
with the Contract and fit for the purposes for which they are intended, as
defined in the Contract. The Works shall include any work which is
necessary to satisfy the Employer's Requirements, the Contractor's Proposal
and Schedules, or is implied by the Contract, or arises from any obligation of
the Contractor, and all works not mentioned in the Contract but which may
be inferred to be necessary for stability, or completion, or the safe, reliable
and efficient operation of the Works.

The Contractor shall Design (to the extent specified in the Contract),
manufacture, execute, install, complete, test (including Integrated Testing)
and commission, the Works, including providing Construction and/or
Manufacture Documents, within the Time for Completion and shall remedy
any defects within the Contract Period. The Contractor shall provide all
superintendence, labour, Plant, Materials, Contractor’s Equipment,
Temporary Works and all other things, whether of a temporary or permanent
nature, required in and for such manufacture, execution, installation,
completion, testing (including Integrated Testing) and commissioning and
remedying of defects.

Before commencing Design (to the extent specified in the Contract), the
Contractor shall satisfy himself regarding the Employer's Requirements and
the items of reference mentioned in Sub-Clause 4.8. The Contractor shall
give notice to the Engineer of any error, fault or other defect in the
Employer's Requirements or such items of reference. After receipt of such
notice, the Engineer shall determine whether Clause 12 shall be applied,
and shall notify the Contractor accordingly.

The Contractor shall take full responsibility for the adequacy, stability and
safety of all Site operations, of all methods of construction, manufacture, and
of all the Works, irrespective of any approval or consent by the Engineer.

The Contractor shall be deemed to have satisfied himself before submitting
his Tender as to the correctness and sufficiency of his Tender to cover all his
risks, liabilities and obligations set out in or implied by the Contract and all
matters and things necessary for the proper Design (to the extent specified
in the Contract), manufacture, execution, installation, completion, testing
(including Integrated Testing), commissioning of the Works and remedying
of the Defects.

The Contractor acknowledges responsibility for ascertaining and securing at
his own cost:

(a) conditions bearing upon the proper transportation, disposal, handling
and storage of materials (including but not limited to hazardous toxic
substances and excavated materials);

(b) availability of electricity, water  and gas;
(c) availability of skilled manpower;
(d) the character of equipment and facilities needed preliminary to and

during the  manufacture, installation, execution, testing (including
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Integrated Testing), and commissioning of the Works and remedying
of any defects;

(e) the protection of the environment and adjacent structures which will
be necessary preliminary to and during the manufacture, installation,
execution, testing (including Integrated Testing), and commissioning
of the Works and remedying  of any defects;

(f) the location of and the authorisation required for and the means of
diversion of any services and facilities required for the purposes of
the Works.

The Contractor shall whenever required by the Engineer, submit details of
the arrangement and methods which the Contractor proposed to adopt for
the execution of the Works. No alteration to these arrangements or methods
shall be made without the approval of the Engineer.

Performance
Security,
Guarantee
Warranties and
Undertakings.

4.2 The performance security amounting 5% of the quoted price by the
successful bidder shall have to be deposited within 28 days of issue of the
LOA by NMRCL. The performance security shall be in the form specified in
4.2.1 below.

Amount of
Performance
Security

4.2.1 The Contractor shall obtain (at his cost) a Performance Security for proper
performance, in the form, amount and currencies stated in the Contract
Data. If an amount is not stated in the Contract Data, this Sub-Clause shall
not apply.
Failure of the successful Bidder to furnish the required Performance Security
shall be a ground for the annulment of the award of Contract and forfeiture of
the Tender Guarantee.
The Contractor shall submit the Performance Security within 28 days after
receiving the Letter of Acceptance. The Performance Security shall be
issued by an entity and from within a country (or other jurisdiction) approved
by the Employer, and shall be in the form annexed to the Special Conditions
of Contract or in another form approved by the Employer.
The Performance Security  shall be, at the Contractor’s option, in any of the
following forms:

a. An unconditional Bank guarantee in the prescribed format;
b. An irrevocable Letter of Credit; or
c. A Cashier’s certified cheque,

In case the Performance Guarantee is submitted in the form of Bank
Guarantee, the same shall be from the specified banks as under :

(i) Schedule Bank in India, or
(ii) A branch of a Foreign Bank located in India , or
(iii) A Foreign Bank (A branch outside India) with a counter guarantee

from any Nationalised bank in India.
The Contractor shall ensure that the Performance Security is valid and
enforceable until the Contractor has executed and completed the Works and
remedied any defects.  If the terms of the Performance Security specify its
expiry date, and the Contractor has not become entitled to receive the
Performance Certificate by the date 28 days prior to the expiry date, the
Contractor shall extend the validity of the Performance Security until the
Works have been completed and any defects have been remedied.
Without limitation to the provisions of the rest of this Sub-Clause, whenever
the Engineer determines an addition or a reduction to the Contract Price as
a result of a change in cost and/or legislation or as a result of a Variation
amounting to more than 25 percent of the portion of the Contract Price
payable in a specific currency, the Contractor shall at the Engineer's request
promptly increase, or may decrease, as the case may be, the value of the
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Performance Security in that currency by an equal percentage.

Release of
Performance
Security

4.2.2 i. After completion of the entire Work, one half of the Performance
Security is payable to the Contractor, on issue of last Taking Over
Certificate if more than one Certificate exist, by the Engineer, in
accordance with Sub-Clause 9.1 and 9.2 of these Conditions. This shall
not relieve the Contractor from his obligations and liabilities, to make
good that may be detected during the final Defects Liability Period.

ii. Balance Performance Security becomes payable on issue of the
Performance Certificate and the same shall be released to the
Contractor within 21 days on receipt of the Contractor’s request along
with a copy of the Performance Certificate.

Parent
Company
Guarantee(s),
Parent
Company
Undertaking(s)
and
Contractor’s
Warranty(ies)

4.2.3 Within 28 days of the date of Letter of Acceptance of the Tender, the
Contractor shall submit to the Employer:
(a) An Undertaking in the approved format from the Parent Company, the

identity of which shall have been submitted in writing to the Employer
prior to acceptance of the Tender and against which the Employer shall
have raised no objection.

(b) A Guarantee in the approved format from the Parent Company, the
identity of which shall have been submitted in writing to the Employer
prior to acceptance of the Tender and against which the Employer shall
have raised no objection.

(c) A Warranty in the approved format.

The formats of Performance Guarantee, Parent Company Undertaking,
Parent Company Guarantee and Contractor’s Warranty are provided in the
Schedules to Special Conditions of Contract.

In the event that the Contractor shall comprise two or more members,
corporations acting in partnership, joint venture, consortium or otherwise
each such member or corporation shall submit a Parent Company
Undertaking and Guarantee.

Represen-
tation on Works

4.3 Unless the Contractor's Representative is named in the Contract, the
Contractor shall, within 14 days of Commencement Date, submit to the
Engineer for consent the name and particulars of the person the Contractor
proposes to appoint. The Contractor’s Representative so nominated shall
have full authority to act on behalf of the Contractor. The Contractor's
Representative shall give his whole time to directing the preparation of the
Construction and/or Manufacture Documents and the execution of the Works.
The Contractor's Representative shall receive (on behalf of the Contractor) all
notices, instructions, consents, approvals, certificates, determinations and
other communications under the Contract. Whenever the Contractor's
Representative is to be absent from the Site, a suitable replacement person
shall be appointed, with prior consent of Engineer and the Engineer shall be
notified accordingly.
The Contractor shall not revoke the appointment of the Contractor's
Representative without the prior consent of the Engineer.
The Contractor's Representative may delegate any of his powers, functions
and authorities to any competent person, and may at any time revoke any
such delegation. Any such delegation or revocation shall be in writing and
shall not take effect until the Engineer has given prior consent thereto.
The Contractor’s Representative and such persons shall be fluent in the
language of day to day communication.
The Contractor shall be bound by and fully liable for the acts or omissions of
the Contractor’s Representatives or any of his employees and/or delegates,
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agents or nominees.
Failure on part of the Contractor to comply with these provisions shall
constitute a breach of Contract leading to action under Sub Clause 13.2.

Facilities for
and
Co-ordination
with Others.

4.4 The Contractor shall not impede and shall afford all necessary facilities,
access and/or services to the Employer, Engineer, Designated Contractors,
utility undertakings, other relevant authorities and other contractors
(whether   employed by   the Employer or not) who are carrying out on,  or in
the vicinity of, the Site, works not included in the Contract but forming part of
the Project:

a The Contractor shall take all reasonable steps to ensure that the Works
are co-ordinated and integrated with the Design , manufacture, installation
execution and  testing of such other works and shall in particular (but
without limitation):
(i) comply with any direction which the Engineer may give for the

integration of works with the design of any other part of the Project;
consult, liaise and co-operate with those responsible for carrying
out such other works, including where necessary, in the preparation
of the respective designs, the preparation of co-ordinated
programmes, method statements, co-ordination drawings and
specifications together with arrangements of service priorities and
zoning

(ii) Participate in Integrated Testing and Commissioning of the system
with Designated Contractors and demonstrate to the satisfaction of
the Engineer that the Works have been designed and constructed
in a manner compatible with the works of Designated Contractors.

b The Contractor shall share within the Site, staging, storage and unloading
areas for the use of Designated Contractors, if any, who are undertaking
track work, fare collection system, supply, testing and commissioning of
Rolling Stock, escalators, lifts, signalling and telecommunications and
traction power installation works, etc.  Separate locations shall be
provided for each such contractor.  The exact size and location of these
staging, storage and unloading areas, and the commencement date shall
be co-ordinated and agreed during the design interface period with each
Designated Contractor.

c Any other contract which depends for its execution on the Contract or
upon which the Contract is dependent for its own execution shall be
identified by the Engineer as a "Designated Contract". The Contractor
shall provide attendance on Designated Contractors in accordance with
the Employer's Requirements and as instructed by the Engineer. The
identity of the contractor for a Designated Contract may not be known
before the execution of the Contract but this shall not be a ground for the
Contractor to object to the subsequent appointment of a Designated
Contractor.

d The Contractor shall in accordance with the requirements of the Engineer
co-ordinate his own Works with that of Designated Contractors through
Co-ordinated Installation Programme (CIP) stated in the Employer's
Requirements, or as the Engineer may require, and shall afford the
Designated Contractors all reasonable opportunities for carrying out their
works.

e The Contractor shall afford all reasonable opportunities, for carrying out
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their work, to other contractors employed by the Employer and their
workmen respectively and the workmen of the Employer who may be
engaged on or near the Site of any work, ancillary to the Works, but, not
included in the Contract and shall not cause them inconvenience.

f If the Contractor shall suffer delay by reason of failure by any Designated
Contractor to meet the specified installation interfacing and co-ordination,
completion dates, which delay shall be caused otherwise than by fault of
the Contractor, or, if compliance with sub-clause (e) herein shall involve
the Contractor in delay beyond that which could be reasonably foreseen
by an experienced contractor at the time of tender, then the Engineer shall
take such delay into account in determining any extension of time to which
the Contractor is entitled under the Contract.

g It shall be the responsibility of the Contractor to ensure that the full extent
of the Works under the Contract and the works to be carried out by
Designated Contractors within the Works or, in, on, under, through and
over the Site are co-ordinated and integrated in their manufacture,
installation and construction. Such responsibility shall neither be mitigated
nor in any other way affected by virtue of similar responsibilities being
placed on other contractors.

The Contractor shall be deemed to have made adequate allowance in the
Contract Price and in the Works Programme in respect of these obligations.
If any act or omission of the Contractor whether directly or indirectly results in
the delay in the execution of the works of a Designated Contractor, the
Contractor, in addition to his liability in respect of liquidated damages if they
become due, shall pay to the Employer, or the Engineer may deduct from
Interim Payment Certificates such amount as the Engineer shall have
certified in respect of additional payments or costs to the Designated
Contractor in respect of such delay.

Sub
Contractors

4.5 Sub-contracting shall not be more than 50% of the contract price. The value
of a sub-contract should be intimated by the Contractor to the Engineer and it
should also be certified that the cumulative value of the sub-contracts
awarded so far is within the aforesaid limit of 50%. The following are to be
observed in sub contracting:
a. the Contractor shall not be required to obtain consent for suppliers of

Materials which are in accordance with the standards specified in the
Contract or provisions of labour or for the sub-contracts for which the
Sub-contractor is named in the Contract or as specifically provided in the
Contract Data;

b. the prior consent  of the Engineer shall be obtained for other proposed
Sub-contractors and/or suppliers;

c. the Contractor shall notify the Engineer not less than 28 days before the
intended date of commencement of each Sub-contractor’s work; and

d. the Contractor shall give  fair and reasonable opportunity for contractors
in India to be appointed as Sub-contractors.

The Contractor shall be responsible for observance by all Sub-contractors of
all the provisions of the Contract. The Contractor shall be responsible for the
acts or defaults of any Sub-contractor, his representatives, agents or
employees, as fully as if they were the acts or defaults of the Contractor, his
representatives or employees and nothing contained in Sub-clause 4.5 (a)
shall constitute a waiver of the Contractor’s obligations under this contract.
The Contractor shall provide to the Engineer of sub contracts upon request of
the Engineer. The Contractor shall endeavour to resolve all matters and
payments amicably and speedily with the sub-contractors.
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The Contractor shall provide sufficient superintendence, whether on the site
or elsewhere, to ensure that the work to be carried out by a sub-contractor
complies with the requirements of the Contract.
Notwithstanding any consent to sub-contract given by the Engineer, if in his
opinion he considers it necessary, the Engineer shall have full power to order
the removal of any sub-contractor from the Site or off-Site place of
manufacture or storage, which power shall not be exercised unreasonably.

Assignment of
Contractor’s
and Sub-
contractor’s
Obligations

4.6 The Contractor shall not assign a right or benefit under the Contract without
first obtaining Employer’s prior written consent, otherwise than by:
a) a charge in favour of the Contractor’s bankers of any money due or to

become due under the Contract, or
b) assignment to the Contractor’s insurers (in cases where the insurers have

discharged the Contractor’s loss or liability) of the Contractor’s right to
obtain relief against any other party liable.

If a Subcontractor’s obligations extend beyond the expiry date of Defects
Liability Period then the Contractor shall assign the benefits of such
obligations to the Employer.
In the event that a sub-contractor of any tier provides to the Contractor or any
other sub-contractor a warranty in respect of Plant, Materials or services
supplied in connection with the Works, or undertakes a continuing obligation
of any nature whatsoever in relation to such Plant, Materials or services
(including without limitation an obligation to maintain stocks of spare parts)
extending for a period exceeding that of the Defects Liability Period or where
there is more than one Defects Liability Period exceeding that of the latest
Defects Liability Period, and if the Engineer so directs in writing within 21
days of the expiry of the Defects Liability Period or the latest Defects Liability
Period (as the case may be), the Contractor shall immediately assign or
obtain the assignment of the benefit of such warranty or obligation to the
Employer or at the direction of the Employer,  to any third party referred to in
Sub-Clause 2.4.

Compensation
for Breach

4.7 Any breach of Sub-clauses 4.5 to 4.6 shall entitle the Employer to rescind the
Contract under Sub-Clause 13.2 of these conditions and also render the
Contractor liable for loss or damage arising due to such termination.

Setting Out 4.8

Accurate
Setting Out

4.8.1 The Contractor shall be responsible for :
a. the accurate setting out of the Works in relation to the original points,

lines and levels of reference given by the Engineer in writing.
b. the correctness of position, levels, dimensions and alignments of all parts

of the Works.
c. the provisions of all necessary instruments, equipment, apparatus and

labour in connection with the foregoing responsibilities.
d. carefully protecting and preserving all bench marks, sight rails, pegs and

other things used in setting out the Works.

The Contractor shall survey and fix the alignment, mark pier location,
maintaining vertical & horizontal clearances and keeping in view important
site references and obligatory locations in consultation with Engineer. If at
any time during execution the contractor finds that the pier locations
suggested by him, reviewed by DDC and agreed by the Employer/Engineer
are not feasible due to deficiencies in investigation/validation including
physical verification of utilities and other ground features including at road
level site constraints, the cost of the revision of the GAD and re-design of the
permanent works for the affected spans/foundations shall be borne by the
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contractor and no time extension or any compensation will be granted on this
account.

The Contractor shall establish at his cost, at suitable points, additional
reference lines and bench marks as may be necessary. The Contractor shall
remain responsible for the sufficiency and accuracy of all the bench marks
and reference lines. He shall take precautions to see that lines, points and
bench marks fixed by the Engineer are not disturbed by his work and shall
make good any damage thereto.

The checking of any setting-out or of any line or level by the Engineer shall
not in any way relieve the Contractor of his responsibility for the accuracy or
correctness thereof.

Errors in
Setting out

4.8.2 If at any time during the execution of the Work, an error appears in the
positions, levels, dimensions or alignment of any part of the Works, the
Contractor on being required to do so by the Engineer shall, at Contractor’s
cost, rectify such error to the satisfaction of the Engineer.

Site Data 4.9 i. The Employer shall have made available to the Contractor with the
Tender documents such relevant data in Employer’s possession on Geo
technical data and sub-surface conditions. Such data provided by the
Employer are for reference purposes only. The accuracy or reliability of
the data/studies/reports and of any other information supplied at any time
by the Employer or Engineer is only informative. The Contractor shall
separately carry out Geo Technical investigation, Site Survey and
physical verification of the utilities in order to ascertain feasibility of the
construction of the structures as indicated in the GAD and suggest any
modifications to the GAD within the period stipulated in KD-1.  If at any
time during execution the contractor finds that the pier/column locations
suggested by him, reviewed by DDC and agreed by the
Employer/Engineer are not feasible due to deficiencies in survey,
investigation/validation including physical verification of utilities and other
ground features including at road level site constraints, the cost of the
revision of the GAD and re-design of the permanent works for the
affected spans/foundations shall be borne by the contractor and no time
extension or any compensation will be granted on this account.

ii. The Contractor shall be deemed to have obtained all necessary
information as to risks, contingencies and other circumstances which may
influence or affect the Tender or Works.

iii. The Contractor shall also be deemed to have inspected and examined
the Site, its surroundings, the above data and other available information
with respect to the viability of his Design (to the extent specified in the
Contract) and execution of Works and to have satisfied himself before
submitting the Tender, as to all the relevant matters including without
limitation:

(a) the form and nature of the Site, including the sub-surface
conditions;

(b) the hydrological and climatic conditions;
(c) the extent and nature of the work, Plant, and Materials necessary

for the execution and completion of the Works and the remedying
of any defects;

(d) the applicable laws, procedures and labour practices
(e) The Contractor’s requirement for access, accommodation,

facilities, personnel, power, transport and other services.
(f) the risk of injury or damage to property adjacent to the Site and

to the occupiers of such property or any other risk.

The Bidder should satisfy himself with the data furnished and make his own
investigations if required before submitting his Tender. Any additional
expenditure as a result of change in construction methodology later during
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execution on account of change will be borne by the Contractor.
The Contractor shall not be relieved from any risk or obligation imposed on or
undertaken by him under the Contract on any such ground or on the ground
that he did not or could not foresee any matter which may affect or have
affected the execution of the Works, or compliance with his other obligations
under the Contract.

Sufficiency of
accepted
Contract
Amount

4.10 The Contractor shall be deemed to have satisfied himself as to the
correctness and sufficiency of the Contract Price. Unless otherwise stated in
the Contract, the Contract Price shall cover all his obligations under the
Contract and all things necessary for the proper Design (to the extent
specified in the Contract), execution and completion of the Works, testing and
commissioning (including Integrated Testing and Commissioning) and
remedying of any defects.

Access Route,
Access
Roads/Way
Leaves

4.11 Providing access roads/way leaves to the site will be Contractor’s
responsibility. The Contractor shall be deemed to have satisfied himself as to
the suitability and availability of the access routes he chooses to use.
Existing roads and other public roads may be used by the Contractor at
his risk and cost to carry out construction activities, with prior approval
of the concerned Authority.
The Contractor shall (as between the Parties) be responsible for the
maintenance of access routes. The Contractor shall provide at his cost signs
or directions, which he may consider necessary or as instructed by Engineer
for the guidance of his staff, labour and others. The Contractor shall obtain
any permission concessions and related easement right that may be required
from the relevant authorities for the use of such routes, signs and directions.
All lights provided by the Contractor shall be so placed or screened as not to
interfere with signs, signals or lights. The Contractor shall not in any way
obscure or affect signs, signals or lights, in use by any relevant authority. In
the event that the Contractor does so, the Contractor shall pay all costs
associated with the re-siting, re-instating or provision of alternatives for any
sign, signal or light, obscured or affected.
The Contractor shall plan transportation of construction materials to work site
in accordance with traffic regulations instituted by local traffic authorities from
time to time and in such a way that road accidents are avoided.
All operations for the execution of the Works shall be carried out so as not to
interfere unnecessarily with the convenience of the public or the access to
public or private roads or footpaths or properties owned by the Employer or
by any other person. The transportation of certain equipments and materials
and launching may not be possible during the daytime and may have to be
carried out within time schedule specified by traffic police/concerned
authority.
The Contractor shall select routes, choose and use vehicles so that
movement of Contractor’s Equipment, Plant and Materials from and to the
site is limited so that traffic is not delayed and damage to highways and
bridges is prevented. If there is any delay or damage or injury, the cost of
rectification or reconstruction of highways or bridges shall be borne by the
Contractor. The Contractor shall indemnify the Employer/Engineer in respect
of all claims, demands, all proceedings including legal proceedings,
damages, costs, charges and expenses whatsoever arising out of or in
relation to any such matters.
The Contractor’s heavy construction traffic or tracked equipment shall not
travel on any public road or bridge, unless the Contractor has made
arrangements with, and received approval from, the authority concerned and
has obtained the approval of the Engineer to such arrangements. The
Contractor, after obtaining any necessary consent from any relevant
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authority, shall submit to the Engineer proposals showing the layout of
pedestrian routes, lighting, signs, and guarding any road opening or traffic
diversion which may be required in connection with the execution of the
Works and which the Contractor intends to construct. Any consent given by
the Engineer to such proposals shall not relieve the Contractor of any
obligation under the Contract or absolve the Contractor from any liability for
or arising from such proposals or the implementation thereof. The Contractor
shall include in his price the cost of strengthening any such public road or
bridge if he considers it would be necessary.
The Contractor shall repair any damage to the road or bear the cost thereof
due to movement of contractor’s plants and equipment, vehicles etc. to the
specifications and satisfaction of road authorities as well as of Engineer.
If during the execution of the Works, the Contractor shall receive any claim
arising out of the execution of the Works in respect of damage to highways or
bridges, he shall immediately report the facts to the Engineer. The Contractor
shall negotiate a settlement in respect of such claims and indemnify the
Employer/Engineer in respect of all claims, all proceedings including legal
proceedings, damages, costs, charges and expenses in relation thereto.
The Employer will not be responsible for any claims which may arise from the
use or otherwise of any access route. The Employer does not guarantee the
suitability or availability of any particular access route, and will not entertain
any claim for any non-suitability or non-availability for continuous use during
construction of any such route.
For the purposes of this Clause only, "Site" shall include off-Site places of
manufacture or storage and the Contractor's Work areas and shall include
areas provided to the Contractor by others.

Rights of way
and Facilities

4.12 The Employer will acquire and provide land for Permanent Works. The
Contractor shall bear all cost and charges for special and/or temporary rights
of way which he may require including those for access to the Site. The
Contractor shall also obtain, at his risk and cost, any additional facility outside
the Site which he may require for the purpose of the Works. The Employer
reserves the right to make use of these service roads/rights of way for itself or
for other contractors working in the area, as and when necessary without any
payment to the Contractor.
In case any operation connected with traffic necessitates diversion,
obstruction or closure of any road, railway or any other right of way, the
approval of the Engineer and the concerned authorities shall be obtained well
in advance by the Contractor.
Provided that if it is found necessary for the Contractor to move one or more
loads of heavy constructional plants and equipment, materials or Pre-
constructed units or parts of units of work over roads, highways, bridges on
which such oversized and overweight items that are not normally to be
moved, the contractor shall obtain prior permission from the concerned
authorities.
Payments for complying with the requirements, if any, for protection or
strengthening of the roads, highways or bridges shall be made by the
contractor and such expenses shall be deemed to be included in his quoted
contract price.
No   extra   payment   will    be   made   for   construction and maintenance
of temporary haul roads if any needed including any special protection or
strengthening required and all cost of such works shall be deemed to have
been included in the

Programmes 4.13 Within 28 days from the receipt of the Letter of Acceptance, the Contractor
shall submit a detailed works programme to the Engineer for his consent. The
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Contractor shall also submit a revised programme whenever the Engineer
finds that the previous programme is inconsistent with actual progress or with
the Contractor’s obligations.
Each programme shall include the following:
a the order in which the Contractor proposes to carry out the Works

(including each stage of procurement, manufacture, delivery to Site,
construction, erection, testing and commissioning),

b all major events and activities in the production of Construction  or
Manufacture  Documents; and

c the sequence of all tests specified in the Contract including Integrated
Testing and Commissioning.

Unless otherwise stated in the Contract, the programmes shall be developed
using Project Management Tools acceptable to the Employer, showing early
start, late start, early finish and late finish dates.
No significant alteration to the programmes, or to such arrangements and
methods, shall be made without obtaining consent of the Engineer. If the
progress of the Works does not conform to the programmes, the Engineer
may instruct the Contractor to revise the programmes, showing the
modifications necessary to achieve completion within the Time for
Completion.
The Contractor shall complete the work in phased manner fixing priorities to
the different stretches of the work to give access to other interfacing contracts
as per the requirement of project from time to time as indicated in the Tender
Documents.
Consent by the Engineer to a Works Programmes shall not relieve the
Contractor of any of his responsibilities or obligations under the Contract. If
the Works Programmes indicate that a Key Date has not, or will not be met, it
shall not, by itself entitle the Contractor to an extension of time in relation to
such Key Date.

Cash Flow Estimate.
The Contractor shall furnish to the Engineer, the detailed cash flow estimate
in respect of works within 30 days from the date of Commencement. This
shall be up-dated and submitted every subsequent three months thereafter
until the completion of the works.

Three Month Rolling Programme
Within 30 days of the date of receipt of Letter of Acceptance, the Contractor
shall submit to the Engineer his Three Month detailed Rolling Programme for
each agreed major section of Works in the Contract, in the form and detail
prescribed in the Employer's Requirements, setting out the work to be carried
out during the following three months.

Progress
Reports

4.14 The Contractor shall submit to the Engineer by the end of each calendar
month his Monthly Progress Report which shall, amongst other things,
highlight actual or potential departures from the Works Programmes and
state the measures which the Contractor proposes to take in order to make
good or reduce any delay.
If requested by the Engineer, the Contractor shall submit to the Engineer, at
weekly intervals, a written report as to the progress of off-Site manufacture of
Plant, and Materials.
The Contractor shall also submit to the Engineer such other reports as may
reasonably be required by him or any relevant authority or public body.
The progress reports shall conform to the Employer’s Requirements.
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Contractor's
Equipment

4.15

4.15.1 All Contractor’s Equipment and Temporary Works provided by the Contractor
shall, when brought on to the site, be deemed to be exclusively intended for
execution of the Works and not be removed without the consent in writing of
the Engineer. Such consent shall not be unreasonably withheld or delayed

4.15.2 Upon completion of the Works the Contractor shall remove from the Site, the
entire said Contractor’s Equipment, Temporary works and his unused
materials.

4.15.3 The Employer shall not at any time be liable for the loss or damage to any of
the Contractor’s Equipment, Temporary Works or materials save as
mentioned in Clause 14.1

4.15.4 In respect of any Contractor’s Equipment which the Contractor shall have
imported for the purpose of the Works, the Employer may assist (but is not
obliged to) the Contractor, where required, in procuring any necessary
Government consent for re-export of the same after the completion of the
Works.

4.15.5 The Employer may assist (but is not obliged to) the Contractor, where
required, in obtaining clearance through the Customs of Contractor’s
Equipment, materials and other things required for the Works.

Safety of
Works

4.16 The Contractor shall throughout the execution of the Works including the
carrying out of any testing, commissioning (including Integrated Testing and
Commissioning ), or remedying of any defect:
a. take full responsibility for the adequacy, stability, safety and security of the

Works, Plant, Contractor's Equipment, Temporary Works, operations on
Site and methods of manufacture, installation, construction and
transportation;

b. have full regard for the safety of all persons on or in the vicinity of the Site
(including without limitation persons to whom access to the Site has been
allowed by the Contractor), comply with all relevant safety regulations,
including provision of safety gear, and insofar as the Contractor is in
occupation or otherwise is using areas of the Site, keep the Site and the
Works (so far as the same are not completed and occupied by the
Employer) in an orderly state appropriate to the avoidance of injury to all
persons and shall keep the Employer indemnified against all injuries to
such persons.

c. provide and maintain all lights, guards, fences and warning signs and
watchmen when and where necessary or required by the Engineer or by
laws or by any relevant authority for the protection of the Works and for the
safety and convenience of the public and all persons on or in the vicinity of
the Site; and

d. where any work would otherwise be carried out in darkness, ensure that all
parts of the Site where work is being carried out are so lighted as to
ensure the safety of all persons on or in the vicinity of the Site and of such
work.

Contractor is required to take note of all the necessary provisions in
Employer’s Safety, Health and Environment Manual (SHE Manual) and the
Contractor’s price shall be inclusive of all the necessary costs to meet the
prescribed safety standards as specified in the Special Conditions of
Contract. In the case, the Contractor fails in the above, the Employer may
provide the necessary arrangements and recover the costs from the
Contractor.
In addition to above, within 30 days of receipt of Letter of Acceptance, the
Contractor shall submit a detailed and comprehensive contract-specific Site
Safety Plan based on the Employer’s SHE Manual. The Site Safety Plan shall
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include detailed policies, procedures and regulations which, when
implemented, will ensure compliance with Sub-Clauses 6.7 of General
Conditions of Contract and SHE Manual.
The Contractor shall, from time to time and as necessary or required by the
Engineer, produce supplements to the Site Safety Plan such that it is at all
times a detailed, comprehensive and contemporaneous statement by the
Contractor of his site safety and industrial health obligations, responsibilities,
policies and procedures (under the laws of India) or as stated in the Contract
or elsewhere relating to work on Site.
If at any time the Site Safety Plan is, in the opinion of the Engineer,
insufficient or requires revision or modification to ensure the security of the
Works and the safety of all workmen upon, and visitors to the Site, the
Engineer may instruct the Contractor to revise the Site Safety Plan. The
Contractor shall, within 14 days, submit the revised plan to the Engineer for
review.
Any omission, inconsistency or error in the Site Safety Plan or the Engineer
concurrence or rejection of the Site Safety Plan and/or supplements thereto
shall be without prejudice to the Contractor's obligations with respect to site
safety and industrial health and shall not excuse any failure by the Contractor
to adopt proper and recognized safety practices throughout the execution of
the Works.
The Contractor shall adhere to the Site Safety Plan and shall ensure that all
sub-contractors of all tiers have a copy of the Site Safety Plan and comply
with its provisions.
The Contractor shall provide all necessary access, assistance and facilities to
enable the Engineer and the Employer to carry out surveillance to verify that
the Site Safety Plan is being properly and fully implemented.
The Contractor shall notify the Engineer immediately of any occurrence or
incident that results in death or serious injury as defined in the Indian Penal
Code. Such initial notification may be verbal and confirmed in writing
thereafter and shall be followed by a comprehensive written report within 24
hours of the occurrence/incident. The Contractor shall duly complete
standard forms as required by the Engineer and Statutory Authorities.
The Contractor shall provide and maintain all necessary temporary fire
protection and fire fighting facilities on the Site during the construction of the
Works in accordance with the statutory regulations and as required by the
Engineer. The Contractor shall ensure that all gases, fuels and other
dangerous Materials and goods are stored and handled in a safe manner and
in accordance with the statutory regulations and as required by the Engineer.
The obligations and requirements for safety and industrial health under this
Contract are entirely without prejudice to, and do not derogate from, the
Contractor’s statutory obligations, with respect to safety and industrial health.
First aid Base
The Contractor shall provide a First Aid Base at his principal Works Area/
Construction Depot, suitable medical facilities for Workmen’s Camps, suitable
and sufficient first aid boxes at worksites for the Contractor’s workforce and
his Sub-contractors’ workforce as further described in the Employer’s
Requirements. In addition minimum one dedicated Ambulance fully equipped
should be available at the project site.

Protection of
the
Environment

4.17 The Contractor shall take all reasonable steps to protect the environment
(both on and off the Site) and to avoid injury, damage and nuisance to people
and property resulting from pollution, noise and other results of his
operations. The Contractor shall ensure that air emissions, surface
discharges and effluent from the Site during the Contract Period shall not
exceed the values indicated in the Employer's Requirements and prescribed
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by applicable laws.
The Contractor shall conform to the Employer’s Requirements and shall
indemnify the Employer/Engineer against any liability or damages or claims
arising out of his operations. The Contractor shall be responsible and liable
for any stoppage, closure or suspension of the works due to any
contravention of statutory requirements relating to the protection of the
environment and shall indemnify and keep indemnified the
Employer/Engineer in this regard.
The Contractor's Site Environmental Plan including detailed policies,
procedures and regulations shall be developed from Employer’s SHE
Manual, as per the Employer's Requirements and the Special Conditions of
Contract. Site Environmental Plan means the site environmental plan
including all supplements thereto, or any amended or varied version thereof,
as submitted by the Contractor in accordance with Employer’s SHE Manual,
this Clause and which has received the Engineer’s consent.
Within 30 days of the receipt of Letter of acceptance, the Contractor shall
submit a detailed and comprehensive Site Environmental Plan based on the
Employer’s SHE Manual, and shall include such further material, which the
Contractor considers necessary and relevant.
Upon the Engineer notifying his consent to the Site Environmental Plan, or
any supplemental part thereof, the Contractor shall adhere to the principles
and procedures contained in such document save to the extent that the
Engineer may give his consent to any amended or varied version thereof.
The Contractor shall provide all necessary access, assistance and facilities to
enable the Engineer and the Employer to monitor and conduct tests to verify
that the Site Environmental Plan is being properly and fully implemented.

Electricity
Water and Gas

4.18 The Contractor shall be responsible for making his own arrangements at his
own cost to obtain supply of water, electricity and/or gas for the Works. The
Employer where feasible may at his discretion assist the Contractor in giving
recommendatory letters etc.

Tools, Plants &
Equipment
Supplied By
The Employer

4.19 No tools, plant and equipment shall be supplied by the Employer. The
Contractor has to arrange all tools, plant, equipment required for the work.

Employer’s
Materials

4.20 No material shall be supplied by the Employer, if not otherwise stated in the
Contract Data.

Sheds,
Stores,
Yards

4.21 It shall be the responsibility of the Contractor to provide at his own expense
the required sheds, store houses, and yards for both Permanent and
Temporary Works and provide free access to the Engineer and the
Engineer’s Representative who will have right of inspection including that of
instructing the Contractor to remove a particular material from the stores and
not to use the same on the Works.

Temporary
Works

4.22 All temporary works necessary for the proper execution of the Works shall be
provided and maintained by the Contractor at his cost and subject to the
consent of the Engineer. The same shall be removed by Contractor at his
own expense when they are no longer required and in such manner as the
Engineer shall direct. In case the Contractor fails to remove the temporary
works on completion the Engineer is authorized to get the same removed and
recover the cost thereof from the Contractor.
The Contractor shall submit drawings, supporting design calculations where
called for by the Engineer and other relevant details of all such works to the
Engineer for approval at least 30 days before he desires to commence such
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works. Approval by the Engineer of any such proposal shall not relieve the
Contractor of his responsibility for sufficiency of such works. No extra
payment will be made for complying with the provisions of this Clause and the
cost of work under this element shall be deemed to be included in the
Contract Price.

Unforeseeable
Physical
Conditions

4.23 In this Clause “physical conditions” means natural physical conditions, which
the Contractor encounters at Site while executing the Works excluding
climatic conditions.
If, during the execution of the Works, the Contractor encounters physical
conditions, which, in his opinion, could not have been reasonably foreseen by
an experienced Contractor, the Contractor shall within 14 days of
encountering such unforeseeable physical conditions, forthwith give written
notice thereof to the Engineer and if, in the opinion of the Engineer, such
conditions could not have been reasonably foreseen by an experienced
Contractor, then the Engineer shall certify and the Employer shall pay
reasonable additional cost (if not covered under any insurance) to which the
Contractor shall have been put by reason of such conditions in the following
cases:

a. for complying with any instruction which the Engineer may issue to
the Contractor in connection therewith, and

b. for any proper and reasonable measures approved by the Engineer
which the Contractor may take in the absence of specific instructions
from the Engineer, as a result of such conditions or obstructions
being encountered.

The decision of the Engineer as to the additional cost shall be final and
binding.

Access for
Engineer

4.24 The Contractor shall allow at all times the Engineer or the Engineer’s
assistant or any other person authorised by the Engineer access to the Site
and to any place where work in connection with the Contract is being carried
out or is intended to be carried out and to any place where materials or plant
are being manufactured, fabricated and/or assembled for the Works. The
Contractor shall ensure that sub contracts if any shall contain provisions
entitling the Engineer or any person authorised by him to have such access.

Quality
Assurance

4.25 Unless otherwise stated in Special Conditions of Contract and/or Employer’s
Requirement, the Contractor shall institute a quality assurance system to
demonstrate compliance with the requirements of the Contract. Such system
shall be in accordance with the details stated in the Contract. Compliance
with the quality assurance system shall not relieve the Contractor of his
duties, obligations or responsibilities.

Details of all procedure and compliance documents shall be submitted to the
Engineer for his consent before each execution stage is commenced.

Contractor to
keep Site Clear

4.26 During the execution of the Works, the Contractor shall keep the Site free
from all unnecessary obstruction, and shall store or dispose of any
Contractor’s Equipment or surplus materials. The Contractor shall clear away
and remove from the Site any wreckage, rubbish or Temporary Works no
longer required.
All rubbish, garbage, builder's waste, malba, etc. shall be removed from site
on a daily basis, or as it accumulates, whichever is more frequent. All
surface and sub-soil drains shall be maintained in a clean, sound and
satisfactory state of performance. No extra payment shall be made on this
account.
On completion of the works, the Contractor shall clear away and remove from
site all Constructional Plant, surplus material and Temporary Works.  He
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should leave the whole of the site and Works in a clean, tidy and workman
like condition to the satisfaction of the Engineer.

On completion of Work, the Contractor shall also clear away the labour
camps, hutments and other related installations and restore the land to its
original condition to the satisfaction of the Engineer within 45 days of the
physical completion of Work. The cost on account of delay in return of land
and reinstatement of original condition within the stipulated time as
determined by Engineer will be recovered from the Contractor’s dues.

No final payment in settlement of the accounts for Works shall be made till, in
addition to any other condition necessary for such final payment, site
clearance and clearances of labour camps etc shall have been effected by
him.  Such clearance may be made by the Engineer through any other
agency at the expense of the Contractor in the event of the Contractor’s
failure to comply with this provision within 7 days after receiving notice to that
effect from the Engineer. All expenses on such removal / clearance shall be
debitable to the Contractor as loans due from the Contractor to the Employer,
and the Employer shall be competent to recover the same from Contractor’s
on-account or final bills, or from Performance Security amount or from any
other amount payable to the Contractor in any other Contract.

Security of the
Site

4.27 The Contractor shall be wholly responsible for security of site and Works.  The
Contractor shall take all measures necessary to ensure such security,
including exercising control over all persons and vehicles which are employed
or engaged on the Site or in connection with the Works or the other works
comprising the Project and with the security arrangements applicable to any
other site within the Project.

Unless otherwise stated in Special Conditions of Contract
a the Contractor shall be responsible for keeping unauthorised persons off

the Site; and
b Authorized persons shall be limited to the Employees of the Contractor,

Subcontractor or persons authorized by the Engineer.
The Contractor shall follow relevant Safety and Security instructions issued by
the concerned Authorities from time to time and shall work in close
coordination with the concerned Authorities.

Contractor's
Operations on
Site

4.28 The Contractor shall confine his operations to the Site, and to any additional
area which may be provided to the Contractor and agreed by the Engineer as
working areas. The Contractor shall take all necessary precautions to keep
his personnel and equipment within the Site and such additional areas, and to
keep and prohibit them from encroaching on adjacent land.

Discoveries 4.29 All fossils, coins, articles of value or antiquity and structures and other
remains or things of geological or archaeological interest, in addition to oil
and other minerals discovered on the Site shall be the absolute property of
the Government of India and the Contractor shall take all the necessary
precautions to prevent its workmen or its sub-contractors' workmen or any
other person from removing or damaging any such article or thing and shall
immediately upon discovery thereof, acquaint the Engineer of such discovery
and carry out the instructions of the Engineer.

Publicity 4.30 The Contractor shall not publish or otherwise circulate alone or in conjunction
with any other person, any articles, photographs or other materials relating to
the Contract, the Site, the Works, the Project or any part thereof, nor impart
to the press, or any radio or television network any information relating
thereto, nor allow any representative of the media access to the Site,
Contractor's Works Areas, or off-Site place of manufacture, or storage except
with the permission, in writing, of the Employer.  The Contractor shall ensure
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that his sub-contractors of any tier shall be bound by a like obligation and
shall, if so required by the Employer, enforce the same at his own expense.
The provisions of this Sub-Clause shall not exempt the Contractor from
complying with any statutory provision in regard to the taking and publication
of photographs.

Disclosure Of
Relationship

4.31 If the Contractor or any partner of the Contractor or Director of the
Contractor’s company is closely related to any of the Officers of the Employer
or the Engineer, or alternatively, if any close relative of an officer of the
Employer or the Engineer has financial interest / stake in the Contractor’s
firm, the same shall be disclosed by the Contractor at the time of filing his
tender.  Any failure to disclose the interest involved if noticed even during
execution stage, shall entitle the Employer to rescind the Contract, without
payment of any compensation to the Contractor. The Contractor shall note
that he is prohibited from developing such interest during the Contract period.

Use Of
Explosives

4.32 Explosives if required on the Work shall be used by Contractor only with prior
Approval of the Engineer and in the manner and to the extent permitted by
him. The Contractor shall be responsible for safe upkeep of such explosives
in a special magazine as per the law on explosives at Contractor’s cost and
responsibility. The explosives shall be handled and used under the strict
supervision of persons licensed for this purpose under the requisite statutory
rules and regulations. The Contractor shall take all precautions in transporting
and using the explosives and avoid damage to nearby structures and utilities.
The Contractor shall also obtain necessary license for the storage and the
use of explosives.  All operations, in which or for which the explosives are
employed shall be at the sole risk, cost and responsibility of the Contractor
and the Contractor shall hold the Employer/Engineer harmless and shall
indemnify the Employer/Engineer in respect thereof.

Corrupt or
fraudulent
practices

4.33

4.33.1 The Employer requires that the Contractors observe the highest standards of
ethics during Tendering and execution of this Contract. In pursuance with this
policy, the Employer:
a. defines, for the purpose of these provisions, the terms set forth below as

follows:
i. “corrupt practice” means the offering, giving, receiving or soliciting

of any thing of value to Employer, Engineer or any of their
employees, influence in the procurement process or in Contract
execution; and

ii. “fraudulent practice” means a misrepresentation of facts in order to
influence a procurement process or the execution of a Contract to
the detriment of the Employer, and includes collusive practice
among Bidders (prior to or after tender submission) designed to
establish tender prices at artificial non-competitive levels and to
deprive the Employer of the benefits of free and open competition.

iii. “collusive practice” means a scheme or arrangement between two
or more bidders, with or without the knowledge of the Employer,
designed to establish bid prices at artificial, non-competitive levels.

iv. “coercive practice” means harming or threatening to harm, directly
or indirectly, persons or their property to influence their participation
in the procurement process or affect the execution of a contract.

b. Will rescind the Contract if the Employer determines that the Contractor
has engaged in corrupt, fraudulent, collusive or coercive practices.

c. Will declare a Contractor ineligible, either indefinitely or for a stated period
of time, to be awarded a Contract/s if he at any time determines that the
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Contractor has engaged in corrupt, fraudulent, collusive or coercive
practices in competing for, or in executing the Contract.

Compensation
to Contractor
on rescission
of Contract
under this
clause

4.33.2 In the event of rescission of Contract under Sub-clause 4.33.1, the Contractor
shall not be entitled to any compensation whatsoever, except for the work
done up to the date of rescission.

Work by
Persons
Other than
Contractor

4.34 If the Contractor shall fail to carry out any work required under the Contract or
refuse to comply with any instruction or order given by the Engineer in
accordance with the Contract within a reasonable time, the Engineer may
give the Contractor 14 days' notice in writing to carry out such work or comply
with such instruction.  If the Contractor fails to comply with such notice, the
Employer shall be entitled to carry out such work or instruction by his own
workmen or   by other contractors.  Without prejudice to any other right or
remedy, all additional expenditure properly incurred by the Employer in
having such work or instruction carried out shall be recoverable by the
Employer from the Contractor.

If by reason of any accident or failure or other event occurring to, in, or in
connection with the Works any remedial or other work shall, in the opinion of
the Engineer, be urgently necessary and the Contractor is unable or unwilling
at once to do such remedial or other work, the Engineer may authorise the
carrying out of such remedial or other work by a person other than the
Contractor.  If the remedial or other work so authorised by the Engineer is
work, which, in the Engineer's opinion, the Contractor was liable to do under
the Contract, all expenses properly incurred in carrying out the same shall be
recoverable by the Employer from the Contractor.  Provided that the Engineer
shall, as soon after the occurrence of any such emergency as may be
reasonably practicable, notify the Contractor thereof in writing.

Confidentiality
of Information

4.35 The Contractor shall not use or divulge, except for the purpose of the
Contract or with the written permission of the Employer, any information
relating to the Works or the Project provided in the Contract or otherwise
provided by the Employer, or the Engineer. The Contractor shall ensure that
his sub-contractors of any tier shall be bound by a like confidentiality
undertaking.

The Employer and the Engineer and any third party to whom an assignment
has been made in accordance with Sub-clause 2.4 may use any information
provided by the Contractor in accordance with the Contract. The Employer
shall use reasonable endeavours to ensure that the Engineer and any third
party- referred to in aforesaid Sub-Clause 2.4 shall not, divulge such
information except for any purpose connected with the Contract

5 Design
Design of
Temporary
Works

5.1 The Contractor shall Design the Temporary Works and provide all necessary
details and calculations for the Works in accordance with the site plans and
Employer’s requirements. Any Design detail, plan, drawing, calculations,
notes, annotations, and information required shall be provided in such
sufficient format, details, extent, size and scale and within such time as may
be required to ensure effective execution of Works and/or as otherwise
required by the Engineer.
Erection & Launching Schemes for Viaducts
The Contractor shall Design Erection & Launching Schemes for Via-ducts
and provides all necessary details and calculations within 30 days of issue of
Letter of Acceptance so as to enable the Detailed Design Consultant
appointed by Employer to design the Permanent Works.
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Shop Drawings
Based on “Good for Construction “drawings issued by the Employer, the
Contractor shall prepare shop/fabrication drawings to scale as directed
indicating the required detailed. The shop drawings shall be prepared before
execution of work, after taking actual site dimensions and all existing and
proposed services/structures etc. Shop drawings submitted by the Contractor
shall be in sufficient detail to indicate the type, size, arrangement, breakdown
for packing and shipment, the external connections, fixing arrangements
required, the dimensions required for installation and interconnections with
other equipment and materials, clearances and spaces required between
various portions and any other information specifically called for.
Approval of Engineer of any such proposal/drawings shall not relieve the
contractor of his responsibility of sufficiency of such works.
It shall be the responsibility of the Contractor to promptly bring to the notice of
the Engineer any error or discrepancy in the Contract documents and obtains
his orders thereon. Only stated dimensions are to be taken and not those
obtained from scaling drawings. In case any feature of the work is not fully
described and set forth in the Drawings and Specifications, the Contractor
shall forthwith apply to the Engineer for further instructions, Drawings or
Specifications.

Construction
and/or
Manufacture
Documents

5.2 The Manufacture’s Documents shall comprise the technical documents
specified in the Employer’s Requirements, documents required to satisfy all
regulatory approvals, documents described in Sub Clause 5.5 (As Built
Document), and Sub Clause 5.6 (Operations and Maintenance Manuals). The
Contractor shall prepare all Manufacture Documents in sufficient detail and
shall also prepare any other document necessary to instruct the Contractor’s
personnel. The Engineer shall have the right to inspect the preparation of all
these documents wherever they are being prepared.
Each of the Construction and/or Manufacture Documents shall, when
considered ready for use, be submitted to the Engineer for pre-construction
or pre-manufacture review. Unless otherwise stated in Employer’s
Requirements, each review by the Engineer shall not exceed 21 days,
calculated from the date on which the Engineer receives the Manufacture
Document.
The Engineer may during the review period, give notice to the Contractor that
a Manufacture Document fails (to the extent stated) to comply with the
Employer's Requirements, it shall be rectified, resubmitted and reviewed (and
if specified, approved) in accordance with this Sub-Clause, at the Contractor's
cost.
For each part of the Works, and except to the extent that the prior consent of
the Engineer shall have been obtained:
a. In the case of a Construction and/or Manufacture Document which has

(as specified) been submitted for the Engineer’s approval
i. The Engineer shall give notice to the Contractor that the Construction

and/or Manufacture Document is provided with no objection, with or
without comments, or that it fails (to the extent stated) to comply with
the Contract

ii. Execution of such part of the Works shall not commence until the
Engineer has provided with no objection the Construction and/or
Manufacture Document; and

iii. The Engineer shall be deemed to have provided with no objection
the Construction and/or Manufacture Document upon the expiry of
the review periods for all the Construction and/or Manufacture
Documents which are relevant to the Design and execution of such
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parts, unless the Engineer has previously notified otherwise in
accordance with sub-paragraph (i)

b. construction and/or manufacture of such part of the Works shall not
commence prior to the expiry of the review of the Construction and/or
Manufacture Documents which are relevant to its Design and execution;

c. construction and/or manufacture shall be in accordance with such
reviewed (and if specified, approved) Construction and/or Manufacture
Documents; and

d. if the Contractor wishes to modify any Design or document which has
previously been submitted for such pre-construction and/or pre-
manufacture review, the Contractor shall immediately notify the Engineer,
and based on Engineer’s approval shall subsequently submit revised
documents to the Engineer in accordance with the above procedure.

If the Engineer instructs that further Construction and/or Manufacture
Documents are necessary for carrying out the Works, the Contractor shall
promptly and at Contractor’s cost prepare such documents,
Errors omissions, ambiguities, inconsistencies, inadequacies and other
defects if found at any stage in construction or any operations manufacture
documents, then shall be rectified by the Contractor at his own cost and any
approval or consent or review (under this sub-clause or otherwise) by the
Employer/Engineer of the Manufacture and Construction Documents under
this Sub-clause shall not relieve the Contractor from any obligations or
responsibility under the Contract

Technical
Standards and
Regulations

5.3 The Design, the Construction and/or Manufacture Documents, the execution
and the completed Works (including remedying of defects therein) shall
comply with the specifications, technical standards, building construction,
safety and environmental regulations and other standards specified in the
Employer’s Requirements applicable to the Works or defined by the
applicable laws and regulations

Samples 5.4 The Contractor shall submit at his own cost the following samples and
relevant information to the Engineer for pre-construction and/or pre-
manufacture review in accordance with the Employer’s Requirements :
a. manufacturer's standard samples of Materials,
b. samples (if any) specified in the Employer's Requirements.
Each sample shall be labelled as to origin and intended use in the Works.

As-Built
Drawings and
Documents

5.5 The Contractor shall prepare, and keep up-to-date, a complete set of "as-
built" records of the execution of the Works, showing the exact "as-built"
locations, sizes and details of the Works as executed, with cross references
to relevant specifications and data sheets. These records shall be kept on the
Site and shall be used exclusively for the purposes of this Sub-Clause. Six
copies shall be submitted to the Engineer prior to the commencement of the
Tests on Completion.
In addition, the Contractor shall prepare and submit to the Engineer "as-built
drawings" of the Works, showing all Works as executed. The drawings shall
be prepared as the Works proceed, and shall be submitted to the Engineer
for his inspection. The Contractor shall obtain the consent of the Engineer as
to their size, the referencing system, and other pertinent details.
Prior to the issue of any Taking Over Certificate, the Contractor shall submit
to the Engineer one microfiche copy, one full-size original copy and six
printed copies of the relevant "as-built drawings", and any further
Construction and/or Manufacture Documents specified in the Employer's
Requirements. The Works shall not be considered to be completed for the
purposes of Taking Over under Sub-Clause 9.1 until such documents have
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been submitted to the Engineer.

Operation and
Maintenance
Manual

5.6 The Contractor shall prepare and submit to the Engineer, Operation and
Maintenance Manuals in accordance with the Employer's Requirements and
in sufficient detail for the Employer to operate, maintain, dismantle,
reassemble, adjust and repair the Works

Intellectual
Property
Rights and
Royalties

5.7 The Contractor shall indemnify the Employer and the Engineer from and
against all claims and proceedings on account of infringement (or alleged
infringement) of any patent rights, registered designs, copyright, design,
trademark, trade name, know-how or other intellectual property rights in
respect of the Works, the Contractor's Equipment, machines, work method, or
Plant, or Materials, or anything whatsoever required for the Works and from
and against all claims, demands, proceedings, damages, costs, charges and
expenses whatsoever in respect thereof or in relation thereto. The Contractor
shall pay all traffic surcharges and other royalties, licence fees, rent and other
payments or compensation, if any, for getting stone, sand, gravel, clay or
other materials, machine, process, systems, work methods, or the
Contractor’s Equipment required for the Works. The Contractor shall, in the
event of infringement of Intellectual Property Rights, rectify, modify or replace
at his own cost the Works, Plant or materials or anything whatsoever required
for the Works so that infringement no more exist or in the alternative shall
procure necessary rights/license so that there is no infringement of
Intellectual Property Rights.
The Contractor shall be promptly notified of any claim under this Sub- Clause
made against the Employer. The Contractor shall, at his cost, conduct
negotiations for the settlement of such claim, and any litigation or arbitration
that may arise from it. The Employer or the Engineer shall not make any
admission which might be prejudicial to the Contractor, unless the Contractor
has failed to take over the conduct of the negotiations, litigation or arbitration
within a reasonable time after having been so requested. In the event of the
Contractor failing to act at the Engineer’s notice, the Employer shall be at full
liberty to deduct any such amount of pending claim from any amount due to
the Contractor under this Contract or any other Contract.
Insofar as the patent, copyright or other intellectual property rights in any
Plant, Design Data, plans, calculations, drawings, documents, Materials,
know-how and information relating to the Works shall be vested in the
Contractor, the Contractor shall grant to the Employer, his successors and
assignees a royalty-free, non-exclusive and irrevocable licence to use and
reproduce any of the works, designs or inventions incorporated and referred
to in such Plant, documents or Materials and any such know-how and
information for all purposes relating to the Works (including without limitation
the design, manufacture, installation, reconstruction, Testing, commissioning,
completion, reinstatement, extension, repair and operation of the Works) for
the Employer’s own use.
If any patent, registered design or software is developed by the Contractor
specifically for the Works, the title thereto shall vest in the Employer and the
Contractor shall grant to the Employer a non-exclusive irrevocable and
royalty-free licence to use, repair, copy, modify, enhance, adapt and translate
in any form such Software for Employer’s own use.
If the Contractor uses proprietary software for the purpose of storing or
utilising records  the Contractor shall obtain at his own expense the grant of a
licence or sub-licence to use such software in favour of the Employer and
shall pay such licence fee or other payment as the grantor of such licence
may require provided that the use of such software under the licence may be
restricted to use relating to the Design, construction, reconstruction,
manufacture, completion, reinstatement, extension, repair and operation of
the Works or any part thereof.
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The Contractor's permission referred to above shall be given, inter alia, to
enable the Employer to disclose (under conditions of confidentiality
satisfactory to the Contractor) programmes and documentation for a third
party to undertake the performance of services for the Employer in respect of
such programmes and documentation.
If any software is developed under the Contract or used by the Contractor for
the purposes of storing or utilising records over which the Contractor or a
third party holds title or other rights, the Contractor shall permit or obtain for
the Employer (as the case may require) the right to use and apply that
Software free of additional charge (together with any modifications,
improvements and developments thereof) for the purpose of the design,
manufacture, installation, reconstruction, testing, commissioning, completion,
reinstatement, extension, repair, modification or operation of the Works, or
any part thereof, or for the purpose of any Dispute.
The Employer reserves the right to use other Software on or in connection
with the Works.

6 Staff and Labour
Engagement of
Staff  and
Labour

6.1 The Contractor shall make his own arrangements for the engagement of staff
and labour at his own cost. The Contractor shall, if required by the Employer,
deliver to the Engineer or to his office, a return in detail, in such form and at
such intervals as the Employer may prescribe, showing the number of labour
employed in different categories by the Contractor on the Site.

Rates of
Wages and
Conditions of
Labour

6.2 Full compliance of statutory requirements apart, the Contractor shall pay
rates of wages and observe conditions of labour not less favourable than
those established for the trade or the industry where the work is carried out.
The Contractor shall make himself aware of all labour regulations and their
impact on the cost and build up the same in the Contract Price. During the
Contract Period no extra amount in this regard shall be payable to the
Contractor, for whatsoever reason including any revision of rates payable to
the labour due to revision of rates payable in Minimum Wages Act.
Labour provided by the Contractor, either directly or through sub-contractors,
for the exclusive use of the Employer or the Engineer, shall, for the purpose
of this Sub-Clause, be deemed to be employed by the Contractor.
In the event of default being made in the payment of any money in respect of
wages of any person employed by the Contractor or any of its sub-
contractors of any tier in and for carrying out of this Contract and if a claim
there-for is filed in the office of the Labour Authorities and proof thereof is
furnished to the satisfaction of the Labour Authorities, the Employer may,
failing payment of the said money by the Contractor, make payment of such
claim on behalf of the Contractor to the said Labour Authorities and any sums
so paid shall be recoverable by the Employer from the Contractor.

Persons in the
service/retired
of Employer/
Engineer

6.3 The Contractor and/or any of his Sub-contractors shall not recruit or
attempt to recruit staff and labour from amongst the Employer and the
Engineer’s personnel during the Contract period.
In case of non compliance of above, in addition to any or several of the
courses, referred in Sub-clauses 13.2.1 and 13.2.2 being adopted by the
Employer, the Contractor on Termination of the Contract for the aforesaid
reasons will have no claim whatsoever against the Employer except for actual
value of the Work executed till the time of Termination.

Labour Laws 6.4 In dealing with labour and employees, the Contractor and his Sub-
Contractors (including piece rate and petty Contractors) shall comply fully
with all laws and statutory regulations pertaining to engagement, payment
and upkeep of the labour in India.
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The Contractor shall be solely accountable for the violation of any Labour
Laws by themselves or their Sub-contractors and will pay any such
claim/damage to the Authorities forthwith on demand. If any moneys shall, as
a result of any instructions, directions   or   decisions   from   the   Authorities
or   claim   or application made under any of the labour laws or regulations,
be directed to be paid by the Employer, such moneys shall be deemed   to
be   moneys   payable to the   Employer   by the Contractor and he will pay
the same to the Employer forthwith on   demand,   without   demur   and
without   asking   for   any reasons/explanations from the Employer.  On
failure  of the Contractor to repay the Employer any moneys paid or to be
paid by it as aforesaid within seven (07) days after the same shall have been
demanded, the Employer shall be entitled to recover the amount from any
moneys due or accruing to the Contractor under this or any other Contract
with the Employer.
The Contractor shall formally register with the appropriate Labour Department
as the main employer of labour for this Contract, so that any issues related to
labour can be issued directly to the Contractor. A copy of the registration
document, and any directives issued by the Labour Department, shall be
copied to the Engineer.

Working Hours 6.5 The Contractor, if required, shall carry out work during night hours or in shifts
with the approval of Engineer, unless specifically provided otherwise in the
Contract. No increase in rates or extra payments shall be admissible for night
work.
Where night working is permitted by the Engineer to facilitate the Contractor’s
Work operations, temporary lighting equipment as per approved layout shall
be provided, installed, maintained for the duration of the Contract and
removed after completion of Work by and at the expense of the Contractor.
The Contractor shall provide and maintain adequate fire-fighting equipment
and take adequate fire precautions for the safety of all personnel and
temporary and permanent works and shall take action to prevent damage to
or destruction by fire of trees, shrubs and grasses.
No extra payment will be made to the Contractor on these accounts.

Facilities for
Staff and
Labour

6.6 The Contractor shall provide and maintain all necessary accommodation and
welfare facilities as stipulated in the Employer’s Requirements for his (and his
Sub-contractor’s) staff and labour. The Contractor shall also provide the
facilities specified in the Employer’s Requirements, for the Employer’s and
Engineer’s personnel. All accommodation shall be maintained in a clean and
sanitary condition, by the Contractor at his cost.
No staff and labour housing facilities will be allowed at the Site. The
Contractor will have to make his own arrangement for the same at his own
cost.

Health and
Safety

6.7 Precaution shall be taken by the Contractor to ensure the health and safety of
his staff and labour. The Contractor shall, in collaboration with and to the
requirements of the local health authorities, ensure that medical staff, first aid
facilities, sick bay and ambulance service are available at the accommodation
and on the Site at all times, and that suitable arrangements are made for all
necessary welfare and hygiene requirements and for the prevention of
epidemics. The Contractor shall maintain records and make reports
concerning health, safety and welfare of persons, and damage to property, as
per the Engineer’s requirement and will ensure complete compliance with
relevant clauses of Employer’s Health, Safety and Environment Manual (SHE
Manual).
The Contractor's Site Safety Plan shall be developed from his Outline Safety
Plan as per Employer's Requirements and SHE Manual of the Employer.
The Contractor shall appoint a member of his staff at the Site to be
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responsible for maintaining the safety, and protection against accidents, of
personnel on the Site. This person shall be qualified for his work and shall
have the authority to issue instructions and take protective measures to
prevent accidents.

Contractor's
Superintend-
ence

6.8 The Contractor shall provide all necessary superintendence during the
Design (to the extent specified in the Contract) and execution of the Works,
and as long thereafter as the Engineer may consider necessary for the proper
fulfilling of the Contractor's obligations under the Contract. Such
superintendence shall be provided by sufficient persons having adequate
knowledge of the operations to be carried out (including the methods and
techniques required, the hazards likely to be encountered and methods of
preventing accidents) for the satisfactory and safe execution of the Works.

Contractor's
Personnel

6.9 The Contractor shall employ (or cause to be employed) only persons who are
careful and appropriately qualified, skilled and experienced in their respective
trades or occupations. The Engineer may require the Contractor to remove
(or cause to be removed) any person employed on the Site or Works,
including the Contractor's Representative, who in the opinion of the Engineer:

a. persists in any misconduct,
b. is incompetent or negligent in the performance of his duties,
c. fails to conform with any provisions of the Contract, or
d. persists in any conduct which is prejudicial to safety, health, or the

protection of the environment.

Preservation of
Peace and
orderly conduct

6.10 1. The Contractor shall be responsible for preservation of peace and
orderly conduct at the site and its neighbourhood by Contractor’s
employees, Representatives, petty contractors, Sub Contractors etc. In
case, deployment of a Special Police Force becomes necessary at or
near Site, during the tenure of Works, the expenses for the same shall
be borne by the Contractor.

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

Labour to be
Contractor’s
Employee

6.11 If, the Contractor directly or through petty contractors or Sub-Contractors
supplies any labour to be used wholly or partly under the direct orders and
control of the Engineer or the Employer, whether in connection with any work
being executed by the Contractor or otherwise for the purposes of the
Employer, such labour shall, for the purpose of this clause, be deemed to be
persons employed by the Contractor

Report of
Accidents To
Labour

6.12 The Contractor shall be responsible for safety of all employees, employed by
him on Works, directly or through petty contractors or Sub-Contractors, and
shall report accidents to any of them, however, and wherever occurring on
Works, to the Engineer and shall make every arrangement to render all
possible assistance and to provide prompt and proper medical attention.  The
compensation for affected Workers or their relatives shall be paid by the
Contractor in such cases with utmost expedition in accordance with the
Workmen’s Compensation Act.

Claim on
account of
violation of
Labour laws

6.13 The Contractor shall be solely accountable for violation of any labour law by
it, its petty contractors or Sub Contractors and will pay any such
claim/damage to the authorities forthwith on demand. If any moneys shall, as
a result of any instructions, directions or decisions from the Authorities or
claim or application made under any of the labour laws or regulations, be
directed to be paid by the Employer, such moneys shall be deemed to be
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moneys payable to the Employer by the Contractor and he will pay the same
to the Employer forthwith on demand, without demur and without asking for
any reasons/explanations from the Employer. On failure of the Contractor to
repay the Employer any moneys paid or to be paid by it as aforesaid within
seven days after the same shall have been demanded, the Employer shall be
entitled to recover the amount from any moneys due or accruing to the
Contractor under this or any other Contract with the Employer.

7 QUALITY CONTROL
Manner of
Execution and
Site Quality
Plan

7.1 All Plant and Materials to be supplied shall be manufactured, and all work to
be done shall be executed, in the manner set out in the Contract. Where the
manner of manufacture and execution is not set out in the Contract, the work
shall be executed in a proper, workmanlike and careful manner, with properly
equipped facilities and non-hazardous Materials, and in accordance with
modern recognized good practice.
Within 30 days of the issue of Letter of Acceptance, the Contractor shall
submit to the Engineer, for his consent, his proposed Site Quality Plan based
on the Outline Quality Plan and the Employer's Requirements. The quality
manual should address the quality system as required by ISO 9001-2008 or
latest. Any supplement to the Site Quality Plan shall be submitted at least 14
days before commencement of the relevant work.
Upon the Engineer notifying his consent to the Site Quality Plan, or any
supplement thereto, the Contractor shall, adhere to the principles and
procedures contained in such document, except where the Engineer gives his
consent to any amended or varied version thereof. The Contractor shall
cause any sub-contractors to adhere to this Plan.
The Contractor shall appoint a suitably qualified and experienced person, not
otherwise engaged in the performance of the Contract, to act as manager of
the quality assurance system and shall provide such other personnel and
resources as required to ensure effective operation of the quality assurance
system. The said manager shall carry out audits of the application of the
quality assurance system, and ensure effective quality control and delivery of
quality assurance.
The Contractor shall provide all necessary access, assistance and facilities to
enable the Engineer to carry out surveillance visits both on and off the Site to
verify that the quality assurance system is being properly and fully
implemented. No extra payment shall be made in this regard and the cost of
the Work under this element shall be deemed to be included in the Contract
Price.

Delivery to Site 7.2 The Contractor shall be responsible for procurement, transport, receiving,
unloading and safe keeping of all Plant, construction, Materials, Contractor's
Equipment and other things required for the completion of the Works.

Inspection 7.3 The Employer and the Engineer shall at all reasonable times
a. have full access to all parts of the Site and to all places from which

natural materials are being obtained, and
b. during production, manufacture, fabrication and construction (at the site

and elsewhere)be entitled to inspect, examine, measure and test the
materials and workmanship, and to check the progress of manufacture,
of all Plant and Materials to be supplied under the Contract.

The Contractor shall give the Engineer full opportunity to carry out these
activities including providing access, facilities, permissions and safety
equipments. No such activity/inspection shall relieve the Contractor from any
obligation or responsibility.

Testing 7.4 This sub- clause shall apply to all tests specified in the Contract.
The Contractor shall provide all documents and other information necessary
for all types of testing and such assistance, labour, materials, electricity, fuel,
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stores, apparatus and instruments as are necessary to carry out such tests
efficiently.
The Contractor shall agree, with the Engineer, the time and place for the
testing of any Plant, Materials and other parts of the Works as specified in the
Contract.
The Engineer shall give the Contractor not less than 24 hours' notice of his
intention to attend the tests.
If the Engineer does not attend at the time and place agreed, or if the
Contractor and the Engineer agree that the Engineer shall not attend, the
Contractor may proceed with the tests, unless the Engineer instructs the
Contractor otherwise. Such tests shall be deemed to have been made in the
Engineer's presence.
The Contractor shall promptly forward to the Engineer duly certified reports of
the tests. If the Engineer has not attended the tests, he shall accept the
readings as accurate. When the specified tests have been passed, the
Engineer shall endorse the Contractor's test certificate, or issue a certificate to
him, to that effect.
The expense of conducting such Tests shall be borne by the Contractor. No
such testing shall relieve the Contractor from any obligation or responsibility.

Rejection 7.5 If, as a result of inspection, examination or testing,  any Plant, Material or
workmanship is found to be defective or otherwise not in accordance with the
Contract, the Engineer may reject the same and by giving notice to the
Contractor with reasons. The Contractor shall then promptly make good the
defect and ensure that the rejected item after rectification complies with the
Contract.
If the Engineer requires such Plant,Material or workmanship to be re-tested,
the tests shall be repeated under the same terms and conditions. If such
rejection and retesting cause the Employer to incur costs, such costs shall be
recoverable from the Contractor by the Employer, and may be deducted by the
Employer from any monies due, or to become due, to the Contractor.

Liability after
Inspection and
Testing

7.6 The Contractor shall not be released from any liability or obligation under the
Contract by reason of any such inspection or testing or witnessing of testing, or
by the submission of reports of inspection or testing to the Engineer.

Ownership of
Plant and
Materials

7.7 Each item of Plant and Material shall become the property of the Employer,
when it is delivered to Site or payment thereof, either in part or full, has been
made. The Contractor shall however continue to bear the risk in respect of
such items which continue to remain in his custody.

Cost of
Employer’s
Attendance
Including
Travel

7.8 The Employer shall bear the costs of attendance including travel, boarding and
lodging for the Employer, the Engineer or his assistant for the purposes of
Sub-Clauses 7.3 and 7.4 above. The cost of attendance including travel,
boarding and lodging for the Employer, Engineer or his assistants for the
purpose of Sub-clause 7.5 shall be borne by the Contractor.

Covering up of
Works

7.9

Examination of
work before
covering up

7.9.1 No work or part of work shall be covered up or put out of view, without the prior
approval of the Engineer or the Engineer’s Representative.
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Cost of
uncovering
the work
already
covered up

7.9.2 The Contractor shall uncover any part or parts of the Works, or make openings
in or through the same, as the Engineer may from time to time direct, and shall
reinstate and make good such part or parts, to the satisfaction of the Engineer.
If any such part or parts have been covered up, or put out of view after
compliance with the requirement of Sub-clause 7.4 and the Works are found to
be executed in accordance with the Contract, the expenses of uncovering,
making openings in or through, reinstating and making good the same, shall
be borne by the Employer, but if the Works are found to be defective, costs
shall be borne by the Contractor.

In case after completion of a part of the Work, the part of Work is not fully
consistent with the Employer’s Requirements and there is no way to change
the same, in that case, the same (provided it has no implication on safety and
operation) shall be accepted only as a Contractor’s deemed variation at lower
negotiated price.

The decision of the Engineer in this regard shall be final and binding on the
Contractor.

Tests on
Completion

7.10

Contractor’s
Obligations

7.10.1 The Contractor shall carry out the Tests on Completion at his own cost in
accordance with the Contract and shall provide the documents in accordance
with Sub-Clauses 5.5 and 5.6. The Contractor shall give, to the Engineer, 21
days' notice of the date after which the Contractor will be ready to carry out the
Tests on Completion. Unless otherwise agreed, such Tests shall be carried out
within 14 days after this date, on such day or days as the Engineer shall
instruct.
Unless otherwise stated in Special Conditions of Contract, the Tests on
Completion shall be carried out in the following sequence

a) pre-commissioning test, which shall include appropriate instructions and
(“dry” or “cold”) functional tests to demonstrate that each item of the
Plant and Work can safely undertake the next stage

b) Commissioning Test shall include the specified operational tests to
demonstrate Works or Sections can operated safely and as specified
under all available operating condition

c) trial operation which shall demonstrate that the Works or Section
perform reliably and in accordance with the Contract

The Contractor at his own cost shall arrange all tools, equipments, gadgets,
facilities or as deemed necessary by the Engineer for such tests, In
considering the results of the Tests on Completion, the Engineer shall make
allowances for the effect of any use of the Works by the Employer on the
performance or other characteristics of the Works. As soon as the Works, or a
Section, have passed the Tests on Completion described in sub-paragraphs
(a), (b) or (c), the Contractor shall provide the Engineer and the Employer with
a certified report of the results of all such Tests.

Delayed Tests 7.10.2 If the Engineer opines that Tests on Completion are being unduly delayed by
the Contractor, the Engineer may by notice require the Contractor to carry out
such Tests within 21 days after the receipt of the notice. The Contractor shall
carry out such Tests on such day or days as the Contractor may fix and of
which he shall give notice to the Engineer.
If the Contractor fails to carry out the Tests on Completion within 21 days, the
Engineer may proceed with such Tests at the risk and cost of the Contractor.
The Tests on Completion then shall be deemed to have been carried out in the
presence of the Contractor and the results of such Tests shall be accepted as
accurate.
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Retesting 7.10.3 If the Works, or a part thereof, or a Section, fail to pass the Tests on
Completion, Sub-Clause 7.5 “Rejection” shall apply, and the Engineer or the
Contractor may require such failed Tests and the Tests on Completion on any
related work, to be repeated under the same terms and conditions.

Failure to
Pass Tests on
Completion

7.10.4 If the Works, or a part thereof, or a Section, fail to pass the Tests on
Completion repeated under Sub-Clause 7.10.3, the Engineer shall be entitled
to:

(a) order further repetition of Tests on Completion under Sub-Clause
7.10.3;

(b) reject the Works, or a part thereof, or a  Section (as the case may be), in
which event the Employer shall have the same remedies against the
Contractor as are provided under Clause 13; or

(c) issue a Taking Over Certificate if the Employer so requires. The
Contract Price shall then be reduced by such amount as determined by
the Engineer and as shall be appropriate to cover the reduced value to
the Employer as a result of this failure. The Contractor shall then
proceed in accordance with his other obligations under the Contract.

Integrated
testing and
system
commissioning

7.11

Integrated
Testing

7.11.1 Tests on Completion shall also include Integrated Testing. The Contractor
shall, following satisfactory completion of tests on his works, equipment, sub-
systems or system, perform, at the direction of the Engineer, programme of
tests to verify and confirm the compatibility and complete performance of his
works, equipment, sub-systems or system with the works, equipment, sub-
systems or system provided by others.

Compilation
of Test Results

7.11.2 The results of the Integrated Testing and Commissioning shall be compiled
and evaluated by the Engineer and the Contractor.

Retesting 7.11.3 If the Works, or a part thereof, or a Section, fail to pass the Integrated Testing
and Commissioning, the Engineer shall require such failed Tests, to be
repeated under the same terms and conditions. If such failure and retesting
result from a default of the Contractor and cause the Employer to incur costs,
the same shall be recoverable from the Contractor by the Employer, and may
be deducted by the Employer from any monies due, or to become due, to the
Contractor.

Failure to Pass
Test

7.11.4 If the Works, or a part thereof, or a Section, fail to pass Integrated Testing and
Commissioning and the Contractor in consequence proposes to make any
adjustment or modification to the Works or a part thereof, or a section, the
Engineer may, with the approval of the Employer, instruct the Contractor to
carry out such adjustment or modification, at his own cost and to satisfy the
requirements of Integrated Testing and Commissioning within such time as the
Employer / Engineer may deem to be reasonable.

Statutory
Requirements

7.11.5 The Contractor along with others shall carry out all statutory tests and trials,
under the supervision of the Engineer, necessary for obtaining sanction of the
competent authority for opening the system for public carriage of passengers
as mentioned in the Special Conditions of Contract.

8 Commencement, Completion, Delay and Bonus
Commence-
ment of Works

8.1 The Contractor shall commence the Works on the date specified in the Letter
of Acceptance or if no date is specified in the Letter of Acceptance, on the date
as notified by the Engineer in writing. Thereafter the Contractor shall proceed
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with due diligence, without delay, and in accordance with the programme or
any revised or modified programme of the Works. Time is the essence of
Contract and time for Completion shall run from the date the Contractor is to
commence the Works under this Clause.
The Contractor shall not commence the construction, manufacture or
installation of the Works or of any part of the Works unless and until the
Engineer has endorsed the relevant Working Drawings in accordance with the
Employer's Requirements.

Time for
Completion

8.2 Time is the essence of Contract and will remain so at all times during the
pendency of the Contract including the extended period of Contract. The
Contractor shall ensure defect free completion and have passed the tests on
Completion, including Integrated Testing and Commissioning of the whole of
the Works and/or parts thereof before the same is taken over by the Employer.

Delay 8.3 In case of delay on the part of the Contractor, the Contractor shall be liable to
pay liquidated damages and any other compensation for the damages suffered
by the Employer as per Clause 8.5.  This is without prejudice to the right of the
Employer to rescind the Contract.
Failure or delay by the Employer or the Engineer, to hand over to the
Contractor the Site necessary for execution of Works, or any part of the Works,
or to give necessary notice to commence the Works, or to provide necessary
Drawings or instructions or clarifications or to supply any material, plant or
machinery, which under the Contract, is the responsibility of the Employer,
shall in no way affect or vitiate the Contract or alter the character thereof, or
entitle the Contractor to damages or compensation thereof but in any such
case, the Engineer shall extend the time period for the completion of the
Contract, as in his opinion is / are reasonable.

Extension of
Time for
Completion

8.4

Extension of
Time

8.4.1 (i) The Contractor may apply for an extension of the Time for Completion if
the Work is or will be delayed either before or after the Time for
Completion by any of the following causes:
a. “Force Majeure” referred to in Clause 16.0
b. The Contractor’s work held up for not being given possession of the

Site in accordance with the Contract
c. Instruction of the Engineer to suspend the Works and the

Contractor not being in default as to reasons of suspension.
d. Acts or omissions of other Designated Contractors in executing

work not forming part of this Contract and on whose performance,
the performance of the Contractor necessarily depends.

e. Any act of prevention or Breach of the Contract by the Employer
and not mentioned in this Clause

f. Any order of Court restraining the performance of the Contract in
full or in any part thereof and the Contractor not being in default as
to reason of such order of count.

g. Any other event or occurrence which, according to the Employer is
not due to the Contractor’s failure or fault, and is beyond his control
without Employer being responsible for the same.

h. An Employer’s Variation

(ii) However, the Contractor shall not be entitled to any extension of time
where the instructions or acts of the Employer or the Engineer are
necessitated by or intended to cure any default of or breach of Contract
by the Contractor or where any delay is due to
a. the failure of sub-contractor, to commence  or to carry out work in
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due time,
b. non-availability, or shortage of Contractor’s equipment, labour,

utility services, Plant and Materials,
c. inclement weather conditions, and
d. the Contractor not fulfilling his obligations under Sub-Clause 4.4.

(iii) If the Contractor considers himself to be entitled to an extension of time
for Completion, he shall give notice to the Engineer of such intention as
soon as possible and in any event within 14 days of the start of the
event giving rise to the delay and full and final supporting details of his
application within 21 days of the last day of delay, together with any
notice required by the Contract and relevant to such Clause. If the cause
of delay continued for a period exceeding 7 days, the Contractor shall
submit interim details at intervals of not more than 14 days (from the first
day of such delays).

(iv) The Engineer shall proceed in accordance with Sub-Clause 3.5 to agree
or determine either prospectively or retrospectively such extension of
the Time for Completion as may be due. The Engineer shall notify the
Contractor accordingly.

Extension of
time for
completion for
other reasons

8.4.2 The Contractor shall not be entitled to an extension of time by reason of any
delay to any activity in carrying out of the Works unless in the opinion of the
Engineer such delay results in or may be expected to result in a delay to
completion of the Works, or achievement of any Stage by the relevant Key
Date. Whether or not the Contractor fails to achieve any Milestone by reason
of any delay shall not by itself be material to the Contractor's entitlement to
an extension of time.
Any extension to a Key Date shall not by itself entitle the Contractor to an
extension to any other Key Date and the Time for Completion.

Extension of
time for delays
due to
Contractor

8.4.3 If the delay in the completion of the whole Works or a portion of the Works,
for which an earlier completion period is stipulated, is due to the Contractor’s
failure or fault, and the Engineer is of the view that the remaining Works or
the portions of Works can be completed by the Contractor in a reasonable
and acceptable short time, then, the Engineer may allow the Contractor
extension or further extension of time at its discretion with or without
liquidated damages, for completion, as he may decide.

Sr. No Description of Milestone
(Physical)

Time allowed (from date of
start)

1 20% of the contract value 05 Months
2 50% of the contract value 08 Months
3 70% of the contract value 12 Months
4 100% of the contract value 15 Months

Liquidated
Damages for
Delay

8.5 Time is the essence of the Contract. Contract Data shall include in respect of
the Works and in respect of any Stage, a percentage of the total contract
value which will be recoverable from the Contractor as liquidated damages
for each day of delay in completion of the Works or in achievement of a stage
by a particular Key Date. The total amount of liquidated damages in respect
of the Works in all stages shall, however, not exceed the limit of liquidated
damages stated in the Contract Data.
The aforesaid liquidated damages do not, however, include the sums payable
by the Employer to Designated Contractors on account of delay caused by
the Contractor to Designated Contractors which sums shall be recoverable
from the Contractor in addition to any liquidated damages payable under this
clause, the total ceiling limit of which is 15% of Contract Price including
Liquidated Damages levied under the provisions of Contract Data.
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The Liquidated Damages are recovered by the Employer from the Contractor
for delay as specified in the Contract Data.
The Employer may, without prejudice to any other method of recovery,
deduct the amount of such damages from any monies due, or to become
due, to the Contractor. In the event of an extension of time being granted
under Sub- Clause 8.4, the amount due under this Sub-Clause shall be
recalculated accordingly, and any over-payment refunded. The payment or
deduction of such damages shall not relieve the Contractor from his
obligations to complete the Works, or from any other of his duties, obligations
or responsibilities under the Contract.
The Contractor shall use and continue to use his best endeavours to avoid or
reduce further delay to the Works, or any relevant Stages.
At any time after the Employer has become entitled to Liquidated Damages,
the Engineer may give notice to the Contractor under Sub- Clause 13.1,
requiring the Contractor to complete the Works within a specified reasonable
time. Such action shall not prejudice the Employer's entitlements to recovery
of Liquidated Damages, under this Sub-Clause and to terminate under Sub-
Clause 13.2.
The decision of the Engineer as to the compensation payable by the
Contractor under this Clause shall be final and binding.
The total contract value for the purpose of levy of Liquidated Damages, shall
mean the ‘Contract Price’.

Rate of
Progress

8.6 If for any reason which does not entitle the Contractor to an extension of time,
the rate of progress of the Works is at any time, in the opinion of the
Engineer, too slow to ensure timely completion of the Works or achievement
of any Stage by the relevant Key Date the Engineer may so notify the
Contractor in writing.  The Contractor shall thereupon take such steps as are
necessary, or in default of taking such steps, shall take such steps as the
Engineer may reasonably instruct in writing, to expedite progress so as to
complete the Works or any Section in time or achieve any Stage by the
relevant Key Date.  The Contractor shall not be entitled to any additional
payment for taking such steps.
If any steps taken by the Contractor in meeting his obligations under this Sub-
Clause cause the Employer to incur additional costs, such costs shall be
recoverable from the Contractor by the Employer, and shall be deducted by
the  Employer from any monies due, or to become due, to the Contractor.

Suspension of
Work

8.7 The Engineer may at any time instruct the Contractor to suspend progress of
part or all of the Works stating the grounds for such action. During
suspension, the Contractor shall protect, store and secure such part or whole
of the Works against any deterioration, loss or damage.
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Consequences
of Suspension

8.8 The Contractor shall not be entitled to extra cost (if any), incurred by him,
during the period of suspension of Work, if such suspension is
a. provided for in the Contract, or
b. necessary for proper execution of Works or by reasons of weather

condition or by some default on the part of the Contractor, or
c. necessary for the safety of Works or any part thereof or
d. necessary for the safety of adjoining public or other property or safety of

the public or workmen or those who have to be at the site or
e. to ensure safety and to avoid disruption of traffic and utilities, as also to

permit fast repairs and restoration of any damaged utilities,

If suspension is ordered by the Engineer for reasons other than those
mentioned in Sub Clause 8.8 then the Contractor’s entitlement are in the
table below:

Sr.
No.

Suspension
Period

Extension
of Time

Compensation for the
suspension period

Remarks

1 Upto 14
days

NO NO Engineer may give
extension of time in
exceptional
circumstances

2 15 – 30
days

YES NO Extension of time
as considered
proper by the
Engineer

3 Above 30
days

YES As per Daily rate of
wages for idle labour/
employees

70% of the rate for hire
charges for idle plant
and machinery
(excluding cost of fuel
and lubricants)

15% above all these
items to cover
overhead costs

Compensation as
assessed by the
Engineer on
submission of
documentary proof
by the Contractor to
Engineer’s
satisfaction

4 Above 90
days

NO As per Clause no. 13.3.4 Contractor may ask
for closure of the
Contract, or
deletion from the
Contract of that part
of Works which has
been suspended

Resumption of
Work

8.9 After receipt of permission or of an instruction to proceed, the Contractor
shall, after notice to the Engineer, and together with the Engineer, examine
the Works, Plant and Materials affected by the suspension. The Contractor
shall make good any deterioration or defect in or loss of the Works, Plant and
Materials, which has occurred during the suspension.

Bonus for early
completion

8.10 If the Contractor achieves completion of the whole of the Works prior to the
intended Completion Date (Extension of time pursuant to Clause 8.4 will not
be considered), the Employer shall pay to the Contractor a sum stated in the
Contract Data as bonus for early completion, for every calendar month which
shall elapse between the date of completion of all items of works as stipulated
in the contract, including variations ordered by the Engineer and the time
prescribed in Clause 8.2.
For the purpose of calculating bonus payments, the time given in the Bid for
completion of the whole works is fixed and unless otherwise agreed, no
adjustment of the time by reasons of granting an extension of time pursuant
to clause 8.4 or any other clause of these conditions will be allowed.  Any
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period falling short of completed month shall be ignored for the purpose of
computing the period relevant for the payment of bonus.

9 Employer's Taking Over
Taking Over
Certificate

9.1 The Works shall be taken over by the Employer when they have been
completed in accordance with the Contract, have passed the Tests on
Completion, including Integrated Testing and Commissioning, and a Taking
Over Certificate for the Works has been issued. If the Works are divided into
Sections, the Contractor shall be entitled to apply for a Taking Over
Certificate for each Section.
The Contractor may apply by notice to the Engineer for a Taking-Over-
Certificate not earlier than 14 days before the works or section (as the case
may be) will, in the Contractor’s opinion, be complete and ready for taking
over. The Engineer shall, within 28 days after the receipt of the Contractor’s
application:
(a) issue the Taking Over Certificate to the Contractor, stating the date on

which the Works or Section were completed, including the Tests on
Completion and Integrated Testing and Commissioning, in accordance
with the Contract as specified in the Special Conditions of Contract
(except for minor outstanding work that does not affect the use and
safety of the Works or Section for their intended purposes); or

(b) reject the application, giving his reasons and specifying the work
required to be done by the Contractor to enable the Taking Over
Certificate to be issued. The Contractor shall then complete such work
before issuing a further notice under this Sub-Clause.

Taking over of
Parts of the
Works

9.2 The Engineer may, at the sole discretion of the Employer issue a Taking Over
Certificate for any part of the Permanent Works.

If the Employer uses any part of the Works for revenue service before the
Taking Over Certificate is issued:

(a) the part which is used shall be deemed to have been taken over at the
date on which it is used, subject to the Contractor completing the works
which remain outstanding in the opinion of the Employer;

(b) the Engineer shall, when requested by the Contractor, issue a Taking
Over Certificate after the Contractor has completed the outstanding
Works and has carried out Tests on Completion, including Integrated
Testing; and

(c) the Contractor shall cease to be liable for the care of such part from
such date, when responsibility shall pass to the Employer.

10 Defects Liability
Completion of
Outstanding
Work and
Remedying
Defects

10.1 “Defects Liability Period” shall mean the defects liability period as stated in
the Contract Data or as extended under 10.3 of GCC calculated from the date
of taking over of whole of the Works and not any sub-section or part thereof.
Provided that, if any part of the Works or sub-systems or component of that
part has been replaced, renewed or repaired, the “Defects Liability Period” in
respect of that part or sub-system or components of that part shall start from
the date of such replacement, renewal or repair has been completed to the
satisfaction of the Engineer.
After any part of the works are taken over by the Employer until the end of
Defect Liability Period, the Contractor shall provide, free of cost, competent
and skilled personnel round the clock as required and maintain adequate
stock of spares so as to promptly fulfill his obligations to remedy the defects
or failure as laid down in Contract Documents.
In order that the Construction and/or Manufacture Documents and the Works
shall be in the condition required by the Contract (fair wear and tear
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excepted) at, or as soon as practicable after the expiry of the Contract Period,
the Contractor shall:
(a) complete any work which is outstanding on the date stated in a Taking

Over Certificate, as soon as practicable after such date, and
(b) execute all such work of amendment, reconstruction, and remedying

defects or damage, as may be instructed in writing by the Employer or
the Engineer during the Contract Period.

Cost of
Remedying
Defects

10.2 All work referred to in Sub-Clause 10.1(b) shall be executed by the
Contractor at his own cost, if the necessity for such work is due to:

(a) the Design (to the extent specified in the Contract)
(b) Plant, Materials or workmanship not being in accordance with the

Contract; or
(c) failure by the Contractor to comply with any of his other obligations.

If in the opinion of the Engineer, such necessity is due to any other cause, he
shall determine an adjustment to the Contract Price, with the approval of the
Employer, and shall notify the Contractor accordingly. In this event, Sub-
Clause 12.3 shall apply to such work

Extension of
Defect Liability
Period

10.3 The Defect Liability Period shall be extended by a period, after the Works are
taken over, during which the Works or any Section or item of Plant, cannot be
used, for the purposes for which they are intended, by reason of a defect or
damage.
When delivery of Plant, and/or Materials, or erection of Plant, or installation of
Materials, has been suspended under Sub-Clause 8.7, the Contractor's
obligations under this Sub-Clause shall not apply to any defects or damage
occurring more than three years after the Plant and/or Materials would
otherwise have been delivered, erected and taken over.

Failure to
Remedy
Defects

10.4 If the Contractor fails to remedy any defect or damage within such time as the
Employer/Engineer may deem to be reasonable, the Employer or the
Engineer may fix a date on or by which to remedy the defect or damage, and
give the Contractor reasonable notice of such date. If the Contractor fails to
remedy the defect or damage by such date and the necessity for such work is
due to a cause stated in Sub-Clause 10.2(a), (b) or (c), the Employer may (at
his sole discretion):

(a) carry out the work himself or by others, in a reasonable manner and at
the Contractor's risk and cost, but the Contractor shall have no
responsibility for such work: the costs incurred by the Employer in
remedying the defect or damage shall be recoverable from the
Contractor by the Employer;

(b) require the Engineer to determine and certify a reasonable reduction in
the Contract Price; or

(c) if the defect or damage is such that the Employer has been deprived of
substantially the whole of the benefit of the Works or parts of the Works,
terminate the Contract in respect of such parts of the Works as cannot
be put to the intended use, the Employer shall then be entitled to
recover all sums paid for such parts of the Works together with the cost
of dismantling the same, clearing the Site and returning Plant and
Materials to the Contractor, and Sub-Clause 13.1 shall not apply.

Removal of
Defective Work

10.5 If the defect or damage is such that it cannot be remedied expeditiously on
the Site and if the Employer gives consent, the Contractor may, remove from
the Site for the purposes of repair any part of the Works, which is defective or
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damaged. This consent may require the Contractor to increase the amount of
Performance Security by the full replacement cost of these items or to
provide other appropriate security acceptable to the Employer.

Further Tests 10.6 If the remedying of any defect or damage is such that it may affect the
performance of the Works, the Engineer may require that Tests on
Completion, including Integrated Testing, be repeated to the extent
necessary. The requirement shall be made by notice within 28 days after the
defect or damage is remedied. Such Tests shall be carried out in accordance
with Sub Clause 7.10 and 7.11.

Right of
Access

10.7 Until the Performance Certificate has been issued, the Contractor shall have
the right of access to all parts of the Works and to records of the working and
performance of the Works, except as may be inconsistent with any
reasonable security restrictions by the organisation responsible for operating
the Works.

Contractor to
Search

10.8 The Contractor shall, if required by the Engineer, search for the cause of any
defect, under the direction of the Engineer. Unless the defect is one for which
the Contractor is liable, the Cost of such search shall be added to the
Contract Price.

Performance
Certificate

10.9 Performance of the Contractor’s obligations shall not be considered to have
been completed until the Employer has issued the Performance Certificate to
the Contractor, stating the date on which the Contractor completed his
obligations under the Contract.
The Performance Certificate shall be given by the Employer within 28 days
after the expiry of the Defects Liability Period for the whole of the Works or as
soon thereafter as any works ordered during such period, shall have been
completed to the satisfaction of the Employer.
Only the Performance Certificate shall be deemed to constitute approval of
the Works.

Unfulfilled
Obligations

10.10 After the Performance Certificate has been signed by the Employer and
delivered to the Contractor, stating the date on which the Contractor
completed his obligations to the Employer’s satisfaction, the Contract shall be
considered to be complete. However, the Contractor and the Employer shall
remain liable for the fulfilment of any obligation, which remains unperformed
at that time. For the purposes of determining the nature and extent of any
such obligation, the Contract shall be deemed to remain in force.

Emergency
defect
rectification

10.11 If any defect or damage is one requiring immediate attention from safety,
environmental or operational viewpoint, the Engineer has the authority to
proceed with rectification in any manner suitable and deduct such sums from
the Contract Price.

11 Contract Price and Payment
Contract Price 11.1

11.1.1 Unless otherwise stated in the Special Conditions of Contract, the Contract
Price shall be accepted Contract price subject to any adjustment thereto in
accordance with the Contract. The Contract Price shall be inclusive of all
taxes, levies, duties, royalties, cess and other charges leviable and payable
to the Central/State Govt. authorities.
Unless otherwise stated in the Special Conditions of Contract:
(a) The rates quoted shall be inclusive of all taxes such as sales tax,

excise duty, entry tax, toll tax, turnover tax on works contract,
octroi/LBT, royalty, VAT, labour welfare cess and any other tax, levies,
cess etc as applicable excluding service tax. Service tax shall be paid
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by the contractor by the concern department on demand and it will be
reimbursed against documentary evidence. However, sells tax/VAT on
works contract if paid by NMRCL directly the same amount shall be
recovered from contractors on account bill and no exemption claims on
this account shall be entertained by NMRCL.

(b) any quantities which may be set out in the Bill of Quantities or other
Schedule are estimated quantities and are not to be taken as the actual
and final quantities:
(i) of the Works which the Contractor is required to execute, or
(ii) for the purposes of Clause 11.12 [Measurement and Evaluation];

and
(c) The Contractor shall submit to the Engineer, within 28 days after the

Commencement Date, a proposed breakdown of each lump sum price in
the Schedules, if applicable.  The Engineer may take account of the
breakdown when preparing Payment Certificates, but shall not be bound
by it.

(d) It may be noted that in the event of the Contractor not making the due
payments stated in sub-clause (b) above, and the concerned party puts
up a claim with the Employer / Engineer, then the Employer / Engineer
may make such payments and deduct the same from the sums due to
the Contractor.

Changes in
cost due to
legislation

11.1.2 The Contract Price shall be adjusted to take account of any increase or
decrease in Cost resulting from a change in the Laws of the Country
(including the introduction of new Laws and the repeal or modification of
existing Laws) or in the judicial or official governmental interpretation of such
Laws, made after the Base Date, which affect the Contractor in the
performance of obligations under the Contract.
If the Contractor suffers (or will suffer) delay and/or incurs (or will incur)
additional Cost as a result of these changes in the Laws or in such
interpretations, made after the Base Date, the Contractor shall give notice to
the Engineer and shall be entitled subject to Sub-Clause 17.1 [Procedure for
Claims] to:
(a) an extension of time for any such delay, if completion is or will be

delayed, under Sub-Clause 8.4 [Extension of Time for Completion], and
(b) payment of any such Cost, which shall be included in the Contract

Price.
After receiving this notice, the Engineer shall proceed in accordance with
Sub-Clause 3.5 [Engineer to Attempt Agreement/Determinations] to agree or
determine these matters.
In case there is a decrease in cost as a result of changes of Law by
Legislation after the Base Date, the Engineer shall proceed in accordance
with Sub Clause 3.5 [Engineer to Attempt Agreement/Determinations] to
agree or determine these matters without waiting for Contractor’s/Employer’s
Notice.
Notwithstanding the foregoing, the Contractor shall not be entitled to such an
extension of time if the same shall already have been taken into account in
determining an extension and such Cost shall not be separately paid if the
same shall already have been taken into account in the indexing of any
inputs to the table of adjustment data in accordance with the provisions of
Sub-Clause 11.20 and 11.21.
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Advance
Payments

11.2

Mobilisation
Advance

11.2.1 The Employer shall pay Mobilisation Advance as specified in Contract Data.
The number and timing of instalments (if more than one), and the applicable
currencies and proportions, shall be as stated in the Contract Data.
Mobilisation advance shall be payable against acceptable Bank Guarantees
(Number of Bank Guarantees shall be as specified in Contract Data) from an
Indian Schedule bank or from a  schedule Foreign Bank  as defined in
Section 2(e) of RBI Act 1934 read with Second Schedule. The requisite Bank
Guarantee(s) shall be accompanied with the Contractor’s written request for
Mobilisation Advance. Such Bank Guarantee(s) shall remain effective until
the recovery of respective Mobilisation Advance instalment.

Advance
against Plant
and Machinery

11.2.2 This advance is payable for plant, equipment and machinery meant
specifically for the works, provided the same have reached the site along with
firm purchase order and the invoices. The Advance against plant and
machinery shall be valued as mentioned in the Contract Data.

All such plant, equipment and machinery shall be used only for executing the
Works under this Contract. The Contractor shall take all due care for the
proper upkeep, maintenance and storage of all such plants, equipment and
machinery and guard against damage or loss from any cause whatsoever.
These shall not be removed from the site, unless all the advances taken
against them have been fully repaid and prior permission of the Engineer has
been obtained.

The Engineer shall decide whether a particular plant, equipment or machinery
is actually required to execute the work.  No advance is payable against
items identified as unnecessary.

Advance
against
Materials

11.2.3 Material Advance on account of main construction materials as specified in
contract data required for the Permanent Works, shall be paid on request of
the Contractor after these materials are brought to Site, against Bank
Guarantee. The Material Advance shall be limited to 80% of the actual value
or assessed value of these materials and the total advance on account of
construction materials at a time shall be limited to 3% percent of the contract
price or likely average consumption of such materials for three months,
whichever is less and at any time the total outstanding advance against
material at Site shall not exceed 3% percent of the contract price. The
valuation of the average consumption of such main construction materials
shall be approved by the Engineer, whose decision shall be final. Advance
against materials which are of perishable nature shall not be paid.

The payment of Advance against materials will be made through Interim
Payment.

Written
Request for
Advances

11.2.4 Advances as admissible, shall be payable only on Contractor’s written
request to the Employer.

Recovery of
Advances

11.2.5
Repayment rate of Advance Payment
Unless otherwise stated in the Contract Data, the advance payment shall be
repaid through percentage deductions from the interim payments determined
by the Engineer in accordance with Sub-Clause 11.3.2 [Issue of Interim
Payment Certificates], as follows:.
a) deductions shall commence in the next interim Payment Certificate

following that in which the total of all certified interim payments (excluding
the advance payment) exceeds 30 percent of the Accepted Contract
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Amount less Provisional Sums or passage of six months from the date of
release of first instalment of advance, whichever is earlier; and

b) deductions shall be made for accrued interest on the advance up to the
bill month and advance at the rate stated in the Contract Data of the
amount of each Interim Payment Certificate (excluding the advance
payment and deductions and repayments of retention) in the currencies
and proportions of the advance payment until such time as the advance
payment and accrued interest has been repaid; provided that the
advance payment and accrued interest  shall be completely repaid prior
to the time when 80 percent of the Accepted Contract Amount has been
certified for payment.  If the amount of interim payment certificate is not
sufficient for recovery of accrued interest or in the opinion of the
Employer satisfactory progress is not being achieved by the contractor,
then the contractor will have to deposit the accrued interest and return the
mobilisation advance in part or in full as demanded by the Employer,
failing which Employer shall have the right to encash the Bank
Guarantee(s)

If the advance payment has not been repaid prior to the issue of the Taking-
Over Certificate for the Works or prior to termination under Clause 13.2
[Termination of Contract due to Contractor’s Default], Clause 13.3
[Termination by Contractor] or Clause 16 [Force Majeure] (as the case may
be), the whole of the balance then outstanding shall immediately become
due and payable by the Contractor to the Employer.

Material Advance - The recovery will be made as deduction from Interim
Payment when they have been incorporated in the Permanent works. The
amount of the deduction for the material incorporated in the Permanent work
shall be equivalent to the addition previously certified by the engineer for
such materials. The engineer shall make recovery at the rate specified in the
Contract Data or determine each deduction so that all advance amount shall
be recoverable by the Employer before the completion of Works.
The Contractor shall always have the option to have the recoveries
commenced and/or completed earlier, and/or to have recoveries affected in
statements of higher amount and also to repay part or whole of the advance
by direct payment rather than through interim payments.

11.2.6 DELETED
Advances to be
Used only for
This Work.

11.2.7 The advances shall be used by the Contractor strictly for the purpose of the
Contract, and for the purpose for which they are paid.  Under no
circumstances, shall the advances be diverted for other purposes. Any such
diversion shall be construed as a breach of the Contract and the Contractor
shall be asked to return the advance at once and pay simple interest at 15%
per annum till the advance is recovered back from him. The Contractor shall
return the advance and pay the interests in one go without demur.
The Employer retains the right for any other remedy prescribed for breach of
Contract in this regard.

Interim
Payment
Certificates

11.3

Application for
Interim
Payment
Certificates

11.3.1 The Contractor shall submit a Statement in six copies to the Engineer in
accordance with the payment procedure specified by the Engineer, after the
end of each month, in a form approved by the Engineer, showing in detail the
amounts to which the Contractor considers himself to be entitled, together
with supporting documents which shall include the report on the progress
during this month in accordance with Sub-Clause 4.14 [Progress Reports]
and Record Measurement Sheets.
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The Statement shall include the following items, as applicable, which shall be
expressed in the various currencies in which the Contract Price is payable, in
the sequence listed:

(a) the estimated contract value of the Works executed and the
Contractor’s Documents produced up to the end of the month (including
Variations but excluding items described in sub-paragraphs (b) to (g)
below);

(b) any amounts to be added and deducted for changes in legislation and
changes in cost, in accordance with Sub-Clause 11.1.2 [Adjustments
for Changes in Legislation] and Sub-Clause 11.20 and 11.21;

(c) any amount to be deducted for retention, calculated by applying the
percentage of retention stated in the Contract Data to the total of the
above amounts, until the amount so retained by the Employer reaches
the limit of Retention Money (if any) stated in the Contract Data;

(d) any amounts to be added and deducted for the advance payment and
repayments in accordance with Sub-Clause 11.2 [Advance Payment];

(e) any amounts to be added and deducted for Plant and Materials in
accordance with Sub-Clauses 4.19 and 11.2.2;

(f) any other additions or deductions which may have become due under
the Contract or otherwise, including those under Clause 17 [Claims,
Disputes and Arbitration]; and

(g) the deduction of amounts certified in all previous Payment Certificates.

(h) Statement of interim payments certificates should be submitted by the
Contractor to the Engineer by the 7th day of each month for the work
executed upto the end of the previous month.

(i) An amount to be deducted for the payments to be made to different
Departments towards payments liable to be made by the Contractor.

Issue of
Interim
Payment
Certificates

11.3.2 No amount will be certified or paid until the employer has received and
approved the performance security. Thereafter, the Engineer shall within two
days after receiving a statement and supporting documents, issue to the
Employer a provisional interim payment certificate which shall state the
amount which the Engineer determines to be due after preliminary check as
per NMRCL’s procedure order. After this the Engineer shall, within 28 days
after receiving a statement and supporting documents, issue to the employer
an Interim Payment Certificate which shall state the amount which the
Engineer fairly determines to be due, with supporting particulars.
However, prior to issuing the Taking-Over Certificate for the Works, the
Engineer shall not be bound to issue the Interim Payment Certificate in an
amount which would (after retention and other deductions) be less than the
minimum amount of Interim Payment Certificates (if any) stated in the
Contract Data. In this event, the Engineer shall give notice to the Contractor
accordingly.
An Interim Payment Certificate shall not be withheld for any other reason,
although:
(a) if any thing supplied or work done by the Contractor is not in

accordance with the Contract, the cost of rectification or replacement
may be withheld until rectification or replacement has been completed;
and/or

(b) if the Contractor was or is failing to perform any work or obligation in
accordance with the Contract, and had been so notified by the
Engineer, the value of this work or obligation may be withheld until the
work or obligation has been performed.
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The Engineer may in any Payment Certificate make any correction or
modification that should properly be made to any previous Payment
Certificate. A Payment Certificate shall not be deemed to indicate the
Engineer’s acceptance, approval, consent or satisfaction.

Payment-
Interim and
Final

11.4 Payment Interim and Final
a) After scrutiny and certification by the Engineer, the payment of the

certified interim amount (80% of the certified value of work done) shall be
made by the Employer within 4 working days (if the interim Payment
Certificate is received in forenoon) from the date of submission of Interim
Payment Certificate by the Engineer without any detailed check.

b) Balance 20% of the certified value of work done shall be made by the
Employer within 12 working days (if the Certificate is received in
forenoon) from the date of submission of Interim Certificate from the
Employer duly certified, after carrying out detailed checks.

c) The Price variation bill to be segregated.  The contractor is required to
submit Price variation bills quarterly.  The employer reserves the right to
adjust the Price Variation claim for any advances / financial assistance
provided to the contractor.  The Price Variation bills will be processed
separately and payment shall be released only after detailed check.

d) No Price variation shall be allowed for items quoted in Indian Rupees for
items to be supplied from within India as per contract and later on allowed
to be imported.

e) In calculating the amount payable to the Contractor for the Rupee portion,
for each item, sums of less than Fifty Paise shall be omitted and sums of
Fifty Paise and more, upto one Rupee, shall bereckoned as One Rupee.

f) All payments to the Contractor for the Rupee portion shall be made by
RTGS/Crossed cheque.  No cheques will be issued for an amount of less
than Rs.1000/-.  This shall not apply to the final payment.

g) In case the contractor diverts the funds from this work to other projects,
resulting in poor progress / mobilization of resources at work site, then
the employer is at liberty to either have the jointly managed account or
monitoring mechanism for contractor’s Bank account.

h) For payment of the contractor’s bills and such other payment releases,
NMRCL, at its discretion, may adopt ESCROW mechanism of accounts,
which shall be binding on the contractor.

i) The Bank Guarantees to be submitted by contractors.  The Bank
Guarantees of subcontractors are not acceptable.

Incorrect Measurements and Billing.

In the event of Contractor submitting incorrect measurements or bill for the
first time, the Engineer will issue a written warning to him to the effect that the
facility of 80% payment without detailed check will be withdrawn in future.  If
the Contractor repeats the same, this 80% payment facility may be
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completely withdrawn in respect of this contract with NMRCL.

In addition a penalty of Rupees one lakh shall be imposed for submission of
the incorrect bill.

“On-Accounts” Payments not prejudicial to final settlement.

“On-Accounts” Payments made to the Contractor shall be without prejudice to
the final making up of the accounts (except where measurements are
specifically noted in the Measurement Book as “Final Measurement” and as
such have signed by the Contractor) and shall in no respect be considered or
used as evidence of any facts stated in or to be inferred from such accounts
nor of any particular quantity / quality of work having been executed nor the
manner of its execution being satisfactory.

Post Payment Audit.

It is an agreed term of contract that the Employer reserves to itself the right to
carry out a post-Payment audit and or technical examination of the work and
the final bill, including all supporting vouchers, abstract, etc., and to make a
claim on the Contractor for the refund of any excess amount paid to him if as
a result of such examination any overpayment to him is discovered to have
been made in respect of any work done or alleged to have been done by him
under contract.

Withholding and lien in respect of sums claimed.

Retention
Money

11.5 Retention monies will be retained, so as to maintain a reserve in the hands of
the Employer equal to amount/percent as stated in the contract data in
respective currencies.
The Retention monies shall be held by the Employer without obligation to
invest them or account for interest thereon or to place them in a designated
account. No interest of whatsoever nature and type will be paid to the
Contractor by the Employer in respect of Retention monies.
The Employer shall at six monthly intervals exchange retention monies held
by him for a Bank Guarantee of like amount in respective currencies as per
format given in schedule to the Special Conditions of Contract and issued by
an Indian Schedule bank (excluding Cooperative Banks) or from a schedule
Foreign Bank as defined in Section 2(e) of RBI Act 1934 read with Second
Schedule.
One half of the Retention monies (Bank Guarantees and/or money) shall
become due to the Contractor on the date of issue of the Taking Over
Certificate for the whole of the works or the date of issue of last Certificate, if
more than one Taking Over Certificate exist.
One half of the balance of the Retention monies (Bank Guarantees and/or
money) shall become due to the Contractor on the date of issue of the
Performance Certificate and the remainder shall become due to the
Contractor upon the issue of Final Payment Certificate by the Engineer.

Statement at
Completion

11.6 Not later than 60 days after the issue of the Taking Over Certificate for the
whole of Works, the Contractor shall submit, to the Engineer, six copies of a
statement at completion with supporting documents, showing in detail, in the
form approved by the Engineer under Sub-Clause 11.3:
(a) the final value of all work done in accordance with the Contract, up to

the date stated in such Taking Over Certificate,
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(b) any further sums which the Contractor considers to be due, and

(c) an estimate of amounts which the Contractor considers will become
due to him under the Contract.

The estimated amounts shall be shown separately in such statement at
completion. The Engineer shall certify payment under Sub-Clause 11.4.

Application for
Final Payment
Certificate

11.7 Not later than 56 days after the issue of the Performance Certificate, the
Contractor shall submit to the Engineer six copies of a draft final statement
with supporting documents showing  in detail, in a form approved  by the
Engineer:
(a) the value of all work done in accordance with the Contract, and
(b) any further sums which the Contractor considers to be due to him

under the Contract or otherwise.

If the Engineer disagrees with or cannot verify any part of the draft final
statement, the Contractor shall submit such further information as the
Engineer may reasonably require and shall make changes in the draft as may
be agreed between them. The Contractor shall then prepare and submit to
the Engineer the Final Statement as agreed.
If, following discussions between the Engineer and the Contractor and any
changes to the draft final statement which may be agreed between them, it
becomes evident that a dispute exists, the Employer shall pay those parts of
the draft final statement as certified by the Engineer as not being in dispute.
The remainder of the dispute may then be resolved under Clause 17, in
which case the Contractor shall then prepare and submit to the Engineer a
Final Statement in accordance with the outcome of the dispute.

Discharge 11.8 When submitting the final statement, the Contractor shall submit a written
discharge which confirms that the total of the Final Statement represents full
and final settlement of all monies due to the Contractor under the Contract.
Such discharge may state that it shall become effective only after payment
due under the Final Payment Certificate has been made and the
Performance security referred to in Sub-Clause 4.2 has been returned to the
Contractor.

Issue of Final
Payment
Certificate

11.9 The Engineer shall issue to the Employer, with a copy to the Contractor, the
Final Payment Certificate within 28 days after receiving the Final Statement
and written discharge in accordance with Sub-Clause 11.8 and 11.9, stating:

(a) the amount which is finally due, and
(b) after giving credit to the Employer for all amounts previously paid by

the Employer and for all sums to which the Employer is entitled,  the
balance, if any, due from the Employer to the Contractor or from the
Contractor to the Employer, as the case may be.

If the Contractor has not applied for a Final Payment Certificate in
accordance with Sub-Clauses 11.8 and 11.9, the Engineer shall request the
Contractor to do so. If the Contractor fails to make such an application within
a period of 28 days, the Engineer shall issue the Final Payment Certificate for
such amount as he considers to be due.

Cessation of
Employer's
Liability

11.10 In respect of any matter or thing arising out of (or in connection with) the
Contract or execution of the Works before the issue of the Taking Over
Certificate for the whole of the Works, the Employer shall not be liable to the
Contractor unless the Contractor shall have included a claim for it in his
Statement at Completion described in Sub-Clause 11.7.  For any such matter
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or thing arising after the issue of the Taking Over Certificate for the whole of
the Works, the Employer shall not be liable to the Contractor unless the
Contractor shall have included a claim for it in his Final Statement.

Calculation
of Payments
in Foreign
Currency

11.11 All payments made by the Employer pursuant to the terms of the Contract
shall be in the currency or currencies specified in the Contract. Wherever any
sum in a foreign currency has to be converted into Indian Rupees for any
purpose, the exchange rate to be employed for such conversion shall be the
selling rate of exchange at the close of business of the State Bank of India 28
days before the latest date of submission of Tenders.

Measurement
and Evaluation

11.12

Works to be
Measured

11.12.1 The Works shall be measured, and valued for payment, in accordance with
this Clause.
Whenever the Engineer requires any part of the Works to be measured,
reasonable notice shall be given to the Contractor’s Representative, who
shall:
(a) promptly either attend or send another qualified representative to assist

the Engineer in making the measurement, and
(b) supply any particulars requested by the Engineer.
If the Contractor fails to attend or send a representative, the measurement
made by (or on behalf of) the Engineer shall be accepted as accurate.
Except as otherwise stated in the Contract, wherever any Permanent Works
are to be measured from records, these shall be prepared by the Engineer.
The Contractor shall, as and when requested, attend to examine and agree
the records with the Engineer, and shall sign the same when agreed. If the
Contractor does not attend, the records shall be accepted as accurate.
If the Contractor examines and disagrees the records, and/or does not sign
them as agreed, then the Contractor shall give notice to the Engineer of the
respects in which the records are asserted to be inaccurate. After receiving
this notice, the Engineer shall review the records and either confirm or vary
them. If the Contractor does not so give notice to the Engineer within 14 days
after being requested to examine the records, they shall be accepted as
accurate.

Method of
Measurement

11.12.2 Except as otherwise stated in the Contract and notwithstanding local practice:
(i) measurement shall be made of the net actual quantity of each item of

the Permanent Works, and
(ii) the method of measurement shall be in accordance with the Bill of

Quantities or other applicable Schedules.
Evaluation 11.12.3 Except as otherwise stated in the Contract, the Engineer shall proceed in

accordance with sub clause 3.5 [Engineer’s Attempt to
Agreement/Determinations] to agree or determine the contract price by
evaluating each item of work, applying the measurement agreed or
determined in accordance with the above sub clause 11.12.1 and 11.12.2
and the appropriate rate or price for the item.
For each item of work, the appropriate rate or price for the item shall be the
rate or price specified for such item in the contract or, if there is no such item,
specified for similar work.
However, a new rate or price shall be appropriate for an item of work if :
a. (i) the measured quantity of the item is changed by more than 50%

from the quantity of this item in the Bill of Quantities or the
Schedule,



NAGPUR METRO RAIL CORPORATION LTD. (NMRCL)

Section 6: General Conditions of Contract Page 57 of 76
NMRCL/NGP/METRO/AT GRADE ALIGNMENT CH. 14620 TO CH. 19154.5 AND DEPOT

(ii) this change in quantity multiplied by such specified rate for this item
exceeds 0.25% of the Accepted Contract Amount,

(iii) New rates in case of increase in quantity of the agreement items
shall be applicable to the increase quantities beyond the specified
percentages under 11.12.3 (a) (i) & (ii) above, and

(iv) this item is not specified in the contract as a “ fixed rate item”;
OR

b. (i) the work is instructed under clause 12[Variations],
(ii) no rate or price is specified in the contract for this item, and
(iii) no specified rate or price is appropriate because the item of work is

not of similar character, or is not executed under similar conditions,
as any item in the contract.

Each new rate or price shall be derived from any relevant rates or price in the
contract, with reasonable adjustments to take account of the matters
described in sub paragraph (a) and/or (b) as applicable. If no rates or prices
are relevant for the derivation of a new rate or price, it shall be derived from
the reasonable cost of executing the work with an additional element of 15%
towards overheads and profit of the Contractor.
Until such time as an appropriate rate or price is agreed or determined, the
Engineer shall make the Interim payment at the rate of 80% of the rate
proposed by him and accepted by the Project Director (concerned CPM/GM
in charge of the project).

Omissions 11.12.4 Whenever the omission of any work forms part (or all) of a Variation, the
value of which has not been agreed, if:
(a) the Contractor will incur (or has incurred) cost which, if the work had not

been omitted, would have been deemed to be covered by a sum
forming part of the Accepted Contract Amount;

(b) the omission of the work will result (or has resulted) in this sum not
forming part of the Contract Price; and

(c) this cost is not deemed to be included in the evaluation of any
substituted work;

then the Contractor shall give notice to the Engineer accordingly, with
supporting particulars. Upon receiving this notice, the Engineer shall proceed
in accordance with Sub-Clause 3.5 [Engineer’s Attempt to
Agreement/Determinations] to agree or determine this cost, which shall be
included in the Contract Price.

Payment By
RTGS/ECS

11.13 All payments to the Contractor will be made preferably by RTGS/ECS.

Tax Deduction
at Source

11.14 Deduction towards Income Tax, and any other tax, will be made at source
from each payment made by the Employer, as may be directed by Income
Tax Department and other statutory bodies or as provided in statute, relevant
acts, rules, circulars and directions issued there under.

Production of
Vouchers

11.15 i. The Contractor shall, whenever required by the Engineer, produce or
cause to be produced for examination by the Engineer, any quotation,
invoice, cost or other account books, vouchers, receipts, letters,
memoranda or any copy of or extract from any such documents and also
furnish information and returns, as may be required, relating to the
execution of this Contract or relevant for verifying or ascertaining the cost
of execution of this Contract or ascertaining the Materials supplied by the
Contractor are in accordance with the Specifications laid down in the
Contract.  The Engineer’s decision on the question of relevancy of any
documents, information or returns shall be final and binding on the
parties.
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ii. If any part or item of the Work is allowed to be carried out by a Sub-
Contractor, assignee or any subsidiary or allied firm, the Engineer shall
have power to secure the books of such Sub-Contractor, assignee or any
subsidiary or allied firm through the Contractor, and shall have power to
examine and inspect the same.  The above obligations are without
prejudice to the obligations of the Contractor under any statute, rules or
orders.

Withholding
And Lien For
Sums Claimed

11.16 i. The Employer shall have lien on and over all materials of every
description, tools, tackles, plant, equipment or any moneys due and/or
that may become due and payable to the Contractor under the Contract,
and / or on and over the deposit of Performance Security or other amount
or amounts made under the Contract and which may become payable to
the Contractor

ii. And further, unless the Contractor pays and clears immediately on
demand any claim of the Employer, the Employer shall at all times be
entitled to deduct the amount of the said claim from the moneys,
securities and / or deposits which may have become or will become
payable to the Contractor under these presents, or under any other
Contract or transaction whatsoever between the Employer and the
Contractor even if the matter stands referred to Arbitration. The
Contractor shall have no claim for any interest or damage whatsoever in
respect of any amounts withheld or treated as withheld under the lien
referred to above and duly notified as such to the Contractor.

Delayed
Payment

11.17 If the Contractor does not receive payment in the specified period, the
Contractor shall be entitled to receive simple interest @7% (seven percent)
per annum on the amount unpaid during the period of delay.

Post Payment
Audit

11.18 It is an agreed term of the Contract, that the Employer reserves to himself the
right to carry out a post payment audit and/or technical examination of the
Works, and the Final bill including all supporting vouchers, abstracts, etc.,
and to make a claim on the Contractor for the refund of any excess amount
paid to him, if as a result of such examination, any over-payment to him is
discovered to have been made in respect of any work done or alleged to have
been done by the Contractor, under the Contract.  If any under-payment is
discovered, the same shall be paid by the Employer to the Contractor. Such
payments or recoveries, however, shall not carry any interest.

Recovery of
money due to
the Employer

11.19 All damages (including, without limitation, liquidated damages), costs,
charges, expenses, debts, or sums for which the Contractor is liable to the
Employer under any provision of the Contract may be deducted by the
Employer from monies due to the Contractor under the Contract including,
without limitation, and the Employer shall have the power to recover any
balance not so deducted from monies due to the Contractor under any other
contract between the Employer and the Contractor.
When the Contractor has assigned to a third party the right to receive monies
due, or, to become due, under the Contract to the Contractor or charged such
monies in favour of a third party, the Employer's right to deduct damages
(including without limitation liquidated damages), costs, charges, expenses,
debts or sums for which the Contractor is liable to the Employer from monies
due to the Contractor under the Contract shall be limited to the right
expressed above.
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Price Variation

Price
Adjustment
During
Stipulated
Completion
Period

11.20 Price Variation

The rates as per the accepted Bill of Quantities shall be applicable till
the completion of the Work and will be varied only to the extent of permissible
price variation under this Clause. However, this adjustment shall be to the
extent that full compensation for any rise or fall in costs to the Contractor is
not covered by the Price variation formula, the rates in the accepted Bill of
Quantities shall be deemed to include amounts to cover the contingency of
such rise or fall in costs).

The price variation will be payable only on the Indian currency
component (no adjustment for Foreign currency component) of the Contract
Price as per the following price variation formula.

Payment as pr the contract shall be subject to adjustment in
accordance with the following Price Variation formula, and other terms given
herein, to provide for variation in the market rates of inputs like labour,
materials and fuel/energy during the currency of the Contract:

V = VI + Vs + Vc + Vf + Vm
Where,
V =   Total adjustment on account of all factors

VI     =   Adjustment on account of labour component
=   p x R x (l to ll)/lo

Vs    =   Adjustment on account of Steel component
=   q x R x (Ws – Wso)/Wso

Vf     =   Adjustment on account of Fuel/Lubricant component
=   s x R x (Wf – Wfo)/Wfo

Vm    =   Adjustment on account of Machinery and Machine Tools
=   t x R x (Wm – Wmo)/Wmo

p       =   Cost Coefficient of Labour to the Total cost
=   0.20

q      =   Cost Coefficient of Steel to the Total cost
=   0.18

s      =   Cost Coefficient of Fuel and Lubricant to the Total Cost
=   0.11

t      =   Cost Coefficient of other Machinery and Machine Tools to the Total
Cost

=   0.26

No Price variation shall be paid on Cement.

Note: p+q+s+t = 0.75, balance 0.25 shall be fixed component

R    = Gross value of the work done by the Contractor for the period of work
under consideration, after excluding there from the cost of any materials
supplied free or at fixed rate to the Contractor.

to     =  Consumer Price Index for industrial workers, published by Ministry of
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labour & Employment, Govt. of India, as applicable to Nagpur area for the
month in which the tender was opened.

l     =  Average of monthly Consumer Price index for industrial workers
published by Ministry of Labour & Employment, Govt. of India, as applicable
to Nagpur area for the period of work under consideration.

Wso = All India Price Index for Reinforcement bars (TMT-500) for primary
manufacturers, issued by Central Public Works Department (CPWD) for the
month in which the tender was opened.

Ws = All India Price Index for Reinforcement bars (TMT-500) for primary
manufacturers, issued by Central Public Works Department (CPWD) for the
period of work under consideration.

Wfo  = Whole Sale Price Index (Averages) for Fuel & Power, as published in
the RBI Bulletin for the month in which the tender was opened.

Wf   = Wholesale Price Index (Averages) for Fuel & Power, as published in
the RBI Bulletins for the period of work under consideration.

Wmo = Whole Sale Price Index (Averages) for Machinery and Machine Tools
as published in the RBI Bulletin, for the month in which the tender was
opened.

Wm  = Wholesale Price Index (Averages) Machinery and Machine Tools as
published in the RBI Bulletin for the period of work under consideration.

Period of work under consideration will mean as under
In the case of first “On-account Bill” the period from the month of tender
submission to the month of measurement of the first bill.
In the case of second and subsequent “On-account” and Final bills, the
Period from the month of measurement for previous bill to the month of
measurement of that bill.
Note: Responsibility of arranging the RBI Bulletins desired by the Employer or
the Engineer shall rest with the Contract.

Procedure in case of Delay in Availability of Final RBI Indices

Where the final Price Indices are not available in the Reserve Bank of India
Bulletins, while making payment towards on-account bills, payment towards
Price Variation will be made on provisional basis based on the indices
available, to be adjusted in subsequent bills as and when the final indices
figures become available.

11.20.1 Price Variation for Varied items.

Normally, no price variation clause shall be applicable to any extra
item/new rates not originally included in the accepted Bill of Quantities and for
which the rates are fixed separately under 12 of GCC, it shall, however be
open to the Engineer to accept price variation clause in such cases where the
rates are not based on actual and work is likely to continue for more than one
year.

11.20.2 Adjustment on Account of Price variation

Adjustment on account of Price Variation may be positive (in which
case extra amount shall be paid to the Contractor), or negative (in which case
the amount of Price Variation shall be recovered from the Contractor).
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Adjustment on account of Price Variation shall be calculated separately, for
each period, between two successive dates of measurements for bills and
paid along with each bill or separately as claimed by the contractor.

After verifying the bill, the Engineer shall certify the adjustment
amount and advise the same to the Employer along with the ‘On Account’ bill.
Should any extra amount be due to Contractor, the Employer shall pay the
same as far as possible within 28 days of certification by Engineer. Any
amount due from Contractor on account of negative adjustment shall be
recovered from his pending or other bills at the earliest.

11.20.3 Price Variation during Extended Period of Completion

The price adjustment as worked out above, i.e. either increase or
decrease will be applicable up to the stipulated ate of completion of the work
including the extended period completion where such extension has been
granted under Sub-Clause 8.4.1 or GCC or it is specifically mentioned that
extension is with price variation also.

However, where extension has been granted under Sub-Clause 8.4.3
of GCC, price adjustment will be due as follows:

In case the indices increase above the indices applicable to a bill
made on the last date and original completion period of the extended period
under Sub-Clauses 8.4.1 of GCC, the price adjustment for the period of
extension under Sub-Clause 8.4.3 of GCC will be limited to the amount
payable as per indices applicable to a bill made on the last date of the
original completion period or the extended period under Sub-Clause 8.4.1 of
GCC as the case may be.

In case the indices fall below the indices applicable to a bill made on
the last date of the original or extended period of completion, then the lower
indices will be adopted for Price Adjustment for the period of extension under
Clause 8.4 of GCC unless the extension has been granted due to
Contractor’s fault.

12 VARIATION

12.1.0 RIGHT TO VARY

The quantities of items shown in the Bill of Quantities are approximate, and
liable to vary during the actual execution of the Work. The Contractor shall be
bound to carry out and complete the stipulated work / group of works,
irrespective of the variations in individual items or group of items, specified in
the Bill of Quantities. The Employer does not guarantee work under each
item of Bill of Quantities (BOQ).
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12.1.1 Such variations in quantities shall be paid for in the manner laid down below:

a) At the accepted rates of the Contract for variation in quantities to the
extent of 25% increase in BOQ, except in the case of foundation
works. Unless otherwise specifically provided for in the Bill of
Quantities or elsewhere in the Contract, the variation of 25% shall be
applicable to a section mentioned therein and not to individual items.
The total value of the section shall be considered for assessing the
variation.

b) In case the variation in individual items, as stipulated above, is more
than 25%, the rate for the excess quantity beyond 25% shall be
negotiated between the Engineer and the Contractor and mutually
agreed rates arrived at. Provided further that:

i.       The limit of 25% variation shall not apply to items individually costing
upto or less than 1% of the value of the original contract price. All
variations under such items, shall be payable at the accepted rates of
the Contract, notwithstanding magnitude of the variation upto a overall
value of 2% of the contract, for each such item.

ii. In the case of foundation work and other hidden works, no variation
limit applies and the Works shall be carried out by the Contractor on
agreed rates irrespective of any variation.

iii. In the case of earthwork in excavation, the variation Limit of 25% shall
apply to the gross quantity of earthwork and variation in the quantities
of individual classifications of soil shall not be subject to this limit.

iv. For items against which the quantity given in the Bill of Quantities is "if
or as required", there shall be no increase / decrease of rates,
whatever be the quantity finally executed.

v.      The Contractor shall be bound to notify the Engineer at least 7 days
before the necessity arises for the execution of quantities of any
items or group of items, as the case may be, in excess of 25%. In
case mutually agreed rate between the Engineer and the Contractor
is not arrived at, before the execution of such works, the Contractor
shall have no claim to be entrusted with the execution of extra
quantities, and the Engineer shall be free to get such additional
quantities beyond 25% executed through any other agency.
However, if the Engineer or the Employer so directs, the Contractor
shall be bound to carry out any such additional quantities beyond
25% of the original quantities, and the disagreement or the difference
regarding rates to be paid for the same, shall be settled in the
manner laid down under the conditions for the settlement of disputes
under Relevant Clause.

12.2 EXTRA ITEMS NOT IN THE BILL OF QUANTITIES.

12.2.1 Operation of Extra items of work

If any item of work not provided for in the accepted Bill of Quantities is to be
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operated, the Contractor on receipt of instructions from the Engineer, shall be
bound to carry out such works at the rates to be decided as per Sub-clause
12.2.2

12.2.2 Derivation f rates for extra/new items of work.

II.      Extra Items completely New Items.

In case of Extra Items, the items which are completely new and are in
addition to the items contained in the contract, the contractor may within 15
days of receipt of order or occurrence of the item(s) claim rates, supported by
proper analysis, for the work and the Engineer shall within 30 days of receipt
of the claims/rates submitted by the contractor shall determine the rates on
the following basis.

a. Cost of material at current market rates, as actually utilized in the
final finished permanent work, including a reasonable percentage for wastage
and transportation. ^

b. Cost of temporary works if any(unless provided for separately)
worked out on the above basis but with relaxed specifications minus salvage
value of serviceable material released after completion of work and cost of
material released as scrap.

c. Cost of labour actually used at the site of work at the rates under
payment of Minimum Wages Act for the area of work for each category of
worker, further enhanced by a percentage of 30% of the aforesaid rates to
account for labour not directly utilized at site
and other ancillary and incidental expenses on labour.

d. Hire charges for plant and machinery, scaffolding, shuttering, forms,
etc, required to be used at the site of the work. The tools used by various
trades shall not be counted as plant and machinery for this purpose.

e. An amount of 20% of items (a), (b), (c) and (d) of above to allow for
contractor overheads, taxes and profits. This percentage shall also apply to
estimated cost of materials supplied free to the contractor.

II. Extra items due to substitution of existing BOQ items.

In the case of substituted items (items which are taken up with partial
substitution are in lieu of items of work in the contract), the rate for the
substituted item shall be determined on the following basis.

a. If the market rate for the substituted item is more than the market rate
of the agreement item (to be substituted), the rate payable to the contractor
for the extra item thus substituted shall be the rate for the agreement item (to
be substituted) so increased to the extent of difference between the market
rate of the substituted item and the agreement item (to be substituted).

b. If the market rate for the substituted item is less than the market of
the agreement item (to be substituted), the rate payable to the contractor for
the extra item thus substituted shall be the rate for the agreement item (to be
substituted) so decreases to the extent of
difference between the market rates of the substituted item and the
agreement item (to be substituted).

The decision of Engineer in this regard including assessment of market rates
for the items shall be final and binding on the contractor,

Notice by Contractor
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In all cases where extra items of work are involved, for which there are no
rates in the accepted Bill of Quantities, the Contractor shall give a notice to
the Engineer, of at least 7 days before the need for their execution arises.

Such a notice shall not, however, be necessary if the Engineer has already
instructed in writing to take up such an item of work. To decide the rate, the
Engineer may ask the Contractor to furnish detailed analysis of the new rates
on the lines mentioned in Sub-clause 12.2.2 above and / or attend a meeting
with him to settle the rate. The Contractor shall be bound to furnish the
requisite details and / or attend the meeting.'"

13.0 Termination of the Contract
Notice to
Correct

13.1 If the Contractor fails to carry out any of his obligations, or if the Contractor is
not executing the Works in accordance with the Contract, the Engineer may
give notice to the Contractor requiring him to make good such failure and
remedy the same within such time as the Employer/Engineer may deem to be
reasonable.

Termination of
Contract Due
to Contractor’s
Default

13.2

Conditions
Leading to
termination of
Contract

13.2.1 The Employer shall be entitled to terminate the Contract if the Contractor or
any one of its constituents,
a) fails to comply with a notice under Sub clause 4.2 [Performance Security]

or with a notice under Sub clause 13.1
b) abandons or repudiates the Contract
c) without reasonable excuse acceptable to the Engineer, fails to commence

the Works  in accordance with the Contract
d) sub contracts the whole of the Works or assigns the Contract without

approval of the Employer
e) becomes bankrupt or insolvent or goes into liquidation except voluntary

liquidation for the purpose of amalgamation or reconstruction
f) persistently disregards instructions of the Engineer or contravenes any

provisions of the Contract, or
g) fails to adhere to the agreed programme of work by margin of 10% of the

stipulated period or 60 days, whichever is earlier, or fails to complete the
Works or parts of the Works within the stipulated or extended period of
completion,  or is unlikely to complete the whole Work or part thereof
within time because of poor record of progress; or

h) fails to remove materials from the Site, or pull down and replace work,
after receiving notice from the Engineer to the effect that the said
materials or Works have been condemned or rejected, or

i) fails to take steps to arrange and/or augment machinery, tools, plant and
equipment or employ competent and/or additional staff and labour, or

j) fails to afford the Engineer or his representative proper facilities for
inspecting the Works or any part thereof, or

k) indulges in corrupt or fraudulent practices as explained in Clause 4.33.1

In any one of the above events or circumstances, the Employer may upon
giving 14 days notice to the Contractor, terminate the Contract in whole or in
parts in so far as it is practicable to do so and expel the Contractor from the
Site for that portion of the Work which is terminated. However, in case of sub-
paragraph (e) or (k), the Employer may by notice terminate the Contract
immediately.
The Employer’s decision to terminate the Contract shall not prejudice any
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other rights of the Employer under the Contract.
The Contractor shall then leave the Site and deliver any required Goods, all
Contractors’ Documents, and other design documents made by or for him, to
the Engineer. However, the Contractor shall use his best efforts to comply
immediately with any reasonable instructions included in the notice (i) for the
assignment of any subcontract, and (ii) for the protection of life or property or
for the safety of the Works.
After termination, the Employer may complete the Works and/or arrange for
any other entities to do so. The Employer and these entities may then use
any Goods, Contractor’s Documents and other design documents made by or
on behalf of the Contractor.

Valuation at
the date of
Termination

13.2.2 The Engineer shall, as soon as possible after termination under Sub-Clause
13.2.1, determine and advise the Contractor of the value of the Construction
and/or Manufacture Documents, Plant, Materials, Contractor's Equipment and
works and all sums then due to the Contractor as at the date of termination.

Payment after
Termination

13.2.3 After a notice of termination under Sub-Clause 13.2.1 has taken effect, the
Employer may:
(a) the Retention Money deducted till date shall be forfeited
(b) encash the Performance Guarantee and forfeit the Performance

Security:
i. in full including additional Performance Guarantee amount if any

taken in terms of sub clause 35.5 of ITB, in case of termination of the
contract as a whole; Or

ii. in part/parts proportionate to the contract price of the bill/schedule to
which the terminated part of work belongs i.e. P = (A x B) ÷ C where,

P = Proportionate Bank Guarantee Amount
A = Contract Price of the particular bill/schedule to which the

terminated part of work belongs
B = Performance Guarantee amount in terms of sub-clause 4.2
C = Total Contract Price
Plus additional Performance Guarantee amount if any taken in terms
of sub clause 35.5 of ITB against that particular bill/Schedule to
which the terminated part of the work belongs in case of termination
in part/parts.

(c) release any payment due to the contractor for works executed prior to
termination and evaluation under clause 13.2.2 (Valuation at the date of
termination). However, if by this time the Contractor has failed to make a
payment due to the Employer, the same will be deducted from the
payment due and any balance remaining shall then be paid to the
Contractor.

Non-exercise
of power not to
constitute
waiver

13.2.4 Provided always that in case any of the powers conferred upon the Employer
by Sub-clause 13.1 and Sub Clause 13.2.1 above, shall have become
exercisable, and the same may not have been exercised, the non-exercise
thereof shall not constitute waiver of any of the conditions thereof.

Execution of
Balance Work
on Termination

13.2.5 After termination under Sub-Clause 13.2.1, the balance work should be got
done separately, and independently by Employer without risk and cost of the
original contractor. The original contractor shall be debarred from
participating in the tender for executing the balance work.  If the failed
contractor is a JV or a partnership firm, then every member/partner of such a
firm would be debarred from participating in the tender for the balance work
either in his/her individual capacity or as a partner of any other JV /
Partnership firm.
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Termination by
Contractor

13.3

Default of
Employer

13.3.1 In the event of the Employer:
a. failing to pay the Contractor, without reasonable cause, the amount

due under any certificate of the Engineer within 56 days after the
expiry of the time stated in Sub Clause 11.4 within which payment has
to be made, subject to any deduction that the Employer is entitled to
make under the Contract, or

b. becoming bankrupt or, being a company, going into liquidation, other
than for the purpose of a scheme of reconstruction or amalgamation,

then, the Contractor may give notice requiring the Employer to remedy the
default within 28 days after receipt of the notice. If the Employer fails to
remedy the default or fails to propose steps reasonably acceptable to the
Contractor to do so and in that case, the Contractor may terminate the
Contract after issue of 14 days notice to the Employer with a copy to the
Engineer. In this case, the Contractor shall be compensated as per Sub
Clause no. 13.3.4.

The Engineer’s decision on the amount payable on this account shall be final
and binding.

Contractor’s
Entitlement to
Suspend the
Work

13.3.2 The Contractor may, if the Employer fails to pay the Contractor the amount
due under any certificate of the Engineer within 56 days after the expiry of the
time stated in Sub-Clause 11.4, within which payment is to be made, subject
to any deduction that the Employer is entitled to make under the Contract,
after giving 28 days’ prior notice to the Employer, with a copy to the Engineer,
suspend work or reduce the rate of progress of work.

If the Contractor suspends work or reduces the rate of progress of work in
accordance with the provisions of this Sub-Clause and thereby suffers delay
or incurs costs the Engineer shall, after due consultation with the Employer
and the Contractor, determine:
a. any extension of time to which the Contractor is entitled under sub-

clause 8.4, and
b. the amount of such costs, which shall be added to the Contract Price,

and shall notify the Contractor accordingly, with a copy  to the Employer.

Cessation of
Work by
Contractor

13.3.3 After termination under Sub-13.3, the Contractor shall:
a. cease all further work, except for such work as may be  necessary  and

instructed by the Engineer for the purpose of making safe or protecting
those parts of the Works already executed, and any Work required to
leave the Site in a clean and safe condition,

b. hand over all Construction and/or Manufacture Documents, Plant and
Materials for which the Contractor has received payment,

c. hand over those parts of other Works executed by the Contractor up to
the date of termination, and

d. remove all Contractor's Equipment which is on the Site and repatriate all
his  staff and labour from the Site.

Any such termination shall be without prejudice to any other right of the
Contractor under the Contract.

Payment on
Termination

13.3.4 After termination under Sub-Clause 13.3.1 the Employer shall return the
Performance Security, and shall pay the Contractor an amount calculated
and certified in accordance with the following conditions:
a. The value of approved materials actually brought to the site and

reasonably required to execute the works during next three months, as
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per approved programme, and
b. Value of work completed up to date by the Contractor at rates specified

in the Contract, after taking into account any deductions, retentions, set-
off.

c. In addition a sum not exceeding 2% (two percent) of the value of the
work remaining incomplete on the date of Termination notice taking
effect.

The payment as above are full compensation for termination under this
clause and the Contractor has no claim for damages or other entitlements
whether under the contract or otherwise.

Return of
Employer’s
Equipment and
Material on
Termination

13.3.5 In case of termination/ foreclosure of the Contract under whatsoever
circumstances, any remaining tools, plants, equipments and surplus materials
of the Employer with the Contractor will be returned to the Employer at
Employer’s depot at the Contractor’s cost. In case of the failure of the
Contractor to do so, the Employer will be entitled to recover their cost from
the Contractor from the amount becoming due to the Contractor or from any
other money due in any other contracts. The decision of the Engineer of the
amount to be recovered will be final decision and full credit at rates initially
charged to the Contractor shall be allowed for such materials. Similarly the
Employer shall be entitled to recover the cost of the unreturned material,
plants, equipments and tools from the Contractor  where such material have
been supplied free of cost  and plants, equipments  and tools free of cost or
on lease basis to the Contractor  as stipulated in the Contract

Survival 13.4 Termination of this Contract
a. shall not relieve the Contractor or the Employer of any obligations

already incurred hereunder which expressly or by implication survives
Termination hereof and

b. except as otherwise provided in any provision of this Contract expressly
limiting the liability of either party, shall not relieve either party of any
obligations or liabilities for loss or damage to the other Party arising out
of or caused by acts or omissions of such Party prior to the
effectiveness of such Termination or arising out of such Termination.

14 Risk and Responsibility

Indemnity 14.1 The Contractor shall indemnify and hold harmless the Employer, the Engineer, the
Designated Contractors, their respective representatives and employees from
and against all actions, suits, proceedings, claims, damages, losses, expenses
and demands of every nature and description, by reasons of any act or omissions
of the Contractor, his representative or his employees in the execution of the
Works, including professional services provided by the Contractor or in guarding
the same.

These indemnification obligations shall include but not be limited to claims,
damages, losses, damage proceedings, charges and expenses which are
attributable to:
a. sickness, or disease, or death of, or injury to any person; and
b. loss of, or damage to, or destruction of any property (other than the Works)

including consequential loss of use; and
c. loss, damage or costs arising from the carriage of Plant and Materials and/or

ownership or chartering of marine vessels by the Contractor, or any sub-
contractor of any tier.

The Contractor shall also indemnify and save harmless the Employer from and
against all claims and proceedings on account of infringements of patents rights,
design (to the extent specified in the Contract), trademark name etc. as detailed
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out in Sub Clause 5.7

All sums payable by way of compensation under these conditions shall be
considered reasonable compensation payable to the Employer, without reference
to the actual loss or damage sustained, and whether or not any damage shall
have been sustained. The decision of the Engineer as to compensation claimed
shall be final and binding.

Contractor’s
Care of the
Works

14.2 The Contractor shall take full responsibility for the care of the Works, or any part
thereof, including full responsibility for the care of any work being manufactured,
or stored off-Site for inclusion in the Works, or in the course of transportation to
the Site, and for the care of Contractor's Equipment, Temporary Works, Plant and
any other Material, whatsoever, on the Site or delivered to or placed on the Site in
connection with, or for the purpose of the Works.

The Contractor shall take this responsibility from the Commencement Date until
the date of issue of the Taking Over Certificate, when responsibility shall pass to
the Employer. If the Engineer issues a Taking Over Certificate for any Section or
part of the Works, the Contractor shall cease to be responsible for the care of that
Section or part from the date of issue of such Taking Over Certificate when
responsibility shall pass to the Employer.
The Contractor shall take responsibility for the care of any outstanding work which
is required to be completed prior to the expiry of the Contract Period, until the
Engineer confirms in writing that such outstanding work has been completed.
If any loss or damage happens to the Works, any other property or person, arising
from any cause other than the Employer's risks listed in Sub-Clause 14.3, during
the period for which the Contractor is responsible, the Contractor shall rectify such
loss or damage, at his cost, so that the Works conform with the Contract or at the
option of the Employer, will pay or allow to the Employer the cost of rectifying
such loss or damage. Notwithstanding such loss or damage, the Contractor shall
proceed with the execution of Works in all respects in accordance with the
Contract and the Engineer's instructions. The Contractor shall also be liable for
any loss or damage to the Works caused by any operations carried out by the
Contractor after the date of issue of the Taking Over Certificate.

Employer’s
Risks

14.3 The Employer's risks of loss or damage to physical property  in India and of death
and personal injury occurring in India in consequence of the performance of
obligations under the Contract are:
a. war, hostilities (whether war be declared or not), invasion, act of  foreign

enemies,
b. rebellion, terrorism, revolution, insurrection, or military or usurped power, or

civil war, within India,
c. riot, commotion or disorder in India by persons unless solely restricted to or

caused by employees of Contractor or of sub-contractors currently or formerly
engaged in the Works,

d. Ionising radiations, or contamination by radio-activity from any nuclear fuel, or
from any nuclear waste from the combustion of nuclear fuel, radio-active toxic
explosive, or other hazardous properties of any explosive nuclear assembly
or nuclear component of such an assembly, except to the extent to which the
Contractor may be responsible for the use of any radio-active material,

e. pressure waves caused by aircraft or other aerial devices travelling at sonic or
supersonic speeds, and

f. use or occupation by the Employer of any part of the Permanent Works,
except as may be specified in the Contract.

Consequence
s of

14.4 If an Employer's risk results in loss or damage, the Contractor shall promptly
notify the Engineer and shall rectify this loss or damage to the extent required by



NAGPUR METRO RAIL CORPORATION LTD. (NMRCL)

Section 6: General Conditions of Contract Page 69 of 76
NMRCL/NGP/METRO/AT GRADE ALIGNMENT CH. 14620 TO CH. 19154.5 AND DEPOT

Employer’s
Risks

the Engineer.
If the Contractor suffers delay and/or incurs cost from rectifying this loss or
damage, the Contractor shall give notice to the Engineer and shall be entitled to
claim:
a. extension of time for any such delay, if completion is or will be delayed,

under Sub-Clause 8.4, and
b. amount of such cost, which shall be included in the Contract Price.

Contractor’s
Risks

14.5 The Contractor's risks are all risks other than the Employer's risks given in sub-
clause14.3.

Limitation of
Liability

14.6 Except as provided otherwise in these Conditions, neither party shall be liable to
the other party for loss of use of any Works, loss of profit, loss of any Contract or
any other indirect or consequential loss or damage which may be suffered by the
other party in connection with the Contract. The total liability of the Contractor to
the Employer under the Contract shall not exceed the Contract Price. Except that
this Sub-Clause shall not limit the liability of the Contractor :
a. under Sub-Clauses 4.18, 4.19,5.6 , 7.9, 7.10, and 8.6
b. under any other provisions of the Contract which expressly impose a greater

liability,
c. in cases of fraud, wilful misconduct or illegal or unlawful acts, or
d. in cases of acts or omissions of the Contractor which are contrary to the most

elementary rules of diligence which a conscientious Contractor would have
followed in similar circumstances.

15 Insurance
Insurance for
Works and
Contractor’s
Equipment

15.1 The Contractor shall insure the Plant, Materials and Works and the Contractor's
Equipment in the joint names of the Employer, the Contractor and Sub-
contractors (wherever applicable) against all loss or damage.
This insurance shall cover loss or damage from any cause other than the
Employer's risks listed in Sub-Clause 14.3 sub-paragraphs (a), (b), (d) and (e).
Such insurance shall be for a limit specified in the contract data and shall be in
such a manner that Plant, Materials and Works as well as each item of
equipment is insured while it is being transported to the Site and throughout the
period it is on or near the Site.
This insurance shall be effective from the Commencement Date until the date of
issue of the Performance Certificate, for loss or damage for which the Contractor
is liable arising from a cause occurring prior to the issue of the Taking Over
Certificate for the whole of Works, and for loss or damage occasioned by the
Contractor or Sub-contractors in the course of any other operations (including
Clauses 7.9, 7.10 and 10).

Insurance
against injury
to Persons
and Damage
to Property
(Third Party
Insurance)

15.2 The Contractor shall insure against liability to third parties in the joint names of
the Employer, the Contractor and Sub-contractors, (wherever applicable) for any
loss, damage,   death  or bodily injury which may occur to any physical
property ( except things  insured under Sub-Clause 15.1) or to any person
(except persons insured under Sub-Clause 15.3), which may arise out of the
performance of the Contract and occurring before the issue of the Performance
Certificate. Such insurance shall be at least for the amount specified in the
Contract Data. The Insurance Policy should cover this amount at all times till the
date of issue of Performance Certificate by the Employer/Engineer.

Insurance for
Workers
(Workmen's

15.3 The Employer shall not be liable for any payment in respect of any damages or
compensation payable according to law in respect or in consequence of any
accident or injury or loss of life to any workman or other person in the
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Insurance) employment of the Contractor or any sub-Contractor. The Contractor shall effect
and maintain insurance against losses and claims arising from the death or injury
to any person employed by the Contractor or any Sub-contractor (wherever
applicable) in such a manner that the Employer and the Engineer are indemnified
under the policy of insurance. For Sub-contractor’s employees (wherever
applicable), such insurance may be effected by the Sub-contractor, but the
Contractor shall be responsible for compliance with this Clause. The Contractor
shall insure against such liability with an insurer for a sum as per established
norms during the entire period till the date of issue of Performance Certificate by
the Employer/Engineer.

General
Requirements
for Insurances

15.4 The Contractor shall, within the respective periods stated in the Contract Data
(calculated from the Commencement Date), submit to the Employer:
a. evidence that the insurances described in this Clause have been effected,

with an Indian Insurance Company ,and
b. copies of the policies for the insurances described in Sub-Clauses above.

When each premium has been paid, the Contractor shall submit copy of receipts
to the Employer. The Contractor shall also, when providing such evidence,
policies and receipts to the Employer, notify the Engineer of so doing.
The Contractor shall effect all insurances for which he is responsible with
insurers and in terms approved by the Employer. Each policy insuring against
loss or damage shall provide for payments required to rectify such loss or
damage. Payments received from insurers shall be used for the rectification of
such loss or damage.
The contractor (and, if appropriate, the Employer) shall comply with the
conditions stipulated in each of the insurance policies. The Contractor shall make
no material alteration to the terms of any insurance without the prior approval of
the Employer. If an insurer makes (or purports to make) any such alteration, the
Contractor shall notify the Employer immediately.
Nothing in this clause limits the obligations, liabilities or responsibilities of the
Contractor or the Employer, under the other terms of the Contract or otherwise.
Any amount not insured or not recovered from the insurers shall be borne by the
Contractor and/or the Employer accordingly, unless otherwise specified in the
Special Conditions of Contract.
The Contractor shall submit to the Engineer, the details of all claims made with
the insurer and claims accepted by the insurer or any other details as required by
the Engineer on monthly basis.

Remedy on Contractor's Failure to Insure
If the contractor fails to effect and keep in force any of the insurances required
under the Contract, or fails to provide satisfactory evidence, policies and receipts
in accordance with this Sub-Clause, the Employer may, without prejudice to any
other right or remedy, effect insurance for the coverage relevant to such default,
and pay the premiums due. In such cases the premium paid by the Employer
plus overheads (equal to 50% of the premium paid) shall be recoverable from the
Contractor by the Employer, and may be deducted by the Employer from any
monies due, or to become due, to the Contractor or recover the same as debt
due from the Contractor. The Contractor shall not dispute the amount of premium
paid by the Employer or the overhead charges thereon.

Shortfall in payment to Contractor by the Insurance Company
In all cases where the Contractor has taken any insurances, he shall not be
entitled to reimbursement by the Employer of any shortfall or deficiency in the
amount payable by the Contractor towards settlement of claims and that paid by
the insurer in settlement of same claim.

Insurance by Sub-Contractors
Without prejudice to his liability under this clause the Contractor shall also cause
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all Sub-Contractors to effect, for their respective portions of the works, similar
policies of insurance in accordance with the provisions of this clause and shall
produce or cause to produce to the Employer such policies. The Contractor shall
not permit a Sub-Contractor to commence work at the site unless the said
insurance Policies are submitted. In the event of failure of the Sub-Contractor to
take out such a policy of Insurance before commencing the works at the site, the
Contractor shall be responsible for any claim or damage attributable to the said
Sub-Contractor.

16 Force Majeure

Definition of
Force Majeure

16.1 In this Clause, "force majeure " means an event beyond the control of the
Employer and the Contractor, which makes it impossible or illegal for a party to
perform, including but not limited to:
a. act of God;
b. war, hostilities (whether war be declared or not), invasion, act of  foreign

enemies, mobilisation, requisition, or embargo;
c. rebellion, revolution, insurrection, or military or usurped power, or civil war;
d. contamination by radio-activity from any nuclear fuel, or from any nuclear

waste from the combustion of nuclear fuel, radio-active toxic explosive, or
other hazardous properties of any explosive nuclear assembly or nuclear
component of such an assembly;

e. riot, commotion or disorder, unless solely restricted to employees of the
Contractor or of his Sub-contractors currently or formerly engaged on the
Works.

If a party considers that it may be affected by Force Majeure, the party shall
promptly notify the other party and Engineer of such Force Majeure within 21
days of such occurrence. If neither party issues any notice regarding the event
within 21 days of its occurrence, the said event shall be deemed not to have
occurred and the Contract shall continue to have effect as such.

Effect of Force
Majeure Event

16.2 Neither the Employer nor the Contractor shall be considered in default or in
contractual breach to the extent that performance of obligations is prevented by a
Force Majeure event which arises after the date of Notice to Proceed. Upon the
occurrence of such Force Majeure, the affected party shall endeavour to continue
to perform its obligations as far as reasonably practicable.

Contractor’s
Responsibility

16.3 If affected by such Force Majeure, the Contractor shall promptly notify the
Engineer of any proposals for overcoming the consequences of the Force
Majeure, including any reasonable alternative means for performance, but shall
not carry out these proposals without the consent of the Engineer.

Employer’s
Responsibility

16.4 If affected by such Force Majeure, the Employer shall promptly notify the
Engineer and the Contractor of any proposals for overcoming the consequences
of the Force Majeure.

Payment to
Contractor

16.5 If the Works shall suffer loss or damage due to such Force Majeure, the
Contractor shall be entitled to have included, in an Interim Payment Certificate,
the Cost of work executed in accordance with the Contract.

Resumption of
Work

16.6 The obligations under the Contract shall be resumed as soon as practicable after
the event has come to an end or ceased to exist.
In case of doubt or dispute, whether a particular occurrence should be considered
an “event” as defined under this clause, the decision of the Engineer shall be final
and binding.
Works that have already been measured shall be paid for by the Employer even
if the same is subsequently destroyed or damaged as a result of the event.  The
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cost of rebuilding or replacing any work that has been measured shall be borne
by the Employer.

Optional
Termination,
Payment and
Release

16.7 Irrespective of any extension of time, if a Force Majeure occurs and it’s effect
continues for a period of 6 months, after notice has been given under Sub-Clause
16.1, either party may give to the other party a notice of termination the Contract
which shall take effect 28 days after the notice is given. Unless at the end of 28
days period the effect of the Force Majeure has ceased, the Contract shall
terminate upon that date. Otherwise, the Contract shall remain in effect.
The Contractor shall be paid fully for the work done under the Contract, but not
for any defective work or work done which has been destroyed or damaged
before its measurement.  The Employer shall have the option to take over any
Plant and Materials lying at site, at rates provided for in the Contract, failing that,
as per rates, which are determined to be fair and reasonable by the Engineer.

Release from
Performance
Under the Law

16.8 If under the law of the Contract the Employer and the Contractor are released
from further performance, the sum payable by the Employer to the Contractor
shall be the same as would have been payable under Sub-Clause 16.7, if the
Contract had been terminated under that Sub-Clause.

17 CLAIMS, DISPUTES AND ARBITRATION

Procedure for
Claims

17.1 If the Contractor intends to claim any additional payment under any clause of
these Conditions or otherwise, the Contractor shall give notice to the Engineer as
soon as possible and in any event within 28 days of the start of the event giving
rise to the claim.
The Contractor shall keep such contemporary records as may be necessary to
substantiate any claim, either on the Site or at any other location acceptable to
the Engineer, Without admitting the Employer's liability, the Engineer shall, on
receipt of such notice, inspect such records and may instruct the Contractor to
keep further contemporary records. The Contractor shall permit the Engineer to
inspect all such records, and shall (if instructed) submit copies to the Engineer.
Within 28 days of such notice, or such other time as may be agreed by the
Engineer, the Contractor shall send to the Engineer an account, giving detailed
particulars of the amount and basis of the claim. Where the event giving rise to
the claim has a continuing effect, such amount shall be considered as interim.
The Contractor shall then, at such intervals as the Engineer may reasonably
require, send further interim accounts giving the accumulated amount of the claim
and any further particulars. Where interim accounts are sent to the Engineer, the
Contractor shall send a final account within 28 days of the end of the effects
resulting from the event.
If the Contractor fails to comply with this Sub-Clause, he shall not be entitled to
claim any additional payment.

Payment for
Claims

17.2 The Contractor shall be entitled to have included in any Interim Payment
Certificate such amount for any claim as the Engineer considers due, after taking
approval from the Employer. If the particulars supplied are insufficient to
substantiate the whole of the claim, the Contractor shall be entitled to payment
for such part of the claim as has been substantiated.

No legal
action till
Dispute
Settlement
Procedure is
Exhausted

17.3 Any and all Disputes shall be settled in accordance with the provisions of Clause
17. No action at law concerning or arising out of any Dispute shall be
commenced unless and until all applicable Dispute resolution procedures set out
in Clause 17 shall have been finally exhausted in relation to that Dispute or any
Dispute out of which that Dispute shall have arisen with which it may be or may
have been connected.

Notice of
Dispute

17.4 For the purpose of Sub-Clause 17.5, a Dispute shall be deemed to arise when
one party serves on the other party a notice in writing (hereinafter called a
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"Notice of Dispute") stating the nature of the Dispute provided that no such notice
shall be served later than 28 days after the date of issue of Performance
Certificate by the Engineer

Two Stages
for Dispute
Resolution

17.5 Disputes shall be settled through two stages:

a. Conciliation procedures as established by "The Arbitration and   Conciliation
Act-1996" (as amended from time to time) and in accordance with this Clause. In
the event this procedure fails to resolve the Dispute then;

b. Arbitration  procedures undertaken as provided  by "The Arbitration and
Conciliation Act-1996” (as amended from time to time) and in accordance with
this Clause.

Conciliation 17.6 Within 60 days of receipt of Notice of Dispute, either party shall refer the matter in
dispute to conciliation.

Conciliation proceedings shall be initiated within 30 days of one party inviting the
other in writing to Conciliation. Conciliation shall commence when the other party
accepts in writing this invitation. If the invitation is not accepted then Conciliation
shall not take place. If the party initiating conciliation does not receive a reply
within 30 days from the date on which he sends the invitation he may elect to
treat this as a rejection of the invitation to conciliate and inform the other party
accordingly.

The Conciliation shall be undertaken by one Conciliator selected from a panel of
Conciliators maintained by the-Employer. The Conciliator shall assist the parties
to reach an amicable settlement in an independent and impartial manner

Conciliation
Procedure

17.7 The Employer shall maintain a panel of Conciliators with requisite qualifications
Procedure and professional experience who shall be from serving or retired
engineers of Government Departments, or of Public Sector Undertakings. Out of
this panel, a list of three Conciliators shall be sent to the Contractor who shall
choose one of them to act as Conciliator and conduct conciliation proceedings in
accordance with "The Arbitration and Conciliation Act, 1996", of India. The party
serving notice of dispute on the other party shall also serve such notice on the
Conciliator chosen as per this Clause. The Employer at the time of offering the
panel of Conciliators to be appointed as Conciliator shall also supply the
information with regard to the qualifications of the said Conciliators nominated in
the panel along with their professional experience, phone nos. and addresses to
the Contractor.

In the event of the Contractor not choosing the Conciliator from the panel
furnished by the Employer, within a period of 30 clays, the Employer is at liberty
to choose and nominate a Conciliator from the same panel and communicate to'
the Contractor which will be final and binding on the Contractor.

The Employer and the Contractor shall in good faith co-operate with the
Conciliator and, in particular, shall endeavour to comply with requests by the
Conciliator to submit written materials, provide evidence and attend meetings.
Each party may, on his own initiative or at the invitation of the Conciliator, submit
to the Conciliator suggestions for the settlement of the dispute.

When it appears to the Conciliator that there exist elements of a settlement which
may be acceptable to the parties, he shall formulate the terms of a possible
settlement and submit them to the parties for their observations. After receiving
the observations of the parties, the Conciliator may reformulate the terms of a
possible settlement in the light of such observations.
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If the Parties reach agreement on a settlement of the dispute, they may draw up
and sign a written settlement agreement. If requested by the Parties, the
Conciliator may draw up, or assist the Parties in drawing up, the settlement
agreement.

When the Parties sign the settlement agreement, it shall be final and binding on
the parties and persons claiming under them respectively.

The Conciliator shall authenticate the settlement agreement and furnish a copy
thereof to each of the Parties.

As far as possible, the conciliation proceedings should be completed within 60
days of the receipt of notice by the Conciliator.
The Parties shall not initiate, during the conciliation proceedings, any arbitral or
judicial proceedings in respect of a dispute that is the subject matter of the
conciliation proceedings.

Termination of
Conciliation
Proceedings.

17.8 The conciliation proceedings shall be terminated:
a. by the signing of the settlement agreement by the Parties on the date of

agreement; or
b. by written declaration of the Conciliator, after consultation with the Parties,

to the effect further efforts at conciliation are no longer justified, on the date of
declaration; or

c. by a written declaration of the Parties to the Conciliator to the effect that the
conciliation proceedings are terminated, on the date of declaration; or

d. by a written declaration of a Party to the other Party and the Conciliator, if
appointed, to the effect that the conciliation proceedings are terminated, on the
date of declaration.

Upon termination of the conciliation proceedings, the Conciliator shall fix the
costs of the conciliation and give written notice thereof to the Parties. The costs
shall be borne equally by the Parties unless settlement agreement provides for a
different apportionment. All other expenses incurred by a Party shall be borne by
that Party.

Arbitration 17.9 If the efforts to resolve all or any of the disputes through conciliation fails, then
such disputes and differences arising out of in connection with the contract,
whether during the progress of the work or after its completion and whether
before or after the determination of the contract, shall be referred by the
Contractor to the Engineer/Employer and the Engineer/Employer shall on
receipt of the Contractor's representation, make and notify decisions on all
matters referred to by the Contractor in writing provided that matters for which
provision has been made In clauses of the Genera) conditions of contract
(clause 17.16 of GCC) or in any clause of the special conditions of contract
shall be deemed as "excepted matters" (matters not arbitrable) and decisions of
the Engineer/Employer, thereon shall be final and binding on the Contractor;
provided further that 'excepted matters' shall stand specifically excluded from
the purview of the arbitration clause. All disputes other than excepted matters
shall be referred to arbitration in accordance with the following provisions:

(a)     Matters to be arbitrated upon shall be referred to a Sole Arbitrator where
the individual claim does not exceed Rs. Five (5) million or the total value of
claims does not exceed Rs. Fifteen (15) millions. Beyond the above Limit(s),
there shall be three Arbitrators. For this purpose the Employer shall maintain a
panel of Arbitrators with the requisite qualifications and professional experience
relevant to the field to which the Claims relate. In case of a Sole Arbitrator, the
Panel will be of three Arbitrators, out of which the Contractor will choose one. In
case three Arbitrators are to be appointed, the Employer will make out a panel of
five. The Contractor and the Employer will choose one Arbitrator each from the



NAGPUR METRO RAIL CORPORATION LTD. (NMRCL)

Section 6: General Conditions of Contract Page 75 of 76
NMRCL/NGP/METRO/AT GRADE ALIGNMENT CH. 14620 TO CH. 19154.5 AND DEPOT

above and the two so chosen will choose the third Arbitrator from the above
Panel only who will act as the 'Presiding arbitrator' of the Arbitration Panel.
If in a dispute, the Contractor fails to choose the Arbitrator within thirty (30) days
after the Employer has nominated the Panel, the Employer may apply to the
Indian Council of Arbitration, New Delhi, to nominate an Arbitrator from the same
panel of Arbitrators given by the Employer for the matter in dispute.
If in dispute, the two chosen arbitrators failed to appoint third arbitrator with 30
days after they have been appointed, the employer may apply to The Indian
council of arbitration New Delhi, to Nominate the third arbitrator from the same
panel of arbitrator given by the employer for the matter in dispute.

Neither Party shall be limited in the proceedings before such Arbitrator(s) to the
evidence or arguments put before the Engineer for the purpose of obtaining his
decision. No decision given by the Engineer in accordance with the foregoing
provisions shall disqualify him from being called as a witness and giving,
evidence before the Arbitrator(s) on any matter, whatsoever, relevant to dispute
or difference referred to Arbitrator(s). The arbitration proceedings shall be held in
Nagpur only. The language of proceedings, which of documents and
communication shall be English.

(b)   The Employer at the time of offering the panel of Arbitrators to be appointed
as Arbitrator shall also supply the information with regard to the qualifications of
the said Arbitrators nominated in the panel along with their professional
experience, phone nos. and addresses to the Contractor.

(c)    The award of the sole Arbitrator shall be binding on all parties.

(d)     In arbitral proceedings with more than one Arbitrator, any decision of the
arbitral tribunal shall be made by a majority of all the members and shall be
binding on all parties.

Reasoned
Award 17.10

The Arbitrator(s) shall always give item-wise and reasoned award(s) irrespective
of the value of claim(s) in the dispute in all cases.

Interest on
Arbitration
Award

17.11
Where the arbitral award is for the payment of money, no interest shall be
payable on whole or any part of the money for any period, till the date on which
the award is made.

Cost of
Arbitration 17.12

The cost of arbitration shall be borne by the respective Parties. The cost shall,
inter alia, include the fees of the Arbitrators) fixed by the Employer as
incorporated in special conditions of contract.

Jurisdiction of
Courts 17.13

Where recourse to a Court is to be made in respect of any matter, the court at
Nagpur shall have (he exclusive jurisdiction to try all disputes between the parties

Suspension of
Work on
Account of
Arbitration

17.14
The reference to Conciliation / Arbitration shall proceed not withstanding that the
Works shall not then be or be alleged to be complete, provided always that the
obligations of the Employer, Engineer and the Contractor shall not be altered by
reasons of arbitration being conducted during the progress of the Works. Neither
party shall be entitled to suspend She work or part of the work to which the
dispute relates on account of arbitration and payments to the Contractor shall
continue to be made in terms of the Contract.

17.15
If the Contractor (s) does/do not prefer his/ their specific and final claims in
writing, within a period of 90 days of receiving the intimation from the Employer
that the final bid is ready for payment, he/they will be deemed to have waived
his/their claims (s) and the Employer shall be discharged and released of all
liabilities under the contract in respect of these claims.
Matters finally determined by the Employer
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17.16
Excepted Matters.
The following are the list of excepted matters in arbitration.
a.Assistance by Employer for the Stores to be obtained by the  Contractor.
b.Illegal Gratification.
c.Meaning and intent of specifications and Drawings,
d.Rates for extra items of works.
e.Signing of "No claim Certificate"
f. Measurement of works.
g.Provisions of Payment of Wages Act.
h.Provisions of Contract labour (Regulation and Abolition) Act, 1970.
i. Provisions of Workmen's Compensation Act.
j. Provisions of Mines Act.
k. Right of Employer to determine the contract.
l. Payment on determination of contract by Employer.
m.   Determination of contract owing to default of Contractor as per Clause 13.2.1
of GCC.

18 Service of Notices
Notice to
Contractor

18.1 a. All notices to the Contractor shall be served by post or telex or telefax or by
hand to the Contractor or his authorized representatives. In case of notices
delivered by post, they will be deemed to have been delivered after 7 days of
dispatch.

b. The Contractor shall, on award of the Contract, furnish to the Engineer, the
name, designation, address and telephone, telex and telefax numbers and e-
mail address of his representative referred to in Clause 4.3.

Notice to
Employer and
Engineer

18.2 All notices to the Employer or Engineer shall be served by post or telex or telefax,
or by delivering by hand to the address nominated for the purpose.

Change of
Address

18.3 Parties to the Contract may change the nominated address with a notice to all
concerned.

Conflict of
Interest

19. The remuneration of the Bidder shall constitute the Bidder’s sole remuneration in
connection with this Contract or the Services and, the Bidders shall not accept for
their own benefit any trade commission, discount or similar payment in connection
with activities pursuant to this Contract or to the Services or in the discharge of
their obligations hereunder, and the Bidders shall use their best efforts to ensure
that any Personnel either of them, similarly shall not receive any such additional
remuneration
Neither the Bidder nor the Personnel of either of them shall engage, either directly
or indirectly, during the term of this Contract, in any business or professional
activities in India which would conflict with the activities assigned to them under
this Contract
The bidder shall not be one of the following:
(i) A firm which has been engaged by the Employer to provide consulting

services for the preparation related to procurement for or implementation of
this project.

(ii) Any association/affiliation (inclusive of parent firms) of a firm or an
organization mentioned in para (i) above.

(iii) A Bidder who lends, or temporarily seconds its personnel to firms or
organizations which were engaged in consulting services for the preparation
related to procurement for or implementation of the project, if the personnel
would be involved in any capacity on the same project.
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Section 7: Special Conditions of Contract

The following Special Conditions of Contract (SCC) shall supplement the General
Conditions of Contract (GCC). Whenever there is a conflict, the provisions herein shall
prevail over those in the GCC

Part A - Contract Data
SN Conditions Reference

to GCC

Data

1. Employer’s name and address 1.1.2.6 NAGPUR METRO RAIL CORPORATION LTD.
“Metro House”, 28/2, CK Naidu Marg,
Anand Nagar,Civil Lines,
Nagpur,Maharashtra-440001
Web Site: www.metrorailnagpur.com
Telephone- (0712)2554217

2. Employer’s Representative 1.1.2.7 MANAGING DIRECTOR
NAGPUR METRO RAIL CORPORATION LTD.

3. Engineer’s name and address 1.1.2.7 Will be notified later

4. Project Name 1.1.6.10 “CONSTRUCTION OF BRIDGES (INCLUDING
RAIL-OVER-BRIDGE OVER CONCOR SIDING
AT KHAPRI), RETAINING WALLS, BOUNDARY
WALLS AND EARTHWORK IN DEPOT AND AT-
GRADE SECTION BETWEEN CH. 14200-
CH.21604.5. IN AIRPORT-KHAPARI-MIHAN
DEPOT SECTION ON NORTH – SOUTH
CORRIDOR OF NAGPUR METRO RAIL
PROJECT”

5. Defects Liability Period 1.1.3.8 & 10 12 months from the date of taking over of whole of the
Works and not any sub-section or part thereof

6. Sections 1.1.3.2,
1.1.6.4 &

8.2

Project Sections
Name/description

Time for
Completion

Sub-Clause 8.2

COMPLETE WORK AS PER SCOPE 15 Months

7. Communications 1.7 Electronic Transmission System NOT PERMITTED

8. Time for access to Site
(after the date of commencement)

2.2 Starting from the Date of Commencement, 50% of the
section will be handed over within 30 days. Balance
work sites will be handed over in a phased manner
depending on the mobilization and progress of the
work.
However, survey work is permitted from the date of
commencement of work.
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SN Conditions Reference

to GCC

Data

9. Performance Security 4.2.1 5% (Ten percent) of the Contract Amount and in the
same currency (ies) of the Contract Amount in the
form of an unconditional Bank Guarantee for the
stated amounts valid for a period of 28 days beyond
the date of issue of Performance Certificate.

10. Employer’s Materials 4.20 NIL

11. Date of Commencement of

works

8.1 Date given in the Letter of Acceptance or the date as
notified by the Engineer in writing.

12. Liquidated Damages for delay 8.5 a. 0.005% of the Contract price per day of delay for
the Key Dates other than the one relating to
taking over on completion of the entire Works.

b. 0.05% of the Contract price per day of delay for
the Key Date relating to taking over on the
Completion of the entire Works.

The maximum limit of Liquidated Damages for (a) and
(b) combined shall be 10% of the Contract Price in the
currencies and proportions in which the Contract Price
is payable.
The liquidated damages imposed under (a) above shall
be refunded if the contractor completes the entire
works within the stipulated completion period or
completion period extended without imposition of
liquidated damages as the case may be.

13. Sums recoverable from on
account of delay caused by
the Contractor to Designated
Contractors

8.5 The total ceiling limit is 15% of Contract Price including
Liquidated Damages.

14. Mobilisation Advance 11.2.1 (a) 10% of Contract Price in the currencies and
proportions, payable in 2 equal instalments. This
advance will be interest bearing @ 10% from the
date of release of instalment for advance.

(b) First Instalment within 21 (Twenty one) days
from the date of receipt of guarantees
acceptable to Employer subject to submission of
Performance Guarantee(s).

(c) 2nd instalment shall be payable on submission of
proof of utilization of the 1st instalment for the
Works and the Employer is satisfied that the
utilization has been done in purposeful manner.

(d) Each instalment shall be released against  Bank
Guarantees of equal values (totalling 110% of
the instalment amount) in the applicable
currencies and proportion.

15. Advance against Plant and
Machinery

11.2.2 Not applicable

16. Advance against Materials 11.2.3 Not Applicable
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SN Conditions Reference

to GCC

Data

17. Recovery of Advances –
Mobilization Advance and
Plant and Machinery Advance

11.2.5 Repayment rate of Advance Payment
(i) For mobilization advance

(a) 10% (Ten percent) of the amount of each
payment if the advance taken is 5%.
(b) 20% (Twenty percent) of the amount of
each payment. If the advance taken is 10%.

18. Recovery in case of Delay in
Repayment  of Advances

11.2.6 Deleted

19. DELETED

20. Percentage of Retention
Money

11.5 Total limit of retention money shall be 5% of the
Contract Price, which shall be deducted @ 6% of the
amount of each interim payment certificate till the limit
of 5% is achieved. Alternatively the contractor may
submit a Bank Guarantee for the entire amount of
retention money at the time of execution of the
agreement.

21. DELETED

22. State Capital Applicable 11.20 (C) v MUMBAI

23. Limitation of Liability of the
Contractor

14.6 Accepted Contract Amount

24. Insurance for Works and
Contractor’s  Equipment

15.1 Equal to 50% of Contract Price.
This insurance shall be effective from the
Commencement Date until the date of issue of the
Performance Certificate

25. Insurance against injury to
Persons and Damage to
Property (Third Party
Insurance)

15.2 Rs. 2 (two) crores per occurrence without any limit for
number of occurrences separately for each contract
package.
The Insurance Policy should cover this amount at all
times till the date of issue of Performance Certificate by
the Employer/Engineer

26. Insurance for Workers
(Workmen's Insurance)

15.3 for a sum as per established norms during the entire
period till the date of issue of Performance Certificate

27. Periods for submission of
insurance:

a) evidence of insurance

b) relevant policies

15.5

a) 14 days

b) 28 days

28. Place of Arbitration 17.9(a) NAGPUR

29. Jurisdiction of Courts 17.13 NAGPUR
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SN Conditions Reference

to GCC

Data

30. Notice to Employer and
Engineer

18.2 NAGPUR METRO RAIL CORPORATION LTD.
“Metro House”, 28/2, CK Naidu Marg,
Anand Nagar,Civil Lines,
Nagpur,Maharashtra-440001
Web Site: www.metrorailnagpur.com
Telephone- (0712)2554217

31. Labour Welfare Cess Welfare Cess @ 1%of contract price or as applicable
from time to time shall have to be borne by the
contractor.
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Part B: Specific Provisions

The bidder should consider and keep in mind the following provision while quoting their price proposal.

INAM Pro : “INAM-Pro (Platform for Infrastructure and Materials Providers) is a web based application for
Infrastructure and Materials Providers and would act as a common platform for Infrastructure material providers
viz. Cement Companies, Infrastructure providers, Ministry of Road Transport and Highways and other
stakeholders. To start with, it would facilitate contractors/cement buyers engaged in executing the Central/State
funded Roads and Highways/Bridge construction projects to place cement orders online with the registered
cement companies offering cement at competitive rates in the vicinity of project execution locations. Cement
companies are facilitated to update their offered stock on the portal with the prices agreed upon with MoRTH.
They would in turn get instant intimation about the orders placed and would be able to approve the delivery
schedules as requested by the cement buyers without hassles and delays. This would also help cement
companies plan their annual production in advance and schedule deliveries with better precision. Cement
companies would also have the facility to increase the cement stock offerings based on market demand and
reduce prices to attract more buyers. In addition, using INAM Pro, companies would be able to track orders, add
more products (grade/type), add cement offerings, view listed buyers, and submit their complaints/suggestions
to Ministry. Similarly, Buyers would be able to view and track the orders placed with different companies and
also submit their suggestions/complaints. With the help of INAM Pro, Ministry of Road Transport and Highways
would be able to track and monitor the activities of buyers and suppliers, and remove impediments of either of
the parties (Cement Suppliers/Buyers) and help accelerate the execution of infrastructure projects in the MOST
cost effective manner. INAM Pro would also enhance transparency and allow the buyers and material providers
to have fair understanding of stocks, prices and orders placed.

The said facility shall have to be used by bidders themselves and NMRCL can only provide the necessary support
as may be required and as may be feasible for NMRCL to provide within the scope of provision of this bid
document.
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Section 8 - Contract Forms

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

All italicized text is for guidance how to prepare the various forms and shall
be deleted from the final documents.

Table of Forms

Form No. FORMS - Description Page No.
COF/1 Letter of Acceptance

COF/2 Contract Agreement

COF/3 Bank Guarantee for Performance Security

COF/4 Bank Guarantee for Advance Payments

COF/5 Bank Guarantee for Retention Money

COF/6 Contractor’s Warranty

COF/7 Designer’s Warranty

COF/8 Sub-Contractor’s Warranty

COF/9 Parent Company Undertaking

COF/10 Parent Company Guarantee
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FORM No. COF/1

Letter of Acceptance
[on letterhead paper of the Employer]

To

______________________________ (Name &

______________________________ Address of

______________________________ the Contractor)

Dear Sir,

Kind Attention : Mr. __________________

Sub: TENDER No. _______________ FOR THE WORK OF

Ref: a. Your tender dated _________________

b. Your letter No. _______________________________ dated _____________

c. Your letter No. _______________________________ dated _____________

1. This is to notify you that your Bid dated __[Insert Date] _ for execution of the _______________
[name of the contract and identification number, as given in the Contract Data]_________   for the
Accepted Contract Amount of the equivalent of INR __________[Insert amount in numbers and
words and name of the currency]________, as corrected and modified in accordance with the
Instructions to Bidders, is hereby accepted.

2. The works are to be completed within ____[insert period of completion]______ of date of issue of
`Letter of Acceptance’. The date of issue of this `Letter of Acceptance’ will be treated as “Notice to
Proceed” for the purpose of this Contract for commencement of the works.

3. You are requested to furnish the Performance Security within 28 days from the date of issue of
Letter of Acceptance for the amount stated in the tender documents in accordance with the
Conditions of Contract as per Contract Form No. COF/3 included in the Bidding Document.

4. You shall furnish the Bonds, Guarantees, Undertakings and Warrantees as stipulated in the
Tender Documents as per the Contract Forms.

5. You shall ensure full compliance with tax laws of India with regard to this Contract and shall be
solely responsible for the same. You shall submit copies of acknowledgements evidencing filing of
returns every year and shall keep the Employer fully indemnified against your liability of tax,
interest, penalty etc. in respect thereof, which may arise.

6. You shall also undertake not to use information gained in the execution of Contract for any
purpose without obtaining the prior approval of NMRCL and shall not make any public
announcement or divulge any material relating to the project either in India or overseas without
the prior written consent of NMRCL.
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7. You are requested to contact _______[Insert Name, designation and address of the Project-in-
charge]_______ for signing of the Contract Agreement and make necessary preparation for
mobilization of men and materials.

8. Until a formal agreement is signed, this Letter of Acceptance will constitute a binding contract
between you and NMRCL.

9. This Letter of Acceptance is sent to you in duplicate. You are required to return one copy duly
signed and stamped on all pages including your unconditional acceptance thereof so as to reach
the undersigned within four days of issuance of this letter, as a token of your acknowledgement.

Yours faithfully,

____________________________
Signature of Authorized Signatory

___________________________
Name and Title of Signatory
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FORM No. COF/2

Contract Agreement

This Agreement (hereinafter called the “Contract”) is made at _______[insert place of work]_______
on the ___________ day of __________ [month] 2010 between ____________[Name and address of
the Employer] _______ (hereinafter called “the Employer”) of the one part and ________[Name and
Address of the Contractor]________ (hereinafter called “the Contractor”) of the other part.

[In case Contractor is a Joint Venture the ‘name of the contractor’ shall be inserted as under :
“the Joint Venture under the name and title of ……, comprising of ….[Lead Partner] ;…….; and …..”]

Whereas the Employer is desirous that the _______[Name of the work]________ (hereinafter called
“the Works”) should be executed and has accepted a Tender by the Contractor for the execution and
completion of such works and the remedying of defects therein.

NOW THIS AGREEMENT WITNESSED as follows:

1) In this Agreement words and expression shall have the same meanings as are respectively
assigned to them in the Contract Documents hereinafter referred to.

2) The following documents shall be deemed to form and be read and construed as part of this
Agreement. This Agreement shall prevail over all other Contract documents.
a) The Contract Agreement
b) The Letter of Acceptance
c) Letters of Clarifications, if any
d) Addenda to the Tender Document, if any
e) Contract Documents

i) Priced Bill of Quantities
ii) The Employer’s Requirements:

 Scope of Work
 Design Criteria
 Technical Specification
 General Requirement-Construction

iii) Safety requirements
iv) The Special Conditions of Contract including Schedules
v) The General Conditions of Contract
vi) Instructions to Bidders
vii) Invitation for Bidders
viii) The Contractor’s proposal
ix) Any other document forming part of the Contract

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 as stipulated in the Letter of Acceptance issued by the Employer and remedy any
defects therein in conformity in all respects with the provisions of the Contract.

4) The Employer hereby covenants to pay the Contractor in consideration of the execution and
completion of the Works and the remedying of defects therein, the Total Contract Price being
the sum stated in the Letter of Acceptance subject to such additions thereto or deductions there
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from as may be made under the provisions of the Contract at the times and in the manner
prescribed by the Contract.

5) OBLIGATION OF THE CONTRACTOR

The Contractor shall ensure full compliance with tax laws of India with regard to this Contract
and shall be solely responsible for the same. The Contractor shall submit copies of
acknowledgements evidencing filing of returns every year and shall keep the Employer fully
indemnified against liability of tax, interest, penalty etc., of the Contractor in respect thereof,
which may arise.

6) GOVERNING LAW

This Contract is enforceable and construed under the laws of the Republic of India.

7) JURISDICTION OF COURT

The Courts at NAGPUR shall have the exclusive jurisdiction to try all disputes arising out of this
agreement between the parties.

IN WITNESS WHEREOF the parties hereto have caused their respective authorised Seals to be
hereunto affixed / (or have hereunto set their respective hands and seals) the day and year first above
written.

For and on behalf of the Contractor For and on behalf of the Employer

Signature of the authorized official Signature of the authorized official

Name of the official Name of the official

Stamp/Seal of the Contractor Stamp/Seal of the Employer

in the presence of:

Sign of Witness _______________________

Name _______________________________

Address______________________________

_____________________________________

in the presence of:

Sign of Witness _______________________

Name _______________________________

Address______________________________

_____________________________________
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FORM No. COF/3

FORM OF PERFORMANCE SECURITY
(BANK GURANTEE)

(On non-judicial stamp paper of the appropriate value in accordance with stamp Act.
The stamp paper to be in the name of Executing Bank).

From :

_________[Name and Address of the Bank]____________

To :
MANAGING DIRECTOR,
NAGPUR METRO RAIL CORPORATION LTD,
28/2 CK Naidu Marg Anand Nagar,
Civil Lines, NAGPUR
Maharashtra - 440001

WHEREAS, Nagpur Metro Rail Corporation Ltd (NMRCL), hereinafter called “the Employer”, acting
through ______[Insert Designation and address of the Employer’s Representative]_____________,
has accepted the bid of _____________[Insert Name and address of the Contractor]___________,
hereinafter called “the Contractor”, for the work of ___________[Insert Name of Work]_______,
hereinafter called “the Contract”, awarded vide Letter of Acceptance No. _____________ dated
____________.

AND

WHEREAS, the Contractor has undertaken to execute and complete the Contract and remedy any
defects therein and is required to furnish Performance Security for the sum of _______[Insert Value of
Performance Security calculated as mentioned in the Contract Data sheet]_____________, in the
form of Bank Guarantee, being a condition precedent to the signing of the contract Agreement and as
security for compliance with his obligations in accordance with the Contract.

AND

WHEREAS, ______[Insert Name and Address of the Bank]______, having its Headquarters office at
_______[Address]_______, hereinafter called “the Bank”, acting through _______[Designation(s) of
the authorised person of the Bank]_______, have, at the request of the Contractor, agreed to give
guarantee for Performance Security and additional performance security as hereinafter contained :

1. KNOW ALL MEN by these present that I/We the undersigned __________[Insert name(s) of
authorized representatives of the Bank]___________, being fully authorized to sign and incur
obligations for and on behalf of the Bank, hereby affirm that we are the Guarantor and
responsible to you, on behalf of the Contractor up to a total of _________[insert amount of
Guarantee in words]__________, such sum being payable in the types and proportion of
currencies in which the Contract Price is payable and we hereby unconditionally, irrevocably and
without demur, reservation or recourse undertake to immediately pay you, upon your first written
demand and without cavil or argument any sum or sums within the limits of _________[insert
amount of Guarantee in words]_______ as aforesaid without your needing to prove or to show
grounds or reasons for your demand for the sum specified therein.

2. On payment of any amount less than aforementioned full amount, as per demand of the
Employer, the guarantee shall remain valid for the balance amount i.e. the aforementioned full
amount less the payment made to the Employer.

3. The Bank hereby waives the necessity of your demanding the said debt from the Contractor
before presenting us with the demand. The Bank shall pay the amount so demanded without any
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reference to the contractor and without the Employer being required to show grounds or give
reasons for its demand or the amount demanded.

4. The guarantee hereinbefore shall not be affected by any change in the constitution of the Bank or
in the constitution of the Contractor.

5. The Bank agrees that no change, addition, modifications to the terms of the Contract Agreement
or to any documents, which have been or may be made between the Employer and the
Contractor, will in any way release us from the liability under this guarantee; and the Bank,
hereby, waives any requirement for notice of any such change, addition or modification to the
Bank.

6. The Bank agrees that the Employers right to demand payment of aforementioned full amount in
one instance or demand payments in parts totaling up to the aforementioned full amount in
several instances will continue until either the aforementioned full amount is paid to the Employer
or the guarantee expires.

7. The Bank agrees that its obligation to pay any amount demanded by the Employer before the
expiry of this guarantee will continue until the amount demanded has been paid in full.

8. The expressions Bank and Employer herein before used shall include their respective
successors and assigns.

9. The Bank hereby undertakes not to revoke the guarantee during its currency, except with the
previous consent in writing of the Employer.

10. This guarantee is valid and effective from the date of its issue, which is _____[insert date of
issue]_______. The guarantee and our obligations under it will expire on  _______[Insert the
date twenty eight days after the expected end of defect liability period]__________. All demands
for payment under the guarantee must be received by us on or before that date.

Date ………….. ............………………………………………
Place…………. [Signature of Authorised person of Bank]

……………………......................
[Name in Block letters]
…………………….................... [Designation]

…………………….................... [Address]
Witness :

1. Signature
Name & Address & Seal

2. Signature Bank’s Seal .........................
Name & address & Seal Authorisation No. …………..

Note :

1) All italicized text is for guidance on how to prepare this bank guarantee and shall be deleted
from the final document.

2) In case the guarantee is issued by a foreign Bank, the said bank shall have operations in
India and should be countersigned by Indian operations branch of the said bank.

3) The Bank Guarantee should be duly attested by Notary public with notarial  stamps of
appropriate value affixed thereon.
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FORM No. COF/4

FORM OF ADVANCE SECURITY
(BANK GURANTEE)

(On non-judicial stamp paper of the appropriate value in accordance with stamp Act.
The stamp paper to be in the name of Executing Bank).

From :

_________[Name and Address of the Bank]____________

To :
MANAGING DIRECTOR,
NAGPUR METRO RAIL CORPORATION LTD,
28/2 CK Naidu Marg Anand Nagar,
Civil Lines, NAGPUR
Maharashtra - 440001

Beneficiary: Nagpur Metro Rail Corporation Ltd. (NMRCL).

Guarantee No.: […..reference number of the guarantee….] Dated: [……………..]

WHEREAS, Nagpur Metro Rail Corporation Ltd. (NMRCL), hereinafter called “the Employer”, acting
through ______[Insert Designation and address of the Employer’s Representative]_____________,
has entered into Contract No. ______________ dated __________ for the execution of  [name of the
contract] (hereinafter called the Contract) with M/s_____________[Insert Name and address of the
Contractor]___________, hereinafter called “the Contractor

WHEREAS,  according  to the  Conditions of the  Contract, an  advance  payment  for  the  sum  of
Rs. ______[value in figure and words calculated at the rate specified in the Contract]_______ only
is admissible to the Contractor against submission of bank guarantee of equivalent amount.

WHEREAS, ______[Insert Name and Address of the Bank]______, having its Headquarters office at
_______[Address]_______, hereinafter called “the Bank”, acting through _______[Designation(s) of
the authorised person of the Bank]_______, have, at the request of the Contractor, agreed to give the
said guarantee as hereinafter contained :

1. KNOW ALL MEN by these present that I/We the undersigned__________[Insert name(s) of
authorized representative(s) of the Bank]___________,, being fully authorized to sign and incur
obligations for and on behalf of the Bank, confirm that the Bank, hereby, unconditionally and
irrevocably guarantees to pay the Employer the sum of Rs._________[insert amount of
Guarantee in figures and words]__________ only, hereinafter called the Full Amount.

2. The Bank undertakes to immediately pay to the Employer, without any demur, reservation or
recourse, any amount up to and including aforementioned full amount upon first written
demand/demands from the Employer.

3. On payment of any amount less than aforementioned full amount, as per demand of the
Employer, the guarantee shall remain valid for the balance amount i.e. the aforementioned full
amount less the payment made to the Employer.

4. The Bank shall pay the amount so demanded without any reference to the contractor and without
the Employer being required to show grounds or give reasons for its demand or the amount
demanded.

5. The guarantee hereinbefore shall not be affected by any change in the constitution of the Bank,
the Contractor or the Employer.
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6. The Bank agrees that no change, addition, modification to the terms of the Contract Agreement
or to any document, which have been or may be made between the Employer and the
Contractor, will in any way release us from the liability under this guarantee; and the Bank,
hereby, waives any requirement for notice of any such change, addition or modification to the
Bank.

7. The Bank agrees that the Employer’s right to demand payment of aforementioned full amount in
one instance or demand payments in parts totalling up to the aforementioned full amount in
several instances will continue until either the aforementioned full amount is paid to the Employer
or the guarantee validity period expires.

8. The Bank agrees that its obligation to pay any amount demanded by the Employer before the
expiry of this guarantee will continue until the amount demanded has been paid in full.

9. The expressions Bank and Employer herein before used shall include their respective
successors and assigns.

10. The Bank hereby undertakes not to revoke the guarantee during its currency, except with the
previous consent in writing of the employer.

11. This guarantee is valid and effective from the date of its issue, which is _____[insert date of
issue]_______. The guarantee and our obligations under it will expire on  _______[Insert the
expected end of completion period]__________. All demands for payment under the guarantee
must be received by us on or before that date.

Dated [......................]

Place [.......................]

……...............................................

(Signature of the Authorized Person of the Bank)

...............................................

(Name in Block Letters)

...............................................

(Designation)

...........................................

(Bank’s Seal)

...........................................

(Authorization No.)

Witness:

...........................................
1. Signature, Name & Address
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...........................................
2. Signature, Name & Address

Note:
1. All italicized text in brackets [….text….] is for guidance on how to prepare this bank guarantee

and shall be deleted from the final document.
2. In case the guarantee is issued by a foreign Bank, the said bank shall have operations in

India and should be issued by Indian operations branch of the said bank.
3. The Bank Guarantee should be duly attested by Notary Public with notarial stamps of

appropriate value affixed thereon.
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FORM No. COF/5

FORM OF BANK GUARANTEE
FOR RELEASE OF RETENTION MONEY

(On non-judicial stamp paper of the appropriate value in accordance with stamp Act.
The stamp paper to be in the name of Executing Bank).

From :

_________[Name and Address of the Bank]____________

To :
MANAGING DIRECTOR,
NAGPUR METRO RAIL CORPORATION LTD,
28/2 CK Naidu Marg Anand Nagar,
Civil Lines, NAGPUR
Maharashtra - 440001
.

Guarantee No. : […..reference number of the guarantee….] Dated: [……………..]

WHEREAS, Nagpur Metro Rail Corporation Limited (NMRCL), hereinafter called “the Employer”,
acting through ______[Insert Designation and address of the Employer’s
Representative]_____________, has entered into Contract No. ______________ dated __________
for the execution of [name of the contract] (hereinafter called the Contract) with
M/s_____________[Insert Name and address of the Contractor]___________, hereinafter called “the
Contractor

WHEREAS as per conditions of Contract, Employer has deducted an amount of Rs.____[Insert
Amount deducted as retention money]______ towards retention money till date, and WHEREAS now
the contractor has requested the Employer for releasing the said amount on submission of a bank
guarantee of equivalent amount which has been accepted by the Employer.

WHEREAS, ______[Insert Name and Address of the Bank]______, having its Headquarters office at
_______[Address]_______, hereinafter called “the Bank”, acting through _______[Designation(s) of
the authorised person of the Bank]_______, have, at the request of the Contractor, agreed to give the
said guarantee as hereinafter contained :
I/We the undersigned __________[Insert name(s) of authorized representative(s) of the
Bank]___________,, being fully authorized to sign and incur obligations for and on behalf of the Bank,
confirm that the Bank, hereby, unconditionally and irrevocably guarantees to pay the Employer the
sum of Rs._________[insert amount of Guarantee in figures and words]__________ only

1. KNOW ALL MEN by these present that I/We the undersigned __________[Insert name(s) of
authorized representative(s) of the Bank]___________, being fully authorized to sign and incur
obligations for and on behalf of the Bank, confirm that the Bank, hereby, unconditionally and
irrevocably guarantee the Employer to pay the full amount in the sum of Rs._________[insert
Value of the Bank Guarantee being submitted in figures and words]__________ as above stated.

2. The Bank undertakes to immediately pay to the Employer any amount up to and including
aforementioned full amount upon written order/orders from the Employer without any demur,
reservation or recourse.

3. On payment of any amount less than aforementioned full amount, as per demand of the
Employer, the guarantee shall remain valid for the balance amount i.e. the aforementioned full
amount less the payment made to the Employer.
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4. The Bank shall pay the amount so demanded without any reference to the contractor and without
the Employer being required to show grounds or give reasons for its demand or the amount
demanded.

5. The guarantee hereinbefore shall not be affected by any change in the constitution of the Bank or
in the constitution of the Contractor.

6. The Bank agrees that no change, addition, modifications to the terms of the Contract Agreement
or to any documents, which have been or may be made between the Employer and the
Contractor, will in any way release us from the liability under this guarantee; and the Bank,
hereby, waives any requirement for notice of any such change, addition or modification to the
Bank.

7. The Bank agrees that the Employers right to demand payment of aforementioned full amount in
one instance or demand payments in parts totalling up to the aforementioned full amount in
several instances will continue until either the aforementioned full amount is paid to the Employer
or the guarantee expires.

8. The Bank agrees that it’s obligation to pay any amount demanded by the Employer before the
expiry of this guarantee will continue until the amount demanded has been paid in full.

9. The expressions Bank and Employer herein before used shall include their respective
successors and assigns.

10. The Bank hereby undertakes not to revoke the guarantee during its currency, except with the
previous consent in writing of the employer.

11. This guarantee is valid and effective from the date of its issue, which is _____[insert date of
issue]_______. The guarantee and our obligations under it will expire on  _______[Insert the
date twenty eight days after the expected end of defects liabilty period]__________. All demands
for payment under the guarantee must be received by us on or before that date.

Date ………… ………………………………………................

Place…………. [Signature of Authorised person of Bank]

……….....…………….

[Name in Block letters]

……….....……………..

[Designation]

…………………..........

[Address].

Witnesses :
1. Signature

Name & Address & Seal
2. Signature Bank’s Seal

Name & address & Seal Authorisation No…………..

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

2) In case the guarantee is issued by a foreign Bank, the said bank shall have operations in
India and should be countersigned by Indian operations branch of the said bank.

3) The Bank Guarantee should be duly attested by Notary public with notarial stamps of
appropriate value affixed thereon.
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FORM No. COF/6

FORM OF CONTRACTOR’S WARRANTY

THIS AGREEMENT is made the ________ day ____________ 2010

BETWEEN:

i. M/s ________[Insert Name and registered address of the Contractor]_____ of __________  [see
Note 1]] ([jointly] "the Contractor") and

ii. Nagpur Metro Rail Corporation Limited (NMRCL)having its registered office at 28/2 CK Naidu
Marg Anand Nagar, Civil Lines, NAGPUR, Maharashtra – 440001, hereinafter called “the
Employer”, acting through ______[Insert Designation and address of the Employer’s
Representative]________ (together with its successors and assigns)

WHEREAS
(A) By a Contract for the work of ___________[Insert Name of Work]_______ (hereinafter called “the

Contract”) made between the Employer and the Contractor, the Contractor has agreed to design,
execute, complete, test and commission (including Integrated Testing and Commissioning) and
remedy any defect in the Works upon the terms and conditions contained in the Contract.

(B) [See Note 3]
(C) At the request of the Employer and pursuant to the terms of the Contract, the Contractor has

agreed to enter into this Warranty.

NOW IT IS AGREED AS FOLLOWS:

1. The Contractor hereby warrants and undertakes that:
a. he will design, execute, complete, test and commission (including Integrated Testing and

Commissioning) and remedy any defect in the Works in accordance with the terms of the
Contract; and

b. he owes a duty of care to the Employer in relation to the performance of its duties under
the Contract; and

c. he will replace free of cost to the Employer any defect or failure of equipment provided in
the Works for a period as defined in the Contract from the date of Taking Over of the last
Section of the Works; and

d. he agrees that should any design modification be required to any equipment or component
as a consequence of failure analysis, the period of 36 months shall re-commence from the
date when the modified part is commissioned into service, and such modification shall be
carried out free of cost to the Employer in all sub-systems and systems for all sections;
and

e. he shall maintain the manufacture or spare of replacement parts for at least 10 years.

2. The liability of [the companies comprising [see Note 3]] the Contractor under this Warranty [shall
be joint and several and [see Note 3]] shall not be released, diminished or in any way affected by
any independent inquiry or investigation into the Works or any matter related to the Contract
whether carried out by or on behalf of the Employer or any liability or right of action which may
arise out of such inquiry or investigation.

3. Insofar as the copyright or other intellectual property rights in any plans, calculations, drawings,
documents, materials, plant, know-how and other information relating to the Works shall be
vested in the Contractor, the Contractor grants to the Employer his successors and assigns a
royalty free, non-exclusive and irrevocable licence (carrying the right to grant sub-licences) to
use and reproduce any of the works designs or inventions incorporated and referred to in such
documents or materials and any such know-how and information for all purposes relating to the
Contract including without limitation the design, manufacture, supply, installation, testing and
commissioning (including Integrated Testing and Commissioning) reinstatement, extension and
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the remedy of any defect in the Works.  To the extent that beneficial ownership of any such
copyright or other intellectual property rights is vested in anyone other than the Contractor, the
Contractor shall use best endeavours to procure that the beneficial owner thereof shall grant a
like licence to the Employer.  For the avoidance of doubt, any such licence granted shall not be
determined if the Contractor shall for any reason cease to be employed in connection with the
Works.

4. The provisions of this Warranty shall be without prejudice to and shall not be deemed or
construed so as to limit or exclude any rights or remedies which the Employer may have against
the Contractor, whether in tort or otherwise.

5. Nothing contained in this Warranty shall vary or affect the Contractor's rights and obligations
under the Contract.

6. The address for service of all documents arising out of or in connection with this Warranty shall
be:-

(a) upon the Employer at [                      ] India. [Note 4]

(b) upon the Contractor at [                       ] India. [Note 4]

7. The Employer and the Contractor may change their respective nominated addresses to another
address in India but only by prior written notice to each other.  All notices must be in writing.

8. This Warranty shall be governed by and construed according to the laws for the time being in
force in India.

9. DISPUTE

a. Any dispute or difference of any kind whatsoever between the Employer and the
Contractor arising under out of or in connection with this Warranty shall be referred to
arbitration in accordance with the Conditions of Contract.  “Dispute” as defined in the
Contract shall be deemed to include any such dispute or difference between the Employer
and Contractor.

b. In the event that the Employer is of the opinion that the issues in such a dispute or
difference will or may touch upon or concern a dispute or difference arising under out of or
in connection with the Contract ("the Contract Dispute") then provided that an arbitrator
has not already been appointed pursuant to Clause 9(a), the Employer may by notice in
writing to the Contractor require and the Contractor shall be deemed to have consented to
the referral of such dispute or difference to the arbitrator to whom the Contract Dispute has
been or will be referred.

c. Save as expressly otherwise provided, the arbitrator shall have full power to open up,
review and revise any decision, opinion, instruction, notice, order, direction, withholding of
approval or consent, determination, certificate, statement of objections relating to the
dispute.

d. Subject to the foregoing provisions of this clause 9, the Employer and the Contractor agree
to submit to the jurisdiction of the Courts of India at Delhi.

IN WITNESS whereof this Warranty has been executed as a deed on the date written at the head
hereof.

THE AUTHORISED SEAL of )

[                    ] )

was affixed hereto in )
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the presence of:- )

Notes (for preparation of and not inclusion in the engrossment of this Warranty)
(1) If the Contractor comprises more than one company, each such company shall be a party and

liability under this warranty will be joint and several, with consequential grammatical changes.
(2) If Note 1 applies, that fact and the joint venture or other relevant agreement must be recited.
(3) Delete if Note 1 does not apply.
(4) The address for service shall be in India.
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FORM No. COF/7
FORM OF DESIGNER’S WARRANTY

THIS AGREEMENT is made the ________ day ____________ 2010

BETWEEN:

i. M/s ________[Insert Name and registered address of the Designer]_____ of __________  [see
Note 1]] ([jointly] "the Designer") and

ii. Nagpur Metro Rail Corporation Limited having its registered office at ______[Insert
address]_______, hereinafter called “the Employer”, acting through ______[Insert Designation
and address of the Employer’s Representative]________ (together with its successors and
assigns)

WHEREAS
(A) By a Contract for the work of ___________[Insert Name of Work]_______ (hereinafter called “the

Contract”) made between the Employer and M/s ________[Insert Name and registered address
of the Contractor]_____ of __________  [see Note 1]] ([jointly] "the Contractor"), the Contractor
has agreed to design, execute, complete, test and commission (including Integrated Testing and
Commissioning) and remedy any defect in the Works upon the terms and conditions contained in
the Contract.

(B) The Designer has had an opportunity of reading and noting the provisions of the Contract (other
than details of the Contractor's prices and rates).

(C) Pursuant to the Contract, the Contractor wishes to enter into an agreement with the Designer
and Designer agrees to the wishes of the Contractor (the Consultancy Agreement) to carry out
the Contractor's obligations under the Contract in relation to the design and functions ascribed to
the Designer in the Contract.

(D) The Contract stipulates that the Contractor shall ensure that the Designer executes a warranty
agreement in favour of the Employer.

NOW IT IS HEREBY AGREED AS FOLLOWS:
1. In consideration of the Employer not objecting to the Contractor and the Designer entering into

the Consultancy Agreement, the Designer warrants and undertakes to the Employer that he has
exercised and will continue to exercise all the skill and care to be expected of a professionally
qualified and competent designer experienced in work of similar nature and scope as the Works
in carrying out the design of the Works and in performing the other duties and functions ascribed
to him in the Contract.

2. The Designer agrees that, in the event of the termination of the Contract by the Employer, the
Designer will, if so required by notice in writing given by the Employer, accept subject to Clause 4
the instructions of the Employer or his appointee to the exclusion of the Contractor in respect of
the carrying out and completion of the Works upon the terms and conditions of the Consultancy
Agreement.

3. The Designer further agrees that he will not, without first giving the Employer not less than 21
days' prior notice in writing, exercise any rights it may have to terminate the Consultancy
Agreement or to treat the same as having been as repudiated by the Contractor or to discontinue
the performance of any duties to be performed by the Designer pursuant thereto.  The Designer's
right to terminate the Consultancy Agreement or to treat the same as having been repudiated or
to discontinue the performance thereof shall cease if, within such period of notice and subject to
Clause 4, the Employer shall give notice in writing to the Designer requiring the Designer to
accept the instructions of the Employer or his appointee to the exclusion of the Contractor in
respect of the carrying out and completion of the Contract Works upon the terms and conditions
of the Consultancy Agreement.
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4. Any notice given by the Employer under Clause 2 or 3 shall state that the Employer or his
appointee accepts liability for payment of the fees payable to the Designer under the
Consultancy Agreement and for performance of the Contractor's obligations under the
Consultancy Agreement, including payment of any fees outstanding at the date of such notice.

5. The Employer shall be entitled to assign the benefit of this Warranty at any time without the
consent of the Designer being required.

6. All documents arising out of or in connection with this Warranty shall be served:
a. upon the Employer at [                ] marked for the attention of [              ]; [see Note 4]
b. upon the Designer at [                 ]. [see Note 4]

7. The Employer and the Designer may change their respective nominated addresses for service of
documents to another address in India but only by prior written notice to each other.  All
demands and notices must be in writing.

8. This Warranty shall be governed by and construed according to the laws for the time being in
force in India.

9. Except to the extent (if any) expressly permitted by the Consultancy Agreement, the Designer
shall not sub-contract any of the Designer's obligations under the Consultancy Agreement
without the prior written consent of the Employer's Representative.

10. Without prejudice to its obligations under this Warranty, the Designer shall maintain with well
established underwriters of repute and on terms and conditions reasonably acceptable to the
Employer, Professional Indemnity Insurance (as per relevant sub-clause of the General
Conditions of Contract) in respect of the Designer and its sub-consultants for the value defined in
the `Contract Data’ attached to SCC in relation to his design of the Works for any one occurrence
or series of occurrences arising out of any one event from the date of notification of acceptance
until 5 years after the issue of Performance Certificate for the whole of works. The Designer shall
immediately inform the Employer if for any reason Professional Indemnity Insurance is not
maintained in accordance with this Warranty or becomes void or unenforceable.

11. Insofar as the patent, copyright or other intellectual property rights in any Design Data (as
defined in the Contract), plans, calculations, drawings, documents, materials, computer software,
know-how and information relating to the Works shall be vested in the Designer, the Designer
grants to the Employer his successors and assigns a royalty-free, non-exclusive and irrevocable
licence (carrying the right to grant sub-licences) to use and reproduce any of the works designs
or inventions incorporated and referred to in such documents or materials and any such know-
how and information for all purposes relating to the Works (including without limitation the design,
construction, reconstruction, completion, reinstatement, extension, repair and operation of the
Works).  To the extent beneficial ownership of any such patent, copyright or other intellectual
property right is vested in anyone other than the Designer or the Contractor, the Designer shall
use his best endeavours to procure that the beneficial owner thereof shall grant a like licence to
the Employer.  Any such licence granted shall not be determined if the Designer shall for any
reason cease to be employed in connection with the Works.

12. (1) Any dispute or difference of any kind whatsoever between the Employer and the Designer
arising under out of or in connection with this Warranty shall be referred to arbitration in
accordance with relevant sub-Clause of GCC. “Dispute” as defined in the Contract shall be
deemed to include any such dispute or difference between the Employer and the Designer.

(2) In the event that the Employer is of the opinion that the issues in such a dispute or
difference will or may touch upon or concern a dispute or difference arising under out of or in
connection with the Contract ("the Contract Dispute") then provided that an arbitrator has
not already been appointed, the Employer may by notice in writing to the Designer require
and the Designer shall be deemed to have consented to the referral of such dispute or
difference to the arbitrator to whom the Contract Dispute has been or will be referred.

(3) Save as expressly otherwise provided, the arbitrator shall have full power to open up, review
and revise any decision, opinion, instruction, notice, order, direction, withholding of approval
or consent, statement of objection, determination, certificate, assessment or valuation by the
Employer's Representative or the Contractor, relating to the dispute or difference.

A1
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IN WITNESS whereof this Warranty has been executed as a deed on the date first before written.

THE AUTHORISED SEAL of )

[Designer             ] )

was affixed hereto in )

the presence of:- )
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FORM No. COF/8
SUB-CONTRACTOR’S / VENDOR’S WARRANTY

THIS AGREEMENT is made the ________ day ____________ 2010

BETWEEN:

i. M/s ________[Insert Name and registered address of the Sub-Contractor]_____ of __________
[see Note 1]] ([jointly] "the Sub-Contractor" or “The Vendor”) and

ii. Nagpur Metro Rail Corporation Limited having its registered office at ______[Insert
address]_______, hereinafter called “the Employer”, acting through ______[Insert Designation
and address of the Employer’s Representative]________ (together with its successors and
assigns)

WHEREAS
(A) By a Contract for the work of ___________[Insert Name of Work]_______ (hereinafter called “the

Contract”) made between the Employer and M/s ________[Insert Name and registered address
of the Contractor]_____ of __________  [see Note 1]] ([jointly] "the Contractor"), the Contractor
has agreed to design, execute, complete and remedy any defect in the Works upon the terms
and conditions contained in the Contract.

(B) The Sub-contractor/Vendor has had an opportunity of reading and noting the provisions of the
Contract (other than details of the Contractor's prices and rates).

(C) Pursuant to the Contract, the Contractor wishes to enter into an agreement with the Sub-
contractor/Vendor ("the Sub-contract") for the Sub-contractor to carry out and complete a part of
the Works as more particularly described in the Sub-contract ("the Sub-contract Works").

(D) The Contract stipulates that the Contractor shall obtain the consent of the Employer/Engineer
before entering into the Sub-contract, and that the Contractor shall procure that the Sub-
contractor executes a warranty agreement in favour of the Employer.

NOW IT IS HEREBY AGREED as follows:-

1. In consideration of the Employer/Engineer consenting to the Contractor and the Sub-
contractor/Vendor entering into the Sub-contract, the Sub-contractor/Vendor warrants and
undertakes to the Employer that:

a. he will execute and complete the Sub-contract works/supply, and will carry out each and all of
the obligations, duties and undertakings of the Sub-contractor/Vendor under the Sub-contract
when and if such obligations, duties and undertakings shall become due and performable, in
accordance with the terms of the Sub-contract (as the same may from time to time be varied
or amended with the consent of the Employer); and

b. he will supply to the Contractor and in specific cases wherever required to the Employer with
all information as may be required from time to time in relation to progress of the Sub-contract
works/supply.

2. The Sub-contractor/Vendor undertakes to indemnify the Employer against each and every
liability which the Employer may have to any person whatsoever and against any claims,
demands, proceedings, loss, damages, costs and expenses sustained, incurred or payable by
the Employer provided that the Sub-contractor/Vendor shall have no greater liability to the
Employer by virtue of this Warranty than the liability of the Contractor to the Employer under the
Contract insofar as and to the extent that the same has arisen by reason of any breach by the
Sub-contractor/Vendor of his obligations under the Sub-contract.

3. No allowance of time by the Employer hereunder or by the Contractor under the Sub-contract nor
any forbearance or forgiveness in or in respect of any matter or thing concerning this Warranty or
the Sub-contract on the part of the Employer or the Contractor, nor anything that the Employer or
the Contractor may do or omit or neglect to do, shall in any way release the Sub-



NAGPUR METRO RAIL CORPORATION LTD. (NMRCL)

Section 8 – Contract Forms Page 21 of 26
NMRCL/NGP/METRO/AT GRADE ALIGNMENT CH. 14620 TO CH. 19154.5 AND DEPOT

contractor/Vendor from any liability under this Warranty.

4. The Sub-contractor/Vendor agrees that he will not without first giving the Employer not less than
21 days prior notice in writing exercise any right he may have to terminate the Sub-contract or
treat the same as having been repudiated by the Contractor or withhold performance of his
obligations under the Sub-contract.

5. (1) In the event that the Contract or the employment of the Contractor under the Contract is
terminated for any reason whatsoever and if so requested by the Employer in writing within
21 days of such termination, the Sub-contractor/Vendor shall carry out and complete his
obligations under this Warranty and shall enter into a novation agreement with the Employer
and the Contractor in which the Sub-contractor/Vendor will undertake inter alia to perform
the Sub-contract and be bound by its terms and conditions as if the Employer had originally
been named as a contracting party in place of the Contractor.  The said novation agreement
will be in such form as the Employer may reasonably require.

(2) In the event that the Employer does not require the Sub-contractor/Vendor to enter into a
novation agreement as required by Sub-clause 5(1), the Sub-contractor/Vendor shall have
no claim whatsoever against the Employer for any damage, loss or expense howsoever
arising out of or in connection with this Warranty.

6. Insofar as the copyright or other intellectual property rights, in any plans, calculations, drawings,
documents, materials, know-how and information relating to the Sub-contract works/supply shall
be vested in the Sub-contractor/Vendor, the Sub-contractor/Vendor grants to the Employer, his
successors and assignees a royalty free, non-exclusive and irrevocable licence (carrying the
right to grant sub-licences) to use and reproduce any of the works designs or inventions
incorporated and referred to in such documents or materials and any such know-how and
information for all purposes relating to the works of the Mass Rapid Transport System – Phase
Two, without limitation the design, manufacture, installation, reconstruction, completion,
reinstatement, extension, remedy of any defect of the works.  To the extent beneficial ownership
of any such copyright or other intellectual property right is vested in anyone other than the Sub-
contractor/Vendor, the Sub-contractor/Vendor shall use best endeavours to procure that the
beneficial owner thereof shall grant a like licence to the Employer.  For the avoidance of doubt,
any such licence granted shall not be determined if the Sub-contractor/Vendor shall for any
reason cease to be employed in connection with the Sub-contract Works.

7. In the event of any ambiguity or conflict between the terms of the Sub-contract and this Warranty,
the terms of this Warranty shall prevail.

8. The provisions of this Warranty shall be without prejudice to and shall not be deemed or
construed so as to limit or exclude any rights or remedies which the Employer may have against
the Sub-contractor/Vendor whether in tort or otherwise.

9. Nothing contained in this Warranty shall vary or affect the Sub-contractor's/Vendor’s rights and
obligations under the Sub-contract.

10. The Employer shall be entitled to assign the benefit of this Warranty at any time without the
consent of the Sub-contractor/Vendor being required.

11. All documents arising out of or in connection with this Warranty shall be served:

a. upon the Employer at [ ] , marked for the attention of [           ]; [Note 4]

b. upon the Sub-contractor/Vendor, at [                     ] India. [Note 4]

12. The Employer and the Sub-contractor/Vendor may change their respective nominated addresses
for service of documents to another address in India but only by prior written notice to each other.
All demands and notices must be in writing.

13. This Warranty shall be governed by and construed according to the laws for the time being in
force in India.

14. (a) Any dispute or difference of any kind whatsoever between the Employer and the Sub-
contractor/Vendor arising under out of or in connection with this Warranty shall be referred
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to arbitration in accordance with the Arbitration as described in the Contract.

(b) In the event that the Employer is of the opinion that the issues in such a dispute or
difference will or may touch upon or concern a dispute or difference arising under out of or in
connection with the Contract ("the Contract Dispute") then provided that an arbitrator has
not already been appointed pursuant to Clause 14(a), the Employer may by notice in writing
to the Sub-contractor/Vendor require and the Sub-contractor/Vendor shall be deemed to
have consented to the referral of such dispute or difference to the arbitrator to whom the
Contract Dispute has been or will be referred.

(c) Save as expressly otherwise provided, the arbitrator shall have full power to open up, review
and revise any decision, opinion, instruction, notice, order, direction, withholding of approval
or consent, determination, certificate, statement of objection, assessment or valuation by the
Employer's Representative or the Contractor relating to the dispute or difference.

IN WITNESS whereof this Warranty has been executed as a deed on the date first before written.

THE AUTHORISED SEAL of )

[                    ] )

was affixed hereto in )

the presence of:- )

Notes (for preparation of and not inclusion in the engrossment of this Warranty)
(1) If the Contractor comprises more than one company, each such company shall be a party and

liability under this warranty will be joint and several, with consequential grammatical changes.
(2) If Note 1 applies, that fact and the joint venture or other relevant agreement must be recited.
(3) Delete if Note 1 does not apply.
(4) The address for service shall be in India.
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FORM No. COF/9
PARENT COMPANY UNDERTAKING

THIS UNDERTAKING is made on the ________ day ____________ 2010

BY M/s ________[Insert Name and registered address of the Parent Company]_____ ("the Parent
Company")

TO Nagpur Metro Rail Corporation Ltd. having its registered office at ______[Insert address]_______,
hereinafter called “the Employer” together with its successors and assigns.

WHEREAS
(A) By a Contract for the work of ___________[Insert Name of Work]_______ (hereinafter called

“the Contract”) made between the Employer and M/s ________[Insert Name and registered
address of the Contractorr]_____ of __________  [see Note 1]] ([jointly] "the Contractor"), the
Contractor has agreed to design, execute, complete, test and commission (including Integrated
Testing and Commissioning) and remedy any defect in the Works upon the terms and
conditions contained in the Contract.

(B) Pursuant to the terms of the Contract, the Contractor has agreed to procure the provision of an
undertaking in the terms hereof.

(C) The Parent Company is the beneficial owner of [        ]% [see Note 1] of the issued share capital
of [the Contractor] [see Note 2].

(D) At the request of the Contractor, the Parent Company has agreed to provide this undertaking.

NOW IT IS HEREBY UNDERTAKEN AND AGREED  as follows:
1. In consideration of the Employer entering into the Contract with the Contractor, the Parent

Company hereby undertakes to the Employer that, without the written consent of the Employer,
it will not [and will ensure that none of the companies referred to in Recital (C) will] [see Note
5]:-
a. sell transfer assign or otherwise dispose of or deal with ownership of the whole or any part

of EITHER [the share holding or other interest in the [Contractor] [see Note 3] OR [the
share holdings or other interests] [see Note 4] referred to in Recital (C) in any way which
will affect the beneficial ownership and control in [the Contractor] [see Note 3] of the
Parent Company [and the other companies referred to in Recital (C)] [see Note 5]; and

b. take any action which may result in the Contractor being unable to comply with his
obligations or perform in any way his duties under the Contract [or take any action which
may result in [the subsidiary forming part of the Contractor] [see Note 3] being unable to
comply with his obligations or perform in any way his duties under the [joint venture or
other relevant] agreement] [see Note 6]]

until such time as the Works shall have been completed, all the Contractor's obligations under
the Contract shall have been performed and the Maintenance and Defects Liability Period (as
defined in the Contract) for the whole and every part of the Works shall have elapsed and
further that it will ensure [that the subsidiary forming part of the Contractor will take all steps
necessary to ensure [see Note 6]] compliance by the Contractor with the provisions of the
Contract.

2. The obligations of the Parent Company under this Undertaking shall remain in full force and
effect and shall not be affected or discharged in any way and the Parent Company hereby
waives notice of:-
a. any suspension of the Works, variation or amendment to the Contract (including without

limitation extension of time for performance) or any concession or waiver by the Employer
in respect of the Contractor's obligations [and/or the obligations of [                ] [see Note
7];

b. any provision of the Contract being or becoming illegal, invalid, void, voidable or
unenforceable;
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c. the termination of the Contract or of the employment of the Contractor [and/or [
]] [see Note 7] under the Contract for any reason;

d. any forbearance or waiver of any right of action or remedy the Employer may have against
the Contractor [and/or [       ]] [see Note 7] or negligence by the Employer in enforcing any
such right of action or remedy;

e. any bond, undertaking, security or other guarantee held or obtained by the Employer for
any of the obligations of the Contractor [and/or [       ]] [see Note 7] under the Contract or
any release or waiver thereof.

3. This Undertaking shall extend to any variation of or amendment to the Contract and to any
agreement supplemental thereto agreed between the Employer and the Contractor [and/or [
]] [see Note 7] and for the avoidance of doubt the Parent Company hereby authorises the
Employer and the Contractor [and/or [       ]] [see Note 7] to make any such amendment,
variation or supplemental agreement.

4. All documents arising out of or in connection with this Undertaking shall be served:
a. upon the Employer, at [ ] marked for the attention of [             ];
b. upon the Parent Company, at [                         ] India.  [Note 8]

5. The Employer and the Parent Company may change their respective nominated addresses for
service of documents to another address in India but only by prior written notice to each other.
All demands and notices must be in writing.

6. This Undertaking shall be governed by and construed according to the laws for the time being
in force in India and the Parent Company agrees to submit to the jurisdiction of the courts of
India.

IN WITNESS whereof this Undertaking has been executed as a deed on the date first before written.

THE AUTHORISED SEAL of )
[                                 ] )
was affixed hereto )
in the presence of:- )

Notes: (for preparation of but not for inclusion in the engrossment of this Undertaking)
1. If the Parent Company is not the immediate parent company, the chain of ownership must be

recited, identifying each company in the chain and the shareholdings or other interests in
each subsidiary.

2. If the Contractor comprises more than one company, that fact and the joint venture or other
relevant agreement must be recited.  In such case, insert the name of the subsidiary forming
part of the joint venture, partnership or consortium, and in respect of which the parent
company undertaking is being given.

3. If Note 2 applies, refer to the subsidiary of the Parent Company and not the Contractor.
4. If Note 1 applies, use this alternative.
5. If Note 1 applies, add this provision.
6. If Note 2 applies, add this provision.
7. If Note 2 applies, add this provision and insert the name of the subsidiary.
8. The address for service shall be in India.
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FORM No. COF/10
PARENT COMPANY GUARANTEE

THIS GUARANTEE is made on the ________ day ____________ 2010
BETWEEN
i. M/s ________[Insert Name and registered address of the Parent Company]_____ ("the

Guarantor") AND
ii. Nagpur Metro Rail Corporation Ltd. having its registered office at ______[Insert

address]_______, hereinafter called “the Employer” together with its successors and assigns.

WHEREAS
(A) By a Contract for the work of ___________[Insert Name of Work]_______ (hereinafter called

“the Contract”) made between the Employer and M/s ________[Insert Name and registered
address of the Contractorr]_____ of __________  [see Note 1]] ([jointly] "the Contractor"), the
Contractor has agreed to design, execute, complete, test and commission (including Integrated
Testing and Commissioning) and remedy any defect in the Works upon the terms and
conditions contained in the Contract.

(B) Pursuant to the terms of the Contract, the Contractor has agreed to procure the provision of a
guarantee in the terms hereof.  [see Note 1].

(C) At the request of the Contractor, the Guarantor has agreed to guarantee performance of the
Contract by the [Contractor] [see Note 2] as set out herein.

IT IS HEREBY AGREED AS FOLLOWS:

1. In consideration of the Employer entering into the Contract with the Contractor, the Guarantor
irrevocably and unconditionally guarantees to the Employer as a primary obligation and not as
a surety due performance by the [Contractor] [see Note 2] of all of its obligations and liabilities
under and in accordance with the Contract save that nothing herein shall be construed as
imposing greater obligations or liabilities on the Guarantor than are imposed on the [Contractor]
[see Note 2] in the Contract.

2. The obligations of the Guarantor under this Guarantee shall remain in full force and effect and
shall not be affected or discharged in any way by and the Guarantor hereby waives notice of:-
a. any suspension of the Works, variation to or amendment of the Contract (including without

limitation extension of time for performance) or any concession or waiver by the Employer
in respect of the Contractor's obligations [and/or the obligations of [ ]] [see Note 3]
under the Contract;

b. any provision of the Contract being or becoming illegal, invalid, void, voidable or
unenforceable;

c. the termination of the Contract or of the engagement of the Contractor [ and / or [….]] [see
Note 3]  under the Contract for any reason;

d. any forbearance or waiver of any right of action or remedy the Employer may have against
the Contractor [ and / or [….]]   [see Note 3] or negligence by the Employer in enforcing
any such right of action or remedy;

e. any bond, undertaking, security or other guarantee held or obtained by the Employer for
any of the obligations of the Contractor [ and / or […..]   [see Note 3]    under the Contract
or any release or waiver thereof.

3. This Guarantee shall extend to any variation of or amendment to the Contract and to any
agreement supplemental thereto agreed between the Employer and the Contractor [and/or [
]] [see Note 3] and for the avoidance of doubt the Guarantor hereby authorises the Employer
and the Contractor [and/or [          ]] [see Note 3] to make any such amendment, variation or
supplemental agreement.

4. This Guarantee is a continuing guarantee and accordingly shall cover all of the obligations and
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liabilities of the [Contractor] [see Note 2] under the Contract and remain in full force and effect
until all the said obligations and liabilities of the Contractor shall have been carried out,
completed and discharged in accordance with the Contract. This Guarantee is in addition to
any other security which the Employer may at any time hold and may be enforced without first
having recourse to any such security or taking any steps or proceedings against the Contractor.

5. Until expiry of the Maintenance and Defects Liability Period (as defined in the Contract) for the
whole and every part of the Works, the Guarantor shall not on any ground whatsoever make
any claim or threaten to make any claim whether by proceedings or otherwise against the
Contractor [and/or [         ]] [see Note 3] for the recovery of any sum paid by the Guarantor
pursuant to this Guarantee.  Any such claim shall be subordinate to any claims (contingent or
otherwise) which the Employer may have against the Contractor [and/or [ ]] [see Note 3]
arising out of or in connection with the Contract until such time as such claims shall be satisfied
by the Contractor [and/or [         ]] [see Note 3] or the Guarantor as the case may be.  To that
intent the Guarantor shall not claim or have the benefit of any security which the Employer
holds or may hold for any monies or liabilities due or incurred by the  Contractor [and/or   [
]] [see Note 3] to the Employer and, in case the Guarantor receives any sum from the
Contractor [and/or [           ]] [see Note 3] in respect of any payment by the Guarantor
hereunder, the Guarantor shall hold such sum in trust for the Employer for so long as any sum
is payable (contingently or otherwise) under this Guarantee.

6. The Employer shall be entitled to assign the benefit of this Guarantee at any time without the
consent of the Guarantor or the [Contractor] [see Note 2] being required.

7. All documents arising out of or in connection with this Guarantee shall be served:

(a) upon the Employer, at [ ], marked for the attention of [                        ];

(b) upon the Guarantor, at [ ] India  [Note 4]

8. The Employer and the Guarantor may change their respective nominated addresses for service
of documents to another address in India but only by prior written notice to each other.  All
demands and notices must be in writing.

9. This Guarantee shall be governed by and construed according to the laws for the time being in
force in India and the Contractor agrees to submit to the jurisdiction of the courts of India.

IN WITNESS whereof this Guarantee has been executed as a deed on the date first before written.

THE AUTHORISED SEAL of )

[                                    ] )

was affixed hereto in )

the presence of:- )

Notes (for preparation of but not inclusion in the engrossment of this Guarantee)
1. If the Contractor comprises more than one company, that fact, the joint venture or other relevant

agreement and the relationship of the Guarantor to its subsidiary forming part of the Contractor
must be recited.

2. If Note 1 applies, replace the word "Contractor" with name of the subsidiary being guaranteed.
3. If Note 1 applies, add additional wording and insert the name of the subsidiary being guaranteed.
4. The address for service shall be in India
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