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These Tender/Bid Documents are issued o M/s

for bidding purpose for the

CONSTRUCTION OF HOSTEL AT IBA PUBLIC SCHOOL
SUKKUR™ as per Instructions to bidders, Conditions of Contract,
Technical Specifications, Bill of Quantities, Drawings and Special

Stipulasions.

Dated:-
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FOR
BIDS
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MERIT-OUALITY-EXCELLENCEMERIT-OUALITY-EXCELLENCEMERIT-OQUALITY-FEXCELLENCE
e e e

tlkﬁ Sukkur IBA University

whwwiba-suk.edu.pk

NOTICE INVITING TENDER
Tender # PROC/=2320
Sukkur IBA University invites sealed tenders on Composite
Schedule of Rates (CSR) / Item Rate basis or on both from
interested contractors,/firms.

Estimated Bid PEC Time for

MName of Work Cost R=s. . .
in Million Security Codes |Completion
CE-D9

Construction works
af Hostel Block at CE-10
- EE-4 15

I2A Public School EE-OG Months

Suklkur EE-171

M E-OF

1. Eligibility: Valid Registration with Pakistan Engincering

Council including C5, FBR, SRB.

2. Qualification:

(1) List of similar assignments undertalken over the past 0=
WEears.

{ii) Details of eqguipment & machinery owned/ leased/hired by
firmy//contractor.

(iii) Financial Statement (summary) and income tax returmn for
the last O3 years.

{iv) List of litgation (if any) their nature and status J outcames.

(v) Evidence shows=s that the min average annual turmover of the
company is more than Rs. 61.0 millicon.

(wi) The bidders should submit Bid Security 2946 of Estimated
Amount (Refundable) in shape of Demand Draft or Pay
Order in the favor of Sukkur IBA University should be
attached with the Bid/Tender, otherwise such Tender will
not be entertained.

(vil) Company profile (including detaills of the work done, work

in hand, details of staff engaged)

(wviii) Affidavit that firm is not blacklisted.

{ix) Financial proposals of only technically gualified bidders will
be opened.

3. Method of Procuremeant: Single Stage Two Envelope

4. Bidding/Tender Documents:

(1) Issuance: Documents will be issued from date of publication
Z27-April-2024 to 14-Way -2024, on payment of tender fes
Rs. 4000/- Non-refundable.

(ii) Submission: Last date will be 1S-Wiay 2024, at 2:20 P.M.

(ifi) Technical Bids: Will be opened on 15-Wiay, 2024 at 2:20 PR

(iv) Place(s) of issuance, inguiries, and opening will be:

Address: Admin Block, Sukkur IBA University, Nisar Ahmed

Siddigui Road Sukkur. Telephone No: O71-5644025

S. Terms & Conditions.

(a) Under following conditions bid will be rejected: -

(1Y Conditional, electronic, and telegraphic bids/tenders.

(ii) Bids mnot accompanicd by bid sccurity of requircd amount
and forrmm.

{iii) Bids received aflter a speciflied date and tirmme.

(iv) Blacklisted Frms.

(b) Bid walidity Period: 20 days.

The Procuring Agency reserves the right to reject all or any bids

subject to the relevant provision=s of Sindh Public Procurerment

Rules 2010.

Please send yvour queries: pd@iba-suk.edu.plk
rafeeqgue.ahmed@iba-suk.edu.pk

PROJECT DIRECTOR

SUKKUR IBA UNIVERSITY
MNisar Ahmed Siddigui Road, Sukkur.
Ph: O71-56449025-26 Fax: O71-5201419
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TO
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I-1
INSTRUCTIONS TO BIDDERS

(Note: These Instructions to Bidders along with Hidding Data will not be part of the Contract

A
IB.a

1.1

B3

il

IB.4

4.

IB.5

3.

and will cease to have effect once the contract is sighed.)

GENERAL
Scape of Bid

The Employer as defined in the Bidding Datn hercinafter called “the Employer™
wishes to receive bids for the construction and completion of works as described in
these Bidding Documenis and summarized in the Bidding Data hereinafter referred to
as the “Works™.

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

Source of Funds
ADP Scheme No .647 2022-2023, Funded Government of Sindh.
Eligible Bidders

This Inviltion for Bids is open to all bidders meeting the following mandatory
requirements;

e Contractors / Firms registered with Income Tax (who are Active on Taxpayers
List & non-defaulter of Federal Board of Revenue & Sindh Board of
Revenue).

Contractors/Firms have No litigation history.

Conmtractor/Firms No blacklisted.

Valid/active registration certificate of Pakistan Engineering Council (PEC) in
the category C-5 or above and at least specialization in PEC codes CE-09, CE-
10, EE-04, EE-06, EE-11, ME-07 i+ mandatory.

One Bid per Bidder

Each bidder shall submit only one bid either by himself, or as a partner in a joint
venture, A bidder who submits or participates in more than one bid (other than
alternatives pursuant 1o Clause [B.16) will be disqualified.

Cost of Bidding

The bidders shall bear all costs associated with the preparation and submission of their

respective bids and the Employer will in no case be responsible or liable for those
costs, regardless of the conduct or outcome of the bidding process.

(%)



7.1

T2

8.1

1-2
Site Visit

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

The bidders and any of their personnel v agents will be granted permission by the
Employer to enter upon his premises and lands for the purpose of such inspection, but
only upon the express condition that the bidders, their personnel and agents, will
release and indemnify the Employer, his personnel and agents from and against all
linbility in respect thereol and will be responsible for death or personal injury, loss of
or damage to property and any other loss, damage, costs and expenses incurred a8 a
resull of such inspection.

BIDDING DOCUMENTS
Contents of Bidding Documents

The Bidding Documents, in addition o invitation for bids, are those smted below and
should be read in canjunction with any Addenda issued in accordance with Clause
1.9,

1. Instructions to Bidders.

Bidding Data,

Cieneral Conditions of Contract, Part-| (GCC),

Particular Conditions of Contract, Part-11 (PCC),

Form of Bid & Appendices 1o Bid

Bill of Quantities (Appendix-D 1o Bid).

Form of Bid Security.

Form of Contract Agreement.

) Forms of Performance Security and Mobilization Advanece Cuarantee/Bond.
0, Specilications

. Drawings,

—Z RN R

The bidders are expected to carefully examine the contents of all the above
documents, Failure to comply with the requirements of bid submission will be at the
Bidder's own risk. Pursuant to Clause 1B.26, bids which are not substantially
respansive to the requirements of the Bidding Documents will be rejected.

Clarification of Bidding Documents

Any prospective bidder requiring any clarification (s) in respect of the Bidding
Documents may notify the Emplover in writing at the Employer’s address indicated in
the Invitation for Bids. The Employer will respond to any request for clarification,
which he receives earlier than 07 days pricr to the deadline for submission of bids.

(4



IB.9

9.1

B2

9.3

C.
18,10

10.1

IB.11

1.1

1-3

Copies of the Employer’s response will be forwarded to all purchasers of the Bidding
Documents, including a description of the enquiry but withou! identifying its source.

Amendment of Bidding Documents

At any time priot 1o the deadline for sullmission of bids, the Employer may, for any
reason, whether at his own initiative or in response 1o a clarification requested by a
prospective bidder, modify the Bidding Documents by issuing addendum,

Any addendum thus issued shall be pant of the Bidding Documents pursuant to Sub-
Clause 7.1 hereof and shall be communicated in writing to all purchasers of the
Bidding Documents. Prospective hidders shall acknowledge receipt of each addendum
in writing to the Employer.

To afford prospective bidders reasonable time in which to ke an addendum into
nccount in preparing their bids, the Employer may extend the deadling for submission
of bids in accordance with Clause 1B.20

PREPARATION OF BIDS
Language of Bid

The bid and all correspondence and documents related to the bid exchanged by a
hidder and the Employer shall be in the bid language stipulated in the Bidding Data
and Particular Conditions of Contract. Supporting documents and prinied literature
furnished by the bidders may be in any other language provided the same are
accompanied by an sccurate translation of the relevant parts in the bid language, in
which case, for purposes of evaluation of the bid, the translation in bid language shall

prevail.
Documents Accompanying the Bid
Fach bidder shall:

(a)  Submit & written power of attorney authorizing the signatory of the bid to act
for and on behall of the bidder.

(b  Update the information indicated and listed in the Bidding Data and to meet
the minimum criteria set out in this bidding documents, which as o minimum,
would include the following:

(1 Evidence of access to fimincial resources along with aversge annual
construction Wwmover.

10y
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(i) Financial predictions for the curvent vear and the two following vears
including the effect of known commitments,

(iv)  Current liigation information; and

(v)  Availability of eritical equipment.

and

furnish a technical proposal taking into account the various Appendices to Bid
specially the following:

Appendix-E to Bid Propased Construction Schedule
Appendix-F to Bid Method of Performing the Work
Appendin-G 10 Bid List of Major Equipment

Appendix-K to Bid Orgunization Chart for Supervisory Staff

and other pertinent information such as mobilization program ete,

Bids submitted by a joint venture of two (2) or more firms shall comply with the
following requirements:

(a)

(b)

(c)

(d)

(e)

the bid and in case of a successful bid. the Form of Contract Agreement shall
be signed 0 as 10 be legally binding on all partners.

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

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

all partners of the joint venture shall ot all times and under all clrcumstances
be liable jointly and severally {or the execution of the Contract in accordance
with the Contraet terms and a statement 1o this effect shall be included in the
authorization mentioned under Sub-Para (b) above as well as in the Form of
Hid and in the Form of Contragt Agreement (in case of a successiul bid); and

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

(1




11.3  Bidders shall also submit proposals of work methods and schedule, in sufficient detail
to demonstrate the adequacy of the Bidders” proposals to meet the technical
specifications and the completion time referred to in Sub-Clause 1.2 hereof.

15

18,12 Bid Prices

12.

12.4

Unless stated otherwise in the Bidding Documents, the Contract shall be for
the whole of the Works as described in Sub-Clause 1.1 hereof, based on the
unit rates and / or prices submitted by the bidder.

The bidders shall fill in rates and prices for all items of the Works described in
the Bill of Quantities. liems against which no rste or price is entered by a
bidder will not be paid for by the Emplover when executed and shall be
deemed covered by rates and prices for other items in the Bill of Quantities.

All duties, taxes and other levies payable by the Contractor under the Contract,
or for any other cause. as on the date 07 davs prior to the deadline for
submission of bids shall be included in the rates and prices and the 1otal Bid
Price submitted by a bidder,

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

The rates and prices quoted by the bidders are subject to adjustment during the
performance of the Contract in accordance with the provisions of Clause 70 of
the Conditions of Conmtract. The bidders shall fumish the prescribed
information for the price adjustment formulae in Appendix-C 10 Bid and shall
submit with their bids such other supporting information as required under the
said Clause

IB.13 Currencies of Bid and Payment

13.1

The unit rutes and the prices shall be quoted by the bidder entirely in Pak
rupees.

132 N/A.

(12)




IB.14 Bid Validity

14.1

Bids shall remuin valid for the period stipulated in the Bidding Data after the
Date of Bid Opening specified in Clause 1B.23.

In exceptional circumstances, prior to expiry of the original bid validity period,
the Employer may request that the bidders extend the period of validity for a
specified additional period, which shall in no case be more than the original
bid validity period. The request and the responses thereto shall be made in
writing. A bidder may refuse the request without forfeiting his Bid Security. A
bidder agreeing to the request will not be required or permitted to modify his
bid but will be required to extend the validity of his Bid Security for the period
of the extension, and in compliance with Clause 18,15 in all respects,

IB.15 Bid Security

15.1

133

5.4

Fach bidder shall furnish, as part of his bid, a Bid Security in the amount
stipulated in the Bidding Data in Pak Rupees or an equivalent amount in a
freely convertible currency.

The Bid Security shall be, at the option of the bidder, in the form of Deposit at
Call or a Pay Order and Demand Draft,

Any bid not accompanied by an aceeptable Bid Security shall be rejected by
the Employer as non-responsive.

The bid securities of unsuccessful bidders will be returned ns promptly as
possible, but not liter than 28 duys after the expiration of the period of Bid
Validity.

The Bid Security of the successiul bidder will be returned when the bidder has
furnished the required Performunce Security and signed the Contract
Agreement.

The Bid Security may be forfeied:

(@) if the bidder withdraws his bid except as provided in Sub-Clause 22,1,

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

(13)
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{c) In the case of successful bidder, if he fails within the specified time
limit to:

(i) Furnish the required Performance Security; or
(i)  Sign the Contract Agreement,

1B.16  Alternate Proposals by Bidder

16.1

Should any bidder consider that he can offer any advantages (o the Employer
by a modification to the designs, specifications or other conditions, he may, in
addition to his bid to be submitied in strict compliance with the Bidding
Documents, submit any Alternate Proposal(s) containing (u) relevant design
calculations; (b) technical spedifications: '(¢) proposed construction
methodology; and (d) any other relevant details / conditions, provided always
that the total sum entered on the Form of Bid shall be that which represents
complete complinnee with the Bidding Documents. The technical details and
financial implication involved are 1o be submitted in a sealed envelope as w be
followed in main bid proposals.

Alternute Proposal(s), if any, of the lowest evaluated responsive bidder only
may be considered by the Employvar as the basis for the award of Contraet to
such bidder,

IB.AT Pre-Bid Meeting

17.1

172

173

174

The Employer may, on his own motion or at the request of any prospeclive
bidder(s), hold a pre-bid meeting to clarify issues and to answer any questions
an matters related to the Bidding Documents. The date, time and venue of pre-
bid meeting, if convened, is as stipulated in the Bidding Data, All prospective
hidders or their authorized representatives shall be invited 1o attend such a pre-
bid meeting.

The bidders are requested to submit questions, if any, in writing so s to reach
the Employer not later than seven (7) days before the proposed pre-bid
meeting.

Minutes of the pre-bid meeting. including the text of the questions raised and
the replies given, will be transmited without delay 1w all purchasers of the
Bidding Documents. Any modification of the Bidding Documents listed in
Sub-Clause 7.1 hereof which may become necessary as o result of the pre-bid
meeting shall be made by the Employer exclusively through the issue of an
Addendum pursuant 1o Clause 1B.Y and not through the minutes of the pre-bid
meeting.

Absence at the pre-bid meeting will not be u cause for disqualification of a
hidder.

(14)




I-8

1B.18 Format and Signing of Bid

IB.1%

18.1

18.2

8.3

184

18.5

18,6

18.7

Bidders are particularly directed that the amount entered on the Form of Bid
shall be for performing the Contrisct strictly in accordance with the Bidding
Documents.

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

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

Each bidder shall prepare by filling out the forms completely and without
alterations one (1) origingl and number of copies, specified in the Bidding
Data, of the documents comprising the bid as described in Clause 1B.7 and
clearly mark them “ORIGINAL"™ and ‘COPY™ as appropriate. In the event of
discrepancy between them, the original shall prevail,

The original and all copies of the hid shall be typed or written in indelible ink
(in the case of copies, Photostuts are also acceptable) and shall be signed by a
person or persons duly authorized to sign on behall of the bidder pursuant to
Sub- Clausge 11.1(a) hereof. All pages of the bid shall be mitialed and stamped
by the person or persons signing the bid.

The bid shall contin no alterations, omissions, or additions, except to comply
with instructions issued by the Emplover, or as are necessary (o comect ¢rrors
made by the bidder, in which case such corrections shall be initialed by the
person or persons signing the bid.

Bidders shall indicate in the space provided in the Form of Bid their full and
proper addresses at which notices may be legally served on them and to which
all correspondence in connection with their bids and the Contruet is to be sent.

Bidders should retain a copy of the Bidding Documents as their file copy.

SUBMISSION OF BIDS

Sealing and Maorking of Bids

19.1

Each bidder shall submit his bid as under;

(0)  ORIGINAL and each copy of the Bid shall be separately sealed and put
in separate envelopes and murked as such.

(b  The envelopes contiining the ORIGINAL and copies will be put in one

sealed envelope and nddressed | identified as given in Sub- Clause 19.2
hereol.

(15)




19.2

19.3

194

Mote:

1-9
The inner and outer envelopes shall:

(@)  Be nddressed to the Employer at the address provided in the Bidding
Data.

(b)  Bear the name and identification number of the contract as defined in
the Bidding Duta: and

(¢)  Provide a wamning not to upen before the time and date for bid opening.
as specified in the Bidding Data.

In addition to the identification required in Sub- Clause 19.2 hereof, the inner
envelope shall indicate the name and address of the bidder to enable the bid to
be retumed unopened in case it is declared “late™ pursuant 1o Clause 1B.21

I the outer énvilope is not sealed and marked as above, the Employer will

assume no responsibility for the misplacement or premature opening of the
Bid.

Bidders are advised to read, understand and fill the unit rate, amount & unit of
BOGQ items carcfully, Procuring Agency/Executing Agency no case shall be
responsible for any claim after the award of contract.

[8.20 Deadline for Submission of Bids

20.1

202

(@)  Bids must be received by the Employer at the address specified no later
than the time and date stipulated in the Bidding Data.

(hy  Bids with charges payable will not be accepted, nor will arrangements
be undertaken to collect the bids from any delivery point othet than that
specified above. Bidders shall bear all expenses incurred in the
preparation and delivery of bids. No claims will be entertained for
refund of such expenses,

19 Where delivery of a bid is by mail and the bidder wishes to receive an
acknowledgment of receipt of such bid. he shall make a request for
such acknowledgment in 1 separate letter attachied to but not included
in the sealed bid package.

(d)  Upon request, acknowled sment of receipt of bids will be provided to
those making delivery in person or by messenger.

The Employer may, at his discretion, extend the deadline for submission of
bids by issuing an amendment in accordance with Clause 1B.9, in which case
all rights and obligations of the Employer and the bidders previously subject to
the original deadline will thercafter be subject to the deadline as extended,

(161




I-10

IB.21 Late Bids

2101

(a)  Any bid received by the Emplover after the deadline for submission of
bids prescribed in Clause 1B.20 will be returned unopened to such
hidder.

(b)  Delays in the mail, delays of person in transit, or delivery of a bid to
the wrong office shall not be necepted as an excuse for failure to
deliver a bid at the proper place and time. It shall be the bidder's
responsibility to determine the manner in which timely delivery of his
bid will be accomplished either in person. by messenger or by nmail.

1B.22 Muodification, Substitution and Withdrawal of Bids

Any bidder may modify, substitute or withdraw his bid after bid submission
provided that the modification, substitution or written notice of withdrawal is
received by the Employer prior to the deadline for submission of bids.

The modification, substitution. or notice for withdrawal of any bid shall be
prepared, sealed. marked and delivered in accordance with the provisions of
Clause I1B.19 with the outer and inmer envelopes additionally marked
"MODIFICATION™,  “SUBSTITUTION™  or “WITHDRAWAL™ as
appropriate.

No bid may be modified by a bidder after the deadline for submission of bids
except in sccordance with Sub-Clauses 22.1 and 27.2.

Withdrawal of a bid during the interval between the deadline for submission of
bids and the expiration of the period of bid validity specified in the Form of
Bid may result in forfeiture of the Bid Security in pursuance to Clause 1B.15.

F. BID OPENING AND EVALUATION

1B.23 Bid Opening

23.1

232

233

The Employer will open the bids, including withdrawals, substitution and
muodifications made pursuant to Clause 1B.22, in the presence of bidders’
representatives who choose 1o attend, ut the time, date and location stipulated
in the Bidding Data. The bidders’ representatives who are present shall sign a
register evidencing their attendance

Envelopes murked  “MODIFICATIONT, “*SUBSTITUTION™  or
"WITHDRAWAL" shall be opencd and read out first. Bids for which an
acceptable notice of withdrawal has been submitted pursuant to Clause 18.22
shall not be opened.

The bidder’s name, total Bid Price and price of any Alternate Proposal(s), uny
discounts, bid modifications, substitution and withdrawals, the presence or
absence of Bid Security, and such other details as the Employver may consider

appropriate, will be announced by the Employer st the opening of bids. QA U

(M \




234  Employver shall prepare minutes o1 the bid opening, including the information

disclosed to those present in acconlance with the Sub-Clause 23.3.

IB.24 Process to be Confidentinl

241

Information relating to the examination, clarification, evaluation and
comparison of bid and recommencdations: for the award of a contract shall not
be disclosed 1o bidders or any other person not officially concerned with such
process before the announcement of bid evaluation report, which shall be done
dt least ten (10) days prior to issue of Letter of Acceptance. The announcement
to all Bidders will include tablers) comprising read out prices, discounted
prices, price adjustments made. final evaluated prices and recommendations
against all the bids evalusted. A\ny effort by a bidder to influence the
Employer’s processing of bids or award decisions may result in the rejection of
such bidder's bid. Whereas any bidder feeling aggrieved may lodge a written
complaint not later than fifieen (15) davs after the announcement of the bid
evaluation report; however mere fiict of lodging a complaint shall not warrant
suspension of the procurement prosess,

IB.25 Clarification of Bids

5.1

To assist in the examination, evaluation and comparison of bids, the Employer
may. at his discretion, ask any bidder for clarification of his bid. including
breakdowns of unit rates. The request for clarification and the response shall
be in writing but no change in the price or substance of the bid shall be sought,
offered or permitted except as required to confirm the correction of arithmetic
ermors discovered by the Employer in the evaluation of the bids in accordance
with Clause 13.28.

I1B.26 Examination of Bids and Determination of Responsiveness

26.1

26.2

Prior to the detniled evaluation of bids, the Employer will determine whether
each bid is substantially responsive to the requirements of the Bidding
Documents.

A substantially responsive bid is one, which (i) meets the elipibility criteria:
{ii) has been properly signed; (iii) is accompanied by the required Bid Security;
and (iv) conforms to all the terms, conditions and specifications of the Bidding
Documents, without material deviation or reservation. A material deviation or
reservation is one (i) which affect in any substantial way the scope, guality or
performance of the Works; (i) which limits in any substantial way,
inconsistent with the Bidding Documents, the Employer’s rights or the
bidder"s obligations under the Coniract; or (1it) adoption/rectification whereof
would affect unfairly the competitive position of other bidders presenting
substantially responsive bids.

(18)




1B.27

263

I-12

If a bid is not substantially responsive. it will be rejected by the Employer, and
may not subsequently be made responsive by comrection or withdrawal of the
non-conforming deviation or reservation.

Correction of Errors

27.1

Bids determined to be substmtially responsive will be checked by the
Employer for any arithmetic errors. Errors will be corrécted by the Emplover
as follows:

(@)  Where there is a discrepancy between the amounts in figures and in
words, the amount in words will govern: and

(h)  where there is a discrepancy between the unit rate and the line-item
total resulting from multiplying the unit rate by the quantity, the unit
rate as quoted will govern, unless in the opinion of the Emplover there
is -an obviously gross misplacement of the decimal point in the unit
rate, in which case the line-item total as quoted will govern and the unit
rate will be corrected.

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

Evaluation and Comparison of Bids

28.1

282

283

The Employer will evaluate and compare only the Bids determined 1o be
substantially responsive in accordance with Clause 18.26.

In evaluating the Bids, the Employ er will determine for ¢ach Bid the evaluated
Bid Price by adjusting the Bid Price as follows:

(s} Making any correction for crrors pursuant to Clause 1B.27.

(b)  excluding Provisional Sum- and the provision, if any, for contingencies
in the Summary Bill of Quantities, but including competitively priced
Day work: and

(¢)  Making an appropriste adjustment [or any other acceptable varintion or
deviation.

The estimated effect of the price adjustment pravisions of the Conditions of

Contract, applied over the period of execution of the Comtraét, shall not be
taken into account in Bid evaluation. =,
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284  If the Bid of the successful biilder is seriously unbalanced in relation to the
Employver’s estimate of the cost of work to be performed under the Contract,
the Employer may require the bidder to produce detailed price analyses for any
or all items of the Bill of Quantities to demonstrate the internal consistency of
those prices with the construction methods and schedule proposed. Afier
evaluation of the price analyses. the Employver may require that the amount of
the Performance Security set forth in Clause 1B.32 be increased at the expense
of the successful bidder to a level sufficient to protect the Emplover against
financial loss in the event of defoult of the successful bidder under the
Contract.

F. AWARD OF CONTRACT
1B.29 Award

19,1 Subject to Clauses 1B.30 and B 34, the Emplover will award the Contract to
the bidder whose bid has been determined to be substantially responsive to the
Bidding Documems and who has offered the lowest evaluated Bid Price,
provided that such bidder has been determined 1o be eligible in accordance
with the provisions of Clause [B. 3 and qualify pursuant to Sub-Clause [B 29.2.

29.2  The Employer, at any stage of the bid evaluation, having credible reasons for
or prima focie evidence of any defect in supplier’s or contractor’s capacities.
may require the suppliers or contractors W provide mformation concerning
their professional, technical, financial, legal or managerial competence
whether already pre-qualified or not:

Provided that such qualification shall only be laid down after recording
reasons therefor in writing. They shall form part of the records of that bid
evaluation report.

1B.30 Emplover’s Right to accept any Bid and to reject any or all Bids

30.1  Notwithstanding Clause 1B.29, the Emplover reserves the right 1o accept or
reject any Bid, and to annul the bidding process and reject all bids, at any time
prior to award of Contract, without thereby incurring any liability to the
affected bidders or any obligation except that the grounds for rejection of all
bids shall upon request be communicated to any bidder who submitted a bid,
without justification of grounds, Rejection of all hids shall be notified to all
bidders promptly.

120}



IB.31

1832

1B.33

I-14

Nofification of Awarid

3

312

313

L3

Prior to expiration of the period of bid validity prescribed by the Emplover, the
Employer will notify the successful bidder in  writing (“Letter of
Acceptance™) that his Bid has been accepted. This letter shall name the sum
which the Employer will pay the Contractor in consideration of the execution
and completion of the Warks by the Contractor as preseribed by the Contract
(hereinafter and in the Conditions of Contract ¢alled the “Contract Price™).

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

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

Upon fumishing by the successful bidder of a Performance Security, the
Employer will promptly notitv the other bidders that their Bids have been
unsuccessful and return their bid securities.

Performance Security

321

The successful bidder shall furnish to the Employer a Performance Security in
the form and the amount stipulited in the Bidding Dats and the Conditions of
Contract within a period of 28 days after the receipt of Letter of Acceptance.

Failure of the successful biddur to comply with the requirements of Sub-
Clause 1B.32.1 or Clauses IB.33 or 1B.33 shall constitute sufficient grounds for
the annulment of the award and (orfeiture of the Bid Security.

Signing of Contract Agreement

33l

332

Within 14 days from the date of {urnishing of acceptable Performance Security
under the Conditions of Contract. the Employer will send the successful bidder
the Contract Agreement in the form provided in the Bidding Documents,
incorporating all agreements betw een the parties.

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




IB.34

IB35

1B.36

I-15
General Performance of the Bidders

The Emplover reserves the right 10 obtain information regarding performance of the
bidders on their previously awarded contracts/works. The Employer may in case of
consistent poor performance of any Bidder as reported by the employers of the
previously awarded contracts, interalia, reject his bid and/or refer the case 1o the
Pakistan Engineering Council (PEC). Upon such reference, PEC in accordance with
its rules, procedures and relevant laws of tlie land ke such action as may be deemed
appropriate under the circumstances of the case including blacklisting of such Bidder
and debarring him from participation in future bidding for similar works.

Integrity Pact

The Bidder shall sign and stamp the Integrity Pact provided at Appendix-L ta Bid in
the Bidding Documents for all Federal Government procurement contracts exceeding
Rupees ten million. Failure to provide such Integrity Pact shall make the bidder non-
reSponsive.

Instructions not Part of Contract
Bids shall be prepared and submitted in acuordance with these Instructions which are

provided to assist bidders in preparing their bids. and do not constitute part of the
Bid or the Contract Documents.
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RIDODING DATA

BIDDING DATA
The following specific data for the Works to be hided shall complement, amend, or supplement
the provisions in the Instructions to Bidders. Wherever there is a conflict, the provisions hercin
shall prevail over those in the Instructions 1o Bidders.

1.1 Name and address of the Emplover:

The Sukkur IBA University, Sukkur

Address: Nisar Ahmed Siddiqui Road, Sukkur

1.3 Name of the Project:
Construction of Hostel Block at IBA Public School Sukkur™,
2.1 Name of the Borrower/Source of Financing/Funding Agency:
School Education and literncy Department Funded Government of Sindh.

22 Amount and rype of financing:
Rs. 60,452 (M) ADP.NO 647, 2022-2023

3.1 Eligible Bidders
Dielete the rexi of elause 3.11h) and replace with the following

This Invitation for Bids is open to all bidders meeting the following requirements:
o Contractors / Firms registered with Income Tax (who are Active on Taxpayers
List & non-defsulter of Federnl Board of Revenue & Sindh Board of Revenue).
e Contractors/Firms have No litigation history.
Contructor/Firms No blacklisted.
Validiactive registration certificate of Pakistan Engineering Council (PEC) in the
category €3 or above and at lewst specialization in PEC codes CE-09, CE-10,
EE-04, EE-06, EE<11, MEAOT is mandatory.
* Having Valid/active Electric License.
81 Time limits for clarification:

7 days before deadline of submission of bids
1.1 Bid language:

English.
1.1 Documents accompanying the Bid

(24)




BIPEDMNG DATA

Delete the text of clause 111 (b & (¢) and réplace with the following:

The bid is being invited as per *Single Stage - Two Envelope® procedure. If the bidder
fails to fulfill any of following mandatory requirements, his bid will be considered us
nonresponsive and will be rejected.

I. The bid shall comprise a single package containing one envelope. Each envelope shall
comprise of two parts, the financial proposal, and the company profile (Technical
Proposal).

2. The envelope parts shall be marked as “FINANCIAL PROPOSAL™ and
“TECHNICAL PROPOSAL™ in bold and legible letters to avoid confusion.

3. The "Technical Proposal” must contain the following as per the requirements of this
document and eriteria mentioned in clause 28, 1(iv) of bidding data:

a. Name of firm/contractor with year of establishment along with Postal Address and

telephone number.

b. No. of project of similar nature and general works in hand and completed.
(Details should be given us mentioned in clause 28, 1(iv) of bidding data)
Registration/Clearance from FBR and SRB
Detail of Court cases if any/arbitration cases etc.

Enlistment with concerned Government Departments.

Detail of financial soundness,

Undertaking on judicial paper that the firm was never blacklisted by any

Government, Semi Govi. Organization.

Copy of Valid Registration with Pakistan Engineering Council. Any additional

information with documents in addition to the above that the firm might like to

furnish in support of their application.

s A s
4 ol

=3

1. Appendix-E 1o Bid Proposed Construction Schedule

J-  Appendix-F w Bid Method of Performing the Work

k. Appendix-H to Bid Construction camp and housing focilities

I Appendix-I to Bid List of Subcontructors

m. Appendix-K 10 Bid Organization Chart of the Supervisory
Staff and Labour

n, Appendix-1. 1o Bid Integrity Pact

4. The “Financial proposal™ must ¢ontain following documents:
i Priced BOQ
Bid Security @ 2% of estimated amount in the form of Bank Draft/Call
Deposit/Pay Order from any scheduled bank of Pakistan in favour of Sukkur IBA
University, Sukkur
1.2 Jaint Venture (JV)

Following text is added:
1121 Joint Venture must comply with the following requirements: -
i) Following are minimum technical requirements: «

i) The lend partner shall meet not less than 50 percent of all technical evaluation
criteria given in clause 28.1(iv)

i) Each of the partners shall meet not less than 25 percent of all the technical
evaluation criteria given in clause 25, 1(iv)

(2%)




BIDOMNG DATA

i) The joint venture must collective!y satisfy the criteria of clause 28, 1{iv) for which
purpose the relevant figures for cach of the partners shall be added together 10
arrive at the Vs total capacity.

b) Any change in technical bid of a JV afler evaluation, shall be subject 10 the
written approval of the Employer prior to the deadline lor submission of bids.
“Such approval may be denied if: -

i) Partner(s) withdraw from a JV and remaining partners do not meet the technical
requirements,

i) The technical propesal of new partners to a JY are not accepted individually or as
another JV; or

iii)  In the opinion of the Employer. a substantial reduction in competition would
result.

¢) Bid shall be signed by all members in the IV so as to legally bind all partners,
jointly and severally, and any bid shall be submitted with a copy of the JV
agreement providing the joint and several liabilities with respect to the contract.

11.2.2 The acceptance of technical proposal of a JV does not necessarily make eligible
any of its partners individually or as a partner in any other IV or association. In
case of dissolution of a JV, technical proposal of each one of the constituent firms
muy be accepted if they meet all the technical requirements and any partner of 1.V
has requested/shall request for the same and then the acceptance of his technical
hid shall subject 1o the written approval of the Emplover.

131  Currencies of Bid and Payment
Bidders to quote entirely in Pak. Rupees
14.1  Period of Bid Validity:
90 daws.
15.1  Bid Security:
&152
Bid Security @ 2% of estimated amount in the form of Bank Draft/Call Deposit/Pay
Order from any scheduled bank of Pakistan in favour of The Sukkur IBA University.
Sukkur
16,0 Alternate Proposals by Bidder
Dielete the rext of clause 16.] & 16.2 ancd replace with the following
No Alternate bid is allowed
17.1  Venue, time, and date of the pre-Bid meeting:
Delete the text of clause 7.1 and replace with the following

No Pre-Bid Meeting will be held.

(26}




BIDDING DATA

184 Number of copies of the Bid to be completed and returned:

One original and one copy.

19.2(a) Employer's address for the purpose of Ibid submission:

The Sukkur IBA University, Sukkur
Address: Nisar Ahmed Siddigue Road, Sukkur

19.2(b) Name and Number of the Contract:

Construction of Hostel at IBA Public School Sukkur™

20.1(n) Deadline for submission of bids:

=
Il

s

1.

iv.

vi.

vii.

Bids will be réceived 1ill 10:00 am of 16-1/5-2024 in sealed envelope.

Venue, time. and date of Bid opening:

Bids will be open at 2:30 am of 26-05-2074 at the address mentioned in advertisement,
Evaluation and Comparison of Bids:

Add following lext to ¢lause 28,1

The envelope part shall be marked “TECHNICAL PROPOSAL®™ shall be opened at a
time, date & venue on Bid opening date 16-05-2024 and the envelop “FINANCIAL
PROPOSAL"™ Opening date will be announced and communicated to the bidders in
advance, within the bid validity period.

The procuring agency shall evaluate the company profile in a manner prescribed in tender
document.

The procuring agency shall open in the presence of intending tenderers the financial
proposal, at the announced time, dute & venue after the technical Evaluation,

The financial proposal of bids found technically non-responsive (not gualified) shall be
returmed un-opened to the respective bidders; and the lowest evalusted bidder shall be
awarded the work.

Verification and up-to-date information: Procuring agency can verify the previous
experience and financial statements made by the bidders in their bids.

Technical Evaluation Criteria
Technical proposal of contractors will be evaluated as per following criterin:
Sr. No. | Category Weightage/ Marks
1. Experience Record 33
Z Personnel Capabilities 15
3. Equipment Capabilities 20 |
4. Financial Soundness 20
3 Technical Capabilities

")
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BIDDING DATA

| 8r. No. | Category Weightage/Marks
b. HSE Siatement 03 1,
Total: 100 |

Note: Techmical soundness shall be decided on the basis of Pass/Fail basis. The

applicant must secare ab least 30% score In each category and overall, 73%
sCore.

Relevant Experience and PEC Iiequiument

Sr. Type of Work PEC Requirement

No. g4 |

I. | Building Works (PEC) in the category C-5 or above and at
least specialization in PEC codes CE-09,
CE-10, EE-04, EE-06, EE-11, ME-07,

General Experience

Credit Marks for experience shall be awarded on the basis of [ollowing criteria:

f Sr.

N,

[lwn!mr-lptiun

Maximum
Points

i)

3 projects of similar nature and complexity completed aver
last. 10 years (5 poinis for each project of 25 million or
nbove of building works, Projects below 23 million will be
awarded zero marks), (Supporting documents including
work order and completion certificate duly signed by
respective clients are mandatory)

2 project of similar nature and complexity in hand (5 points
for 1 project of 25 million or above of building works,
Project below 25 million will be awarded zero marks).
(Supporting documents including work arder duly signed by
respective clients are mandatory)

15

iii)

General experience of 3 projects completed over last 10-
years (1 point for each prisject of 25 million or above of any
type of civil work, Projects below 25 million will be
awarded zero marks). (Supporting documents including
work order nnd completion certificate duly signed by
respective elients are mandatory)

iv)

Status of enlistment with Ciovt. Organization & other
agencies (2.5 marks for each).

Sub-total:

35

Personnel Capabilities
Credit Marks shall be awarded under this category using the following
Criterin:

Sr.
No.

Deseription

Puoints

Muoximum

(28
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BIDDING DATA

Sr.
No.

Deseription

| Maximum

Points

i)

Graduate Engineer (CV, PEC Reg. & Signed Affidavit is
mundatory)
a) Number of Engineers (3-Marks for each Civil
Engineer with building work experience)
b) Experience of Civil Engineer: - experience in
number of vears (1.5 marks for S-vear experience in
building work. Marks for less experience will be

given proportionately 1.

DPAE Associate Engineer (Civil) (CV, Educational Docs. &
Signed Affidavit is mandatory).

a) Number of Engineers (2-Marks for each with
building work experience.

b) Experience of DAE Engineer: - experience in
number of years (1 murks for 10-year experience in
building work. Mark- for less experience will be
given proportionately ).

Sub-totnl:

15

Equipment Capabilities

Credit Marks shall be granted on the basis of the following eriteria for various Kinds
of equipment, Proof of possession / lease affidavit is mandatory:

~Sr. Equipment Type and Maximum |
No, Characteristies Marks
1. | Shuttering + Scaffolding (1000 SH) 5
2. | Mixer Machine (2 bag) (5 nos,) Whee! Barrows (10 nos.) | 5
3. | Conerete Vibrator + Plate Compactor (343 nos.) 4
4, | Tractor with blade + Water Tunkers (242 nos) 6
Sub-total: 20
Financial Soundness /Status;

Credit Marks shall be awarded on thie basis of the following criterin:
For Financial Status assessment, the Applicants may be required to submit Audited

Financial

Statements for the last five years or any other document which verifies

their Financial Status. Where necessary. the Procuring Agency will make enquiries
with the firm’s/cantractor’s bunkers.

Working Capital in hand for this proect/work (Atiach proof of Bank

Stutement/Credit Facilities)
Sr, Deseription Maximum
N Murks
1) | Audited Report of last S-years showing Average Annual 10
Turnover of 25 million will be awarded full marks but for |

(259
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32.1

37.0

BHDNG DATA

Sr. Description Maximum

No. . Marks
less than 25 million no marks will be awarded.

ii) | Avnilable Bank Credit line. 5

Full marks for 5 million limit but for less than 5 million no
marks will be awarded. (Mandatory)

iii) | Registration with FBR & SRB (Mandatory)

iv) | Litigation History in which Decision has been given
apainst the firm. (In case the firm is imvolved in any
litigation, no marks will be given and 2 points will be
given in ease affidavit of no litigation is attached).

v) | Blacklisting from any agency. (In case the firm s
blacklisted, no Marks will be given and 2 points will be
given in case affidavit by the company that it has not been
black listed is attached),

bd | =—

R

Sub-total: 20

¢.  Technical Capabilities
Credit Marks shall be awarded on the basis of the following criteria:

Sr. Deseription Maximum
No. Marks
i} | Appendix-E to Bid: Proposed Construction Schedule 1.5
ii) | Appendix-F 1o Bid: Method of Performing the Work 15
i) | Appendix-H to Bid: Construction camp and housing I
facilities _ '
iv) | Appendix-1 1o Bid: List of Subcontractors L1
Total Marks: | 0s
f.  HSE Policy & Certification 05
Award of the Contract:

Delete the text of clawse 291 & 292 and replace with the following

Subject 1o Clause TB.30 and 1B.34, the Employer will award the Contract to the bidder
whose bid has been determined 1o be sulsstantially responsive to the Bidding Document,
has met the technical requirement criteriz as mentioned in clause 28.1(iv) and has offered
the lowest evaluated Bid Price, provided thot such bidder has been determined 1o be
eligible in accordance with the provisions of Clause IB.3,

Standard form and amount of Performuance Security aceeptable to the Employer:

Up to 10% of the contract amount against bank guarantee from any scheduled bank of
Pakistan.

Price Adjustment:
No price adjustment will be applicable on said project.
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FB-1

FORM OF BID
Bid Reference No,
{Name of Contract/Works)
Tos
Cientleman,

1

T

Having examined the Bidding Docurents including Tnstructions to Bidders, Bidding
Data, Conditions of Contract. Specifications, Drawings and Bill of Quantities and
Addenda Nos. for the execution of the above-
named Works, we, the undersigned, offer to execute and complete such Works and
remedy any defects therein in conformity with the Conditions of Contract. Specifications,
Drawings, Bill of Quantities and Addenda for the sum of Rs

(Rupees
) or such other

sum as may be ascertained in accordance with the said conditions,
We understand that all the Appendices attached hereto form purt of this Bid.

As security for due performance of the undertakings and obligations of this Bid, we
submit herewith a Bid Security in the amount of Rupees
(Rs. ) drawn in your favor or made payvable to you and valid
for n period of days beginning from the date Bids are opened.

We undertake, if our Bid Is acvepted. to commence the Works and 10 complete the whole
of the Works comprised in the Contract within the time stated in Appendix-A 0 Bid.

We ugree to abide by this Bid for the period of days from the date fixed for
receiving the same and it shall remain hinding upon us und may be accepted at any time
before the expiration of that period.

Unless and until & formal Agreement is prepared and executed, this Bid, together with
your written acceptance thercof, shall constitute a binding contract between us.

We do hereby declare that the Bid is made without any collusion, comparison of figures

‘or arrangement with any other bidder for the Works.
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FB-2

We understand that you are not bound 1o secept the lowest or any Bid you may receive,

Dated this day of 20
Signature: .
in the capacity of duly authorized 10 sign Bids for and on behalf of

(Name of Bidder in Block Capitals)
(Seal)

Address:

Witness:

Signuture:
Mame;

Address,

Oceupation

(33)



Appendix-A to Bid

SPECIAL STIPULATIONS

Clause

Conditions of Contract

Engincer’s Authorty fo issue Variation in
COCTRETICY.

2

15% of the Contract Price stuted in the
Lettzr of Acceptance,

I‘ul‘

Aot of Performanee Securits

11

Lip s 10% of Cimtract Price stated in the
Letter of Acceptance In shipe of bank
guirantes from =ny scheduled bank of
Pakistan as per approved formal.

Time for Fuirnishing Progrum

141

Within 14 days from the date of receipt of
Lester of Acceplance.

Time for Commencement

411

Within 7 days from the date of receipt of
Engineer’s Notice to Commence which
shall be fssned within fourteen {14} days

after sipning of Contract Agresment.

Thme far Completion

3.1,
8.1

15 months

Amotnt of Liguidated Dartrages

47.1

Rs 10,000 for each duy of delay in
completion of the Works subject 0 2
mexirmin of 108 of Contrct Price stisted
in the Letter of Acceplanmie.

Diefects Liability Period

49.1

365 doys from the effective date of Taking
Over Certificate.

Percentzge of Retention Mones

e of the amount of Interim Payment
Centificate will be deducted upto the
i Lt specilliad

Limit of Retention Money

0% of Comtract Price stivted i the Letter
of Acceplance.

10,

Mintmumt  amount  of  Inlerim  Paviment
Certificates (Running Hills)

0.2

R, 05 millicn.

1

Time of Pavment from delivery of Engineer’s
Interim Pavment Certificate to the Employer,

60.10

30 days. (Subjected o mvailability of
funids),

12

Mohilizition Advitice

60, 12

Up w 1{F% of Contract Price stated in the
Letter of Acceptance against  bank
guaraniee from any scheduled hank of
Pakistan as per approved foemat

13

Mohilization Advanse Recovery

This ddvance shall be revovered in five
equal instullments starting from the second
IPC.

14,

Secured Advance

a0 11

Contractior cien obtain the secired advance
al mnon-perishable materinl  subject o
verification & with the approval of
Employer.

ke,

Secured Advance Ricovery

60.11

This: advance shall e recoversd within
{90y dayscyven il umutilioed.
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Appendin-B 1o Bid
FOREIGN CURRENCY REQUIREMENTS

The Bidder may indicate here in below his reguirements of foreign currency (il any), with
reference 1o various inputs to the W orks.

Fareign Currency Requirement a: percemtage of the Bid Price excluding Provisional
Sums 9%,

Table of Exchange Rutes

| Unit of Currency Equivalent in Pak. Rupees

Australian Dollar
Eurp

Japanese Yen
LK. Pound

LIS, Dollars

{35}



Notes:

1)

2)

3

Appendix-C To Bid

PRICE ADJUSTMENT UNDER CLAUSE 70

OF CONDITIONS OF CONTRACT

The source of indices and the weightages or coefficients for use in the adjustment

furmula under Clause 70 shall be as follows:

(Ta be filled by the Employer)

Cast Deseription Weightages Applizble Index
Elemient i
I 2 3 4
i Fixed Portion (1330
[l Local Labgiur Covernmient  of Pakiszan (G
Federul Buresu of Statistics [FR%)
Muonthly Statistical Bulletin
{ii) | Cement - in hags - - -
{iv) Relinforcing Seel - w -
v} High Speed Diesel (HSD) o ¥ =
{¥] Hricks = “ “
{vil) Bitumen = o -
vy Steel
Total 100

Indices for “(ii)™ to “(vii)" are taken from the Government of Pakistan Federal Bureau of
Statistics, Monthly Statistical Bulletin. The base cost indices or prices shall be those
applying 28 days prior 10 the latest day for submission of bids. Current indices or prices
shall be those applying 28 days prior to the last day of the billing period.

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

Fixed portion shown here is for typical road project. Employer to determine the
weightage of Fixed Portion considering only those cost elements having cost impuct of
seven (7) percent or more on his specilic project,
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Appendix-D to Bid
BILL OF QUANTITIES

Preamble

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

The quantities given in the Bill of Quuntities are estimated and provisional and are given
to provide a common basis for bidding. The basis of payment will be the actual quantities
of work executed and measured by the Contractor and verified by the Engineer and
vitlued at the rates and prices entered in the priced Bill of Quantities, where applicable,
and otherwise at such rates and prices as the Engineer may fix 4s per the Contract.

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

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

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

General directions and description of work and materials are not necessarily repeated por
summarised in the Bill of Quantities. References to the relevant sections of the Bidding
Documents shall be made before entering prices against each item in the priced Bill of
Quantities,

Provisional sums included and so designated in the Bill of Quantities shall be expended

‘in whele or in part at the direction and discretion of the Engineer in sccordance with Sub-

Clouse 58.2 of Part 1, General Conditions of Contract.

Work ltems

The Bill of Quantities are attached at the end of this document.
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Appendix-E to Bid

PROPOSED CONSTRUCTION SCHEDULE

Pursuant to Sub-Clause 43.1 of the General Conditions of Contract, the Works shall be
completed on or before the date stated in Appendix-A 10 Bid. The Bidder shall provide as
Appendix-E to Bid, the Construction Schedule in the bar chart (CPM. PERT or any other to be
specilied herein) showing the sequence of work items and the period of time during which he
proposes to complete each work item in such & manner that his proposed program for completion
of the whole of the Works and parts of the Waorks may meet Employer's completion targets in
days noted below and counted from the dite of receipt of Engineer’s Notice to Commence
(Attach sheets as required for the specified form of Construction Schedule):

Deseription Time for Completion

a)  Whole Works days
h) Part-A davs
c) Part-B _ days
d) o dayvs
B e e _days
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Appendix-F to Bid

METHOD OF PERFORMING THE WORK

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

| s

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

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

The method of executing the Wark+, the procedures for installation of equipment and
machinery and transportation of equipment and materials 1o the site.|
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Appendix-G to Bid

LIST OF MAJOR EQUIPMENT - RELATED ITEMS

The bidder will provide list of equipment’s &5 per the requirements of clause 28.1(vi) of bidding
data along with details make, model etc. The bidder will also provide a signed affidavit
(mandatory) that the mentioned equipment is in possession of the bidder.
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Appendiz-H to Bid

CONSTRUCTION CAMP AND HOUSING FACILITIES

The Contractor in accordance with Clauss 34 of the Conditions of Contract shall provide
description of his construction camp’s fucilities and staff housing requirements,

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

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

I.

2,

Site Preparation (clearing, land preparation, etc.).
Provision of Services,

a) Power (expected power load, cte.).
b) Water (required amount and sy stem proposed).
) Sanitation (sewage disposal sy stem, ete.).

Construction of Facilities

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

b) Warehouses and Storage Arcas (arcs required, type of construction and lavout),

¢) Housing and Swaff Facilities (Plans for housing for propesed staff, layout, tvpe of
construction, eic.).

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

Other Items Proposed (Security services, ete,).
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Appendix-I to Bid

LIST OF SUBCONTRACTORS

[/'We intend 10 subcontract the following parts of the Work to Subcontrictors. In my/our opinion,
the subcontractors named hercunder are relicble and competent to perform that part of the work
for which each is listed.

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

Part of Works Sohcontractor
(Give Details) (With Complete Address)
1 2
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Appendix-J to Bid

ESTIMATED PROGRESS PAYMENTS

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

Quarter! Year/ Period

Amounis
(1.000 Bs.)
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Appendix-K to Bid

ORGANIZATION CHART
FOR THE
SUPERVISORY STAFF AND LABOUR
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Appendix-L to Bid
(INTEGRITY PACT)

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

Contragt No, Duted

Contract Value;

Contract Title:

....................................... [name OF Supplier] hereby declares that it has not obtained or

induced the procurement of any contract, right. intensst, privilege or other obligation or benefit
from Government of Pakistan (GoP) or uty administrative subdivision or ngency thereof or any
other entity owned or controlled by GoP through any corrupt business practice.

Withéut limiting the generality of the ‘oregoing, [name of Suppller] represents and warrants
that it hits fully declared the brokersge, commission, fees ete. paid or payable to anyone and not
given or agreed to give and shall not give or agree 1o give to anyone within or outside Pakistan
‘ither directly or indirectly through any natural or juridical person, including its affiliate, agent.
associate, broker, consultam, director. promoler, shareholder, sponsor or subsidiary, any
commission, gratification, bribe, finder’« fee or kickback, whether described as consuliation fee
or otherwise, with the obiect of obtaining or inducing the procurement of & conmract, right.
interest, privilege or other obligation or benefit in whatsoever form from GoP, except that
which has been expressly declared pursuant hereto.

[name of Supplier] centifies that it hus made and will make full disclosure of all agreements and
armigements with all persons in respect of or related to the transaction with Gol and has not
taken any action or will not mke any action to circumvent the above declaration, representation
or witrranty,

[name of Supplier] accepts full responsibility and striet Hability for making any false declaration,
not making full disclosure, misrepresentin. facts or taking any action likely to defeat the purpose
of this declaration, representation and wvarmanty, It agrees that anmy contract, right, interest,
priviiege or other obligation or benefit obliined or procured as aforesaid shall, without prejudice
to any other rights and remedies available 1o GoP under any law, contract or other instrument, be
voidable at the option of GoP,

Notwithstanding any rights and remedies exercised by GoP in this regard, [name of Supplier|
agrees 10 indemnify GoP for any loss or domage incurred by it on account of its corrupt business
practices and further pay compensation to GoP in an amount equivalent to ten time the sum of
any commission, gratification, bribe, findur's fee or kickback given by [name of Supplier] as
aforesaid for the purpose of obtaining or inducing the procurement of any contract, right,
interest, privilege or other obligation or benefit in whatsoever form from GoP.

Naime of BUyer: .....roconsrrsives Name of Seller/Supplier: ............
[Seal]
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FORMS

PERFORMANCE SECURITY
CONTRACT AGREEMENT
MOBILIZATION ADVANCE GUARANTEE/BOND
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FORM OF PERFORMANCE SECURITY
(Bank Guarantee)

Guarantes Mo,
Executed on
Expiry date

[Letter by the Guarantor to the Emplover]

Name of Guarantor (Bank) with address:

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

Penal Sum of Security (express in words and figures)

Letter of Acceptunce No. Dated

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

THE CONDITION OF THIS OBLIGATION 18 SUCH, that whereas the Principal has accepted

the  Employer's above  said  Letter  of Acceptance  for
(Name of Contract) for the
(Name of Project).

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

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

(am



We, ithe Guarantor), waiving all ohjections and
defences under the Contract. do hereby irrevocably and independently guarantee to pay to the
Employer without delay upon the Emplover's first written demand without cavil or arguments
and without requiring the Employer to prove or 10 show grounds or reascns for such demand any
sum or sums up 1o the amount stated above, against the Employer's written decluration that the
Principal has refused or failed to perform the obligations under the Contract which payment will
be effected by the Guaranior o Emplover’s designated Bank & Account Number.

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

IN WITNESS WHEREOF, the above-bounden Guarantor has executed this Instrument under its
scal on the date indicated above, the name and corporate seal of the Guarantor being hereto

affixed, and these presents duly signed by its undersigned representative, pursuant to authority of
its governing body.

Guarantor (Bank)

Witness:
. Signature

e - - Nime

Corporate Secretary (Seal)

Title

.

Name, Title & Address Corporate Guarantor (Seal)
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FORM OF CONTRACT AGREEMENT

THIS CONTRACT AGREEMENT (hereinofter called the “Agreement™) made on  the
day of {month) 20 between

(hereafter called the “Emplover™) of the one part and
(hereafter called the “Contractor™) of the other
part,

WHEREAS the Employer is desirous that certain Works, viz should be
executed by the Contractor and has accepted 1 Bid by the Contructor for the execution and
completion of such Works and the remedying of any defects therein.

NOW this Agreement witnessed as follows:

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

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

Fu

(a) The Contract Agresment,

by The Letter of Acceptance.

(e) The completed Form of Bid.

(d) Special Stipulations (Appendix-A to Bid).

(e} The Particular Conditions of Contrnét - Part 11

(f) The General Conditions — Part 1.

(2) The priced Bill of Quantities (Appendix-D to Bid).
(h) The completed Appendices to Bid (B, C, E o M).
(i The Drawings.

(j) The Specifications.

: In consideration of the payments to be made by the Employer to the Contractor as
hereinafter mentioned, the Contractor herehy covenants with the Emplover to execute and
complete the Works and remedy defects therein in conformity and in all respects with the
provisions of the Contract.

4. The Employer hereby covenants to pay the Contractor, in considération of the execution
and completion of the Works as per provisions of the Contract. the Contract Price or such
other sum as may become payable under the provisions of the Contract #t the times and in
the munner preseribed by the Contract.
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IN WITNESS WHEREOF the parties hereto have caused this Agreement to be executed on the
day, month and year first before written in accordance with their respective laws,

Signature of the Contactor Signature of Employer

(Seal) (Seal)

Signed, Sealed and Delivered in the presence of:

Wiiness: Witness:

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

(50)
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MOBILIZATION ADVANCE GUARANTEE

Guarantes No., Dite

WHEREAS (hereinafier called the ‘Emplover’) has entered into & Contract for
(Particulars of Contract)

with (hereinafter called the “Contractor).

AND WHEREAS, the Emplover has agreed to advance 1o the Contructor, at the Contractor's

request, an amount of Rupees (Rs ) which amount
shall be advanced to the Contractor as per provisions of the Contract.

AND WHEREAS, the Emplover has asked the Contractor to fumnish Guarantee to secure the
mobilization advince for the performance of his obligations under the said Contract.

AND WHEREAS,

(Schediiled Bank in Pakistan)
(Hereinafier called the *Guarantor™) at the request of the Contractor and in consideration of the
Employer agreeing to make the above advance to the Contractor, has agreed to furnish the said
Guaranice,

NOW, THEREFORE, the Guaramor hereby gusrantees that the Contractor shall use the advance
for the purpose of above-mentioned Contract and if he fails and commits default in fulfilment of
any of his obligations for which the advance pavment is made, the Guarantor shall be liable 1o
the Employer for payment not exceeding the aforementioned amount.

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

This Guarantee shall remain in force until the advance is fully adjusted against payments from

the Interim Payment Certificates of the Contractor or until
whichever is earlier.
(Dute)
The Guarantor’s liability under this Guarantee shall not in any case exceed the sum of Rupees
(Rs )

This Guarantee shall remain valid up to the aforesaid date and shall be null and void after the
aforesaid date or earlier if the ndvance made 10 the Contractor is fully adjusted against payments
from Interim Payment Certificates of the Contractor provided that the Guarantor agrees that the
aforesaid period of validity shall be deemed to be extended if on the above-mentioned date, the
advance payment is not fully adjusted.

(1)
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GUARANTOR
1. Signature
Z Name
< 3 Title
WITNESS
1.
Cmu Secretary (Seal)
2
(Name Title & Address) Cormporate Guarantor (Seal)
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General Conditions of Contract
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I

Definitions

GENERAL CONDITIONS OF CONTRACT

PART 1 - GENERAL CONDITIONS

Definitions and Interpretation

In the Contract (as hereinafier defined) the following words and expressions

shall have the meanings hereby assigned to them, except where the context
otherwise requires:

(a) (i)

(ii)

(iii)

(iv)

(v)

(b) (i)

(if)

(ini)

"Employer™ means the person named as such in Part 11 of these
Conditions and the legal successors in title to such person, but not
(except with the consent of the Contractor) any assignee of such
person.

"Contractor” means the person whose ténder has been nccepted by
the Employer and the legal suceessors in title to such person, but not
(except with the consent of the Employer) any assignee of such
person.

"Subcontractor” means any person named in the Contract as a
Subcontractor for a pant of the Works or any person to whom a part
of the Works has been subcontracted with the consent of the
Engineer and the legal successors in title to such person, but not any
assignee of any such person.

"Engineer” meuns the person appointed by the Emplover 1o act as
Engineer for the purposes of the Contract and named a3 such in Part
11 of these Conditions.

"Engineer's Represeniative” means & person appointed from time to
time by the Engincer under Sub-Clause 2.2,

"Contract™ means these Conditions (Parts | and [1), the
Specification, the Drawings, the Bill of Quantities, the Tender, the
Letter of Acceptance, the Contract Agreement (if completed) and
such further documents as may be expressly incorporated in the
Letter of Acceptance or Contract Agreement (il completed).

"Specification” means the specification of the Works included in the
Contract and any modification thereof or addition thereto made
under Clause 51 or submitted by the Contractor and approved by the
Engineer,

“Drawings” means all drawings, calculations and technical
information of a like nature provided by the Engineer o the
Contractor under the Comtract and all drawings, caleulations,
samples, pattems, models. operation and rpsfy e manuals and
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(iv)

(¥)

(vi}

{vii)

(viii)

(e} (i)

(ii)

(d) 1)

(i)

te) (i)

(ii)

(iii)

GEMNERAL COMDITTIONS OF CONTRACT

other technical information of a like nature submitted by the
Contractor and approved by the Engineer.

"Bill of Quantities™ mesns the priced and completed bill of
quuntities forming part of the Tender,

“Tender" means the Contractor's priced offer to the Employer for
the execution and completion of the Works and the remedying of
uny defects therein in accordance with the provisions of the
Contract, as accepted by the Letter of Acceptance.

"Letter of Acceptance” means the formal acceptance by the
Emplover of the Tender,

"Contract Agreement” means the contract agreement (if any)
referred to in Sub-Clause 1.1

"Appendix to Tender" meuns the appendix comprised in the form of
Tender annexed to these € onditions.

"Commencement Date” means the date upon which the Contractor
receives the notice o commence issued by the Engineer pursuant to
Clause 41.

"Time for Completion™ means the time for completing the execution
of and passing the Tests on Completion of the Works or any Section
or part thereof as stated in the Contract (or as extended under Clause
44) calculated from the Commencement Duate,

"Tests on Completion™ means the tests specified in the Contract or
otherwise agreed by the Engineer and the Contractor which are to be
made by the Contractor before the Works of any Section or part
thereof are taken over by the Emplover.

“Taking-Over Certificate” means u cértificate issued pursuant 10
Clause 48,

"Contract Price” means the sum stated in the Letter of Acceptance
as payable o the Contructor for the execution and completion of the
Works and the remedying «f any defects therein in accordance with
the provisions of the Contruct.

"Retention Money” means the aggregate of all monies retained by
the Employer pursuant to Sub-Clause 60.2(a).

“Interim Payment Certificute” means any certiffeate of payment
issued by the Engineer other than the Final Payment Certificate.
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“Final Payment Cerrificate™ meuns the certificate of payment issued
by the Engineer pursuant to Sub-Clause 60.8.

"Works" means the Permanent Works and the Temporary Works or
ecither of them as appropriate.

"Permanent Works" means the permanent works to be executed
(including Plant) in uecordance with the Contract

"Temporary Works" means ull temporary works of every kind (other
than Contractor's Equipment) required in or about the execution and
completion of the Works and the remedying of any defects therein,

"Plant™ means machinery, apparatus and the like intended to form or
forming part of the Permanent Works.

"Contractor's Equipment” means all appliances and things of
whatsoever nature (other than Temporary Works) required for the
execution and completion of the Works and the remedying of any
defects therein, but does not include Plant, materials or other things
intended to form or forming part of the Permanent Works.

“Section” means a part of the Works specifically identified in the
Contract as a Section.

"Site" means the places provided by the Employer where the Works
are to be executed and any other places as may be specifically
designated in the Contract as forming part of the Site.

“cost” means all expenditure properly incurred or to be ingurred,
whether, on or off the Site, including overhead and other charges
properly allocable thereto but does not include any allowance for
profit.

"day" means calendar day.

"foreign currency” means a currency of a country other than that in
which the Works are to be located.

“writing” means any  hand-written, type-written, or printed
communication, including telex, cable and facsimile transmission.

Headings and Marginal Notes

The headings and marginal notes in these Conditions shall not be deemed part
thereol or be taken into considerution in the interpretation or construction
thereof or of the Contract.

Interpretation

Words importing persons or parties shall include firms s
organization having legal capacity. /
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Singular and Plural

Words importing the singular only also include the plural and vice versa where
the context requires.

Notices, Consents, Approvals, Certificates and Determinations

Wherever in the Contract provision is made for the giving or issue of any notice,
consent, approval, certificate or determination by any person, unless otherwise
specified such notice, consent, approval, certificate or determination shall be in
writing and the words "notify”, “centify or "determine” shall be construed
accordingly. Any such consent, approval, certificate or determination shall not
unreasonubly be withheld or delaved.

Engineer and Engineer's Representative

21

b
=
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Engineer's Duties and Authority
(#) The Engineer shall carry out the duties specified in the Contract.

(h) The Engineer may exercise the authority specified in or necessarily to be
implied from the Contract, provided, however, that if the Engincer is
required, under the terms of his uppointment by the Employer, to obtain the
specific approval of the Employer before exercising any such suthority,
particulars of such requirements shall be set out in Part 11 of these
Conditions, Provided further thu! any requisite approval shall be deemed 1o
have been given by the Employer for any such authority exercised by the
Engineer,

(e} Except ns expressly stated in the Contract, the Engineer shall have no
authority 10 relieve the Contractor of any of his obligations under the
Contract.

Engineer's Representative

The Engineer's Representative shall be appointed by and be respansible to the
Enginecr and shall carry out such duties and exercise such authority as may be
delegated to him by the Engineer under Sub-Clause 2.3.

Engineer's Authority to Delegate

The Engineer may from time-to-time delegate to the Engineer's Representative
any of the duties and authorities vested in the Engineer and he may at any time
revoke such delegation. Any such delegation or revocation shall be in writing
und shall not take effect until a copy thereof has been delivered to the Employer
and the Contractor. BA [
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Any communication given by the Engineer's Representative to the Contractor in
accordance with such delegation shall have the same effect as though it had
been given by the Engineer. Provided that:

(@) any fallure of the Engincer's Hepresentative (o disapprove any work,
materials or Plant shall not prejudice the authority of the Engineer 1o
disapprove such work, materials or Plant and to give instructions for the
rectification thereof; and

(h) if' the Controgtor questions any communication of the Engineer's
Representative, he may refer the matter 1o the Engineer who shall confirm,
reverse or vary the contents of such communication.

Appointment of Assistants

The Engineer or the Engincer's Representative may appoint any number of
persons (o assist the Engineer’s Representative in the carrying out of his duties
under Sub-Clause 2.2. He shall notifs 1o the Contractor the names, duties and
scope of authority of such persons. Such assistants shall have no authority w©
issue any instructions to the Contractor save in so far as such instructions may
be necessary to enable them 1o cwrry out their duties and to secure their
agceptance of materials, Plant or workmanship as being in accordance with the
Contract, and any instructions given by any of them for those purposes shall be
deemed to have been given by the Engineer’s Representative.

Instructions in Writing

Instructions given by the Engineer shall be in writing, provided that if for any
reasen the Engineer considers it necessary to give any such instruction orally,
the Contractor shall comply with such instruction. Confirmation in writing of
such oral instruction given by the Engincer, whether before or after the carrying
out of the instruction, shall be deemed to be an instruction within the meaning
of this Sub-Clause, Provided further that if the Contractor, within 7 days,
confirms in writing 1o the Engineer any oral instruction of the Engineer and such
confirmation is not contradicted in writing within 7 days by the Engineer, it
shall be deemed 1o be an instructions of the Engineer.

The provisions of this Sub-Clause shall equally spply to instructions given by
the Engineer's Representative and any assistants of the Engineer or the
Engineer's Representative appointed pursuant to Sub-Clause 2.4.

Engineer to Act Impartially

Wherever, under the Contract, the Engineer is required to exercise his discretion
by '
{a) giving his decision, opinion or consent,
(b) expressing his satisfaction or approval,
(c) determining value, or
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(d) otherwise taking action which may affect the rights and obligations of the
Emplover or the Contractor

he shall exercise such discretion impartially within the terms of the Contract and
having regard to all the circumstances, Any such decision, opinion consent
expression of satisfaction, or approvs|, determination of value or action may be
opened up. reviewed or revised as provided in Clause 67,

Assignment and Subcontracting

Assignment of Contract

The Contractor shall not, without the prior consent of the Employer (which
consent, notwithstanding the provisions of Sub-Clause 1.5, shall be at the sole
diseretion of the Employer). assign the Contract or any part thereof, or any
benefit or interest therein or thereunder, atherwise than by:

(a) a charge in favour of the Contructor's bankers of any monies 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 lability) of the Contractor's right to
obtuin relief against any other party linble.

Subcontracting

The Contractor shall not subcontract the whole of the Works. Except where
atherwise provided by the Contract, the Contractor shall not subcontract any
part of the Works without the prior consent of the Engineer. Any such consent
shall not relieve the Contractor from any liability or obligation under the
Contract and he shall be responsible {or the sets, defaults and neglects of any
Subeontractor, his ugents, servants or workmen as fully as if they were the acts,
defaults or neglects of the Contractor, his agents” servants or workmen.

Provided that the Contractor shall not by required to obtain such consent for:
fa)  the provision of labour,

(k)  the purchase of materials which are in accordance with the standards
specified in the Contract,

(c)  the subcontracting of any part of the Works for which the
Subcontractior is named in the Contmct.

Assignment of Subcontractors’ Obligations
In the event of a Subcontractor having undertaken towards the Contractor in

respect of the work executed. or the goods. materials, Plant or services supplied
by such Subcontructor, any continuing obligation extending lor 4 period
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exceeding that of the Defects Liability Period under the Contract, the Contractor
shall st any time, after the expiration of such Period, assign to the Employer. at
the Employer's request and cost, the benefit of such obligation for the unexpired
duration thereoaf.

Contract Documents
Language/s and Law

There is stated in Part 11 of these Conditions:

(a) the language or languages in which the Contract documents shall be
drawn up, and
(b) the country or state the law of which shall apply to the Contract and

according to which the Contract shall be construed.

If the said documents are written in more than one language, the
languige according to which the Contract shall bé construed and
interpreted is also stated in Part |1 of these Conditions. being therein
designated the "Ruling Language".

Priority of Contract Documents

The severnl documents forming the Contract are to be taken as mutually
explanatory of one another, but in case of ambiguities or diserepancies the same
shall be explained and adjusted by the | ngineer who shall thereupon issue to the
Contractor instructions thereon and in such event, unless otherwise provided in
the Contract, the priority of the docwnents forming the Contruct shall be as
follows:

(1) The Contract Agreement (if comploted),

(2) The Letter of Acceptance.

(3} The Tender.

{(4) Part 11 of these Conditions.

(5) Part | of these Conditions; and

(6) Any other document forming part of the Contract.

Custody and Supply of Drawings and Documents

The Drawings shall remain in the sole tustody of the Engineer, but two copies
thereof shall be provided 1o the Contractor free of charge. The Contractor shall
make at his own cost any further copics required by him. Unless it is strictly
necessary for the purposes of the Contract. the Drawings. Specification and
other documents provided by the Employer or the Engineer shall not, without
the consent of the Engineer, be used or communicated to a third party by the
Contractor. Upon issue of the Defects | jability Certificate, the Contractor shall
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retum to the Engineer all Drawings, Specification and other documents
provided under the Contract.

The Contractor shall supply to the Engineer four copies of all Drawings,
specification and other documents submitted by the Contractor and approved by
the Engineer in accordance with Clause 7, together with a reproducible copy of
any material which cannot be reproduced to an equal standard by photocopying.
In addition. the Contractor shall supply such further copies of such Drawings,
Specification and other documents a- the Engineer may request in writing for
the use of the Employer, who shall pav the cost thereaf,

One Copy of Drawings to be Kept on Site

One copy of the Drawings, provided to or supplied by the Contractor as
aforesaid, shall be kept by the Contractor on the Site and the same shall at all
reasonable times be available for inspection and use by the Engineer and by wuny
ather persin authorised by the Enginecr in writing.

Disruption of Progress

The Contractor shall give notice to the Engineer, with a copy to the Employer,
whenever planning or execution of the Works is likely to be delayed or
disrupted unless any further drawing or instruction Is issued by the Engineer
within a reasonable time. The notice shall include details of the drawing or
instruction required and of why and by when it is required and of any delay or
disruption likely to be suffered if it is lute.

Delay and Cost of Delay of Drawings

If, by reason of any failure or inability of the Engineer to issue, within a time
reasonable in all the circumstances, any drawing or instruction for which notice
has been given by the Contractor in accordance with Sub-Clause 6.3, the
Contractor suffers deloy and/or incurs costs then the Engineer shall, afier due
consultation with the Employer and the Contractor, determine:

(#) any extension of time to which the Contractor is entitled under Clause 44,
and

(b} the amount of such costs, which shall be added 1o the Contragt Price, and
shall notify the Contractor accordingly, with a copy 1o the Employer,

Failure by Contractor to Submit Draw ings

If the failure or inability of the Engineer 1o issue any drawings or instructions is
caused in whole or in part by the failure of the Contractor to submit Drawings,
Specification or other documents which he is required 1o submit under the
Contract, the Engineer shall wake such failure by the Contractor into account
when making his determination pursuant to Sub-Clauge 6.4.
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Supplementary Drawings and Iostructions

The Engineer shall have authority to issue 1o the Contractor, from time to time,
such supplementary Drawings and instructions as shall be necessary for the
purpose of the proper and adequate execution and completion of the Works and
the remedying of any defects therein. The Contractor shall carry out and be
bound by the same.

Permanent Works Designed by Contractor

Where the Contract expressly provides that part of the Permanent Works shall
be designed by the Contractor, he shall submit 1o the Engineer, for approval:

{a) such drawings, specifications; calculations and other information as shall be
necessary 1o satisfy the Engineer us 1o the suitability and adequacy of that
design, and

(b) operstion and maimenance manvals together with drawings of the
Permanent Works as completed, in sufficient detail to enable the Emplover
1o operate, maintain, dismantle, reassemble and adjust the Permanent
Works incorporating that design. The Works shall not be considered to be
completed for the purposes of taking over in accordance with Clause 48
until such operation and maintenance manuals together with drawings on
completion have béen submitted to and approved by the Engineer.

Responsibility Unaffected by Approval

Approval by the Engineer, in accordance with Sub-Clause 7.2, shall not relieve
the Contractor of any of his responsibil ties under the Contract.

General Obligations
Contractor's General Responsibilities

The Contragtor shall, with due care and diligence, design (to the extent provided
for by the Contract), execute and complete the Works und remedy any defects
therein in accordance with the provisions of the Contract. The Contractor shall
provide all superimtendence, labor, material, Plant, Contractor's Equipment and
all other things, whether of a temporary or permanent nature, required in and for
such design, execution, completion and remedying of any defects, so for as the
necessity for providing the same is specified in or is reasonably 10 be inferred
from the Contraet.

Site Operations and Methods of Construction

The Contractor shall ke full responsibility for the adequacy, stability and
safiety of all Site operations and methods of construction. Provided that the
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Contractor shall not be responsible (except as stted hereunder or as may be
otherwise agreed) for the design or specification of Permanent Works. or for the
design or specification of any Temporary Works not propared by the Contractor,
Where the Contract éxpressly provides that part of the Permanent Works shall
be designed by the Contractor, he shall be fully responsible for that part of such
Works, notwithstanding any approval by the Engineer.

Contract Agreement

The Contractor shall, if called upon s to do, enter into and execute the Contract
Agreement. to be prepared and completed at the cost of the Employer, in the
form annexed to these Conditions with such modification as may be necessary,

Performunce Security

If the Contract requires the Contractor to obtain security for his proper
performance of the Contract, he shall obtain and provide to the Employer, such
security within 28 days after the receipt of the Letter of Acceptance, i the sum
siated in the Appendix (o Tender. When providing such security 1o the
Employer, the Contractor shall notifs the Engineer of so doing. Such security
shall be in the [brm snnexed to these Conditions or in such other form as may be
agreed between the Employer and the Contractor. The institution providing such
security shall be subject 1o the approval of the Employer. The cost of complying
with the requirements of this Clause shall be borne by the Contractor, unless the
Contract otherwise provides,

Period of Validity of Performance Security

The performance security shall be valid until the Contractor has executed and
completed the Works and remedied any defects therein in sccordance with the
Contract. No claim shall be made against such security after the issue of the
Defects Liability Centificate in accordance with Sub-Clause 62.1 and such
security shall be retumed to the Contractor within 14 days of the issue of the
said Defects Liability Certificate.

Claims under Performance Security

Prior 1o making o claim under the performance security the Emplover shall. in
every case. notify the Contractor stating the nature of the default in respect of
which the ¢laim is to be made.

Inspection of Site

The Employer shall have made available to the Contractor, before the
submission by the Contractor of the Tender, such data on hydrological and sub-
surface conditions as have been obtained by or on behalf of the Emplover from
investigations undertaken relevant to the Works but the Contractor shall be
responsible for his own interpretation thereof.
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The Contractor shall be deemed to have inspected and examined the Site and its
surroundings and information available in connection therewith and o have
satisfied himself (so far as is practicable, having regard to considerations of cost
and time) before submitting his Tender, as to: '

(@) the form and nature thereof, including the sub-surface conditions,
(b) the hydrological and climatic conditions,

(¢) the extent and nature of work and materials necessary for the execution and
completion of the Works and the remedying of any defects therin, and

(d) the means of access to the Site an the accommaodation he may require,
and, in general, shall be deemed 10 have obtained all necessary information,
subject as above mentioned, ne to risks, contingencies and all other
circumstances which may influence or aflect his Tender.

The Contractor shall be deemed to have based his Tender on the data made
available by the Emplover and on his own inspection and examination, all as
aforementivned.

Sufficiency of Tender

The Contractor shall be deemed 10 have satisfied himself as to the correctness
and sufficiency of the Tender and of the rates and prices stated in the Bill of
Quantities, all of which shall, except insofar as it is otherwise provided in the
Contract, cover ull his obligations undcr the Contract (including those in respect
of the supply of goods, materials. Plant or services or of contingencies for which
there is a Provisional Sum) and all matters and things necessary for the proper
execution and completion of the Wurks and the remedying of any defects
therein.

Not Foresceable Physical Obstructions or Conditions

If, however, during the exc¢cution of the Works the Contractor encounters
physical obstructions or physical conditions, other than climatic conditions on
the Site, which obstructions or conditions were. in his opinion. not foreseeable
by an experienced contractor, the Contractor shall forthwith give notice thereof
1o the Engineer, with a copy to the Employer. On receipt of such notice, the
Engineer shall if in his opinion such obstructions or conditions could not have
been reasonably foreseen by an experienced contractor, after due consultation
with the Employer and the Contractor, Jetermine:

(a) any extension of time to which the Contractor is entitled under Clause 44,
und
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(b} the amount of any costs which may have been incurred by the Contractor by
reason of such obstructions or conditions having been encountered, which
shall be added 1o the Contract Price,

and shall notify the Contractor accordingly, with a copy to the Employer. Such
determination shall take account of any instruction which the Engineer may
issue to the Contractor in connection therewith, and any proper and reasonable
measures acceptable to the Engineer which the Contractor may take in the
absence of specific instructions from the Engineer.

Work to be in Aceordance with Contract

Unless it is legally or physically impossible, the Contractor shall execute and
complete the Works and remedy uny deiects therein in strict accordance with the
Contract to the satisfaction of the Engineer. The Contractor shall comply with
and adhere strictly to the Engineer's instructions on any matter, whether
mentioned in the Contract or not, touching or concerning the Works, The
Contractor shall ke instructions only from the Engineer (or his delegate).

Program to be Submitted

The Contractor shall, within the time stated in Part 1 of these Conditions after
the date of the Letter of Acceptance, submit 10 the Engineer for his consent
Program, in such form and detail as the Engineer shall reasonably prescribe, for
the execution of the Works. The Contractor shall, whenever required by the
Engineer, also provide in writing for his information a general description of the
arrangements and methods which the Contractor proposes o adopt for the
execution of the Works,

Revised Program

I at any time it should appear to the Ingincer that the actual progress of the
Works does not conform to the Program to which consent has been given under
Sub-Cluuse 14.1, the Contractor shall produce, at the request of the Engineer, a
revised Program showing the modifications to such Program necessary to énsure
completion of the Works within the Time for Completion,

Cash Flow Estimate to be Submitted

The Contractor shall, within the time stited in Pant 11 of these Conditions afier
the date of the Letter of Acceptance, provide to the Engineer for his informution
i detailed cash Now estimate, in quarterly periods, of all puyments to which the
Contructor will be entitled under the Contruet and the Conptractor shall
subsequently supply revised cash flow estimates ot quarterly intervals, if
required to do so by the Engineer.
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Contractor not Relieved of Duties or Responsibilities

The submission to ond consent by the Engineer of such Programs or the
provision of such general descriptions or cash flow estimates shall not relieve
the Contractor of any of his duties or responsibilities under the Contract.

Contractor’s Superintendence

The Contractor shall provide all necessary superintendence during the execution
of the Works and as long thereafter as the Engincer may consider necessary for
the proper fulfilling of the Contractor's obligations under the Contract. The
Contractor, or & competent and authorised representative approved of by the
Engineer, which approval may at any time be withdrawn, shall give his whole
time to the superintendence of the Works. Such authorised representative shall
receive, on behalf of the Contractor, instructions from the Engineer.

If approval of the representative is withdrawn by the Engineer, the Contractor
shall, as soon as is practicable, having regard to the requirement of replacing
him as hercinafter mentioned. after receiving notice of such withdrawal, remove
the representative from the Works and shall not thereafter employ him again on
the Works in any capacity and shall replace him by another representative
approved by the Engineer,

Contractor's Employees

The Contractor shall provide on the Site in connection with the execution and
completion of the Works and the remedying of any defects therein:

(a) only such technical assistants as are skilled and experienced in their
respective callings and such foremen and leading hands as are competent to
give proper superintendence of the Works, and

(b) such skilled, semi-skilled and unskilled labour as is necessary for the proper
and timely fulfilling of the Contractor’s obligations under the Contract.

Engineer at Liberty to Object

The Engineer shall be at liberty to object w and require the Contractor 1o
remove forthwith from the Works ant person provided by the Contractor who,
in the opinion of the Engincer, misconducts himself, or is incompetent or
negligent in the proper performance of his duties, or whose presence on Site is
otherwise considered by the Engineer to be undesirable, and such person shall
not be again allowed upon the Works without the consent of the Engineer. Any
person so removed from the Works shall be replaced as spon as possible.

Setting-out
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The Contractor shall be responsible for:

(a) the sccurate setting-out of the Works in relation to original points, lines and
levels of reference given by the Engineer in writing,

(h) the comectness, subject as sbove mentioned of the position, levils
dimensions and alignment of all purts of the Works, and

(¢} the provision of all necessary instruments, appliances and labour in
connection with the foregoing responsibilities.

IE, at any time during the execution of the Works, any error appears in the
position, levels, dimensions or alignment of any part of the Works, the
Contractor, on being required so to do by the Engineer, shall. at his own cost,
rectify such error 1o the satisfaction of the Engincer, unléss such error is based
on incorrect data supplied in writing by the Engineer, in which case the
Engineer shall determine an addition 1 the Contract Price in accordance with
Clause 52 and shall notify the Contractor accordingly, with a copy to the
Emplover.

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 thereof
and the Contractor shall carefully protect and preserve all benchmarks, sight-
rails, pegs and other things used in setting-out the Works.

Boreholes and Exploratory Excavation

If, at uny time during the execution of the Works, the Engincer requires the
Contractor to make borcholes or 1o camy out explortory excavation. such
requirement shall be the subject of an instruction in accordance with Clause 51,
unless an item or a Provisional Sum in respeet of such work is included in the
Bill of Quantities,

Safety, Security and Protection of the Environment

The Contractor shall, throughout the execution and completion of the Works
and the remedying of any defects thersin:

(#) have full regard for the safety of all persons entitled 10 be upon the Site and
keep the Site (so far as the same is under his control) and the Works (so far
as the same are not completed or occupied by the Employer) in an orderly
state appropriate to the avoidance of danger to such persons,

(b) provide and maintain at his own cost all lights, guards, fencing. warning
signs and watching, when and where necessary or required by the Engineer
or by any duly constituted suthority. for the protection of the Works or for
the safety and convenience of the public or others, and
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(€) take all reasonable steps to protec the environment on and off the Site and

o avoid damage or nuisance to persons or 1o property of the public or
others resulting from pollution. noise or other causes orising as a
consequence of his methods of operation.

Emplover's Responsibilities

I under Clause 31 the Employer shall carry out work on the Site with his own
workmen he shall, in respect of such work:

(a) have full regard to the safety of all persons entitled to be upon the Site, and

(b) keep the Site in an orderly state appropriate to the avoidance of danger to
such persons.

I under Clause 31 the Employer shull employ other contractors on the Site, he
shall require them to have the same regard for salety and avoidance of danger.

Care of Works

The Contractor shall take full responsibility for the care of the Works and
materials and Plam for incorporation therein from the Commencement Date
until the date of issue of the Taking<Over Certificate for the whole of the
Waorks, when the responsibility for the said care shall pass to the Employer.
Provided that;

(n) il the Engineer issues a Taking-Over Certificate for any Section or part of
the Permanent Works the Contractor shall cease to be liable for the care of
that Section or part from the date of issue of the Taking-Over Centificate,
when the responsibility for the care of that Section or part shall pass to the
Employer, and

(b) the Contractor shall wke full responsibility for the care of any outstanding
Works and materials and Plant for incorporation thercin which he
undertakes to finish during the Defeots Liability Period until such
outstanding Works have been completed pursuant 1o Clause 49,

Hesponsibility to Rectify Loss or Damage

If any loss or damage happens to the Works, or any part thereof, or materials or
Plant for incorporation therein, during the period for which the Contractor is
responsible for the care thereof, from any cause whatsoever, other than the risks
defined in Sub-Clause 20,4, the Contractor shall, at his awn cost, rectify such
loss or damage so that the Permanent Works conform in every respect with the
provisions of the Contract to the satisfuction of the Engineer. The Contractor
shall also be liable for any loss or dumuge 10 the Works oecasioned by him in
the course of any operations carried out by him for the purpose of complying
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with his obligations under Clauses 49 and 50.
Loss or Damage Due to Employer's Risks

In the cvent of any such loss or damage happening from any of the risks defined
in Sub-Clause 20.4, or in combination with other risks, the Contractor shall. if
and to the extent required by the Engineer, rectify the loss or damage and the
Engineer shall determine an addition to the Contract Price in accordance with
Clause 52 and shall notify the Contractor accordingly, with a copy to the
Employer. In the case of a combination or risks causing loss or damage any such
determination shall take into account the proportional responsibility of the
Contractor and the Employer.

Employer’s Risks
The Employer's risks are;

(a) war, hostilities (whether war be Jeclared or not), invasion, act of foreign
enemies,

(b) rebellion, revolution, insurrection, or military or usurped power, or civil
war,

(¢) jomsing radiations, or contamination by radioactivity from any nuclear fuel,
or from any nuclear waste from the combustion of muclear fuel, radio-active
toxic explosive, or other hazardious properties of any explosive nuclear
assembly or nuclear component thereof,

(d) pressure waves caused by aircraft or other aerial devices travelling at sonic
ar supersonic speeds,

(e) riot, commaotion or disorder, unless solely restricted o employees of the
Contractor or ol his Subcontractir and arising from the conduct of the
Works,

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

() loss or damage 1o the extent that it is dug to the design of the Works, other
than any part of the design provided by the Contractor or for which the
Contructor is responsible, and

(h) any operation of the forces of nature against which an experienced
contractor could not reasonably has ¢ been expected to take precautions,

Insurance of Works and Contractor's Equipment
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The Contractor shall, without limiting his or the Employer's obligations and
responsibilities under Clause 20, insure:

(a) the Works, together with materials and Plant for incorporation therein, to
the full replucement cost (the tenn “cost” in this context shall include
profit),

(b) an additionul sum of 15 per cent of such replacement cost, or as may be
specified in Part 1] of these Conditicns, t cover any additional costs of and
incidental to the rectification of loss or damage including professional fees
and the cost of demolishing and removing any part of the Works and of
removing debris of whatsogver nature, and

(¢) the Contractor’s Equipment and other things brought onto the Site by the
Contractor, for a sum sufficient w provide for their replacement at the Site.

Scope of Cover

The insurance in paragraphs (2) and (b) of Sub-Clause 21.1 shall be in the joint
names of the Contractor and the Employ er and shall cover:

(0) the Employer and the Contractor against all loss or damage from
whatsoever cause arising, other than as provided in Sub-Clause 21.4, from
the start of work at the Site until the date of issue of the relevant Taking-
Over Certificate in respect of the Works or any Section or part thereof as
the case may be, and

() the Contractor for his liability:
(N during the Defects Liability Period for loss or damage arising from a
cause oceurring prior to the commencement of the Defects Liability
Periods, and
(i)  for loss or damage occasioned by the Contractor in the course of any
operations carried out by him for the purpose of complying with his
obligations under Clauses 49 and 50,
Responsibility for Amounts Not Recovered
Any amounts not insured or not recovered from the insurers shall be bome by

the Employer or the Contractor in accordance with their responsibilities under
Clpuse 20,

Exclusions
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There shall be no obligation for the insurances in Sub-Clause 21.1 to include
loss or damage caused by:

(a) war, hostilities (where war be declared or not), invasion, act of foreign
enemies,

(b) rebellion. revolution, insurrection, o military or usurped power, or civil
war,

(¢} ionising, radiations, or contamination by radipactivity from any nuclear
fuel, or from any nuclear waste from the combustion of nuclear fuel, radio-
active toxic explosive or other hizardous properties of any explosive
nuclear assembly or nuclear component thereof, or

(d) pressure waves caused by mircraft or other aerial devices travelling at sonic
or supersonic speeds.

Damage to Persons and Property

The Contractor shall, except if and so lar as the Contract provides otherwise,
indemnify the Emplover against all losse. and claims in respect of:

{a) death of or injury to any person, or
(b) loss of or damage to any property {(other than the Works),

which may arise out of or in consequence of the execution and completion
of the Works and the remedying of any defects therein, and against all
claims, proceedings, damages, costs, charges and expenses whatsoever in
respect thereof or in relation thereto, subject to the exceptions defined in
Sub-Clause 22.2.

Exceptions
The “exceptions” referred to in Sub-Clause 22.1 are:
(a) the permanent use or occupation of lind by the Works, or any part thereof,

(b} the right of the Emplover to execute the Warks, or any part théreol, on,
over, under, is or through any land,

(¢) damage to property which is the unavoidable result of the execution and
completion of the Waorks, or the remedying of any defects therein, in
pecordance with the Contract, and

(d) death of or injury to persons or loss of or damage to property resulting from

any act or neglect of the Emplover, his agents servants or other contractors,
not being employed by the Conwrnctor, or in respect of any claims,
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proceedings, damages, costs, charges and expenses in respect thereof or in
relation thereto or, where the injury or damage was contributed to by the
Contractor. his servants or agents, such part of the said injury or damage as
muay be just and equitable having regord 1o the extent of the responsibility of
the Emplover, his servants or agents or other contractors for the injury or
damage.

Indemnity by Employver

The Employer shall indemnify the Contractor against all claims, proceedings,
damages, costs, charges and expenses in respect of the matters referred to in the
exceptions defined in Sub-Clause 22.2

Third Party Insurance (including Employer's Property)

The Contractor shall, without limiting his or the Employer's obligation and
responsibilities under Clause 22, insure, in the joint names of the Contractor and
the Employer, against liabilities for death of or injury to any person (other than
as provided in Clause 24) or loss of or damage to any property (other than the
Works) arising out of the performance of the Contract, other than the exceptions
defined in puragraphs (a), (b) and (<) of Sub-Clause 22 2.

Minimum Amount of Insurance
Such fnsurance shall be for at least the amount stated in the Appendix to Tender.
Cross Liabilities

The insurance policy shall include a ceoss liability clause such that the insurance
shall apply to the Contractor and to the Employer as separate insureds,

Accident or Injury to Workmen

The Employer shall not be liable for or in respect of any damages or
compensation payable to any workman or other person in the employment of the
Contractor or any Subgontractor, other than death or injury resulting from any
act or default of the Employer, his agents or servants, The Contractor shall
indemnify and keep indemnified the Employer against all such damages and
compensation, other than those tor which the Employer is liable as aloresaid,
and against all claims, proceedings, damages, costs, charges, and expenses
whatsoever in respect thereof or in relation thereto.

Insurance Against Accident to Workmen

The Contractor shall insure against such liability and shall continue such
insurance during the whole of the time that any persojisaeeg ployed by him on
the Works. Provided that, in respect of any ‘ﬂ’{[u by any
Subcontractor, the Contractor's obligations 1o insufES¢ #fiada @ under the Sub-
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Clause shall be satisfied if the Subcontractor shall have insured aganinst the
liability in respect of such persons in such manner that the Emplover is
indemnified under the policy, but the Contractor shall require such
Subcontructor to produce to the Emplover, when required, such policy of
insursnie and the receipt for the payment of the current premium.

Evidence and Terms of Insurances

The Contractor shall provide evidence to the Employer prior to the start of work
at the Site that the insurances required upnder the Contract have been affected
and shall, within 84 days of the Commencement Date, provide the insurance
policies to the Employer. When providing such evidence and such policies to
the Employer, the Contractor shall notity the Engineer of so doing. Such
insurance policies shall be consistent with the general terms agreed prior o the
Issue of the Letter of Acceptance. The Contractor shall affect all insurances for
which he is responsible with insurers and in terms approved by the Employer,

Adequacy of Insurances

The Contractor shall notify the insurers of changes in the nature, extent or
Program for the execution of the Works and ensure the adequacy of the
insurances ol all times in accordance with the terms of the Contract and shall,
when required, produce to the Emplover the insurance policies in force and the
receipts for payment of the current premiums:

Remedy on Contractor's Failure to Insure

11 the Contractor fails to effect and keep in force any of the insurances required
under the Contract. or fails to provide the policies to the Employer within the
period reguired by Sub-Clause 25.1, then and in any such case the Employer
may effect and keep in force any such insurances and pay any premium as may
be necessary for that purpose and from time 1o time deduct the amount so paid
from any monies due or to become due to 1he Contractor, or recover the same as
a debt due from the Contractor,

Compliance with Policy Conditions

In the event that the Contractor or the Emplayer fails to comply with conditions
imposed by the insurance policies effected pursuant to the Contract, each shall
indemnify the other ngainst all losses and claims arising from such filure.
Compliance with Statutes, Regulations

The Contractor shall conform in all respects, including by the giving ol all

notices and the paying of all fees, with the provisions of:

(8) any National or State Statute, Ordinance, or other Law, or any régulation, or
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byelaw of any local or other duly constituted authority in relation 10 the
execution and completion of the Works and the remedying of any defects
therein. and

(b) the rules and regulations of all public bodies and companies whose property
or rights are affected or may be affected in any way by the Works,

and the Contractor shall keep the Emplover indemnified against all penalties and
liability of every kind for breach of any such provisions. Provided alwavs that
the Employer shall be responsible for obtaining any planning. zoning or other
similar permission required for the Works 1o proceed and shall indemnify the
Contractor in accordance with Sub-Clause 22,3,

Fossils

All fossils, coins, articles of value or antiquity and structures and other remains
or things of geological or archueological 'nterest discovered on the Site shall, as
between the Emplover and the Contractor, be deemed to be the absolute
property of the Emplover, The Contractor shall take reasonable precsutions to
prevent his workmen or any other persons from removing or damaging any such
article or thing and shall, immediately upon discovery thereof and before
removal, acquaint the Enginesr of such Jiscovery and carry out the Enginecer’s
instructions for dealing with the same. f, by reason of such instructions, the
Contractor suffers delay and/or incurs costs then 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 Clause 44,
and

(h) 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.

Putent Rights

The Contractor shall save harmless and indemnify the Employer from and
against nll claims and proceedings for or on account of infringement of any
patent rights, design trademark or name or other protected rights in respect of
any Contractor's Equipment, materials or Plant used for or in connection with or
for incorporation in the Works and from and against all damages, costs, charges
and expenses whatsoever in respect thereof or in relation thereto, except where
such infringement results from complimice with the design or Specification
provided by the Engineer.

Royalties
Except where otherwise stated, the Contractor shall pay all tonnage and other

royalties, rent and other payments or compensation, if any, for getting stone.
sand, gravel, clay or other materials required for the Works.
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Interference with Traffic and Adjoining Properties

All operations necessary for the execution and completion of the Works and the
remedying of any defects therein shall, so far as compliance with the
requirements of the Cuntract permits, he carricd on so as not to interfere
unnecessarily or improperly with:

(a) the convenience of the public. or

{b) the access to, use and occupation of public or private roads and footpaths
or of properties whether in the possession of the Employer or of any other
person.

The Contractor shall save harmless and indemnify the Employer in respect of all
¢laims, proceedings, damages, costs, charges and expenses whatsoever arising
out of, or in relation w, any such matters insofar as the Contractor is
responsible, therefore.

Avoidance of Damage to Roads

The Contractor shall use every reasonable means to prevent any of the roads or
hridges communicating with or on the routes to the Site from being damaged or
injured by any traffic of the Contractor or any of his Subcontractors and, in
particular, shall select routes, choose and use vehicles and restrict and distribute
loads so that any such extraordinary traffic as will inevitably arise from the
moving of materials, Plant, Contractor's Equipment or Temporary Works from
and 1o the Site shall be limited, as far as reasonably possible, and so that no
unnecessary damage or injury may be occasioned to such mads and bridges.

Transport of Contracior's Equipment or Temporary Works

Save insofir as the Contract otherwise provides, the Contractor shall be
responsible for and shall pay the cost of strengthening any bridges or altering or
improving any road communicating with or on the routes to the Site fo facilite
the movement of Conmtractor's Equipment or Temporary Works and the
Contractor shall indemnify and keep indemnified the Employer aguinst all
claims for damage to any such road or bridge caused by such movement,
including such claims as may be made directly against the Employer, and shall
negotinte and pay all claims arising solely out of such damage.

Transport of Materials or Plant

If. notwithstanding Sub-Clause 30.1, any damage occurs to any bridge or road
commiunicating with or on the routes to the Site arising from the wransport of
materials or Plant, the Contractor shall notify the Engineer with a copy to the
Employer, as soon as he becomes aware of such damage or as soon as he
receives any claim from the authority entitled to make such claim. Where under
any law or regulation the haulier of such materials or Plant is required o
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indemnify the road authority against damaze the Emplover shall not be lable for
any costs, cherges or expenses in respest thereof or in relation thercto. In other
cases, the Employer shall negotiste the scttlement of and pay all sums due in
respect of such claim and shall indemnify the Contractor in respect thereof and
in respect of all claims, proceedings damages, costs, charges and expenses in
relation thereto, Provided that if and so fur as any such claim or part thereof is,
in the opinion of the Engineer, due to any failure on the part of the Contractor 1o
observe and perform his obligations under Sub-Clause 30.1, then the amount
determined by the Engineer, after due consultation with the Emiployver and the
Contractor, to be due to such failure shall be recoverable from the Contractor by
the Employer and may be deducted by the Employer from any monigs due or to
become due to the Contractor and the Engineer shall notify the Contractor
accordingly, with a copy to the Employer. Provided also that the Enployer shall
notify the Cantractor whenever a settlemunt is to be negotiated and. where any
amount may be due from the Contractor. the Employer shall consult with the
Contractor before such settlement is agreed.

Waterborne Traffic

Where the nature of the Works is such as 10 require the use by the Contractor of
watterbome trunsport the foregoing provisions of this Clause shall be canstrued
as though "road” included a lock, dock, sea wall or other structure related to a
waterway and "vehicle” included craft and shall have effect accordingly.

Opportunities for Other Contractors

The Contractor shall. in accordance with the requirements of the Engineer,
afford all reasonable opportunities for carrying out their work to:

(a) any other contractors employed by the Employer and their workmen,
(b) the workmen of the Employer, and

{c) the workmen of any duly constituted authorities who may be employed in
the execution on or near the Site of cny work not included in the Contract
or of any contract which the Employer may enter into in connection with or
ancillary to the Works.

Facilities for Other Contractors

If, however, pursuant to Sub-Clause 31,1 the Contractor shall. on the writien
request of the Engineer:

{a) make available to any other contractor, or to the Employer or any such
authority, any roads or ways for the maintenance of which the Contractor is

responsible,
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Equipment on the Site, or
(c) provide any other service of whatsoeyer pature for any such.

the Engineer shall determine an addition to the Contract Price in accordance
with Clause 52 and shall notifv the Contractor accordingly, with a copy to the
Emplover.

Contractor to Keep Site Clear

During the execution of the Works the Contractor shall keep the Site reasonably
free from all unnecessary obstruction and shall store or dispose of any
Contractor’s Equipment and surplus materials and clear away and remove from
the Site any wreckage, rubbish or Temporary Works no longer required.

Clearance of Site on Completion

Upon the issue of any Taking-Over Certificate the Contractor shall clear away
and remove from that part of the Site to which such Taking<Over Certificate
relates all Contranctor's Equipment. surplus materials, rubbish and Temporary
Waorks of every kind, and leave such part of the Site and Works clean and ina
workmanlike condition to the satisfaction of the Engineer. Provided that the
Contractor shall be entitled to retain on Site, until the end of the Defects
Liability Period. such materials. Contractor’s Equipment and Temporary Works
as are required by him for the purpose of fulfilling his obligations during the
Defects Liability Period.

Labour
Engngement of Staffs and Labour

The Contractor shall, unless otherwise provided in the Contract, make his own
arrangements for the engagement of all siaff and labour, local or other, and for
their payment, housing. feeding and transport.

Returns of Labour and Contractor's Equipment

The Contractor shall, if required by the Engincer, deliver to the Engineer a
return in detail, in such form and at such intervals as the Engineer may
prescribe, showing the staff and the numbers of the several ¢lasses of labour
from time to time employed by the Contractor on the Site and such information
respecting Contractor’s Equipment as the Engineer may reguire.
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Materials, Plant and Workmanship
Quality of Materials, Plant and Workmanship
All materials, Plant and workmanship shall be:

{#) of the respective kinds described in the Contract and in accordunce with the
Engineer's instructions, and

(b) subjected from time to time to such wsts as the Engincer may require at the
place of manufacture, fabrication or prepuration, or on the Site or at such other

place or places as may be specified in the Contract, or at all or any of such
plaes.

The Contractor shall provide such assistunce. labour, electricity. fuels, stores,
apparatus and instruments as are normally required for examining, measuring
and testing any materials or Plant and shall supply samples of materials, before
incorporation in the Works, for testing as may be selected and required by the
Engineer.

Cost of Sumples

All samples shall be supplied by the Cortractor at his own cost if the supply
thereof is clearly intended by or provided for in the Contract.

Cost ol Tests

The cost of making any test shall be borne by the Contractor if such test is:

(a) clearly intended by or provided for in the Contract, or

(b) particularised in the Contract (in cuses only for a test under load or of a test
tor ascertain whether the design of any finished or partially finished work is
appropriate for the purposes which it was intended to fulfil) in sufficient
detail to enable the Contractor (o price or allow for the same in his Tender.

Cost of Tests not provided for

If any test required by the Engineer which is:

(#) not intended by or provided for,

(b) (in the cases above mentioned) not s particularised, or

(¢) (through so intended or provided for) required by the Engineer to be carried

out at any place other than the Site or the place of manufacture, fubrication or
preparation of the materials or Plant tested,
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shows the materials, Plant or workmanship not w be in sccordance with the
provisions of the Contract to the satisfacnion of the Enginger. then the cost of
such test shall be borne by the Contractor. but in any other case Sub-Clause 36.5
shall apply.

Engineer's Determination where Tests Not Provided for

Where, pursuant to Sub-Clause 36.4, this Sub-Clause applies the Engineer shall.
after due consultation with the Employer and the Contractor, determine:

(a) any extension of time of which the € ontractor is entitled under Clause 44,
und

{h) the amount of such costs, which shall be added to the Contract Price,

and shall notify the Contractor accordingly, with a copy to the Emplover.

Inspection of Operations

The Engineér, and any person authorized by him, shall at all reasonable times
have aceess to the Site and to all workshops and places where materials or Plant
are being manufnctured, fabricated or prepared for the Works and the Contractor
shall afford every facility for and every assistance in obtaining the right 1o such
aceess.

Inspection and Testing

The Engineer shall be entitled. during manufacture, fabrication or preparation to
inspect and test the materials and Plant 1o be supplied under the Contract, 1f
materials or Plant are being manufactured. fabricated or prepared in workshops
or places other than those of the Contractor, the Contractor shall obtain
permission for the Engineer to carry out such inspection and testing in those
workshops or places. Such inspection or testing shall not release the Contractor
from any obligation under the Contracl.

Dates for Inspection and Testing

The Contractor shall agree with the Engineer on the time and place for the
inspection or testing of any materials or Plant as provided in the Contract. The
Engineer shall give the Contructor not Jess than 24 hour’s notice of his intention
to carry out the inspection or to attend the tests, If the Engineer, or his duly
authorized representative, does not atiend on the date agreed, the Contractor
may, unless otherwise instructed by the Engineer, proceed with the tests, which
shall be deemed to have been made in the presence of the Engineer. The
Contractor shall farthwith forward to the Engineer duly certified copies of the
test's readings. [ the Engineer has not itended the all accept the
said readings as accurate,
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Rejection

If. at the time and place agreed in accordance with Sub-Clause 373, the
materials or Plant are not ready for inspection or testing or if, as a result of the
inspection or testing referred to in this Clause, the Engineer determines that the
materials or Plant are defective or otherwise not in accordance with the
Contract, he may reject the materials or Plant and shall notify the Contractor
thereof immediately. The notice shall sate the Engineer's objections with
reasons. The Contractor shall then promptly make good the defect or ensure that
rejected materials or Plant comply with the Contract. I the Engineer so
requests, the tests of rejected materials or Plant shall be made or repeated under
the same terms and conditions. All costs incurred by the Employer by the
repetition of the test shall after due consultation with the Employer and the
Contractor. be determined by the Engineer and shall be recovernble from the
Contractor by the Employer and may be deducted from any monies due or 1o
hecome due to the Contractor and the Engineer shall notify the Contractor
accordingly, with a copy to the Employer.

Independent Inspection

The Engineer may delegate inspection (ind testing of materials or Plant to an
independent inspector.  Any such delepation shall be affected in accordance
with Sub-Clause 2.4 and for this purpose such independent inspector shall be
considered as an assistant of the Engineer. Notice of such appointment {not
being less than 14 days) shall be given by the Engineer to the Contractor.

Examination of Work before Covering up

No part of the works shall be covered up Or put out of view without the approval
of the Engineer and the Contractor shall «fford full opportunity for the Engineer
1o examine and measure any such pan of the Works which is about to be
covered up or put out of view and to exanine foundations before any part of the
Works is placed thereon, The Contractor shall give notice (o the Engincer
whenever any such part of the Works or foundations is or are ready or about to
be ready for examination and the Engineer shall. without unreasonable delay.
unless he considers it unnccessary and sdvises the Contractor, accordingly.
attend for the purpose of examining and measuring such part of the Works or of
examining such foundations.

Uncovering and Making Openings

The Contractor shall uncover any part of the Works or make openings in o
through the same as the Engineer may from time to time instruct and shall
reinstate and make good such part. 1fany such part has been covered up or put
out of view after compliance with the requirement of Sub-Clause 38.1 and is
found 1o be executed in accordance with the Contract, the Enginesr shall, after
due consultation with the Employer and the Contractor, determine the amount
the Contractor's costs in respect of such of uncovering, making openings in or
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through, reinstating and making good the same, which shall be added to the
Contract Price, and shall notify the Contractor accordingly, with & copy to the
Employer. In anv other case all costs shall be borne by the Contractor.

Removal of Improper Work, Materials or Plant
The Engineer shall have authority to issue instructions from time 1o time, for:

(a) the removal from the Site, within such time or times as may be specified in
the instruction. of any materials or Plant w hich, in the opinion of the Engineer,
are not in accordance with the Contract,

(b) the substitution of proper and suitable materials or Plant, and

(c) the removal and proper re-execution, notwithstanding any previous test
thereol or interim payment therefor, of any work which, in respect of

(1) materials, Plant or workmenship, or

(ii)  design by the Contractor or for which he is responsible,

is not. in the opinion of the Engineer, in accordance with the Contract.
Default of Contractor in Compliance

In case of default on the part of Contractor in carrying owt such instruction
within the time specified therein or, if none, within a reasonable time, the
Employer shall be entitled to employ and pay other persons to carry out the
same and all costs consequent thereon or incidental thereto shull, after due
consultstion with the Employer and the Contractor, be determined by the
Engineer and shall be recoverable from the Contractor by the Employer, and
may be deducted by the Employer from any monies due or to hiecome due o the
Contractor and the Engineer shall notify the Contractor accordingly, with a copy
o the Employer.

Suspension
Suspension of Work

The Contractor shall, on the instructions of the Engineer, suspend the progress
of the Works or any part thereof for such time and in such manner as the
Engineer may consider necessary and shall, during such suspension, properly
protect and secure the Works or such part thereof so far as is necessary in the
apinion of the Engineer. Unless such suspension is:

(n) otherwise provided for in the Contract.

(b) necessary by reason of some default of or breach of contract by the
Contractor or for which he is responsible,
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{¢) necessary by reason of climatic conditions of the Site. or

(d) necessary for the proper execution of the Works or for the safety of the
Waorks or any part thereof (save to the extent that such necessity arises from any
act or default by the Engineer or the Employer or from any of the risks defined
in Sub-Clause 20.4),

Sub-Clause 40.2 shall apply.

Engineer's Determination following Suspension

Where, pursuant to Sub-Clause 40,1, this Sub-Clause applies the Engineer shall,
after due consultation with the Employer and the Contractor, determine:

(@) any extension of time to which the Contractor is entitled under Clause 44,
and

(b) the amount, which shall be added to the Contract Price, in respect of the
cost incurred by the Contractor by reason of such suspension,

and shall notify the Contractor accordingly. with a copy to the Emplover.
Suspension lasting more than 84 Days

It the progress of the Works or any part thereof is suspended on the written
instructions of the Engineer and if permission to resume work is not given by
the Engineer within a period for 84 davs from the date of suspension then,
unless such suspension is within paragraph (a), (b), (¢) or (d) of Sub-Clause
40.1, the Contractor may give notice to the Engineer requiring permission,
within 28 days from the receipt thereo!. to proceed with the Works or that part
thereof in regard 1o which progress is suspended. IF, within the said time, such
permission is not granted, the Contractor may, but is not bound to, elect to treat
the suspension, where it affects part only of the Works, &5 an omission of such
part under Clause 51 by giving a further notice to the Engineer to that effect. or,
where it affects the whole of the Works, treat the suspension os an event of
default by the Emplover and terminates his employment under the Contract in
accordance with the provisions of Sub-Clause 69.1, whereupon the provisions
of Sub-Clause 692 and 69.3 shall apply

Commencement and Delays
Commencement of Works

The Contractor shall commence the Works as soon as is reasonably possible
after the receipt by him of notice to this effect from the Engineer, which nutice
shall be issued within the time stated in the Appendix 1o Tender after the date of
the Letter of Acceptance. Thereafier, the Contractor shall proceed with the
Works with due expedition and without delay. -
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Possession of Site and Access Thereto
Save insofar as the Contract may prescribe:

(#) the extent of portions of the Site of which the Contractor is w be given
possession from time to time,

(b) the order in which such portions shill be made available to the Contractor,

and, subject to any requirement in the Contract as to the order in which the
Works shall be exccuted. the Emplover will, with the Engineer's notice to
commence the Works, give to the Contractor possession of

{¢) so much of the Site, and

(d) such access os, in acéordance with the Contract, is to be provided by the
Employer as may be required to enible the Contractor 1o commence and
proceed with the execution of the Works in accordance with the Program
referred to in Clause 14, if any, and otherwise in accordance with such
reasonable proposals as the Contractor shall. by notice to the Engineer with a
copy to the Employer, make. The Emplover will. from time to time as the
Works proceed, give to the Contractor possession of such further portions of the
Site as may be required to enable the Contractor to proceed with the execution
of the Works with due dispateh in sccordance with such Program or proposals,
as the case may be.

Failure to Give Possession

if the Contractor suffers delay and/or incurs costs from failure on the part of the
Emplover to give possession in accordunce with the terms of Sub-Clause 42.1,
the Engineer shall, after due ¢onsultation with the Employer and the Contracior,

determine:

(1) any extension of time to which the Contractor is entitled under Clause 44,
and

(b) the amount of such costs. which shull be added 1o the Contract Price.

and shall notify the Contractor accordinzly, with a copy to the Emplover.
Rights of Way and Facilities

The Contractor shall bear all costs and charges for special or temporary way
leaves required by him in connection with access to the Site. The Contractor

shall also provide at his own cost any additional facilities outside the Site
required by him for the purposes of the Works.
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Time for Completion

The whole of the Works and, if applicuble, any Section required to be completed
within a particular time as stated in the Appendix to Tender, shall be completed.
in accordance with the provisions of Clause 48, within the time stated in the
Appendix to Tender for the whole of the Works or the Section (as the case may
be), calculated from the Commencement Date, or such extended time as may be
allowed under Clause 44,

Extension of Time for Completion

In the event of:

{a) the amount or nature of extra or additional work,

{b) any cause of delay referred to in these Conditions,

(¢) exceptionally adverse climatic conditions,

(d) any delay, impediment or prevention by the Employer, or

(e) other special circumstances which may occur, other than through a default
of or breach of contract by the Contractor or for which he is responsible,

being such as fairly 1o entitle the Contractor to an extension of the Time for
Completion of the Works, or any Section or part thereof, the Engineer shall,
after due consultation with the Employer and the Contractor, determine the
amount of such extension and shall notify the Contractor sccordingly, with a
copy 1o the Employer,

Contractor to Provide Notification and Detailed Particulars

Provided that the Engineer is not bound to' make any determination unless the
Contractor has

(a) within 28 days after such event has first arisen notified the Engineer with a
copy to the Employer, and

(b) within 28 duys or such other reasonable time as may be agreed by the
Engineer, after such notification submitted to the Engineer detailed particulars
of any extension of time to which he may consider himself entitled in order that
such submission may be investigated a1 the time.

Interim Determination of Extension

Provided also that where an event has u continuing effect such that it is not
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practicable for the Contractor to submit detailed particulars within the period of
28 days referred to in Sub-Clause 44.21b), he shall nevertheless be entitled to an
extension of time provided that he has submitted 1o the Engineer interim
particulars at intervals of not more thon 28 days and final particulars within 28
days of the end of the effevts resulting from the event. On receipt of such
interim particulars, the Engincer shall, without undue delay, make an interim
determination of extension of time and, on receipt of the final particulars, the
Engineer shall review all the circumstances and shall determine an overall
extension of time in regard to the event. In both such cases the Enginecr shall
mike his determination after due cmsulttion with the Employer and the
Contractor and shall notify the Contractor of the determination, with a copy to
the Employer. No final review shall result in a decrease of any extension of
time already determined by the Engineor,

Restriction on Working Hours

Subject to any provision to the contrary contained in the Contract, none of the
Works shall, save as hereinafter provicled, be carried on during the night or on
locally recognised days of rest without the consent of the Engineer, except when
work is unavoidable or absolutely necessary for the saving of life or property or
for the safety of the Works, in which case the Contractor shall immediately
advise the Engincer. Provided that the provisions of this Clause shall not be
applicable in the case of any work which it is customary to carry out by multiple
shifis.

Rate of Progress

I for any reason, which does not entitle the Contructor to an extension of time,
the rate of progress of the Works or any Section is al any time, in the opinion of
the Engineer, too slow to comply with the Time for Completion. the Enginesr
shall so notify the Contractor who shall thereupon take such sieps as are
necessary, subject to the consent of the Engineer, (o expedite progress o s (o
comply with the Time for Completion, The Contractor shall not be entitled to
any additional payment for taking such steps. If, as a result of any potice given
by the Engineer under this Clause, the Contractor considers that it is necessary
to do any work at night or on locally recognized days of rest, he shall be entitled
to seck the consent of the Engineer o 10 do. Provided that if any steps, taken by
the Contractor in meeting his obligations under this Clause, invelve the
Employer in additional supervision codts, such cost shall, after due consultation
with the Employer and the Contractor, be determined by the Engineer and 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 and the
Engineer shall notify the Contractor accordingly, with o copy to the Employer.

Liguidated Damages for Delay

If the Contractor fhils to comply with the Time for Completion in accordance
with Clause 48, for the whole of the Works or. if applicable, any Section within
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the refevant time prescribed by Clausc 43, then the Contractor shall pay to the
Employer the relevant sum stated in the Appendix to Tender as liquidated
damages for such default and not as a pemalty (which sum shall be the only
monkes due from the Contractor for such default) for every day or part of a day
which shall elapse between the relevant Time for Completion and the date
stated in a Teking-Over Centificate of the whole of the Works or the relevant
Section, subject to the applicable limit stated in the Appendix to Tender. The
Employer may, without prejudice to any other method of recovery, deduct the
amount of such damages from any monies doe or to become due to the
Contractor. The payment or deducticn of such damages shall not relicve the
Contractor from his obligation to complete the Works, or from any other of his
obligations and liabilities under the Contract.

Reduction of Ligoidated Damages

If, betore the Time for Completion of the whole of the Works or, if applicable.
any Section, a Taking-Over Certificate has been issued for any part of the
Works or of a Section, the liquidated damages for delay in completion of the
remainder of the Works or of that Section shall, for any period of delay after the
date stated in such Teking-Over Certificate, and in the absence of Alternative
provisions in the Contract, be reduced in the proportion which the value of the
part 5o certified bears to the value of the whole of the Works or Section, as
applicable. The provisions of this Sub-Clause shall only apply to the rate of
liquidated damages and shall not affect the limit thereofl

Taking-Over Certificate

When the whole of the Works has been substantially completed and have
sutisfuctorily passed any Tests on Completion prescribed by the Contract, the
Contractor may give a notice to that effect to the Engineer with a copy 1o the
Employer, accompanied by a written undertaking to finish with due expedition
any outstanding work during the Defects Liability Period. Such notice and
undertaking shall be deemed 1o be a request by the Contractor for the Engineer
to issue 4 Tuking-Over Centificate in respect of the Works: The Engineer shall
within 21 days of the date of delivery of such notice, cither issue to the
Contractor; with a copy to the Employer, a Taking-Over Certificate, stating the
date on which, in his opinion, the Works were substantially completed in
accordance with the Contract, or give instructions in writing to the Contractor
specifving all the work which, in the Engineer's opinion, is required to be done
by the Contractor before the issue of such Certificate. The Engineer shall also
notify the Contractor of any defesis in the Works affecting substantial
completion that may appear after such instructions and before completion of the
Woks specified therein. The Contractor shall be entitled to receive such
Taking-Over Certificate within 21 days of completion, to the satisfaction of the
Enginieer, of the Works so specified and remedying any defects so notified.
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Taking Over of Sections or Parts

Similarly, in accordance with the procedure set out in Sub-Clause 48.1, the
Contractor may request, and the Engineer shall issue a Taking-Over Certificate
in respect of:

(a} amy Section in respect of which a separate Time for Completion is provided
in the Appendix to Tender,

{b) any substantial part of the Permanemt Works which has been both
completed to the satisfaction of the Engineer and, otherwise than as provided for
in the Contract, occupied or used by the Emplover, or

{¢) any part of the Permanent Works which the Emplover has elected to occupy
or use prior to completion (where such prior occupation or use is not provided
for in the Contract or has not been agreed by the Contractor as a femporary
measire).

Substantial Completion of Parts

If any part of the Permanent Works his been substantially completed and has
satisfactorily passed any  Tests on Completion preseribed by the Contractor, the
Engineer may issue a Taking-Over Centificate in respect of that part of the
Permanent Works before completion of the whole of the Works and, upon the
issue of such Certificate, the Contractor shall be deemed to have underiaken to
complete with due expedition any outstanding work in that part of the
Permanent Works during the Defects Liability Period.

Surfaces Requiring Reinstatement
Provided that a Taking-Over Certificate given in respect of any Section or part
of the Permanent Works before completion of the whole of the Works shall not

be deemed w certify completion of any ground or surfaces reguiring
reinstatement. unless such Taking-Over Certificate shall expressly so siate.

Defects Liability
Defects Liability Period

In these Conditions the expression "Defects Liability Period” shall mean the
defects liability period named in the Appendix to Tender, calculated from:

{a) the date of completion of the Works certified by the Engincer in nccordance
with Clause 48, or

(b) in the event of more than one certificate having issued by the Engineer
under Clause 48, the respective dates so certified.
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and in relation to the Defects Liability Period the expression “the Works” shall
be construed accordingly.

Completion of OQutstanding Work aml Remedving Defects

To the intent that the Works shall. at or as soon as practicable after the
expiration of the Defects Liability Period, be delivered o the Emplover in the
condition required by the Contract, fair wear and tear excepted, to the
satisfaction of the Enginger, the Contractor shall:

(#) complete the work, if any, outstanding on the date stated in the Toking-
Over Certificate as soon as practicable after such date, and

(b) excoute all such work of amemdment. reconstruction, and remedying
defects, shrinkages or other faults as the Engineer may, during the Defects
Liability Period or within 14 days after its expiration. as 4 result of an inspection
made by or on behall of the Engineer prior to its expiration, instruct the
Contractor to execute.

Cost of Remedying Defects

All work referred to in Sub-Clause 49.2(b) shall be executed by the Contractor
at his own cost if the necessity thereaf i<, in the opinion of the Engineer, due to:

(a) the use of materials, Plant or workmanship not in accordance with the
Contract,

(h) where the Contractor is respornsible for the design of part of the Permanent
Warks, any fault i n such design. or

(¢) the neglect or failure on the part of the Contractor to comply with any
obligation. expressed or implied. on the Contractor’s part under the Contract.

If, in the opinion of the Engineer. such necessity is due 1o any other cause, he
shall determine an addition 10 the Contract Price in accordance with Clause 32
and shall notify the Contractor accordingly, with a copy to the Employer.

Contractor's Failure to Carry Out Instructions

In case of default on the pan of the Contractor in carrving out such instruction
within a reasonable time, the Employer shall be entitled 1o employ and pay other
persons to carry out the same and if such work is work which. in the opinion of
the Engineer, the Contractor was liable 1o do at his own cost under the Contract,
then all cost consequent thereon or incidental thereto shall, afier due
consultation with the Emplover and the Contractor, be determined by the
Engineer and shall be recoverable from the Contractor by the Employer. and
may be deducted by the Emplover from any  monies due or 1o become due to
the Contractor and the Engincer shall notify the Contractor accordingly, with a
capy to the Employer.
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Contractor to Scarch

If any defect, shrinkage or other fault in the Works appears at any time prior to
the end of the Defects Linbility Period, the Engineer may instruct the
Contractor, with a copy to the Employer, to search under the directions of the
Engineer for the cause thereol. Unless such defect, shrinkage or other fault is
one for which the Contractor is liable under the Contract, the Engineer shall,
after due consultation with the Employer and the Contractor, determine the
amount in respect of the costs of such ~earch incurred by the Contractor, which
shall be added to the Contract Price and shall notify the Contractor accordingly,
with a copy 10 the Employer. If such defect, shrinkage or other faull is one for
which the Contractor is linble, the cost of the work carried out in searching as
aforesaid shall be borne by the Contractor and he shall in such case remedy such
defect, shrinkage or other fault at his own cost in accordance with the provisions
of Clause 49.

Alterations, Additions and Omissions
Variations

The Engincer shall make any variation of the form, quality or quantity of the
Warks or any part thereof that may, in his opinion, be necessary and for that
purpose, or if for any other reason it shall, in his opinion, be appropriate. he
shall have the authority 1o instruct the Contractor 1o do and the Contractor shall
doany of the following:

(a) increase or decrease the quantity of any work included in the Contract,

(b) omit any such work (but not if the omitted work is to be carried out by the
Employer or by ancther contractor).

(¢) c¢hange the character or quality or kind of any such work,

(d) change the levels, lines, position and dimensions of any part of the Works,

(e) exccute additional work of any kind necessary for the completion of the
Works, or

(f) change any specified sequence or timing of construction of any part of the
Works.

No such varistion shall in any way vitiate or invalidate the Contract, but the
effect, if any, of all such variations shall be valued in accordance with Clause
52. Provided that where the issue of an instruction to vary the Works is
necessitated by some default of or breach of contract by the Contractor or for
which he is responsible, any additional cost attributable to such default shall be
bome by the Contractor.

Instructions for Variations

The Contractor shall not make any such variation without an instruction of the
Engineer. Provided that no instruction shall be required for increase or decrease

(95)




52.1

GENERAL CONENTIONS OF CONTRACT

an instruction given under this Clause but is the result of the guantities
exceeding or being less than those stated in the Bill of Quantities.

Valvation of Variations

All variations referred 1o in Clause 51 and any additions 1o the Contract Price
which are required to be determined in sccordance with Clause 52 (for the
purposes of this Clause referred 1o as "varied work"), shall be valued at the rates
and prices set out in the Contract if; in the opinion of the Engineer, the same
shall be applicable. If the Contract does not contain any rates or prices
applicable to the varied work, the rates and prices in the Contract shall be used
as the basis for valuation so far as may be reasonable, failing which, after due
consultation by the Engineer with the Emplover and the Contractor, sujtable
rates or prices shall be sgreed upon berween the Engincer and the Contractor.
In the event of disugreement, the Engincer shall fix such rutes or prices as are, in
his apinion, appropriate and shall notify the Contractor accordingly, with a copy
to the Employer. Until such time as rates or prices are agreed or fixed, the
Engineer shall determine provisional rates or prices to enable on-account
payments to be included in certificates issued in accordunce with Clause 60,

Power of Engineer to Fix Rates

Provided that if the nature or amount of any varied work relutive to the nature or
amount of the whole of the Warks or 10 any part thereof, is such that, in the
opinion of the Engineer, the rate or price comained in the Contract for any item
of the Works is, by reason of such varied work, rendered inappropriate or
inapplicable, then, after due consultation by the Engineer with the Employer and
the Contractor, a suitable rie or price shall be agreed upon between the
Engineer and the Contractor. In the event of dissgreement, the Engineer shall
fix such other rate or price as is. in his opinfon. appropriate and shall natify the
Contractor accordingly, with a copy 1o the Employer. Until such time as rates or
prices are agreed or fixed, the Engincer shall determing provisional rates or
prices 1o enable on-account payments o be included in certificates issued in
necordance with Clause 60,

Provided also that no varied work instructed 1o be done by the Engineer
pursuant 1 Clause 51 shall be valued under Sub-Clause 52.1 or under this Sub-
Clouse unless, within 14 days of the date of such instruction and, other than in
the cose of omitted work, before the commencement of the varied work, notice
shall have been given either:

() by the Contractor to the Engineer of his intention to claim extra payment or
A varied rate or price, or
(b) by the Engineer 1o the Contractor of his intention 1o vary arate or price.
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Variations Exceeding 15 per cent

If, on the issue of the Tuking-Over Centificate for the whole of the Works, it is
found that as a result of?

(a) all varied work valued under Sub-Clauses 52.1 and 52.2, and

(h) all adjustments upon measurement of the estimated quantities set out in the
Bill of Quantities, excluding Provisional Sums, dayworks and adjustment of
price made under Clause 70,

but not from any other cause, there have been additions to or deductions from
the Contract Price which taken together are in excess of 15 per cent of the
"Effective Contract Price” (which for the purposes of this Sub-Clause shall
mean the Contract Price, excluding Provisional Sums and allowance for
dayworks, if any) then and in such event (subject to any action already tuken
under any other Sub-Clause of this Clause), after due consultation by the
Engineer with the Emplover and the Contractor, there shall be added to or
deducted from the Contract Price such further sums as may be agreed between
the Contractor and the Engineer or, failing agreement, determined by the
Engineer having regard o the Contractor’s Site and general overhead costs of
the Contract. The Engineer shall natily the Contractor of any determination
made under this Sub-Clause, with a copy 10 the Employer. Such sum shall be
based only on the amount by which siich additions or deductions shall be in
excess of 15 per ¢ent of the Effective Contract Price.

Dayvwork

The Engineer may, if in his opinion it is nevessary or desirable, issue an
instruction that any varied work shall be exeouted on a daywork basis. The
Contractor shall then be paid for such varied work under the terms set out in the
daywork schedule included in the Contract and at the rates and prices affixed
thereta by him in the Tender.

The Contractor shall furnish to the Engineer such receipts or other vouchers us
may be necessary to provide the amounts paid and, before ordering material,
shall submit o the Engineer quotations (or the same for his approval,

In respect of such of the Works executed on a daywork basis | the Contractor
shull during the continuance of such work, deliver each day to the Engineer an
exact list in duplicate of the names, occupation and time of all workmen
employed on such work and a statement, also in duplicate, showing the
description and quantity of all muaterinls and Contractor's  Equipment used
thereon or therefore other than Contractor’s Equipment which is included in the
percentage addition in accordance with such daywork schedule. One copy of
cach list and statement will, it correct, or when agreed, be signed by the
Engineer and returned to the Contractor,

At the end of each month the Contractor shall deliver lathe Engineer a priced
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stntement of the labour, materials and Contractor’s FEquipmenl. except as
aforesaid, used and the Contractor shall not be entitled to any payment unless
such lists and statements have been fully and punctually rendered. Provided
always that if the Engineer considers that for any reason the sending of such lists
or statements by the Contractor, in accordance with the foregoing provision, was
impracticable he shall nevertheless be entitled to authorize payment for such
work, cither as daywork, on being satisfied as to the time employed and the
lubour, materials and Contractor’s Equipment used on such work, or at such
value therefore as shall, in his opinion, be fair and reasonable.

Procedure for Claims
Notice of Claims

Notwithstanding any other provision of the Contract, i the Contractor intends to
¢laim any additional payment pursuant to any Clause of these Conditions or
otherwise, he shall give notice of his intention to the Engineer with a copy to the
Employer, within 28 days after the event giving rise to the claim has first arisen.

Contemporary Records

Lipon the happening of the event referred to in Sub-Clause 53.1, the Contractor
shall keep such contemporary records as may reasonably be necessary (o Suppaort
any claim he may subsequently wish to make. Without necessarily admitting
the Emplover's liability, the Engineer shall, on receipt of a notice under Sub-
Clause S3.1, inspect such contemporary records und may instruct the Contractor
1o keep any further contemporary records as are reasonable and may be malerial
to the glaim of which notice has been given. The Contractor shall permit the
Engineer to inspect all records kept pursuant to this Sub-Clause and shall supply
him with copies thereol us and when the Enginger so instructs.

Substantiation of Claims

Within 28 days, or such other reasonable time as may be agreed by the Engineer,
of giving notice under Sub-Clause 53,1, the Contractor shall send to the
Engineer an account giving detailed particulars of the amount ¢laimed and the
grounds upon which the claim is based. Where the event giving rise to the
claim his a continuing effect, such account shall be considered to be an inerim
sccount and the Contractor shall, at such intervals as the Engineer may
reasonably require, send further interim accounts giving the accumulated
amount of the cluim and any further grounds upon which it is based. In cases
where interim accounts are sent to the Eagineer, the Contractor shall send a final
account within 28 days of the end of the eftects resulting from the event. The
Contractor shall, if required by the Engineer so to do, copy 1o the I'_mplnyur all
accounts sent Lo the Engineer pursuant to this Sub-Clause,
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Failure to Comply

If the Contractor fails to ¢omply with any of the provisions of this Clause in
respect of any claim which he seeks 1 make, his entitlement to payment in
respect thereof shall not exceed such amount as the Engineer or any arbitmtor or
arbitrators appointed pursuant to Sub-Cliuse 67,3 assessing the claim considers
to be verified by contemporary records (whether or not such tecords were
brought to the Engineer’s notice as required under Sub-Clause 532 and 53.3),

Payment of Claims

The Contractor shall be entitled to huve included in any interim payment
cerified by the Engineer pursuant to Clause 60 such amount in respect of any
claim as the Engineer. after due consultation with the Employer and the
Contractor, may consider due to the Conrractor provided that the Contractor has
supplied sufficient particulars to enable the Engineer to determine the amount
due. If such particulars are insufficient w substantiate the whaole of the claim,
the Contractor shall be entitled to paynient in respect of such part of the claim as
such particulars may substantiste to the satisfaction of the Engineer. The
Engineer shall notify the Contractor of any determination made under this Sub-
Clause, with a copy to the Employer.

Contractor's Equipment, Temporary Works and Materials

Contractor's Equipment, Temporary Works and Materials; Exclusive Use
for the Works

All Contractor's Equipment, Temporary Works and materials provided by the
Contractor shall, when brought on to the Site, be deemed to be exclusively
intended for the execution of the Works and the Contractor shall not remove the
same or any part thereof, except for the purpose of moving it from one part of
the Site w another, without the consent of the Engineer. Provided that consent
shall not be required for vehicles enguged in transporting any staff, labour,
Contractor's Equipment, Temporary Works, Plant or materials to or from the
Site.

Employer not Liable for Damuage

The Employer shall not at any time be liable, save as mentioned in Clauses 20
and 65, for the loss of or damage to any of the sid Contractor’s Equipment,
Temporary Works or materials,

Customs Clearance

The Emplover will use his best endeavors in assisting the Contractor, where

required, in obtaining clearance through the Customs of Contractor’s Equipment,
muterials and other things required for the Works.
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Re-export of Contractor's Equipment

In respect of sny Contractor's Equipment which the Contractor has imported
for the purpases of the Works, the Employer will use his best endeavors 1o
assist the Contractor, where required, in procuring any necessary Government
consent to the re-export of such Contragtor’s Equipment by the Contractor
upon the removal thereof pursuant to the terms of Contract.

Conditions of Hire of Contractor's Equipment

With a view to securing, in the evem of termination under Clause 63, the
continued availability, for the purpose of executing the Works, of any hired
Contractor’s Equipment, the Contractor shall not bring on 1o the Site any hired
Contractor's Equipment unless there is an agreement for hire thereof (which
agreement shall be deemed not to include an agreement for hire purchase)
which contains a provision that the owner thereof will, on réguest in writing
made by the Employer within 7 days after the date on which any termination
hus become effective, and on the Employer undertaking to pay all hire charges
in respect thereof from such date, hire sach Contractor's Equipment to the
Emplover on the same terms in all respect as the same was hired to the
Contractor save that the Employer shall be entitled to permit the use thereof by
any other contractor employed by him for the purpose of execution and
completing the Works and remedying any defects therein, under the terms of
the said Clause 63,

Costs for the Purpose of Clause 63

In the event of the Emplover entering into any agreement for the hire of
Contractor's Equipment pursuant to Sub-Clause 54.5, all sums properly paid
by the Employer under the provision of any such agreement and sll costs
incurred by him (including stamp dutics) in entering into such agreement shall
be deemed, for the purpose of Clause 63, to be part of the cost of executing
and completing the Works and the remedying of any defects therein,

Incorporation of Clause in Subcontracts

The Contractor shall, where entering into any subcontract for the execution of
any part of the Works, incorporste in such subcontract (by reference or
otherwise) the provisions of this Clause in relation to Contractor's Equipment,
Temporary Works or materials brought on to the Site by the Subcontractor,
Approval of Materials not implied

The operation of this Clause shall not be deemed to imply any approval by the

Engineer of the materials or other matters referred to therein nor shall it
prevent the rejection of any such materials at any time by the Engineer.
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Measurement

Quantities

The quantities set out in the Bill of Quantities are the estimated quantities for
the Works, and they are not to be taken ss the sctual and correct

quantities of the Works to be executed by the Contractor in fulfillment of
his obligations under the Contract.

Waorks to be Measured

The Engineer shall, except as otherwise stated, ascertain and determine by
measurement the value of the Works in accordance with the Contract and the
Contractor shall be paid that value in accordance with Clause 60. The
Engineer shall, when he requires any part of the Works to be measared, give
reasonable notice to the Contractor's authorized agent, who shall:

{a) forthwith attend or send a gualified representative to assist the
Engineer in making such meosurement, and

th)  supply all particulars required by the Engineer.

Should the Contractor not auend, or neglect or omit to send such
representative, then the measurement made by the Engineer or approved by
him shall be taken to be the correct measurement of such part of the Works,
For the purpose of measuring such Permanent Works as are to be measured by
records and drawings, the Engineer shall prepare records und drawings as the
work proceeds and the Contractor, os and when called upon o do o in
writing. shall, within 14 days, attend 10 examine and agree such records and
drawings with the Engineer and shall sign the same when so agreed. 1f the
Contractor does not attend to examine and agree such records and drawings,
they shall be taken to be correct. 1£ after examination of such records and
drawings, the Contractor does not agree the same or does not sign the same as
sgreed, they shall nevertheless be taken to be correct, unless the Contractor,
within 14 days of such examination, lodges with the Engineer notice of the
respects in which such records and drawings are claimed by him 1o be
incorrect, On receipt of such notice, the Engineer shall review the records and
drawings and either confirm or vary them,

Method of Measurement

The Works shall be mensured nel, notwithstanding any general or local
custom, except where otherwise provided for in the Contract.

Breakdown of Lump Sum Items

For the purposes of statements submitted in accordunce with Sub-Clause H.I 1
the Contractor shall submit to the Engineer, within 28 days after the receipt of
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the Letter of Acceptance, a breakdown for each of the lump sum items
contained in the Tender. Such breakdowns shall be subject to the approval of
the Engineer.

Provisional Sums

Definition of " Provisional Som"

"Provisional Sum™ means a sum included in the Contract and so designated in
the Bill of Quantities for the execution of any pant of the Works or for the
supply of goods, materials. Plant or services; or for contingencies, which sum
may be used, in whole or in part, or not at all, on the instructions of the
Engineer, The Contractor shall be entitled to only such amounts in respect of
the work, supply or contingencies to which such Provisional Sums relate as
the Engineer shall determine in accordance with this Clause. The Engineer
shall notify the Contractor of any determination made under this Sub-Clause,
with a copy to the Emplover.

Use of Provisional Sums

In respect of every Provisional Sum the Engineer shall have authority to issue
instructions for the execution of work or for the supply of goods, material,
Plant or services by:

(a)  the Contractor, in which cast the Contractor shall be entitled to an
amount equal to the value thereof determined in accordance with Clause 52,
and

(b)  anominated Subcontractor, as hereinafter defined, in which case the
sum to be paid to the Contractor therefore shall be determined and paid in
accordance with Sub-Clause 59.4.

Production of Vouchers

The Contractor shall produce to the Engineer all quotations, mvoices,
vouchers and accounts or receipts in connection with expenditure in respect of
Provisional Sums, except where work s valued in accordance with rates or
prices set out in the Tender.

Nominated Subcontractors
Definition of ""Nominated Subcontractors”

All specialists, merchants, tradesmely and others executing any work or
supplying any goods, materials. Plant or services for which _Pn:msmna.l Sums
are included in the Contragt, who may have been or be nominated or selected
or approved by the Emplayer or the Engineer, and all persons 1o wh_.mn by
virtue of the provisions of the Cuntract the Contractor is required 1o
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subcontruct shall, in the ex¢cution of such work or the supply of such goods,
materials. Plant or services, be deemed to be subcontractors to the Contractor
and ore referred to in this Contract as "nominated Subcontractors”.

Nominated Subcontractors, Objection to Nomination

The Contractor shall not be required by the Employer or the Engineer. or be
deemed to be under any obligation, to ¢mploy any nominated Subcontractor
against whom the Contractor may raise reasonable objection. or who declines
to enter into subcontract with the Contractor containing provisions:

(@) that in respect of the work, goods. materials, Plant or scrvices the subject of
the subcontract, the nominated Subcontractor will undertake towards the
Contractor such obligations and labilities us will enable the Contractor to
discharge his own obligations and liabilities towards the Employer under the
terms of the Conmtract and will save hurmiess and indemnify the Contractor
from and against the same and from all claims, proceedings, damages, costs,
charges and expenses whatsoever arising out of or in connection therewith, or
arising out of or in connection with any failure to perform such obligations or
to ful il such liabilities, and

() thut the nominated Subcontructor will save harmless and indemnity
the Contractor from and against any negligence by the nominated
Subcontractor, his agents, workmen and servants and from and against any
misuse by him or them of any Temporary Works provided by the Contractor
for the purposes of the Contract and from all claims as aforesaid.

Design Requirements to be Expressly Stated

If in connection with any Provisional Sum the services to be provided include
any matter of design or specification of any part of the Permanent Works or of
any Plant to be incorporated therein. such requirement shall be expressly
stated in the Contract and shall be inclided in any nominated Subcontract. The
nominated Subcontract shall specify that the nominated Subcontractor
providing such services will save harmless and indemnify the Contractor from
and against the same and from all claims, proceedings, damages, costs.
charges and expenses whatsoever arising out of or in comnection with any
failure to perform such obligations or 1o fulfill such liabilities.

Payments to Nominated Subcontractors

For all work executed or goods, materials, Plant or services supplied by any
nominated Subcontractor, the Contractor shall be entitled to;

(a) ﬂw:umlprttpaidurdmu-b:pﬂdwﬂwtwmacmr.mﬂmimuwﬁuﬁ
of the Engineer, and in accordance with the snbcontrict.

(b} in respect of labour supplied by the Contractor, the sum, if any,
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entered in the Bill of Quantities or, if instructed by the Engineer pursuant to
paragraph (a) of Sub-Clause 58.2, as muy be determined in accordance with
Clause 52; and

(c) in respect of all other charges and profit, 4 sum being a percentage rate of
the actual price paid or due to be paid calculated, where provision has been
made in the Bill of Quantities for a rate to be set agninst the relevant
Provisionul Sum, at the rate inserted by the Contractor against that item or,
where no such provision has been made. at the mte inserted by the Contractor
in the Appendix to Tender and repeated where provision for such is made ina
special item provided in the Bill of Quantities for such purpose.

Certification of Payments to Nominated Subcontractors

Before issuing. under Clause 60 any certi ficate, which includes any payment in
respect of work done or goods, materivls, Plant or services supplied by any
nominated Subcontractor, the Engineer shall be entitled to demand from the
Contractor reasonable proof that all payments, less retentions, included in
previous certificates in respect of the work or goods, materials. Plant or
services of such nominated Subcontraetor have been paid or discharged by the
Contractor.  If the Contractor fails 1w supply such proof, then. unléss the
Contractor:

(a) satisfies the Engincer in writing that he has reasonable cause for
withholding or refusing 1o make such pavment, and

(b) produces to the Engineer reasonable proof that he has so informed such
nominated Subcontractor in writing.

the Emplover shall be entitled to pay to such nominated Subcontractor direct,
upon the certificate of the Engineer, all payments, less retention, provided for
in the nominated Subcontract, which the Contractor has failed 1o make to such
nominated Subcontractor dand to deduct by way of set-ofT the gmount so paid
by the Employer from any sums due or to become due from the Employer to
the Contractor.

Provided that, where the Engincer has certified and the Employer has paid
direct as aforesaid, the Engineer shall in issuing any further certificate in
favour of the Contractor, deduct from the amount thereof the amount so paid,
direct as aforesaid, but shall not withhold or deluy the issue of the cerificate
itself when due to be issued under the terms of the Contract.

Certificates and Payment
Monthly Statements
The Contractor shall submit to the Engineer nfter the end of cach month six

copies, each signed by the Contractor's representative nppm.wd by the
Engineer in accordance with the Sub-Clause 15.1, of a statement, in such form
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as the Engineer may from time to time prescribe, showing the amounts to
which, the Contractor considers himself 1o be entitled up 10 the end of the
month in respect of:

{a) the value of the Permanent Works esecuted,

(b) any other items in the Bill of Quantities including those for Contractor’s
Equipment, Temporary Works, dayworks and the like,

(¢) the percentage of the invoice value of listed materials, all as stated in the

‘Appendix to Tender, and Plant delivered by the Contractor on the Site for

incorporation in the Permanent Works but not incorporated in such Works,

(d) adjustments under Clause 70, and

(e) any other sum to which the Contractor may be entitled under the
Contract or otherwise.

Monthly Pavments

The Engineer shall, within 28 days of receiving such statement, certily to the
Employer the amount of payvment to the Contractor which he considers due
and pavable in respect thereof, subject:

() firstly, 1o the retention of the account calculated by applying the Percentage
of Retention stated in the Appendix to Tender, 1o the amount to which the
Contractor is entitled under paragraph (u), (b), (c) and (e) of Sub-Clause 60,1
until the amount so retained reaches the Limit of Retention Money stated in
the Appendix to Tender, and

(b} secondly, to the deduction, other than pursuant to Clause 47, of any
sums which may have become due and payable by the Contractor to the

Employer.

Provided that the Engineer shall pot be bound to certify any payment under
this Sub-Clause if the net smount thereof, after all retentions and deductions,

would be less than the Minimum Amount of Interim Payment Certificates
stated in the Appendix to Tender.

Notwithstanding the terms of this Clause or any other Clause of the Contract
no amount will be certified by the Engineer for payment until the performance
security, if required under the Contract. has been provided by the Contractor
and approved by the Employer.

Payment of Retention Money

(a) Upon the issue of the Taking-Over Certificate with respect u:-tlhcwlwfc of
the Works, one half of the Retention Money, of upon the issue of a Taking-
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Over Certificate with respect to a Section or part of the Permanent

Works only such proportion thereof as the Engineer determines having regard
to the relative value of such Section or part of the Permanent Works. shall be
certified by the Engineer for payment to the Contractor.

(h) Uipon the expiration of the Defects Liability Period for the Works
the other holf of the Retention Money shall be certified by the Engineer for
payment to the Contractor. Provided that, in the event of different Defects
Liability Periods having become applicable 1o different Sections or part of the
Permanent Works pursuant to Clause 48, the expression "expiration of the
Pefects Liability Period” shall, for the purposes of this Sub-Clause, be deemed
to mean the expiration of the lntest of such periods. Provided also that if at
such time, there <hall remain 10 be exceuted by the Contractor any work
instructed, pursuant to Clause 49 and 50, in respect of the Works, the Engineer
shall be entitled 1o withhold cemification until completion of such work of so
much of the balance of the Retention Money as shall, in the opinion of the
Engineer, represent the cost of the work remaining to be executed.

Correction of Certificates

The Engineer muy by any Interim Payment Certificate make any correction or
maodification in any previous certificate which shall have been issued by him
and shall have authority, if any work is not being carried out to his
satisfaction, 1o omit or reduce the value of such work in any Interim Payment
Certificate.

Statement at Completion

Naot later than 84 days after the issue of the Taking-Over Centificate in respect
of the whole of the Works, the Contractor shall submit to the Engineer a
Statement at Completion with supporting documents showing in detail, in the
foorm approved by the Engineen;

(a) The final value of all work done in sccordance with the Contract up to the
date stated in such Taking-Over Certificate,

(b) Any further sums which the Contractor considers to be due, and

(¢} An estimate of amounts which the C ontractor considers will become due
to him under the Contruct.

The estimated amounts shall be shown seéparately in such Statement o

Completion. The Engineer shall verify payment in accordance with Sub-
Clause 60,2,
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Final Statement

Not later than 56 davs after the issue of the Defecrs Liability Certificate
pursuant 1o Sub-Clause 62.1, the Contractor shall submit to the Engineer for
consideration o draft final statement with supporting documents showing in
detail, in the form approved by the Engincer:

() the value of all work done in accordance with the Contract, tnd
{Ii:',l Ir.tn;f further sums which the Contractor considers to be due to him under
the Contract.

If the Engineer disagrees with or cannct verify any part of the druft final
statement, the Contractor shall submit such further information as the
Engineer may reasonably require and shall make such changes in the draft as
may he agreed between them. The Contractor shall then prepare and submit 1o
the Engineer the final statement ns ugreed (for the purposes of these
Conditions referred to as the "Final Staterent”),

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 n dispute exists, the Engincer shall deliver to the
Employer an Interim Payment Cenificare for those parts of the draft final
statement, if any, which are not in dispute, The dispute may then be settled in
accordance with Clause 67,

Discharge

Upan submission of the Final Statement, the Contractor shall give to the
Employer, with a copy to the Engineer, a written discharge conlirming that the
total of the Final Statement represents full and final settloment of all monies
due to the Contractor arising out of or in respect of the Contract. Provided that
such discharge shall become effective only after pavment due under the Final
Payment Certificate issued pursuant to Suh-Clause 60.8 has been made and the
performance security referred 1o in Sub-Clause 10,1, if any, has been returnid
to the Contractor.

Final Pavment Certificate

Within 28 days after receipt of the Final Statement, and the written discharge,
the Engineer shall issue to the Employer (with a copy to the Contractor) a
Final Payment Centificate stating:

() the amount which, in the opinion of the Engineer, is finally due under the
Contract or otherwise, and

(b) after giving credit to the Employer for all amounts previously puid by the
Employer and for all sums to which the Emplover is entitled other than under
Clause 47, the balance, if any, due from the Employer to the Contractor or
from the Contractor 1o the Employer as the cuse maybffe
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Cessation of Employer's Liability

The Emplover shall not be liable 1o the Contractor for any matter or thing
arising out of or in connection with the Contract or execution of the Works,
uriless the Contractor shall have included a claim in respect thereof in his Final
Statement and (except in respect of matters or things arising after the issue of
the Taking-Over Certificate in respect of the whole of the Works) in the
Statement st Completion referred to in Sub-Clause 60.5.

Time for Payment

The amount due to the Contractor under any Interim Payment Certificate
issued by the Engineer pursuant to this Clause, or 1o any other term of the
Contract, shall, subject to Clause 47, be paid by the Employer 1o the
Contractor within 28 days after such Imerim Payment Certificate has been
delivered to the Employer, or, in the case of the Final Payment Centificate
referred to in Sub-Clause 60.8, within 36 days, after such Final Payment
Certificate has been delivered to the Employer. In the event of the failure of
the Employer to make payment within the times stated, the Employer shall pay
1o the Contractor interest at the rate statex! in the Appendix o Tender upon all
sums unpaid from the date by which the same should have been paid. The
provisions of this Sub-Clause are without prejudice to the Contractor's
entitlement under Clause 69 or otherwise.

Approval only by Defects Liability Certificate

Only the Defects Liability Centificate, referred to in Clause 62, shall be
deemed to constitute approval of the Works.

Defects Ijlhllllg Certificate

The Contract shall not be considered as completed until a Defects Liability
Certificate shall have been signed by the Engineer and delivered 1o the
Employer, with & copy to the Confractor, stating the date on which the
Contractor shall have completed his obligations to execute and complete the
Works and remedy any defects therein o the Engineer's satisfaction. The
Defects Linbility Certificate shall be given by the Engineer within 28 days
after the expiration of the Defects Liability Period, or, if different defects
linbility periods shall become applicable 1o different Sections or parts of the
Permanent Works, the expiration of the latest such period, or as soon
thereafter s any works instructed, pursuant 10 Clause 49 and 50, have been
completed to the satisfaction of the Engincer. Provided that the issue of the
Defects Liability Certificate shall not be a gondition precedent o payment 1o
the Contructor of the second portion of the Retention Money in accordance
with the conditions set out in Sub-Claus: 603,
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Unfulfilled Obligations

Notwithstanding the issue of the Defects Liability Centificate the Contractor
and the Emplover shall remain liable for the fulfillment of any obligation
incurred under the provisions of the Contract prior to the issue of the Defects
Liability Centificate which remains unperformed at the time of such Defects
Liability Certificate is issued and, for the purposes of determining the nature
and extent of any such obligation, the Contract shall be deemed to remain in
force between the parties to the Contract.

Remedies
Defuult of Contractor

[f the Contractor is deemed by law unable to pay his debts as they fall due, or
enters into voluntary or involuntary bankruptey, liguidation or dissolution
(other than a voluntary liquidation for the purposes of smalgamation or
reconstruction), or becomes insolvent, or mokes an arrangement with, or
assignment in favour of, his creditors, or agrees to carry out the Contract under
8 ¢ommittee of inspection of his creditors, or if a receiver, administrator,
trustee or liquidator is appointed over any substantial part of his assets, or if,
under any law or regulation relating to reorganization, arrangement or
readjustment of debts, proceedings are commenced against the Contractor or
resolutions passed in connection with dissolution or liquidation or if any steps
are taken to enforce any security interes: over a substantial part of the assets of
the Contractor, or if any act is done or event oceurs with respect to the
Contracior or his assets which, under any applicable law has a substantially
similar effect to any of the foregoing acts or events, or if the Contractor has
contravened Sub-Clause 3.1, or has an execution levied on his goods, or
Contract, if the Enginger certifics to the Employer. with a copy to the
Contractor, that, in his opinion, the Contractor:

(i) has repudiated the Contract, or
() without reasonable excuse has failed

(i) 1o commence the Works in accordance with Sub-Clause 41.1,
(i) to proceed with the Works, or any Section thereof, within 28 days
after receiving notice pursuant to Sub-Clause 46.1,

(¢} has failed to comply with a notice issued pursuant to Sub-Clause 37.4 or an
instruction issued pursuant to Sub-Clouse 39.1 within 28 days after having
received it

(d) despite previous warning from the Engineer, in writing, is otherwise
persistently or flagrantly neglecting to comply with any of his obligations
under the Contract, or
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() has contravened Sub-Clause 4.1,

then the Employer may. after giving |4 days' notice to the Contractor, enter
upon the Site and the Works and terminate the employment of the Contractor
without thereby releasing the Contractor from any of his obligations or
liabilities under the Contract, or affecting the rights and authorities conferred
on the Employer or the Engineer by the Contract, and may himsell complete
the Works or may employ any other contractor to complete the Works, The
Employer or such other contractor may use for such completion so much of
the Contractor's Equipment, Temporary Works and materials as he or they
may think proper.

Valuation at Date of Termination

The Engineer shall, as soon 45 may be practicable after any such entry and
termination by the Employer, fix and determine ex parte, or by or afier
reference 16 the parties or after such investigation or enquiries as he may think
fit to make or institute, and shall centify:

{a) what amount (if any) had, at the time of such entry and termination, been
reasonably earned by or would reasonubly sccrue 10 the Contractor in respect
of work then actually done by him under the Contruct, and

(b) the value of any of the said unused or partially used materials, any
Contractor's Equipment and any Temporary Works.

Payment after Termination

If the Employer terminates the Contragtor's employment under this Clause, he
shall not be liahle 10 pay to the Contractor any further amount (including
damages) in respect of the Contract until the expiration of the Defects Liability
Period and thereafter until the costs of execution, completion and remedying
of any defects, damages for delay in completion (if any) and all other expenses
incurred by the Employer have heen ascertsined and the amount thercof
certified by the Engineer. The Contractor shall then be entitled to receive only
such sum (if any) as the Engineer may certify would have been payable to him
upon due completion by him after deducting the said amount. If such amount
exceeds the sum which would have been payable 10 the Contractor on due
completion by him, then the Contructor shall, upon demand, pay to the
Employer the amount of such excess and it shall be deemed a debt due by the
Contractor to the Employer and shall be recoverable accordingly.

Assignment of Benefit of Agreement

Unless prohibited by law, the Contactor shall, if so, instructed by the
Engineer within 14 days of such entry and termination referred to in Sub-
Clause 63.1, assign fo the Employer the benefit of any agreement for the
supply of any goods or materials or services and/or for the execution of any
work for the purposes of the Contruct, which the Contractor may have entered
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into,
Urgent Remedinl Work

If, by reason of any uccident, or failure, or other event dteurring to, in, or in
connection with the Works, or any part thereof, either during the execution of
the Works, or during the Defects Liability Period, any remedial or other work
is, in the opinion of the Engineer, uigently necessary for the safety of the
Works and the Contractor is unable or unwilling at once to do such work, the
Employer shall be entitled to employ und pay other persons to carry out such
work as the Engineer muy consider necessary. If the work or repair so done by
thie Employer is work which, in the opinion of the Engineer, the Contractor
wiis liahle to do at his own cost under the Contract, then all costs consequent
thereon or incidental thereto shall, after due consultation with the Employer
and the Contractor, be determined by the Engineer and shall be recoverihle
from the Contructor by the Emplover, und may be deducted by the Employer
from any monies due or o become due to the Contractor and the Engincer
shall notify the Contractor accordingly, with a copy to the Employer. Provided
that the Engincer shall, as soon after the occurrence of any such emergency as
taay be reasonnbly practicable, notify the Contractor thereof,

Special Risks
No Liability for Special Risks

The Contractor shall be under no linhility whatsoever in cansequence of uny of
the specinl risks referred to in Sub-Clause 65.2, whether by way of indemnity
or otherwise, for or In respect ol

(4)  destruction of or damage to the Waorks, save to work condemned under
the provisions of Clause 39 pricr to the occurrence of any of the said
special risks,

(h)  destruction of or damage 1o property, whether of the Employer or third
parties, or

(€)  imjury or loss of lite.
Special Risks
The Specinl Risks are:

(a) the risks defined under paragraphs (a), (), (d) and (e) of Sub-Clause
(b) tzhﬂ:r:ﬂ defined under paragraph (b) of Sub-Clause 204 insofar as
these relate to the country in which the Works sre 1o be exécuted.

Damage to Works by Special Risks

If the Works or any materials or Plant oi or near or in ransit to the Site, or any
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of the Contractor’s Equipment, sustain destruction or damage by reason of any
of the said special risks, the Contractor shall be entitled to pavment in
accordance with the Contract for any Permanent Works duly executed and for
any materials or Plant so destroved or dumaged and, so far as may be required
by the Engineer or as may be necessary for the completion of the Warks, o
payment for:

(w)rectifying any such destruction or damage to the Works, and
(h) replacing or rectifying such materials or Contractor's Equipment,

and the Enginecr shall determine an addition to the Contract Price in
accordance with Clause 52 (which shall in the case of the cost of replacement
of Contractor's Equipment include the fair market value thereof as determined
by the Engineer) and shall notify the Contractor accordingly, with a copy to
the Employer.

Projectile, Missile

Destruction, damage, injury or loss of life caused by the explosion or impact,
whenever and wherever occurring, of any ming, bomb, shell, grenade, or other
projectile, missile, munition, or explosive of war, shall be deemed 1o be a
consequence of the said special risks.

Lnereased Costs arising from Special Risks

Save to the extent that the Contractor s entitled 10 payment under any other
provision of the Contract, the Employer shall repay to the Contractor any costs
of the execution of the Work (ather than such as may be attributable to the
cost of reconstructing work condemned under the provisions of Clause 39
prior to the occurrence of any specinl ridk) which are howsoever attributable to
or consequent on or the result of or in any way whatsoever connected with the
said special risks, subject however to the provisions in this Clause hereinafter
contained in regard to outbreak of war, but the Contractor shall, as soon as any
such cost comes to his knowledge, forthwith notify the Engineer thereof. The
Engineer shall, after due consultation with the Employer and the Contractor,
determine the amount of the Contractor's costs in respect thereof which shall
be added to the Contrict Price and shall notify the Contractor accordingly,
with & copy to the Employer,

Outbreak of War

If, during the currency of the Contract, there is an outhreak of war, whether
war is declared or not, in any part of the world which, whether financially or
otherwise, materially affects the execution of the Works, the Contractor shall,
unless and until the Contract is terminated under the provisions of this Clause,
continue to use his best endeavor 1o complete the execution of the Works.
Provided that the Employer shall be entitled. at any time after such outbreak of
war, o terminate the Contract by giving notice to the Contractor and, upon
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such notice being given, the Contract shall, except as 1o the rights of the
parties under this clause and Clause 67, terminate. but without prejudice 1o the
rights of either party in respect of any untecedent breach thereof.

Removal of Contractor's Equipment on Termination

If the Contract is terminated under the provisions of Sub-Clause 63.6, the
Contractor shall, with all ressonable dispatch, remove from the Site all
Contractor's Equipment and shall give similur facilities o his Subcontractors
to do so,

Payment if Contract Terminated

If the Contract is terminated as aforesaid, the Contractor shall be paid by the
Employer, insofar as such smounts or items have not already been covered by
payments on account made to the Contractor, for all work executed prior to the
date of termination at the rates and prices provided in the Contract and in
addition:

(a) the amounts payable in respect of any preliminary items referred to in the
Rill of Quantities, so far as the work or service comprised therein has been

“carried out or performed. and a proper portion of any such items which have

been partially carried out or performed.

(h) the cost of materials, Plant or goods reasonably ordered for the
Waorks which have been defivered to the Contractor or of which the Contractor
is legally liable to necept delivery, such materials, Plant or goods becoming the
property of the Employer upon such payments being made by him.,

(€] a sum being the amount of any expenditure reasonably incurred by the
Contractor in the expectation of compluting the wholé of the Works insofar as
such expenditure has not been covered by any other payments referred to in
this Sub-Clause.

(d) any additional sum payable under the provisions of Sub-Clauses
65.3 and 65.5.

(e) such proportion of the cost as may be reasonable, taking into account
payments made or 0 be made for work executed, of removal of Contractor’s
Equipment under Sub-Clause 65.7 and. if required by the Contractor, retumn
thereof to the Contractor's main plant vard in his country of registration or to
other destination, at no greater cost: and

(f the reasonable cost of repatration of all the Contractor's staff and
workmen employed on or in connection with the Works at the time of such
termination,

Provided that against any payment due from the Employer under this Sub-
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Clause, the Employer shall be entitled to be credited with any outstanding
balances due from the Contractor fir advances in respect of Contractor's
Equipment, materials and Plant and any other sums which, at the date of
termination, were recoverable by the Umployer from the Contractor under the
terms of Contract.  Any sums payable under this Sub-Clause shall, afier due
consultation with the Employer and the Contractor, be détermined by the
Engineer who shall notify the Contractor accordingly. with a copy to the
Employer.

Release from Performance

Payment in Event of Release from Performance

If any circumstance outside the control of both parties arises afler the issue of
the Letter of Acceptance which renders it impossible or unlawful for either
party to fulfill his or their contractual obligations, or under the law governing
the Contract the parties are released from further performance, then the parties
shall be discharged from the Contract, except as 1o their rights under this
Clause and Clause 67 and without prejudice to the rights of cither party in
respect of any antecedent breach of the Contract, and the sum pavable by the
Employer to the Contractor in respect of the work executed shall be the same
as that which would have been payable under Clause 65 if the Contract had
been terminated under the provisions of Clause 65.

Settlement of Disputes
Engineer's Decision

If o dispute of any kind whalsoever arises between the Employer and the
Contractor in connection with, or arising out of, the Contract or the execution
of the Works, whether during the execution of the Works or after their
completion and whether before or after repudiation or other termination of the
Contract, including any dispute as to any opinion, instruction. determination,
certificate or valuation of the Enginecr, the matter in dispute shall, in the first
place. be referred in writing to the Engineer, with a copy fo the other party.
Such reference shall state that it is made pursuant to this Clause. No later than
the eightv-fourth day after the day on which he received such reference the
Engineer shall give notice of his decision to the Employer and the Contractor.
Such decision shall state that it is made pursuant to this Clausc.

Unless the Contract has already been repudiated or terminated, the Contractor
shall, In every case, continue to proceed with the Works with all due diligence
and the Contractor and the Emplover shall give effect forthwith to every such
decision of the Engineer unless and until the same shall be revised, as
hereinafter provided. in an amicable settlement or an arbitral award.

If either the Employer or the Contractor be dissatisfied with any decision of
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the Engineer, or if the Engincer fails to give notice of his decision on or before
the eighty-fourth day on which he received the reference. then ecither the
Employer or the Contractor may, on or before the seventieth day after the day
on which he received notice of such decision, or on or before the seventieth
day afier the day on which the said period of 84 days expired, as the case may
be, give notice to the other party, with a copy for information to the Engineer,
of his intention to commence arbitration, as hercinafter provided. as to the
matter in dispute. Such notice shall establish the entitlement of the party
giving the same to commence arbitration, as hereinafier provided, as to such
dispute and, subject to Sub-Clause 67.4, no arbitration in respeet thereof may
be commenced unless such notice is given.

If the Engineer has given notice of his decision as to a matter in dispute to the
Employer and the Contractor and no potice of intention 1o commence
arpitration as to such dispute has been given by either the Employer or the
Contractor on or before the seventicth day after the day on which the parties
received notice as o such decision from the Engineer, the said decision shall
hecome final and binding upon the Employer and the Contractor.

Amicable Settlement

Where naotice of intention to commence arbitration as to a dispute has been
given in accordance with Sub-Clause 77.1, the parties shall attempt to settle
such dispute amicably before the commencement of arbitration, Provided that,
unless the parties otherwise agree, arbitration may be commenced on or after
the fifty-sixth day after the day on which notice of intention to commence
arbitration of such dispute was given, even if no attempt o amicable
settlement thercof has been made.

Arbitration
Any dispute in respect of which:

(a) the decision. if any. of the Engincér has not become final and binding
pursuant to Sub-Clause 67.1., and

(b) amicable settlement has not heen reached within the period stated in Sub-
Clause 67.2,

shall be finally settled, unless otherwise specified in the Contract, under the
Rules of Conciliation and Arbitration of the Imemational Chamber of
Commerce by one or more arbitrators appointed under such Rules. The said
arbitrator’s shall have full power to open up, review and revise any decision,
opinion, instruction, determination. certificate or valuation of the Engineer
related to the dispute.

Neither panty 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
suid decision pursuant to Sub-Clause 67.1. No such decision shall disqualify
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the Engincer from being called as a witness and giving evidence before the
arbitrator’s on any matter whatsoever relevant to the dispute.

Arbitration may be commenced prior to or after completion of the Works,
provided that the obligations of the Employer, the Engineer and the Contractor
shall not be altered by reason of the urbitration being conducted during the
progress of the Works.

Failure to Comply with Engineer's Decision

Where neither the Employer nor the Contractor has given notice of intention to
commence arbitration of a dispute within the period stated in Sub-Clause 67, |
and the related decision hus become final and binding, either party may, if the
other party fails o comply with such decision, and without prejudice to any
other rights it may have, refer the failure to arbitration in accordance with Sub-
Clause 67.3. The provisions of Sub-Clause 67.1 and 67.2 shall not apply to
any such reference.

Notices

Notice to Contractor

All centificates, notices or instructions to be given to the Contractor by the
Emplover or the Engineer under the terms of the Contract shall be sent by
post, cable, wlex or facsimile transmission to or left at the Contractor’s
principal place of business or such uther nddress as the Comtractor shall
nominate for that purpose.

Notice to Employer and Engineer

Any notice to be given to the Emplover or to the Engineer under the terms of
the Contract shall be sent by post, cable, telex or facsimile transmission to or
left at the respective addresses nominared for that purpose in Part [1 of these
Conditions.

Change of Address

Either party may change a nominated address to another address in the country
where the Works are being executed by prior notice to the other party, with a
copy to the Engineer, and the Engineer may do so by prior notice 1o both

parties,
Default of Employer
Default of Employer

In the event of the Emplover:
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() failing to pay 10 the Contractor the amount due under any certificate of the
Engincer within 28 days after the expiry of the time stated in Sub-Clause
60.10 within which payment is 1o be made, subject to any deduction that the
Employer is entitled 1o muke under the ontract,

(b} interfering with or obstructing or refusing any required approval to the
issue of any such certificate,

() becoming bankrupt or, being a company, going into liquidation, other than
tor the purpose of a scheme of regonstruction or amalgamation, or

(d) giving notice 1o the Contractor that for economic reasons it is impossible
for him to continue to meet his contractual obligations,

the Contractor shall be entitled to terminate his emplovment under the
Contract by giving notice to the Emplover, with a copy to the Engineer. Such
termination shall take effect 14 days after the giving of the notice.

Removal of Contractor's Equipment

Upon the expiry of the 14 duys’ notice referred 10 in Sub-Clause 69.1, the
Contractor shall, noiwithstanding the provisions of Sub-Clsuse 54.1, with all
reasonable dispatch, remove from the Site all Contractor’s Equipment brought
by him thereon.

Payment on Termination

In the event of such termination the Employer shall be under the same
obligations to the Contrisctor in regard 1o payment as if the Contract had been
terminated under the provisions of Clause 65, but in addition to the payments
specified in Sub-Clause 65,8, the Employer shall pay to the Contragtor the
amount of any loss or damage to the Contractor arising out of or in connection
with or by consequence of such terminution.

Contractor's Entitlement to Suspend Work

Without prejudice to the Contractor’s entitlement to interest under Sub-Clause
60.10 and to terminate under Sub-Clause 69.1, the Contractor may, if the
Employer fails to pay the Contragtor the amount due under any certificate of
the Engineer within 28 days after the expiry of the time stated in Sub-Clause
60.10 within which payment is to be made, subject to any deduction that the
Emplover is entitled to make under the Contract, after giving 28 days' prior
notice to the Emplover, with & copy to the Engineer, suspend work or reduce
the rate of work.

If the Contractor suspends work or reduces the rate 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 Emplover and the Contractor,
determine:

()
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(a) any extension of time to which the Contractor is entitled under Clause 44,
and

(b} the amount of such costs, which shal| be added to the Contract Price,
and shall notify the Contractor accordingly, with a copy to the Employer.

Resumption of Work

Where the Contractor suspends work or reduces the rate of work, having given
notice in sccordance with Sub-Clause 694, and the Employer subsequently
pays the amount due; including interest pursuant to Sub-Clause 6010, the
Contructor’s entitlement under Sub-Clause 69.1 shall, if notice of rermination
has not been given, lapse and the Contractor shall resume normal working as
soon as is reasonably possible.

Changes in Cost and Legislation
Inerease or Decrease of Cost

There shall be added to or deducted from the Contract Price such sums in
respect of rise or fall in the cost of labour and/or materials or any other matiers
affecting the cost of the execution of the Works as may be determined in
accordance with part 11 of these Conditions.

Subsequent Legislation

If, after the date 28 days prior 1o the latest date for submission of tenders for
the Contract there occur in the country in which the Works are being or are 10
be executed changes to any National Gr Stute Statute, Ordinance, Decree or
other Law or any regulation or bye-law of any local or other duly constituted
authority, or the introduction of any such State Statute, Ordinance, Decree,
Law. regulation or bye-law which causes additional or reduced cost 1o the
Contractor, other than under Sub-Clause 70.1, in the execution of the
Contract, such additional or reduced cost shall, after due consultation with the
Employer and the Contractor, be determined by the Engineer and shall be
added to or deducted from the Contract Price and the Engineer shall notify the
Contracior accordingly, with a copy 10 the Employer,

Currency and Rates of Exchange

Currency Restrictions

If, after the date 28 days prior to the Lutest date for submission of enders for
the Contract, the Government or authorized agency of the Government of the
country in which the Works are being or are to be executed imposes currency

restrictions andfor transfer of currency restrictions in relation to the currency
or currencies in which the Contract Price is to be paid, the Employer shall
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reimburse any Joss or damage to the Contractor arising therefrom, without
prejudice to the right of the Contractor 10 exercise any other rights or remedies
to-which he 1s entitled in such event.

Rates of Exchange

Where the Contract provides for payment in whole or in part to be made to the
Contractor in foreign currency or currencies, such payment shall not be subject
to variations in the rate or rates of exchange between such specified foreign
currency or currencies and the currency of the country in which the Works are
to be executed.

Currency Proportions

Where the Employer has required the Tender 1o be expressed in 2 single
currency but with payment to b¢ made in more than one currency and the
Contractor has stated the pmpclrlmm or amounis of other currency or
currencies in which he requires payment to be made, the rate or rates of
exchange applicable for ml-:utailng the payment of such proportions of
amounts shall, unless otherwise stated in Part 11 of these Conditions, be those
prevailing, as determined by the Central Bank of the country in which the
Works are to be executed. on the date 28 days prior to the lutest date for the
submission of tenders for the Controct. as has been notified to the Contractor
by the Employer prior to the submissicn of tenders or as provided for in the
Tender.

Currencies of Pavment for Provisionul Sums

Where the Contract provides for payment in more than one currency, the
proportions or amounts 0 be paid in foreign currencies in respect of
Provisional Sums shall be determined in sccordance with the principles set
forth in Sub-Clauses 72.1 and 72.2 4= and when these sums are utilised in
whaole or in part in accordance with the provisions of Clauses 58 and 39,

REFERENCE TO PART 1T
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PART 1 GENERAL CONDITIONS

INDEX Clause
Access 1o Site 42.1
Access to Works, Engineer 37.1
Access, Contractor to Satisfy Himself 1.1
Aceident or Injury to Workmen - Insurance Agains: 242
Accident or Injury to Warkmen - Liability for 24,1
Address, Change of 68.3
Adequacy of Insurance 252

Adjustment of Contract Price if Variations Exceed |5 percent of Tender 52
Sum

Agreement 9.1
Alterations, Additions and Omissions S1&s2
Ambiguities in Contract Documents 5.2
Amicable Settlement of Disputes 67.2
Appointment of Assistants o Engineer 24
Approvil by the Engineer 7.3
Approval of Materials not Implied 54.8
Approval Only by Defects Linbility Centificate 61.1
Arbitration 67.3
Assignment of Contract 31
Avoidance of Damage to Roads 0.1
Bills of Quantities — Estimated Only 55.1
Boreholes and Exploratory Excavation i8.1
Breakdown of Lump Sum items 572
Care of works 20.1
Cash Flow Estimate to be Submitted 143
Centificate, Final 60.8
Certificate and Payment, Monthly Statements 600, |
Certificates, Correction of 60.4
Cerlificate, Taking-Over 48.1
Centification of Completion of Works 48.1
Certification of Completion of Sections or Parts 48.2
Cessation of Employer’s Liability 60.9
Change of Address, Notice of 68.3
Claims, Contemporary Records §32
Claims, Notice of 53.1
Claims, Payment of 53.5
Claims, Substantigtion of 533
Cloims Linder Performance Security 10.3
Clearance of Site on Completion 331
Commencement of Works 41.1
Completion of Works, Time for 431
Completion of Works, Time for, Extension of 4.1

Completion, Statement al
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Compliance with Insurance Policy Conditions
Compliance with Statues and Regulations
Comtemporary Records for Claims

Contract Agreement

Contract Not Relieved of Duties or Responsibilities
Contractor’s Employees

Contractor’s Emplovees, Engineer at Liberty to Object
Contractor’s Entitlement to Suspend Work for Employer’s Default
Contractor’s Equipment. Conditions of Hire
Contractor’s Equipment. Employer not Ligble for Damage
Contractor’s Equipment, Insurance of

Contractor's Equipment, Reference in Subcontracts
Contractor’s Equipment, Temporary Works and Material; Exclusive Use
for the Works

Contractor’s Equipment, Transport of

Contractor's Failure to Carry Out Instructions
Contractor's Failure to Insure, Remedy

Contractor's General Responsibilities

Contractor's Superintendence

Contractor 1o Keep Site Clear

Contractor to Search

Carrection of Certificates

Cost of Remedying Defects

Cost of Samples

Cost of Tests

Cost of Tests not Provided for

Covering up Work, Examination Before

Cross Liabilities

Currencies of Payment for Provisional Sums
Currencies, Rates of Exchange

Currency Restrictions

Custody and Supply of Drawings and Documents
Customs Clearance

Damage to Persons and Property

Damage to Roads, Avoidance of

Damage to Works, Special Risks

Damages, Liquidated

Dates for Inspection and Testing

Daywork

Decrease or Increase of Costs

Default of Contractor in Compliance with Instructions on Improper
Work

Default of Contractor, Remedies for

Default of Employer

Defective Materials and Work

Defects, Contractor to Search for, if Required
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Defects, Cost of Remedying

Defects Liability Certificate

Defects Liability Period

Defects, Remedying of

Definitions

Delay, Liquidated Damages for

Delays and Cost of Delay of Drawings
Design by Nominated Subcontractors
Discharge

Discrepancies in Documents

Dismissal of Contractor’s Employees
Disorderly Conduct, ete.

Dispute, Engineer’s Decision

Disruption of Progress

Documents Mutually Explanatory
Drawings

Drawings and Documents - Custody and Supply of
Drawings and Instructions - Supplementary
Drawing, Copy (o be Kept on Site
Drawings, Delays and Cost of Delay of Drawings
Drawings, Failure by Contractor to submit

Employer not liable for Damage to Contractor’s Equipment ete.

Employer’s Liability, Cession of
Employer’s Responsibilities

Employer® Risks

Engugement of Staff and Labour
Engineer's Authority to Delegate
Engineer's Determination Where Tests not Provided for
Engineer's Duties and Authority

Engineer to Act Impartially
Environment - Protection of

Errors in Setting Cut

Evidence and Terms of Insurance
Examination of Work before Covering Up
Exceptions

Exchange, Rates of

Exclusions

Extension of Time, due to Engineer's Failure to ghv e Possession of

Site

Extension of Time for Completion

Extension of Time for Completion, Contractor™s Claims
Extension of Time for Completion, Engineer’s Determination
Extruordinary TrafTic

Facilitics for Other Cantractors

Facilities - Rights of Way and

Failure by Contractor to Submit Drawings
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Failure to Comply with Claims Procedure
Failure to Comply with Engineer’s Decision
Faklure 10 give Possession of Site

Faulty Work, Removal of

Fees and Notices

Fencing, Watching, Lighting. etc.

Final Payment Certificate

Final Statement

Foreign Currencies, Payment in

Fossils

Foundations, Examination of

Gieneral Responsibilities of Contractor
Giving of Notices — Payment of Fees
Headings and Marginal Notes

Imporper Work and Materials, Removal of
Increase or Decrease of Costs

Indemnity by Contractor

Indemnity by Employer

Independent Inspection

Injury 1o Persans — Damage to Property

Injury 1o Workmen

Inspection and Testing

Inspection of Testing, Dates for

Inspection of Foundations, ete.

Inspeation of Operations

Inspection of Site by Contractor

Instructions for Variations

Instructions in Writing

Instructions, Supplementary

Insurance, Adeguacy of

Insurance, Evidence and Terms of

Insurance, Minimum Amount of

Insurance of Works and Contractor’s Equipment
Insurance, Remedy on Failure to Insurance
Insurance, responsibility for Amounts not Recovered
Insurunce, Seope of Cover

Insurance, Third Party

Insurance, Workmen

Imerference with Traftic and Adjoining Properties
Interim Determination of Extension
Interpretutions

Labour, Engagements of

Language/s and Law

Law to which Contract Subject
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Legislation, Subsequent 70.2
Lighting. Fencing, Watching, etc. 9.1
Liquidated Damages for Delay 47.1
Liquidated Damages, Reduction of 472
Loss or Damage due 1o Employer's Risks 20.3
Loss or Damage — Responsibility to Rectify 20.2
Lump-Sum lems — Breakdown of 57.2
Materials und Plant, Transport of 0.3
Materials - Approval of, etc, not Implied 54.8
Materials, Improper — Removal of 39.1
Materials, Quality of 36.1
Materials, Supply of 8.1
Measurement by Engineer 56.1
Mensurement, Method of 57.1
Measurement, Quantities Estimated Only 55.1
Methods of Construetion 8.2
Minimum Amount of Insurance 32
Muonthly Payments 60.2
Nominated Subcontractors, Certification of Payments 1o 59.5
Nominated Subcontractors, Definition 59.1
Nominated Subcontractors, Design by 59.3
Nominated Subcontractors, Objection to Nomination 59.2
Nominated Subcontractors, Payment of 594
Not Foreseeable Physical Obstructions or Conditions 122
Notice of Claims 531
Notices and Fees, Payment of 26.1
Notiges, Consents and Approvals 1.5
Notice to Contractor 68,1
Notice to Employer and Engineer 68.2
Objections to Contractor’s Employees 16.2
Obstructions or Conditions - Not Foreseeable Physical 122
Omissions, Alterations and Additions 59.0
Openings, Uncovering und Making 382
Operations, Inspection of 371
Order of Work, Contractor to Fumnish Program 14.1
Other Contractors, Opportunities for 3l
Patent Rights 28.1
Payment if Contract Terminated for Contractor’s Default 63.3
Payment if Contract Terminated for Employer’s Default 69.3
Payment of Claims 53.5
Payment, Time for 6010
Performance Security 10.1
Performance Security— Claims Under 10.3
Performance Security — Period of Validity 2
Period of Defects Liability 49.1
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Permanent Works Designed by Contractor 72

Physical Obstruction or Conditions — Not Foreseeahle 122
Physical Obstruction or Conditions — Engineer's Determination 12:3
Plant and Materials, Transport of 30.3
Plant, Conditions of Hire 545
Plant, Customs Clearance 54.3
Plant, Employer not Liable for Damage to 542
Plant, etc. — Exélusive Us¢ for the Works 4.1

Plant, Quality of 16.1

Plant, Re-export of 54.4
Plant, Removal of 30
Policy of Insurance — Compliance with Conditions 154
Possession of Sie 42.1
Possession of Site, Failure to Give 422
Power of Engineer to Fix rates 522
Priority of Contract Documents 5.2

Program to be Submitted 14.1
Progress - Disruption of 6.3

Progress-Rate of 46.1
Protection of Environment 19.1
Provision 1w Indemnify Contractor 213
Provision 1o Indemnify Employer 2232
Provisional Sums, Currencies of Payment 723
Provisional Sums, Definition 58.1
Provisional Sums, Production of Vouchers 58.3
Provisional Sums, Lise of 532
Quality of Materials and Workmanship 3601
Quantities 551
Rate of Progress 46.1
Rates of Exchange 72.1
Rates, Power of Engineer to Fix 522
Rectification of Loss or Damage 202
Reduction of Liquidated Damages 472
Re-export of Plamt 544
Regulations, Status etc. Compliance with 26.1
Rejection i74
Release (rom Performance 66, |
Remedies for Default of Contractor 63,1
Remedying of Defects, 492
Remedying of Defects, Cost of 49.3
Remedy on Contrnctor's Failure 253
Removal of Contractor’s Employees 16.2
Removal of Contractor’s Equipment 69.2
Removal of Improper Work. Materinls or Plant o 39.1
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Remaoval of Plant, etc.

Responsibility to Rectify Loss or Damage
Responsibility Un-affected by Approval
Restriction on Working Hours

Resumption of Work

Retention Money, Payment of

Returns of Labour and Contractor”s Equipment
Revised Program

Rights of Way and Facilities

Risks, Employer’s

Risks, Special

Roads, etc, - Damage by Extraordinary Traffic
Roads, Interference with Access to

Royalties

Safety, Secunty and Protection of the Environment
Samples, Cost of

Security, Safety and Protection of the Environment
Setting Out

Singular and Plural

Site; Clearance on Completion

Site, Contractor to Keep Clear

Site Inspection by Contractor

Site Operations and Methods of Construction
Site, Possession of

Special Risks

StafT, Engagement of

Statement at Completion

Statement, Final

Statutes, Regulations, etc. — Compliance with
Subcontracting

Subcontractors, Nominated

Subeontractors, Responsibility of the Contractor for Acts and Default

af

Subsequent Legislation

Substantial Completion of Sections or Parts
Sufficiency of Tender

Supply of Plunt, Materials and Labour
SurfacesRequiring Reinstatement
Supervision, Engineer’s Determination
Suspension lasting more than 84 days
Suspension ol Work

Taking Over Certificate

Taking Over of Sections or Parts
Tender Documents

Tender, Sufficiency of

Termination of Contraet by Employer
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Terms of Insurance

Tests, Cost of

Test not Provide for — Cost of

Third Part Insurance

Time for Completion

Time for Completion, Extension of

Time for Payment

Traffic, Extruordinary

Traffic Interference with

Traffic Waterborne

Transport of Contractor’s Equipment and Temporary Works
Transport of Materials and Plont

Uncovering Work and Making Openings
Unfulfilled Obligations

Urgent Remedial Work

Valuation ut Date of Termination by the Emplover
Varations

Variations, Daywork Basis

Variations, Exceeding 15 percent

Varintions, Instructions for

Varigtions, Power of the Engineer to Fix Rates
Variations, Valuation of

Vouchers Production of

War, Outbreak of

Watching and Lighting. etc.

Waterbome Traflic

Work, Examination of Before Covering Up
Waork, Impraper, Removal of

Working Hours, Restriction of

Workmanship, Quality of

Workmen, Accident or Injury to

Works, Care of

Works, Completion of (Defects Liability Certificate)
Works Commencement of

Wiorks Insurance of

Works Remedying of Defects

Works, Time for Completion of

Works tio be Measured

Waorks, Suspension of

Work to be in Accordance with the Contract
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PARTIOULAR CONENTIONS OF CONTRACT

PART Il - PARTICULAR CONDITIONS OF CONTRACT

1.1 Definitions

() (i) The Employer is Sukkur IBA University, Sukkur

(a) (iv) The Eng neer is

., or any other

campetent person appointed by the Employer, and notified to the Contractor, to act in
replacement of the Engineer. Provided always that except in cases of professional
misconduct, the  outgoing  Engineers is to  formulate  his
cettifications/recommendations in relation to all outstanding matters, disputes and
claims relating to the execution of the Works during his tenure.
The following paragraph is added:

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

(b)(v) The following is ndded at the end of the paragraph:
The word “Tender™ Is synonymous with “Bid™ and the word “Tender Documents™
with “Bidding Documents”,
The following paragraph is added:

(b)(ix) “Program™ means the Program to be submitted by the Contractor in accordance with
Sub-Clause 14.1 and any approved revisions thereto,

(e The text Is deleted and substituted with the following:
“Cantract Price” means the sum stated in the Letier of Acceptance as payable to the
Contractor for the execution and completion of the Works subject to such additions
thereto or deductions therefrom as may be (nade and remedying of any defects therein
in nccordance with the provisions of the Contract.

2.1 Engineer's Duties and Authority

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

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

(I} Consenting to the sub-letting of any part of the Works under Sub-Clause 4.1
“Subsontracting”

(i)  Certifving additional cost determined under Sub-Clause |22
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{iv)
(v}

(vi)

[wvii)

(viii)

(ix)
(x)

(xi)

{(xii)
(xiii)

{xiv)

PARTICULAR CONDITIONS OF CONTRACT

Physical Dbstructions or Conditions™

Any action under Clause 10 “Performance Security”™ and Claises 21,2324 &
25 “Insurance”™ of soris.

Any action under Clause 40 “Suspension”.
Any action under Clause 44 “Extension of Time for Completion”™.

Aty action under Clause 47 “Liquidated Damages for Delay™ or Payment of
Bonus for Early Completion of Works (PCC Sub-Clause 47.3).

Issuance of “Taking Over Certificate” under Clause 48.
fssuing & Variation Order under Clause 51, except:
a) in an emergency™ situation, as stated here below, or

b)  if such varistion would increase the Contract Price by less than the
amount stated in the Appendix-A to Bid.

Fixing rates or prices under Clause 52
Extra payment as a result of Contractor’s claims under Clause 53

Release of Retention Money to the Contractor under Sub-Clause 60.3
“Payment of Retention Money™.

Issuance of “Final Payment Certificate” under Sub-Clause 60.8.
[ssuance of “Defect Liability Certificate”™ under Sub-Clause 62.1.

Any change in the ratios of Contract currency proportions and payments
thereat under Clause 72 “Currency and Rate of Exchange™.

(Note: Employer may further vary according to need of the project)

* (If in the opinion of the Engineer an emeriency occurs affecting the safety of life or
of the Works or of adjoining property, the Engineer may, without relieving the
Contractor of any of his duties and responsibilities under the Contract, instruct the
Contractor 1o execute all such work or 1o do all such things as may, in the opinion of
the Engineer, be necessary to abate or reduce the risk. The Contractor shall forthwith
comply with any such instruction of the Engineer. The Engincer shall determine an
addition to the Contract Price; in respect of such instruction, in accordance with
Clause 52 and shall notify the Contractor accordingly, with a copy to the Employer.)
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Engineer's Representative
The following paragraph is added:

The Emplover shall ensure that the Engineer’s Representative is a professionsl
engineer as defined in the Pakistan Enginecring Council Act 1975 (V of 1976)

The following Sub-Clauses 2.7 and 2.8 are added:
Engineer Not Liable

Approval, reviews and inspection by the Engineer of any part of the Works does not
relieve the Contractor from his sole responsibility and liability for the supply of
materials, plant and equipment for construction of the Works and their parts in
accordance with the Contract and neither the Engincer’s authority to act nor any
decision made by him in good faith as provided for under the Contract whether to
exercise or not to exercise such authority shall give rise to any duty or responsibility
of the Engineer to the Contractor, any Subcontractor, any of their representatives or
employees or any other person performing any portion of the Warks.

Replacement of the Engineer

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

Language(s) and Law

{a) The Contract Dacuments shall be drawn up in the English language.
(by  The Contract shall be subject 1o the | aws of Islamic Republic of Pakistan,

Priority of Contract Documents

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

(a) The Contract Agreement.

(h) The Letter of Acceptance.

() The Completed Form of Bid.

(d) Special Stipulations (Appendix-A o Bid),

{e) The Particular Conditions of Contruet— Part |1

{1y The General Conditions — Part L.

(2) Special Provisions
(h) Appendices to Bid (B to L),
(1) The Priced Bill of Quantities
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i) The Specifications. Technical Provisions
(k) The Drawings

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

The following Sub-Clauses 6.6 and 6.7 are added:
Shap Drawings

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

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

As-Built Drawings

At the completion of the Works under the Contract, the Contractor shall fumnish to the
Engineer 6 copies and one reproducible of all drawings amended to conform with the
Waorks a$ built. The price of such Drawings shall be deemed to be included in the
Contract Price.

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

The Contractor shall provide Performance Security to the Employer in the prescribed
form. The said Security shall be fumished or caused to be furnished by the Contractor
within 14 davs after the receipt of the Letter of Acceptance, The Performance Security
shall be of an amount equal up to 10% of the Contract Price stated in the Letter of
Acceptance. Such Security shall be in the form of bank guarantee from any Scheduled
Bank in Pakistan

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

The following Sub-Clause 10.4 is added:
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Performance Security Binding on Variations and Changes

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

Program to be submitted

The Program shall be submitted within 14 days from the date of receipt of Letter of
Acceptance, which shall be in the form of:

i) a Bar Chart identifving the critical activities.
iy a CPM identifying the critical path/uctivities.
(Emplover to select appropriare o)

Cush Flow Estimate to be Submitted

The detailed Cash Flow Estimate shall be submitted within 21 days from the date of
receipt of Letter of Acceplance

The following Sub-Clause 14.5 is added:
Detailed Program and Monthly Progress Report

For purposes of Sub-Clause 14.1, the Contrac tor shall submit to the Engineer Detailed
Program for the following:

(17 Execution of Works.

(2) Labour Employment.

($) Local Material Procurement.

{4) Materinl Imports, if any: and

{5) Other details as required by the Engineer,

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

(1 A Construction Sehedule indicating the monthly progress in percentage,

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

(3) Description of the wark planned for the next 56 days sufficiently detailed o
engble the Engineer to determine his Program of inspection and testing.

4 Monthly summary of daily job record.

(5) Photographs to illustrate progress; and

(6) Information about problems and difficulties encountered, it any, and

proposals to overcome the same.

During the period of the Contract, the Contractor shall keep a di crecord of the work

i
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progress, which shall be made available to the Engineer as and when requested. The
daily record shall include particulars of weuther conditions, number of men working,
deliveries of materials, quantity, location and assignment of Contractor’s equipment.
The following Sub-Clauses 15.2 and 15.3 are added:

Language Ability of Contractor's Representative

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

Contractor’s Representative

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

The Contractor’s authorised representative at Site shall be authorised 1o exercise
adequate administrative and financial powers on behall of the Contractor so as (o
achieve completion of the Works as per the Contract.

The following Sub-Clauses 16.3 und 16.4 are added:

Language Ability of Superintending Stafl of Contractor

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

The Contractor Is encouraged, to the extent practicable and reasonable. to employ stafl
and labour from sources within Pakistan.

The following Sub-Clauses 19.3 is added:

Lighting Work at Night

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

The Employer's risks are:
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Delete the text and substitute with the following:
insofar as they directly affect the execution of the Works in Pakistan:

(1) war and hostilities (whether war be declared or not), invasion, act of foreign
enemies,

(iiy  rebellion, revolution, insurregtion, or military or usurped power, or civil war,

(iii)  ionizing radiations, or contamination by radicactivity from any nuclear fuel, or
from any nuclear waste from the combustion of nuclear fuel, radivactive toxic
explosive or other hazardous propeities of any explosive nuclear assembly or
nuclear component thereof,

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

(v) riot. commation or disorder, unless solely restricted to the employees of the
Contrictor or of his Subcontractors and arising from the conduct of the Works.

loss or damage due to the use or oceupation by the Employer of any Section or part of
the Permanent Works, except as may be provided for in the Contract.

loss or damage 1o the extent that it is due 1o the design of the Works, other than any
part of the design provided by the Contractor or for which the Contractor is
responsible: and

any operation of the forces of nature (in<ofar s it occurs on the Site) which an
experienced contractor:

(i) could not have reasonably foreseen. or
(i)  could reasonably have foreseen, but against which he could not reasonably
have taken at least one of the follow ing measures:
{a)  prevent loss or damage to physical property from cccurring by taking
appropriate measures, or
(h)  insure against.

Exclusions
The text is deleted and substituted with the following:

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

The following Sub-Clause 25.3 is added:

Insurance Company

The Contractor shall be obfiged 1o place all insurances relating to the Contract
(including. but not limited to. the insurances referred to in Clauses 21, 23 and 24) with

cither National Insurance Company of Pokistan or any other insurance company
operating in Pakistan and acceptable to the Employer.
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Costs of such insurances shall be borne by the Contractor.
The following Sub-Clause 31.3 is added:
Co-operation with other Contractors

During the execution of the Works, the Contractor shall co-operate fully with other
contractors working for the Employer at and in the vicinity of the Site and also shall
provide adequate precautionary facilities not to make himself & nuisance 1o local
residents and other contractors.

The following Sub-Clauses 34.2 10 34,12 are added:
Rates of Wages and Conditions of Labour

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

Emplovment of Persons in the Service of Others

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

Housing for Labour

Save insofar as the Contract otherwise provides, the Contractor shall provide and
maintain such housing accommodation und amenities as he may consider necessary
for all his supervisory staff and labour, employed for the purposes of or in connestion
with the Contract including all fencing, electricity supply, sanitation, cookhouses, fire
prevention, water supply and other requirements in connection with such housing
accommaodation or amenities. On completion of the Contract, these fucilities shall be
handed over 1o the Employer or if the Employer sb desires, the temporary camps or
housing provided by the Contractor shall be removed and the Site reinstated 10 its
original condition, all to the approval of the Engineer.

Health and Safety

Due precautions shall be tuken by the Contractor, and at his own cost. 1o ensure the
safety of his staff and labour at all times throughout the period of the Contract. The
Contractor shall further ensure that suitable arrangements are made for the prevention
of epidemics and for all necessary welfare and hygiene requirements.

(138)




34.7

3.0

3401

M2

PARTICULAR CONDITIONS OF CONTRACT

Epidemies

In the event of any cutbreak of illness of an epidemic nature, the Contractor shall
comply with and carry out such regulations, orders and requirements as may be made
by the Government, or the local medical or sanitary authorities, for purpose of dealing
with and overcoming the same.

Supply of Water
The Contractor shall, so far as is reasonably pructicable, having regard to local
conditions, provide on the Site, to the satisfuction of the Engineer or his

representative, adequate supply of drinking and other water for the use of his staff and
labour.

Aleoholie Liquor or Drugs

The Contractor shall not, otherwise than in accordance with the Statutes, Ordinances
and Government Regulations or Orders for the time being in force, import, sell, give,
barter or otherwise dispose of any aleoholic liquor or drugs, or permit or suffer any

such importation, sale, gift, barter or disposal by his Subcontructors, agents, stafl or
labour.

Arms and Ammunition

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

Festivals and Religious Customs

The Contractor shall in all dealings with his staff and labour have due regard 10 all
recognised festivals, days of vest and religious and other customs,

Disorderly Conduct

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

Compliance by Subcantractors

The Contractor shull be responsible for compliance by his Subcontractors of the
provisions of this Clause,

The following Sub-Clauses 35.2 and 35.3 are added:
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Recorids of Safety and Health

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

Reporting of Accidents

The Contractor shall report to the Engineer details of amy accident as soon as possible
after its veeurrénce. In the case of any fatality or serious accident, the Contractor shall,
in addition, notify the Engineer immediately by the quickest available means.

The following Sub-Clause 36.6 is added:

Use of Pakistani Materials and Services

The Contractor shall, so far as may be consistent with the Contract, make the
maximuim use of materials, supplics, plant and equipment indigenous 1o or produced
or fabricated in Pakistan and services, available in Pakistan provided such materials,
supplies, plant, equipment and services shall be of required standard.
Commencement of Works

The text is deleted and substituted with the tollowing:

The Contractor shall commence the Waorks on Site within the period named in
Appendix-A to Bid from the date of receipt by him from the Engineer of a written
Notice to Commence. Thereafier, the Contractor shall proceed with the Works with
due expedition and without delay.

The following Sub-Clause 47.3 is added:

Bonus for Early Completion of Works

No bonus for early completion of work

Taking Over of Sections or Parts

For the purposes of para (a) of this Sub-Clause, separate Times for Completion shall
be provided in the Appendix-A to Bid “Special Stipulations™.

Instructions for Variations

At the end of the first sentence, afier the word “Engineer”, the waords “in writing™ are
added.

Valuation of Variations
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In the tenth line, after the words “Engineer shall™ the following is added:
within & period not exceeding one-eighth of the completion time subject to a
minimum of 56 days from the date of disagreement whichever is later,

Failure to Comply

This Sub-Clause is deleted in its entirety,
Customs Clearance

The following text is added:

However, all the expenses and activities related 1o custom clearance is responsibility
of the Contractor

Conditions of Hire of Contractor’s Equipment
The following paragraph is added:

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

The following Sub-Clauses 59.4 & 59.5 are added:
Payments to Nominated Subcontractors

The Contractor shall pay 1o the nominated Subcontractor the amounts which the
Engincer certifies to be due in accordance with the subcontract, These amounts plus
other charges shall be included in the Contract Price in secordance with Clause 58
[Proyisional Sums], except as stated in Sub-Clause 59.5 [Certification of Paymenis].

Certification of Payments & Nominated Subcontractors

Before issuing a Payment, Centificate which includes an amount pavable 1o a
nominated Subcontractor, the Engineer may request the Contractor o supply
reiisonable evidence that the nominated Subcontractor has received all amounts due in
accordance with previous Payment Certificates, less applicable deductions for
retention or otherwise, Lnless the Contractor:

) submits reasonable evidence to the Engineer, or
by ) satisfies the Engineer in writing that the Contractor is reasonably
entitled to withhold or refuse 1o pay these amounts, and
i) submits to the Engincer ressonable evidence that the nominated
Subcontractor has been notified of the Contractor's entitlement,
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then the Employer may (at his sole discretion) pay direct to the nominated
Subcontractor, part or all of such amounts previously certified (less applicable
deductions) as are due to the nominated Subcontractor and for which the Contractor
has failed to submit the evidence described in sub-paragraphs (a) or (b) above. The
Contractor shall then repay, to the Emploser, the amount which the nominated
Subcontractor was directly paid by the Emplover.

Muonthly Statements

In the first line after the word “shall”, the following is added:

“On the basis of the joint measurement of work done under Clause 56.1.7

In Para (¢) the words “the Appendix to Tender™ are deleted and substituted with the
words *Sub-Cause 60,11 (a)0) hereof™,
(In case Clause 60.11 is applicable)

Time for Payment
The text is deleted and substituted with the following:

The amount due to the Contractor under any Interim Payment Certificate issued by the
Engineet pursuant o this Clause, or 1o any other terms of the Contract, shall , subject
to Clause 47, be paid by the Employér to the Contractor within 30 days after such
Interim Payment Centificate has béen joinily verified by Consultant/Employer and
Contractor, or, in the case of the Final Certificate referred to in Sub Clause 60.8,
within 60 days after such Final Payment Certificate has been jointly verified by
Consultant/Employer and Contractor.

The following Sub-Clause 60.11, 60.12 & 60.13 is added:
Secured Advance on Materials

i) The Contractor shall be entitled to receive from the Employer Secured
Advance against an indemnity bond scceptable to the Employer of such sum as
the Engincer may consider proper in respect of non-perishable materials
brought at the Site but not yet incorporsted in the Permanent Works provided
that:

(1)  The materisls are in accordance with the Specifications for the
Permanent Works.

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

(3)  The Contractor’s records of the requirements, orders, receipts and use
of materials are kept in o torm approved by the Engineer, and such
records shall be available tor inspection by the Engineer.
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{4)  The Contractor shall submit with his monthly statement the estimated
value of the materials on Site together with such documents as may be
required by the Engineer for the purpose of valuation of materials and
providing evidence of ownership and payment therefor,

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

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

(b)  The recovery of Secured Advance paid to the Contractor under the above
provisions shall be affected from the monthly payments on actual consumption
basis or within 90 days.

Financial Assistance to Contractor
Mobilization Advance

(@) An interest-free Mobilization Advange up to 10 % of the Contract Price stated
in the Letter of Acceptance shall be paid by the Employer to the Contractor i
twe equal parts upon submission by the Contractor of a Mobilization Advance
Guarantee/Bond for the full amount of the Advance in the specified form from
a Scheduled Bank in Pakistan:

(1) First part within 14 days wfter signing of the Contract Agreement of
date of receipt of Engineer's Notice to Commence, whichever is
earlier: and

(2}  Second part within 42 days from the date of payment of the first part,
subject to the satisfaction of the Engineer us to the state of mobilization
of the Contractor.

(h)  'This Advance shall be recovered in four equal instalments from first four IPCs.

Muode of Payment

The payments shall be released by the Employer to the Contractor, al Employer's
choice, either in the form of Cheque/(s) drawn in the favour of the Contragtor of in the
form of Irrevocable Inland Letter of Credit | LC) opened in the favour of Contractor. 1t
letter of credit is opencd in favour of contractor, the cost (commission and bank
charges) of L/C shall be the responsibility o the Contragtor
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Default of Contractor

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

Provided further that in addition to the sction tken by the Employer against the
Contractor under this Clause, the Emplover may also refer the case of default of the
Contractor to Pakistan Engineering Council for punitive action under the Construction
and Operation of Engineering Works Byelaws 1987, as amended from time to time.
Special Risks

The text is deleted and substituted with the following:

The Specinl Risks are the risks defined under Sub-Clause 20.4 sub paragraphs (a) (1)
Lo (a) (v).

Arbitration

In the sixth to eight lines, the words “shall be finally settied .......... appointed under
such Rules” are deleted and substituted with 1he tollowing:

shall be finally settled under the provisions of the Arbitration Act, 1940 as amended or
any statutory modification or re-enactment thereof for the time being in force.

The following paragraph is added:
The place of arbitration shall be Sukkur, Pakistan.

Notice to Contractor

The following paragraph is added:

For the purposes of this Sub-Clause, the Contractor shall, immediately after receipt of
Letter of Acceptance, intimate in writing to the Employer and the Engineer by

registered post, the address of his principal place of business or any chunge in such
address during the period of the Contract.

Notice to Employer and Engineer
For the purposes of this Sub-Clause, the respective addresses are:

%)  The Employer:

h) The Engineer:
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Increase or Decrease of Cost

Sub-Clause 70.1 is deleted in its entirety, and substituted with the following:
Price adjustment is not applicable to this project.

Currency and Rates of Exchange

Sub-Clauses 71.1, 72,1, 72.2 and 723 are deleted entirely and substituted with the
fallowing:

Contract is based on Pakistani Rupees (PRKR) and payments will be made only in
Pakistani Rupees (PKR)

The following Sub-Clauses 73,1, 74.1, 75.1, 76.1, 77.1and 78.1 arc added:

731

4.1

(a)

(h)

()

Payvment of Income Tax

The Contrnctor, Subcontractors and their employees shall be responsible for payment
of all their income tax, super tax and other Laxes on income arising out of the Contract
and the rates and prices stated in the Contrict shall be deemed 1o cover all such taxes
as per prevailing laws.

Integrity Pact

It the Comtractor or any of his Subcontractors, agents or servanis is found to have
violated or involved in violation of the Integrity Pact signed by the Contractor as
Appendis-L to his Bid, then the Employer shall be entitled 1o

recover from the Contractor an amount equivalent 1o ten times the sum of any
commission, gratification, bribe, finder’s fee or Kickback given by the Contractor
or any of his Subcontractors, agents or servanis.

terminate the Contract; and

recover from the Contractor any loss or damage to the Employer as a result of such
termination or of any other corrupt business practices of the Contractor or any of
his Subcontractors, agents o servants,

The termination under Sub-Para (b) of this Sub-Clause shall proceed in the manner
prescribed under Sub-Clauses 63.1 1o 63.4 and the payment under Sub-Clause 63.3 shall
be made after having deducted the amounts due 1o the Employer under Sub-Para (a) and

(el

75.1

of this Sub-Clouse.

Termination of Contract for Employer’s Convenience

The Employer shall be entitled w terminute the Copleagt a1 any time for the
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Employer's convenience after giving 36 days” prior notice to the Contractor, with a
copy to the Engineer. In the event of such ternination, the Contractor:

fa)  shall proceed as provided in Sub-Clause 65.7 hereof; and

{b)  shall be puid by the Employer as provided in Sub-Clause 65.8 hereof.

Liability of Contractor

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

Joint and Several Liability

IT the Contractor is 4 joint venture of two or more persons, all such persons shall be
jointly and severally bound to the Employer for the fulfilment of the terms of the
Contract and shall designate one of such per-ons to act s leader with authority 1o bind
the joint venture. The composition or the constitution of the joint venture shall not be
altered without the prior consent of the Employer.

Details to be Confidential

The Contractor shall treat the details of the Contruct as private and confidential, save
in so far as may be necessary for the purposes thereol, and shall not publish or
disclose the same or any particulars thereof in any trade or technical paper or
clsewhere without the prior consent in writing of the Employer or the Engineer. IT any
dispute arises as (o the necessity of any publication or disclosure for the purpose of the
Contract, the same shall be referred to the decision of the Engineer whose award shall
be final.
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Rates of Wages and Conditions of Lubour
Records of Safety and Health
Replacement of the Engineer

Reporting of Accidents

Safety Precautions

Secured Advance on Matenals

Shop Drawings

Special Risks

Supply of Water

Tuking Over of Sections or Parts
Termination of Contract for Employer’s Convenience
Time for Payment

Use of Pakistani Matenials and Services
Valuation of Variations
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19.4
60.1
68.1
682
73.1
594
10.1
10.4
52
14.1
42
352
2.8
353
19.3
60,11
6.6
65.2
4.7
48.2
751
60.10
36.6
52.1




BILL OF
QUANTITIES

(BOQ)




CONSTRUCTION OF HOSTEL AT IBA PUBLIC SCHOOL SUKKUR
Bill Of Quantities (Civil Works)
- Rates Based on Composite Schedule of Rate (GENERAL-2012) Sindh
::_ Item No. Description of ltem Unit Qty Rate Amount
1| C-1/18(b) alion in foundation of Buiding
and other structures inciuding
dressing, refiling around
with excavated sarth Watering
d ramming lead uplo 5  in Ordinary) !
i S%0CH |29503.00) 317625 893,708.50
2 | C-115__ [Extra for wel earth work %0Cf 129503.00| 1058.75 31.236.30)
3| C-18/82 |Providing | |
_ 887600 | 974 84,504.24
4 C-4/5(1)
|
|
shuttering. (Mix 1:4:8) %Ch | 3304.88 nzsa.rs! 373,079.08
5| C4Bal |RC work in roof slab, beams col
fis, lintels and other structural me
id In situ or precast laid in p
in all respects (1) Ratio (1 : 2: 4
80 Lbscement 2 Cft Sand 4 CH
Shingle 1/8" to 1/4” gauge (Foundation) | P.CRt | 7038.75 | 337 00 2,372,058.75
6| C4/Gai |RC work in roof slab, beams
rafts, lintels and other structural m
laid in situ or precast lald in posiion
complete in all respects (1) Ratia (1 - 2- 4
) 90 Lbscement 2 CR Sand 4 Ch I
Shingle 18" 1o 14" gauge (Ground
[Floor) P.Ch | 822217 | 337.00 277087028
12| C4/6ai |[Reinforced cement concrete in roof siab,
beams, columns lintels, girders and other
structural members lald in situ or precast
faid in position, or prudrmed members|
cast in situ. complete in all respects-
Type B (nominal mix 1: 1.5: E]UPL PG | 65750 | 34500 243.427.50
13
2092 50 | 345.00 730.282 50
17 | C-5/4-l(g) brick work in foundation and plinth
 snimciee i %CR | 3345 50 1194838 390,732 38
18 c-1r1 iling. watering and ramming earth in
with surplus earin from focundation
upto one chain and iift uplo 5 feet
SC0CH | 9834 33 | 151250 14,874,843
1 illing, watering and ramming earth under
P mmh_ new sarth 8 7065858 3630.00 256,490 64
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outside) lead Upto one chain and lift uptol
5 feat.

C-5/5-I(d) |Pacca brick work in Ground Sloor

cement, sand mortar Ratio 15

B5BB.13

12902 06

1.?3‘.‘3114]

21

C-5/5-I(g) [Pacca brick work in Ground Floor

cament. sand mortar Ratio 14

27

C-8/12(b) |Gement plaster 1.5 upto 12 height- o) ¥

13227 41

38,084.94

{(13 mm) thick. (Internal) Ground Floar

G 2 B
&
8

26709.25

2241.80

588.767.97|

a1

c-anaie piaster 15 upto 12 height- b)

{20 mm) thick, (Internal) Ground ~leor

G

26708.25

2678 50

715407 26|

K]

C9M11ic) |[Cemeni plaster 1.4 Ground Fipor upto 12

height - ¢) %" (20 mm) thick (External)

4

3015.78

180,885 28|

39

C-6/10{a) |Cement plaster 13 upto 12 heigt (a)

3/8” thick (Stab Soffit) G.F

g

9684 00

222512 |

215,480 6

43

C-9/24(c) - New surface - three coats

%Sh 63102 50

1079.65

6812861

ai

C-

FIHE.M-EH.

with chalk/ piaster of Paris ard then
inting with weathar coat of aporoved

%Sh | 5998.00

256795

154 025 64|

%Ch | 3222 12

114125

3877284

WCH | 3222 12

3327.80

107 ,216.04,

and laying 17 thick
concrete (1224 ) in
finishing and dividing
(@) 17 thick Ground Floor.

1815.13

190,908 73

C-4/25

floor of apmoved colour
114" thick laid in white cement
on a bed of 34" thick =
1:2

%S | 8134.50

2TT4T 06

2257 08460

45

c-8/38

E'nnd tiles/dado/Skirting 1/4” thick laid
pigment over 1.2 ratio cement sand|
martor 3/4” thick including finishing

%Sh | 4413.75

2829930

1,249,060.35

59

C-8iT8

roviding & fixing glass strips 4 mm for
ing upto 1" depth Iic fixing in floaring!
cement in specified pattern &

C-475(1)

concrete plain including placing
, finishing and curing, ¢
{including screening and washing
without for a
(Mix 12:4)

| psn | 492870

11.16

55,004

%Ch | 2421.00

81

C-B/i6-c |Providing and laying 2° thick lopping

cement concrete (124 ) ncluding
Surface finishing and dividing Inlo

327550

C-7/5

Tayer of es 0" »4 12" » 2" laid
4" earth 1" mud plaster without
with cement sand 1:3 an

Bitumen coating sand blinded.

B3

-—-

c-718

Knhuras on roof 2x2'x8" (600 x £00 x 150

mm)

L151)

5 14.254§
8,608




24 48

126.72

1778011

633.50

66224 |

222 23

419,529.04

25.00

1786.13

5771

1 Three

§

C-11/5-{q) Pmpanngﬂmmmm
windows any type {wm

%St

115200

211641

24,381,

P.Sit

2450

1450.76

3554362

o

glazing  (Belgium)
inlum fly screen lio handles st

& flocking arangement etc. complele.
(a) Deluxe model (White).

P.5ft

1088.00

1582.68

1,732,846 72

7

grill of 34" x 14" sze fiat |on

approved design including painting
slc. complete (weight not to be leg
3.7 Lbs./Sq . Foot of finished grill).

C-17/26 Wihﬁmhpﬂuﬂmn?m%

P.S

1208.00

180.50

218,044.00

C-18/89(a) [Damp Proof course with cemenr sand
Ratio (1, 2) mixed with dampo b) 1-1/2°

%Sh

1108 50

1934 82

2144748

73

E-713 o coats of bitumen laid hot using 34
for % SR Ober toof and blinded with
atone Chit, Per % Sit

Sk

8607 .00

1BB7 40

181.322 52

74

!hﬂ!‘t 0.13 mm thick for
specification

C-7/38 roviding and laying single per layer
per :a
hwu:zm «of Engineer incharge.

P St

28875.00

10.70

310,032 50|

75

C-4T(ii) [Extra cost due to use of Hi Bond Pre-
Polymer Wodified
DHPMM) as an admixture in ©
fnruwuﬂlgdmbtlrw to be used
flooring, block/ brick/ stone
nrphshmnu%byw

PXg

6768.00

3,112,386.20

T8

C-18/B8 ng & fixing Aluminium sheet 6° to
with V-Notch for expansion joints Ue
with nialls / screws =5

PR

30.00

{152

£.225.30



79 Providing "expansion joint” in concret
SOR (PHE rk of 9" wide corugated PVC (wi
; ]m_ﬁhulm i.c solderng and providing wooden
() R(B)-1 key of partal wood lic cutting of planks |
e exacl shape of structure and cast
e malerial and labour elc complete.

PRt

6.945.00

OHWT

1 | C-4/6 al+6 |[R.C work in roof slab, bsams col

In situ or precast laid in posilion

oimplete in all respects (1) Ratio (1. 2 4

80 Lbscement 2 Cfi Sand ¢ Ch
ngle 1/8" to 1/4" gauge. (Third Floor)

| PCR

|
£45.25 | 373.30

203.915.13

Total of SOR ltems

Rs.

22,302,188.64!

% Above [Below

Cost of Civil work (Scheduled Items)
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CONSTRUCTION OF HOSTEL AT IBA PUBLIC SCHOOL SUKKUR

Bill Of Quantities (Civil Works)

- Non-Scheduled tems
:;'u:':'l Description of Item Unit Qty Rate Amaurit
1 |NS! [Fabrication of mild stesl reinforcemant for
concrete, inciuding  cutling,
. laying In position, making joi
fastenings, including cost of
and labour charges for binding of stes
reinforcement (also includes tha removal
rust from bars, wastage overfaps and .
chairs, etc.) Deformed bars (Grade-80) PKg | 5283850
2
29040.38
3
126205.00
&
13351
8
32026
g
. 30.00
13 |NSI [Providing and fixing thermopore (foamed
) sheal in huri:um;ls and ;nm
sion joints. (@) 1" (25 mm
nrmawuf:hiﬂ P.Ch 37.85
14 | N3| Providing and fixing ornamental cement jall
4" thick (1 2 - 4) with steel wire.
P.Sf 85.00
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15

2596 50

from bars, wastage, overlaps and
airs, eic.). Deformed bars (Grade-50) FKg

1760.38

NSI g embeding 10" (250 mm) wide &
6 mm) thick rubber water stopper |
joints of RC.C roof slab,
in all respects | PRR

§7.00

Total of Non SOR Items
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CONSTRUCTION OF HOSTEL AT IBA PUBLIC SCHOOL SUKKUR |

Bill Of Quantities

ELECTRICAL WORKS

Rates Based on Composite Schedule of Rate (GENERAL-2012) Sindh

5 r!-
No,

Description

Unit

Qty

Unit
Rate
(Rs.}

Total

{Rs.)

DISTRIBUTION BOARDS

(General Description) Supply at site
fabrication,  Installation,  testing  and
commissioning of Distribution Board (C8) |
made of sheet steel 16 SWG, degreased and
derusted, with 2 coats of antirust paint, 2 coatls
of powder coated paint of approved colour,
protection classification P44, tolaly enclosed
indoor floor mounting cublcle type In free
standing design. with hinged door, handie
including cost of all auxilianes, internal wiring,
designation lables on MCCBS, grounding bar
sutable for system Voltage 440 V, 50 Hz, 3
Phase and neultral bus bars of 989%
electrolytic copper, Including cost of cable
ferminal blocks ‘wiring from breakers, brass
cable glands, all accessories complete in all
respects metion in BOQ or not required for
performing compietely,. Al incoming and
oulgoing breakers shall be accessible only by
opening the front door having further M.S. sheel
cover gaskets shall also be provided where
necessary. Panel should be compeitely made in |
certified factory. le PEL, Green T 8 D, Mazcorp
engineering or equivalent as per instructions by
engineer Incharge

(General Description) Al MCCHs shall be
suitable to operate without any derating at 40°C
ambient temperature and shall be of one make
only. The sides of MDB shall also nave louvers
at bottorn and top on sides of panal for hot air
exhaust, wire mesh etc. The back of the panel
shall be lockable door instead of boited and shall
conform (o single line diagram. item should be of
ABB, Schneider or equivalent as per instructions
by engineer incharge

INCOMMING

ELECT
G-
X(208)

Providing and fixing circuit breake: 400amp TP
seliing 250-400amp (X5-400CJ) on prepared
board as required

38401

ELECT

SH-
XVI(288)

Providing and fixing voltmeter size 36/96mm 500
vialt as required and as instruction of El

OUTGOING

ELECT
SH-
X(207)

Providing and fixing circult  breaker
15,20,30,40,50, 75 & 100 amps TP(XS-100NS)

8261

55,566

on prepared board as required

ii)

DB-GF i
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(General Description) Wirng of laht circult
from Distribution Board to switch,with Thres nas.
single core 25 Sgmm PVC insulated 450/750
volts grade stranded copper conductor cables in
concealed PVC conduits (conduts  partly
shared) including PVC conduil, ard conduit
accessories elc. Cable should be of Mewage,
Fas! cable, Universal cables or eguivalent and
condult should be of Dadex, Turkplas! Easyfit or
equivalenl as per instructions by enginesr
incharge

INCOMMING

ELECT
SH-
_X(207)

Providng and  fiing  circuit  breaker
15,20,30,40,50, 75 & 100 amps TP(4S-100NS)
on prepared board as required

Per No

8261

ELECT
SH-
XM1285)

Providing and fixing volimeter size 96 /26mm 500
voll as required and as instruction of El

Par o

ggo

OUTGOING

ELECT
SH-
X{203)

Providng and  fixing  cicuit  breaker
6.10,15.20,30.40.50 & 63 amps SF(TE-5S) on
prepared board as requined.

Per No.

816

WIRING IN CONCEALED CONDUITS

(Genaral Description) Wiring of light circuit
from Distribution Board to switch with Thres nos.
single core 2.5 Sgmm PVC insulatad 450/750
valts grade stranded copper conduciar cables in
concealed PVC condults (concuits partly
shared) including PVC condut, and conduit
accessories elc, Cable should be of Newage,
Fast cable, Universal cables or equivalent and
condult should be of Dadex, Turkplast, Easyfit or
equivalent as per instructions by enginear
incharge

ELECT
SH-1(24)

Providing and laying (main or Sub Main Pve
insulated with 3-7.28 copper conductar in 3747
dia PVC conduit recessed in the wal or column

Rmitr

1250

284,00,

367,500

I}

as required.
' i i

Switch to light point

(Genaeral Description) Wiring fram swilch to
light or fan peint with 3 nos. single core 1.5
Sgmm PVC insulated 4507750 Volts grade
stranded copper conductor cables in concealed
PVC condult including PVC condult, Condult

ELECT
SH-
{124}

Wiring of Light and fan point with 3 28 Pvc
insulated wire in 20mm (3/4") dia P/C conduit
recessed In the wall or column as required.

Per/Faint

1,130 00

282 500 |

Paint to point wiring

ELECT
SH-1122)

Providing and laying (main or Sub \ain Pvc
insulated with 3-3.29 copper conductor in 3/4"
dia PVC condult recessed In the wall or column
as required.

Rmir

| 1500

330.000 |

Switch to Switch
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{General Description) Wiring from switch lo
switch with 3 nos_ single core 2.5 Sqmm PVC
insulated 450/750 Volts grade stranded copper
canductor cables in concealed PVC conduit
including ~ PVC  conduit, Condult
accessories st (conduit partly sharea).
Providing and laying (main or Sub Ma n Pve
ELECT | insulated with 3-7.28 copper conductor in 3/4"
SH-1{24) | dia PVC conduit recessed in the wall or column

v}

SA/13A) socket

{General Description) Wiring of circuit from

Distribution Beard to SA/13A 230Volts with 3

nos. single core 25 Sgmm PVC insulated

450/750 Volts graded . 243 pin switcned socket,

stranded copper conductor cables in concealed

PVC condut, including condult sccessaries,

etc(conduit partly shared)

Froviding and laying (main or Sub Main Pyvc

i ELECT | insulated with 3-7.29 copper conductor in 3/4"
SH-I{24) | dia PVC conduit recessed in the wali ar column

as required. . Rmir | 1250 | 29400 | 387,500

vl

Socket to Socket

(General Description) Wirng from 5 Amps,
283 pin socket to socket with 3 nos single core
25 Sgmm PVC insulated 450/750 Volts grade
solid or stanerd copper conductor cables in
concealed PVC condut including PVC
conduit.Conduit  accessaries, efc complate.
{conduit partly shared)

Providing and laying (main or Sub Main Pve
ELECT | insulated with 3-7 29 coppér conductor in 3/4”
SH-1(24) | dia PVC condult recessad In the wall ar column
as required. Rmir 50 | 284.00 14,700

with 3 or 5 nos. single core § Sgmm PVC

insulated 450750 Volts grade stranded copper

conductor cables In concealed FVC conduit

including PVC condult, Condult accessories, etc

(condult partly shared for A/Cs)

Providing and laying (main or Sub Main Pvc

3 ELECT | insulated with 3-7 44 mppurmndu:wlm 1" dia

conduit recessed in the wall or column as

il ?qcm Rmir 50 488.00 23,400

Providing and laying (mam or Sub Main Pve

b ELECT | insulated with 4-7 44 copper conductor in 1-1/2"
SH-I(40) | dia PVC condult recessed in the wall of column

as requited. Rmtr | 50 | 81300 30,650
Total of SOR Items Rs. | 1,648,356
—-% Above /Below Rs

Cost of Electrical work (Scheduled Items) Rs.
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CONSTRUCTION OF HOSTEL AT IBA PUBLIC SCHOOL SUKKUR

(General Description)Supply at site,
fabrication, installation, testing and
commissioning of Distribution
Board (DB) . made of sheet steel
16 SWG, degreased and derusted,
with 2 coats of antirust paint, 2
coats of powder coated paint of
approved colour, protection
clussification 1P-44, torally
enclosed indoor floor mounting
cubicle type in free standing
design, with hinged door, handle
in¢luding cost of all auxiliaries,
internal wiring, designation lable-
on MCCRBS, grounding bar
suitable for system Voltage 440V,
50 Hz, 3 Phase and neutral bus
bars of 99.9% electrolytic copper,
including cost of cable terminal
blocks wiring from breakers, brass
cable glands, all accessories
complete in all respects metion in
B or not required for
performing completely. All
incoming and outgoing breakers
shall be aceessible only by opening
the front door having further M.5.
sheet cover gaskets shall also be
provided where necessary, Pane!
should be compeltely made in
certified factory. i¢ PEL, Green T
& D, Mazcorp engincering or
equivalent as per instructions by
engineer incharge

L_ Bill of Quantities
ELECTRICAL WORKS
i Non-Scheduled Items L . )
Ttem No, | Deseription Unit Raie Total  Amouni
(Rs.)
DISTRIB ]
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(General Deseription) All MCCBs shall be
suitable 1o operate without any
derating at 40°C ambient
temperature and shall be of one
make only. The sides of MDB
shall also have louvers at bottom
and top on sides of panel for hot
air exhaust, wire mesh ete. The
buck of the panel shall be lockable
door instead of bolted and shall
conform to single line diagram,
item should be of ABB, Schnewder
or equivalent a8 per instructions by
engineer incharge

Main Distribution Board

INCOMING

03 No Digital Ammeter scaled 0-500
Amps of appropriste sizes.

03 Nos. R-Y-B indication lamps.

05 Nos.copper bus bars 400 Ampere, thrae
phase. Earth and Netwral for
distributions with appropriste size
DB BOX

(12 Nos Phase Rotation/failure, (adjustable
under/over voliage
threshold),50/60Hz, 0.1-10 Sec
Delay, 380-500V

DB-GF

INCOMING

N§l

(3 No Digital Ammeter scaled 0-500
Amps of appropriate sizes.

NO

03 Nos, R-Y-B indication lamps.

NO

NSl

05 Nos.copper bus bars 80 Ampere,three
phase, Farth and Netural for
distributions with appropriate size
DB BOX

Jab

FIXTURES

(General Description) Supply. installation,
testing and commissioning of
following light fittings, ceiling,
recessed, wall mounted as per
specified fixture, Complete with
internal wiring, Grounding
terminal, driver complete in all
respects. Lights should be of

Phillips, ledvance or equivalent
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0

NSl

20 Watt LED Light Fixture
surface/recessed mounted, 1P-22
rated

No.

100

ii)

NS

IS Watt (White) LED Light Fixture
surface/recessed mounted, [P-22
rated

Na.

100

NSI

10 Wan LED Light Fixture
surfoce/recessed mounted, 1P-22
rated

N

6

NSI

Emergency Exit Light

No.

ELLANEOUS

(General Description) Supply, installation,
testing & commissioning of
Ceiling/ Exhaust fan. The
ceiling/exhaust fan shall comprise
circular fan metallic/ plastic body,
metallic fan blades, down rod (if
necessary) of suitable dia & lengih,
AC capacitor, internal wiring.
terminals all installation &
operational sccessories as per
tender specifications, as per site
requirements and as per
instructions by the Engineer. make
GFC, Pak Fan, Royal Fan or
approved equivalent.

NS|

12 * outer dia exhaust fan with plastic
body, fan blades and louvers

MNo.

i)

NSI

Providing and Fixing of brass ceiling fan
56" (good guality)

Na.

50

(General Description) Supply at site,
installation, testing and
commissioning of the following
wiring accessories, complete in all
respects. Made of TJ, Legrand or
approved equivalent, Clipsal

iv)

NSI

10 Amps, 250Volts one way, four gang
light control switches including
appropriate size concealed Plastic
buck box. Clipsal

Mo,

10

iv)

10 Amps, 250Volts one way, five gang
light control switches including
approprinte size concealed Plastic
back box. Clipsal

10

NSI

10 Amps, 250Volts one way, six gang
light control switches including
appropriste size conccaled Plastic

No.

50
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back box. Clipsal

vi) | NSI 15 Amps, 250Volts, universal 5 in 1 No. | 120
switched socket unit including
appropriate size Plastic back box.
h _ Clipsal
viii) | NSI Fan dimmer Clipsal No. | 50

ix) |NSI | Appropriate size of plastic body fanbox | Nos | 81
and ceiling fan rod 24" in length

x) | NSI [ MS BAR for hanging Ceiling fan | Nos |81 |
5 LT CABLES
(General Description) Supply at site,

installation, testing and
commissioning of PVC insulated
armored copper conductor cable
600 /1000 Volt grade (or
otherwise mentioned in cable
deseription) in prelaid conduits /
trenches to be installed as per
routes shown on drawings
including cost of all necessary
materials, connections,
identification tags, cables lugs
properly erimped at  both ends for
the following sizes complete in all
respects, Actual length of cables 10
be installed shall be practically
measured at site by the Contractor,
duly authenticated by the Engineer
hefore placing the order with the
manufacturer, however,
approximate length of cables is
shown herewith. Payments shall be
made as per actual length installed.
Cable should be of New age, Fast
cable, Universal cables or
equivalent and conduit should be
of Dadex. Turkplast, Easyfit or
equivalent as per instructions by
engineer incharge

il | NSI Providing and laying (main) XLPE Rmt | 33
insulated, XLPE sheated with 4
care copper conductor 600/1000
volts size S0mm2

i) | NSI | Providing and laying ( Sub Main) Pye Rmt | 50
insulated, Pve sheated with 4 core
copper conductor 600/1000 volts .
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size 25mm2

GROUNDING SYSTEM

R

NSI

Supply and erection of single core XLPE
insulated, XLPE sheathed copper
conductor, 660/1 100 volts grade
cable, in prelaid G.1. pipe/M.S.
conduits/PVC pipe/GLl.
wire/trenches, ete (rute for cable
only)=30 mm sq

RM,

50

i)

Plate type earthling

NSI

Providing & fixing of copper rod type
Earthling with resistance <2 ohm
completed with all respect

No.

NSI

Grounding Connection Pojnt

Supply of Grounding connecting points
consisting of copper plate 300mm
long x50mm wide x 6mm thick 10
be installed. complete with fixing
arrangement, briss nuts bolts,
washers, lugs, 12.5mm dia. holes
to facilitate connections of
Incoming copper strips / copper
conductors.

Nos.

I i‘h’]

NSI

Testing and commissioning of the
earthling system in the presence of
site engineer with electronic
devices such as megger etch,
making so report with after
approximating 3 time testing and
the grounding ohm must be less
than or upta 2 ohms

fi

i)

NSI

Labour for excavation and refilling of
trench 12" wide, 24" deep 9" sand
compaction below and above in
preinstalled PVC pipes, ramming
wintering all necessary material,
labour ete, complete in nll respect.
Actunl length of the trench shall be
as per site condition and paid
accordingly however approximaie
length of trench is given.

R.M

Manhole For LT Cable Pulling (1f
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NSl

Required)

Construction of manholes to facilitate
pulling of cables in rench or
conduit as shown on drawing.
manholes shall be of the size 24" &
24" x 30" deep with 9" thick wall
with cement mortar, internal
plaster 1:4, 100mm thick RCC
cover for manhole, including cost
of all accessories / materials,
complete in all respects. (Tentative
number of manholes have been
provided, however payvment shall
be made as per actual and as per
quantity requirement)

Nos,

Wi-Fi Cable

NSl

Supply, installation, Testing and
commissioning of CAT 6a L'TP
CABLE IN PVC PIPE © 1",
MEASUREMENT IN METERS
complete in all respects. Including
cost of conduit and its accessories
installing arrmngement. making
juries in wall and repairmen of
wall. Made of D-Link or

equivalent approved by engineer
incharge

RM

Fire

NSI

Supply & installation of | x 6kg DCP
CO2 Fire Extinguishers installed
as per instructions of Client,
complete with wall hanging and
mounting arrangement complete in
all respects. Complete in all
respect as per instructions by site
engineer

Nos,

“Total of Non-SOR Items
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Construction of Hostel at IBA Public School Sukkur

Bill Of Quantities FOR 10 KWP ON-GRID SOLAR POWER SYSTEM

Imported Material

SrNo Product Capacity | Unit | Qty. | Rate | Amount

Supply, Installation, Testing, and
commissioning of Solar PV Modules
with related accessories. complete in
all respects as engineer-approved.
~Min 545Wp, Bifacial & see Through
Technology Tier-| -Min
Module Efficiency: 21.3 %, Anodized
aluminum frame. and support bars,
Junction Box IP 67, Opertaing Temp:
-40 .85 Degree, Vmp=41.8v, VOC =
49.65v, Imp = 13.04A, Ise = 1392 -
Certified IEC 61215, [EC 61730, UL
1703, VDE /MCS / CE / Sl1/ CEC
AU CSA / IEC 61701, 502, 1EC
6l068-2-68

-Manufacturer should be 1SO
90012008 Certified (Quality
Management System)

-ISO 14001:2004 ( Environmental
Management)

-OHSAS 18001 18001:2007 {(Health
& safety Standard)

-Warranty: 12 Years Product
Warranty, 25 Years linear Output
Warranty.

-Brand: Longi or AAA Equivalent
Payvment will be made on per watt
hasis

1UKWp | Nos 18

Material (there could be + - 10% variations, bidders are requested to come to the site for exact
measuremen (s)

Supply, Installation, Testing, and
Commissioning of PV Mounting
Structure with related Accessories
complete in all respects as Engineer
approved,

Anodized Aluminium imported WELT | Sem
ALG00S-TS, Suitable 1o withstand a
wind speed of | 50km/hr. Orientation
- 2 Sk Landscape. Respective
calculations (ASCET-10) subject to

(5]
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wind speed will be provided with the
bid.

The product should be certified with
standard AS/NZS 1170.11S 8955:2011
and other related standards.  The
manufacturer will be certified from
1509001:20000 Quality Management
System. The Design life of the product
should be a minimum of 25 years.
Brand: Imported A Grade Quality.
(Roof Mounted)

Grid Tied lnverter, lOKW imported
quality with Online Monitoring

HORW

Nos

Supply. Installation, Testing, and
commissioning of DC Cable, 2 Core
6mm2 including PVC/HDPE Pipe
complete in all respects with
accessorics as per engineer approval.
| Core 6mm2, Red | Core 6mm2.
Black

Minimum voltage capagity 1500VDC,
Highest permissible voltage
conductor/conductor should be 1.8kV
DC, Standard E NS0618.

Double insulated: Cross-link
polyolefin.

Tinned copper conductor: Certified
from DIN VDE 0295 CL.5, Fine-wire,
IEC 60228 CL.5. Cable should be
Certified from TUV Approved (2PFG
1169) & UL. The cable should be
(Ozone resistant ace, to EN50396 and
weather & and UV resistant acc. o
HD605/A L. Service life: 25 Years
minimum, Brand : halukabel Germany

Mir

Supply. Installation, Testing &
Commissioning of DC Breaker 40A
3P DC MCB, 1000V MCB Make:
ABB/equy (European)

Nos

Supply. Installation, Testing, and
commissioning of DC Combiner Box,
minimum [P 54 with all related
aceessories. (Contractor shall co-
ordinate the size & and type of DB in
conformation with locations to be

| installed)

Nos
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Supply, Installation, Testing, and
commissioning of AC Combiner Box,
minimum [P 54 with all related

accessories. (Contractor shall co-

ardinate the size & und type of DB in
conformation with locations 1o be
installed)

Nos

Supply, Installation, Testing &
Commissioning of AC Breaker 63A.
1P MCCB , 600V SOKA Make :
ABB/Schinder

Nos

Supply, Installation. Testing &
Commissioning of AC Surge
Protective Devices (SPD) 4P 100 KA
Class 11 Make : Dehn/Schneider/Citel

Nus

1

11

Supply, Installation, Testing &
Commissioning of Earthing Cable, |
core, 10 sqgmm,
CUMVC/FLEX(Green) Including
PVC Pipe with related accessories as

per engineer approved. Brand |
Pakistan Cable or Equivalent

Mitr

Supply, Installation, Testing &
Commissioning of AC Pawer Cable
4C x 16mm sq, Cu 0.6/1KV
CL/XLPE/PVC Pure Capper
including related agcessories

Mir

10

12

Supply, Installation, Testing &
Commissioning of Powder Coated
with anti-rust paint min 90 micron MS
Sheet 16 SWG 150mm x 75mm Cable
Tray with cover complete with all
installation material such as bends,
tees & cross over, clamos, hooks,
bolts, ete complete in all respect

Mir

0

13

Civil Works : Footing & Foundation
work for Mounting Structure as per
IBA Standard or engineer approved

Joh

14

Supply, installation, testing, and
commissioning of Earth Pit and Earth
Electrodes (Rod Type) for Earthing
System with 25mm dia 3 meters (10
fieet) long driven copper rod, complete
with clamps lugs, washers/bolts,

Job
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connected with 7T0mmsq
CU/PVC/PVC earth conductors to
Earth connecting point including
S0mm din G.1 pipe/UPVC pipe class
'D/E' up to Earth Chamber, the job
includes cad-welding of copper
conductor to earth electrode rod at one
end and provision/ fixing of cable lugs
at other end, including all accessories
and RCC inspection chamber, heavy
duty G.L Cover having earth symbal,
efc., as per the Specifications and
Drawings and to the entire satisfaction
and approval of the Engineer. Earthing
result should be less than 5 Ohm for
AC combiner, less than | Ohm for DC

Supply, Installation, Testing. and
commissioning of Other Accessories

15 required to complete the project Such Job
as Epxoy filling, Cable Ties, Nut
Balts, ete.
Grand Total |
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B CONSTRUCTION OF HOSTEL AT IBA PUBLIC SCHOOL SUKKUR
Bill of Quantities
PUBLIC HEALTH WORKS
N Rates Based on Composite Schedule of Rate (GENERAL-2012) Sindh
a5 | memno, DESCRIPTION UNIT | QTY | RATE(RS) AMOUNT (RS)
¥
Providing and European type
white glazed earthen ware wash down
.C. pan complate with and lic the cost
e yondy endsarapho
|P brass an
mm‘;“ 1 qallons white glazed earthen
1 re low level foushing cistern with
(Ch 1/5) siphon fitting 1-1/2" dia white porceiain
enamelled fluish bend 3/4" dia and
making requiste number of holes in
. plinth and floor for pipe
nections and making good in cement
crets 1:2:4. (ICL or Equivalent) Zach 6.00 1147740, 6886440
Providing and Fixing squating type white
tared earthen ware w.c pan with front
ah inlet & complete with including the
mﬂi flushing cistern with intemal
: and flush pipe with bend and
Emﬁﬁ requisite number of holes in
2 Sewerage s plinth & fioor for pipe connection
(Ch 172-A i) ‘and making good in cement concrete
1:2:4. (A) W.C pan 23" & low level
ware fissh tank 3 gallons. (i)
| 4" dia white glazed sarthen ware
trap and plastic thumble. (Foriegn
{Quality) . Each 200 §77280| 1154560
Providing and fixing steel sinks stainless
liocal make comptete with cast iran of
wraught iron brackets 6 inches built in
wall, 1-1/2" c.p bubber plug chrome
SOR{Water |plated brass chain, 1-1/2" ¢ p brass
3 supply & waste, with 1-1/2° PV.C. waste pipe &
Sewerage |making requiste number of holes in wall,
(Ch 1/18-c) |piinth & floor for pipe connection &
making good in cement concrete 1.2:4
¢) Steel sink stainiess sized 33" x 18"
local make (Standard pattern) (Master
or Equivalent) | Each 1.00 571230 571230
S0 Providing and fixing CP Musiim shower|
RIWater \yith double bib cock & fing pipe elc
1 supply
(Ch 619 (a) Each 8.00 343200 2745600
Prowiding and fixing scap tray earthen
Eﬂ'ﬂ;’f;:r ware with c.p screws etc complete.
§ Sewerage
(Ch215) | Each 49720 497200
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SOR(Watay %mr:l mm with .
supply & ing with 1" long c.p brass screws. (fii
{m, Towel Rall 24° long (b) 3/4” dia round
square (Superior Quality) | Each

8.00

1.082.95

865360 |

Sewerage ! similar to twyfords design No 1108) (b

and fixing cp brass
SOR({Watar perkﬁu.‘dur of standard sze wi
supply & e plated brass brackets
(Ch 212 (5) 'Superior Qually

L

200

1.071.40

214280

800

688.70

5,517.60

e Earthan ware
ap 8" x 8" x 4" with C.1 cover & Frame

B8.00

1,220 67

9.765.36

10

Providing and layng RC.C. pipe
ors of class "B" and fixing in
S0OR (PHE cutting fitting  and  jointing
wiorks) Part-Bmaxphall  composition and  cemen
{Ily A-2 m {1:1) Ve. testing with water to a
of 22.5 meter or 76 fi. (e}

200.00

54375

108.750.00

1

12

(127 _ P&

SOR (PHE (2
works) Part-B| oo
(1) A-1

1,800.00

380000

B 480.00

wigrk compachon (Soft, "
Chi1in3a (d) Ewﬂ {d) Ramming earth work (All
of soi).

1,800.00

453.75

816.75

13

ling of earth work {a) Lead
Chi1/8 (a) |a single throw of Kassi, Phawrah of 3 e

1,800.00

756.25

1,361.25

14

l.
SOR(Water Providing and fixing full way gun meta
supply & gate valve with wheeis threaded
Sewerage [fiabged ends with rubber washing (v) 1+

(Ch &/4 (iv) 154" (Light patiemn) Each

yrs

675.84

15

I 'SOR(Water Providing and fiing full way gun metal
mﬁ& peat/gate valve with wheels, threaded o
ends with rubber washing (v) 1+

1.00

595.42

B95 42

Sewerage
(Ch B4 (v) 172" (Light pattern) Each
__MANHOLE
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SOR (PHE |Constructing manhole  or inspectio
works) P-1 lchamber for the raquired diameter

ortar 1.1 cement plastered 1:3, s
jek. Inside of walls and 1 (25 mm
Vick over benching and channel I/
€| manhale cover with frame o

clear opening 1-1/2' x 1-1/2 (457

300 | 14.748.00 4424400

2.00 §.237.00, 1247400

8.00 2.042.43| 1633544

24.00 237600 57,024.00

e ———

e

30 | SOR (Water Providing and fixing handie  vaives
supply & [(China) 1Gbars o equivalent complete
in all respects as approved by fthe

works) Ch &- lsngmr incharge.
5 | b |
] ‘IE.M inch Each 4.00 77182 1,087 68
o 1__._,_1&{?_*&'"-"' Each 400 | 20042 50168

T— | I———CC

31 | SOR (Water [Providing, fixing and testing PPRC ball
supply &  valve 32mm , (with unsaidered coppes
Sanitary  ball) made to B.B 51212

warks) Ch B-

6 (V)
. 1.00
22 | SOR (Water ing, fiying and testing PPRC ball | _Each 1.00
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supply & ve 40mm , (with unsoldered copper 57370
Santary il) made to BB.5 1212

wmg:ﬁhﬁ-
23 | SOR (Water Providing G| Pipes spacials, and
supply & mps eie, including fixing cutting &

Sarnitary ng complete with and |fc the cost of
works) Ch 4- breaking through walls and roof, making
1 eic Painting two coats after

the pipe etc. with white zink

with pigment to match the color of
building and testing with water o a
ssure head of 200 feel and handling.
v 1-1/2" dia G| pipe ) Rft 150.00 188.87| 2834550
u vi [2° dia G. pipe At 100,00 23300 2330000
i 1 no. Bore
Boring for tubewell in all water bearing
WRWHEﬂpummaMummmm.d
i uu:ﬁtﬁ:- fpth, Wnckuing Shhwih are. W
) of casing pipe - 3" (80 mm) Rft 100.00 160,00/ 16,000 00
25
Rit §0.00 166.35| ©9.981.00
26 |works) Part- _
L) (08 (b)) | 3 100| 280700 280700
Total of SOR ITEMS RS: | 47670778
% Above/Below Rs.
Cost of PHE work (Scheduled) Rs
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CONSTRUCTION OF HOSTEL AT IBA PUBLIC SCHOOL SUKKUR

Bill of Quantities
PUBLIC HEALTH WORKS
Mon-Scheduled ltems
Sr. | ltem Unit aTy Rate Amount
No | No
UPVC Multi Floor Trap
(110x75mm) including
er. making required
umber of connections,
breaking  concrete  or]
asonry work & then
it good, et dl
1 | NSI |approved make. Each 8.00
Providing, Fixing
Class D or

IUPYC clean out with
requisite numbar
las in walls; plinth ar figor]
pipe connection and
ng good the same
o the
omplete including, rubber

NS! igasket and ciamp. 200

roviding and fiting P
NS! frap.ii} 10 cm (47) glazed.

g g

Providing and fixing W
complete in a
FHWH

PIF Pu!?mﬂm
ymer (PPRC) PN-20
pe with fusion / threaded

respect
i 112" (40 mm) dia. 120.00

i 1" (25 mm) dia 1000

il 2" (50 mm) dia 100.00

2223

150,00

iy aw' {20 mm} ﬂiu

(PopuiarBeta or equivaient)
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complata in-all respect.

i [100 mm (4") dia

200,00

i [BO mm (3"] dia.

23

150.00

ncluding fixing and: -

complete n all respects

sonnaction &t site elc

2.00

NSI

1.00

NSI Providing and fiuing Gate
valve 1 bars, RUV(itly) or
uivalent complete in all

as approved by
e Engineer incharge.

1.00

10

NS! [Providing and fixing Gate
walve 2 bars, RLV(tly) or
uivalent complete in all
spects as approved by
he Engineer incharge.

1.00

"

Providing and fixing of &5

200
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Mun" o ﬁww.

12 | NSI ed design quality
ifc necessary
e, complete.
a %" id (30 mm) 1 x 70 Rt 122.00
b |1%" Iid (40 mm) 1 x 40 Rt 110.00 B
¢ (2" ud (50 mm) 1 x50 Rt 100.00 |
Total of Non SOR ITEMS ]
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CONSTRUCTION OF HOSTEL AT IBA PUBLIC SCHOOL SUKKUR

SUMMARY OF COST

Rates Based on Composite Schedule of Rate (GENERAL-2012) Sindh

| Sr. No. DESCRIPTION AMOUNT

I CIVIL. WORKS
A Cost of Schedule ltems
B Cost of Non-Schedule ltems

...w

TOTAL OF CIVIL WORKS - A

ELECTRIC WORKS

=
A Cost of Schedule ltems
JE Cost of Non-Schedule Items

TOTAL OF ELECTRICAL
WORKS-B
3 10KW SOLAR SYSTEM

(fust of Numﬁchedu]uims
I TOTAL OF SOLAR SYSTEM-C

PUBLIC HEALTH WORKS

Cost of Schedule ltems

| |

Cost of Non-Schedule [tems

TOTAL OF PHE WORKS -D

l
TOTAL (A+B+C+D)

Grand Total without SST

Add 5% SST

Grand Total with S8T

Note: All Cartage Charges, Material differences Amount, Other premiums
and all Taxes must be included in Quoted Premium Percentage. No any

charges will be paid separately.
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SPECIFICATIONS
CIVIL/ARCHITECTURAL WORKS

PART -1
GENERAL

Work of the Contract can be summarized by references to the Contract, General
Conditions, Supplementary Conditions, Specification Sections, Drawings, addenda and
modifications to the contract documents issued subsequent to the inttial printing of these
documents and including but not necessarily limited to printed material referenced by
any of these

The detailed specifications given hereinafter are applicable for the items of works described in
the schedule of quantities attached herein, and shall be guidance for proper execution of work to
the required standards. It may also be noted that the specifications are of generalized nature and
these shall be read in conjunction with the description of item in schedule of quantities and

- drawings. The work also inciudes all minor details of construction which are cbwiously and fairly

intended and which may not have been referred to in these documents hut are essential for the
 enlire occupation in accordance with standard Engineering practice.

It is recognized that work of the Contract is also unavoidably affected or influenced by
govemning regulations, natural phenomena including weather conditions and other forces
sutside the contract documents.

The work of this Contract includes coordination of the entire work of the project, including
preparation of general coordination drawings, diagrams and schedules, and control of sile
utilization, from beginning of canstruction activity through project close out and Defect Liability
Period.

Where installations include manufactured products, comply with the manufacturer's
applicable instructions and recommendations for installation, to the extant that these
instructions and recommendations are more explicit or more stringent than requirements
indicated in the contract documents.

During handling and installation of work at the project site, clean and protect work in
progress and adjoining work on the basis of continuous maintenance. Apply protective
covering on installed work where it is required to ensure freedom from damage or
deterioration at time of substantial completion.

Clean and perform maintenance on installed work as frequently as necessary through
the remainder of the construction period. Adjust and lubricate operable components to
ensure operability without damaging effects

The Work includes furnishing all labour, plant, equipment, appliances and matenals, and
performing all operations in connection with supply, fabrication and installation, complete in all
respects, of the items applicable out of the following Sections:

- i - . /
~ TV
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3.2

3.3.

PART -2

(DIVISION-3)
REINFORCED CONCRETE WORK

SCOPE

The work covered by this section of Specifications consists of furnishing all plant,
labor, equipment, appliances and malerials, and in performing all operation in
connection with the supply and installation of plain and reinforced concrete work,
complete In strict accordance with this section of the Specifications and the
applicable drawings, subject to the conditions of the CONTRACT.

GENERAL
a. Full co-operation shall be givan to other trades to install embedded items

b. Suitable templates or instructions, or both will be provided for setting
items not placed in the tarms. Embedded items shall have been
inspected, and tests for concrete and other material or for mechanical
operations shall have been completed and approved, before concrete is
placed.

C. For special concrete finishes and for special methods of construction (e.g.
slip forms), formwork shop drawings shall be designed and prepared by
the CONTRACTOR at his own cost Approval of shop drawings as well as
that of actual samples of finished concrete shall be obtained before
WORK is commenced.

d. CONTRACTOR shall also prepare BAR BENDING SCHEDULE, and get
the same approved by the ENGINEER, prior to commencement of work.

e Approximate equivalent conversion of F.P.S. and S.1. units are indicated
in the text Engineer's decision on any specific
convearsion shall be final and ninding on all parties.

RELATED SPECIFICATIONS

Latest editions of the following British, ASTM and AC!| Standards are relevant to
these Specifications where indicatec.- (Equivalent Pakistan Standards are also
applicable )

a. British Standards:

B.S. 12-78 Portland Cement, Ordinary and Rapid Hardening
(in lieu of C-150),

BS 410 Test Sieves.

B S 693 Ganeral Requirements for Oxyacetylene § 5

Welding of Mild Steel|

B.S 582-1201 Concrete aggregates from Natural Snun:a_ \
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BS 1141

Cold Worked Steel Bars for the reinfarcement af
Concent. (Generzl Requirements for the Metal-Arc
Welding of Mild Steel.

B.S 1881 Methods of Testing Concrete.

B.S5 3148 Tests for Water for Making Concrete.

B.S 4027 Sulfate-Resisting Portland Cement.

B.S 4449 Carbon Steel Bars for the Reinforcement of
Concrete

B.S 4461 Cold Worked Steel Bars for the Reinforcement of
Concrete.

Latest ASTM Standards:

A 6515-94 Deformed Billet-Steel Bars for Concrete
Reinforcement.

C 3393 Standard Specification for Concrete
Aggregates.

C 39-93a Compressive Strength of Cylindncal concrete
Specimens.

C 42-90 Standard Methods of Obtaining and Testing Drilled
Cores and Sawad Beams of Concrete.

C 94-94 Standard Specification for Ready Mixed Concrete.

C 138-92 Standard test method for unit weight, Yield, and Air
Content (Gravirnetric) of Concrete.

C143-90a Standard Method of Test for Slump of Hydraulic
Cement

C 150-94 Standard Specification for Portland Cement.

C 171-92 Standard Specification for Sheet Matenals for
Curing Concrate

C 172-90 Standard Methad of Sampling fresh Concrate.

C 173-94 Standard Method of Test for Air Content of freshly
Mixed Concreta by the Volumetric Method.

C 208 Standard Specification for Insulating Board
(Cellulosic Fibar) Structural and Decorative.

C 231-81b Standard Method Test for Air Content of Freshly
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C 260-94 Standard  Specications  lor  Ar Entraining
Admudura lor Concrote

C309-93 Standard Specification for Ligwd Membrane-
Forming Compounds for cunng Concrete

C 494-92 Standard Specilication for Chomical Admixtures for
Concrete

E 329-90 Specification for minimum requirements for

agencies engaged in the testing and or inspaction
of matenals used in construction

¢ ACI Standards:
ACI31B Building Code Requirements for Reinforcad Concrete

d. In addition, the latest editions of other Pakistan and British Standards,
Amencan Concrete Institute Stardards, American Society for Testing and
Matenals Standards and other Standards as may be specified by the
ENGINEER for special Matenials and Construction are also relevant

2.4, MATERIALS
.41  Aggregates (Except for light-weight concrete):

a. The sources of supply of all fine and coarse aggregates shall
be subject 1o the approval of ENGINEER.

b. All fine and coarse aggregates shall be clean and free from day,
loam, silt, and other delelerious matter. If required, ENGINEER
reserves the right to have them washed by the CONTRACTOR at
no additional expenses Coarse and fine aggregales shall be
delivered and stored separately al SITE Aggregates shall not be
stored on muddy ground or where they are likely to become dirty or
contaminated.

c Fine aggregate shall be hard coarse sand, crushed stone or gravel
screenings and shall confarm to requirements of ASTM C-33.

d. Coarse aggregate shall be gravel or broken stone or hard, durable
matenal free from laminated structure and conforming to ASTM C-
33 graded as follows for use in mass concrete such as in

foundations.

TOTAL PASSING PERCENT BY WEIGHT
2" B.S Sieve (50.00 mm) 100

1-1/2"Sieve (38,10 mm) 95 - 100
3/4"Sieve (19.00 mm) 35-70
3/8"Sieve ( 9.50 mm) 10- 30

No. 4 Sieve { 475 mm) 0-5

Culnﬁcuum::



Coarse aggregate for all cast-in-place concrete other than mass
concrete and thick fairr faced cast-in-place concrete shall be
graded with the following limits:-

TOTAL PASSING PERCENT BY WEIGHT
X Sieve (25,00 mm) 100

3/4"  Sieve (19.00 mm) 90-100

3/8° Sieve ( 9.50 mm) 20- 55

No 4 Sieve (475 mm) 0- 10

Coarse aggregate for thin fair faced cast-in-place concrete shall
be graded as follows:-

TOTAL PASSING PERCENT BY WEIGHT
1/2" Sieve (12.50 mm) 100

3/8" Sieve ( 9.50 mm) 85-100

No.4 Sieve ( 4.75 mm) 10- 30

e The nominal maximum size of aggregate for precast fair faced
concrete shall be smallest of the following:

i One-fifth of the namowest dimensions betwaen sides of forms
i One-third of the depth of siabs.

il Threa-fourth of the minimum clear distance
between reinforcing bars or between bars and form.
. 1/2" (12.0 mm).

f. The nominal maximum size of the aggregate for nomal weight
precast concrete shall be smallest of the following -

I One-fifth of narrowest dimension between forms
ii One-third of depth of slab.

i Three-fourth of clear distance between bars

iv. 1"

a. The aggregate shall be stockpiled for a period before use so as to
drain nearly to constant moisture content (as long as SITE and
other conditions permit, preferably for at least a day). The grading
of the coarse and fine aggregate shall be tested at least once for
every 50 tons (or 750 C. ft) supplied to ensure that the grading i5
uniform and the same as that of the samples used in the
preliminary tests,

x4.2 Cement:

a Cement shall conform to ASTM C - 150

b Only one brand of each type of cement shall be used s
in any individual member of the structure
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c. Cement shall be used in the sequence of receip! of shipment
unless otherwise directed. There shall be sufficient cement at
SITE to ensure that each seclion of WORK is completed without
interruption. Il the cement is supplied by THE OWNER, the
CONTRACTOR shall inform ENGINEER of his reguirement much
before its use In construction.

d. Cement reclaimed lrom cleaning of bags or from leaky containers
shall not be used.

e CONTRACTOR shall provide and erect, at his own cost, in a
suitable place, dry, well ventilated, and water proof shed of
sufficient capacity to store the cement

f The cement shall be used as soon as possible after delivery, and
cement which ENGINEER considers has bectome stale of
unsuitable through absorption of moisture from the atmosphere or
otherwise shall be rejected and removed immediately from ihe
SITE at CONTRACTOR's expense. Any cement in containers,
damaged so as to allow the contents to spill or access of the
atmosphere to the cement prior to opening at the ime of concrete
mixing shall be rejected and removed immediately from the SITE

at CONTRACTOR's expense.

a. The mixing togather of cifferent types of ceament shall not be
permitted.

Water:

Clean and clear water which doas not have sweet, saine or brackish
taste to be used for mixing and curing of concrete. \WWhere doubt exists.
the strength of mortar sample made with questionable water is compared
with mortar sample produced with acceptable water (like distilled water)
The questionable waler may be accepted if the sample yield concrete
strength of at least 0% of the other sample made with acceptable water

Water contaminants under no circumstance shall be greater than
following limits -

Oil 0,00 ppm.
Chlorides — 1000 ppm.
Sulfates e 1000 ppm.
Turbidity e 2000 ppm.

Acids e 10,000 ppm.

Potassium and NaOH 0.5 to 1.0% by weight of cement.

Sea water shall not be used for any reinforced concrete works or where
concrete is later required to be plastered, painted or otherwise decorated
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% 4.4 Reinfoarcemant:

o Reinforcement for cancrete shall conform 1o the tespactive Hotet 20 (1
or other standards as specified in the Drawngs and COtiencT
Documents or as may be spocifiod by ENGINEER

b Unless otherwise specilied, all plain reinforeing bars shall camply with the
requirements of BS. 4449 for plain mild steal bars and aha'l b a
mimmum yield stress of 36 ksi, (248 Nfmm sq)

c Unless otherwise specilied, all deformed reinforcing bars shall comply
with the requirements of B.S. 4481 for deformed cold worked =leal bars
and shall have minimum characteristic stress of 66 ks, (450 1mm sq)
with minimum elongation of 12%

d Reinforcement shall be obtained only from the manufacturer approved by
the ENGINEER. If and when required CONTRACTOR shall provde all
necessary facilities to ENGINEER for the selection of test peces and
shall cause these to be prepared and submitted where directad for tests
at CONTRACTOR's cosl.

e If the reinforcement is to be supplied by the OWNER. the CONTRACTOR
shall inform ENGINEER of his requirements much before s use in
construction.

f CONTRACTOR shall report immediately on receipt of any consignment,
having any deviation in the standard weights of the renforcing bars
beyond those allowed in respective standards mentioned in clause (4 4 b)
and (4 4.c) herein before.

3.5. CONCRETE MIX PROPORTIONS
551  General

a, The proportions of ingredients shall be such as to produce a
mixture which will work readily into the comers and angles of the
forms and around reinforcement by the methods of placing and
consolidation employed on the WORK, but withaut permitting the
materials lo segregate or excessive free water to collect on the
surface. Specific approval of the ENGINEER is required to waive
limitations on mixture proportions.

b. The proportions of ingredients shall be selected in accordance
with Section 5.6 to produce the proper placeatility, durability,
strength and other required properties.

35.2  Strength:

The Specified compressive strength of the concrete cylinder. shall be
3000 psi, (21 N/mm sq) except where otherwise noted on Drawings. The
equivalent cube strength shall ba at least 25% mgh-a; than the specified
cylinder strength. Strength requirements shall be .- iipw, the/sampling
and testing methods of ASTM C 39-72 (and BS 1 5 éy‘!‘-«
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3.5.5

3.5.6

Durability:

Maxmum permissible water-comenl ratios lor cor cide e Sounre
expﬂsures_lo be as follows, unless lower waler-cament c 0 o teurad 1o
mee! specified strength limils:

=t - -’ e

Type of Structure Structure Structure
continuously we! rew peysesd ]

sea or
or frequently sulfates
freezing and
thawing (1)

i. Thin sections & sections

with less than 1" cover

over steel 0.45 040 (1)

ii. All other Structures 0.50 0 45(2)

(1) Concrete should also be air-entrained.
(2) If S. R. Cement is used, parmissible water-cement ratic may be
increased by 0.05

Slump:

Unless otherwise permitted or specified, the concrete shall be
proportioned and produced to have a slump of 4" (100 mm) or less. A
tolerance of uplo 1" (25 mm) above the indicated maximum shall be
allowed for individual batches provided the average for all batches or the
most recent 10 batches tested, whichever is fewer, does not exceed the
maximum limit. Concrete of lower than usual slump may be used
provided it is properly placed and consolidated The slump shall be
determined by the "Test for Slump for Portland Cement Cancrete™ (ASTM
C-143).

Admixtures:

If required or permitted, admixlures used shall be in accordance
with the manufacturer's instructions except as otherwise specified herein

Methods of Obtaining Mix Design:

For concrete of normal weight, mix proportions to provide the desired
charaderistics shall be developed using the methods/procedure covered
by the latest edition of Recommended Practice for Selecling Proportions
for Normal Weight Concrete ACI 211.1.

Trial mixtures having proportions and consistencies suitable for the
WORK shall be made based on ACI 211 1, using at least three diferent
water-cement ratios which will produce, a_spage of /strengths
encompassing those required for the WORHY P e




designed to produce the specilied slump The toimperatue ol caoncrete
used in tnal batches shall be reparted

For each waler-cement ralio, comprassion fesl of cylindericube
shall be made, cured, and leslec in accordance witty ASTM C -39 ar BS
1881". From the resulls of these tests a curve shall be plotted showing
the relationship between the waler-cemen! ralic ardl compressive
strength. From this curve, the waler-cemen! rato 1o be used in the
concrete shall be selected to produce the requeed/speclied design
strength. The cement content and mix proportians 1o be used shall be
such that this waler-cement ratio is not exceed=d when slump 15 the
maximum permitted. Control in the field shall be based upon mantenance
of proper cement content and slump

Concrete should also be air-entrained If S R Cement s used,
permissible water-cement ratio may be increased by U 05

3.6. PLANT AND WORKMANSHIP

3.6.1 Formwork:

a Forms shall be used, wherever necessary o confine the
concrete and shape it o the required dimensions Forms shall
have sufficient strength to with-stand the pressure resulting from

and vibration of the concrete and shall have sufficient

rigidity to maintain specified tolerances

Structurally adeguate, furm work shall also conform lo the

requirements of the spema! architectural fimishes of the in-situ

Plain and Reinforced Concrete specfiedior shown on the

Drawings. Shop drawings of such form shall be subject to the

approval of the ENGINEER pnor to its use ENGINEER shall

refuse concreting of any part which in his opinion may not yield

b, Earth cuts shall not be used as forme far verlical surface or
reinforced concrete work unless required or permitted,

c Mud centering shall not be permitted without the pnior approval of
the ENGINEER.

d. Formwork shall be made of either timber, steel, plywood,
proprietary building boards and such special material, as may be
shown on the drawings or approved by the ENGINEER which
gives the required finish to the surface of concrete Wooden frame
work shall be free from Icose knots and shall be well seasoned.
For the external concrete finishes 1/16" (1.5 mm) thick mild steel
sheet forms shall be used CONTRACTOR shall fumish shop
drawings of such formwork prepared on the basis of architectural
concept for the approval of the ENGINEER

e Formwork shall conform (o the shape, lines and dimensions as
shown on the plans, and be so construcled as to remain
sufficiently rigid dunng the placing and mmparhng of concrete.
and shall be sufficiently tignt to prevent lo SR




design and engineenng of the fotmeork. as well as s
construction, shall be the responsiility of CONTRACTOR Whem
necessary 10 maintain the spocifiod wiotances the farmwork shall
be cambered to compensale lor anlipated deflections in the
formwork due to the weighl and prossace of the fresh concrele
and due to construclion loads

CONTRACTOR shall establish and masntaon i an undisturbed
conditions, and until final completion and aceeplance of the
WORK, sufficien! control points and bench marks to be used for
reference purpose lo check lolerances

Requirements for facing materais are qwen in clause 8 “Finishing
of formed Concrelece”. The mawmum deflection of facing
materials reflected in concrela surfaces exposed to view shall be
1/240 of the span belween structural members

Where natural plywood form finish, grout cleaned finish, smooth
rubbed finish, scrubbed finisti, or sand lloated fimsh is required,
forms shall be smooth (faced with plywood, liner sheets, or
prefabricated panels) and trug to line, in order that the surfaces
produced with required little dressing to amve at true surfaces.
Where any as-cast fimsh s required. no dressing shall be
permitted in the finishing operation.

Where as-cas! surfaces, including natural plywoed form finish, are
specified, the panels of matenals against which concrete is cast
shall be amranged orderly with joints between panels planned in
approved relations to opening, buiding comers, and other
architectural fealures.

Where panels for as-cast surfaces are separated by recessed or
otherwise emphasized joints. the struciural design of the forms
shall provide for locating form ties within the, joints so that patches
of tie holes will not fall within the panel areas

Forms shall not be re-used i there 15 any evidence of surface
wear and tear or defect which would impair the quality of the
surface. Forms shall be thoroughly cleaned and properly coated
before re-use.

The formwork may be designad so that soffits of slabs and sides
of beams, columns, and wall may be removed first leaving the
forms to the soffits of beams and their supports in position.

Positlive means, wedges or jacks ol accurate adjustment and
proper removal of shores and struts shall be provided and all
settiement shall be taken up during placing of concrete Forms
shall also be securely braced agains! lateral deflections

Where cancreting of narrow members is required lo be camed out
within formwork of considerable depth, temporary openings in the
sides of the formwoark shall be provided where necessar? o
faciltate the placing and consolidation of the ce
temporary openings shall be provided at (a Hhlte
formwork 1o columns, walls and deep bedid .




cleaning ol of debris a0 observalions immediately belore
concrete is deposile

Form lies shall be construr tidd <0 thal the ends or end fasteners
can be removed withoul caasinng appreciable spalling al the faces
of the concrete. After the mords or ol fasieners of form ties have
been removed, the embed fed partion of the ties shall lerminate
not less than twice the dianeler of twice the minimum dimension
of the lie from the formed !aces of concrele to be permanently
exposed to view except tha' in no case shall this distance be less
than 3/4" (18 mm) when the: formed face of the concrele is not to
be permanently exposed o view, form tie may be cut off flush with
the formed surfaces. Through biolts shall be permitted provided
that they are greased to allow fur easy withdrawal and the holes
subsequently made good [hrough bolts are not to be used on
waler-retaining structures.

At construction joints, contuct surface of the form sheathing for
flush surfaces exposed to view shall overiap the hardened
concrete in the previous placement by not more than 1" (25 mm)
The forms shall be held agains! the hardened concrete to prevent
offsets or loss of mortar at the construction joint and to maintain a
true surface

Runways or planks for moving labor and equipment shall be
provided with struts or legs and shall be supported directly on the
formwork or structural member without resting on the reinforcing
steel.

All surfaces of the embedied items shall be cleaned and any
accumulated martar or grout from previous concreting and of all
other foreign matenal is removed before concrete is placed in
them.

Board forms having joints onened by shrinkage of the wood shall
be swelled until closed by wetting before concrete is placed.
Plywood and other wood surface not subject to shrinkage shall be
sealed against absorption of moisture from the concrete either by
(1) a field applied, approved form ol or sealer, or (2) a factory
applied non- absorptive iner. When forms are coated to prevent
bond with concrete, it shall be done prior to placing of the
reinforcing steel. Care shall be taken that such approved coating
is kept out of contact with the reinforcement Where as-cast
finishes are required, materals, which will impart a stain lo the
concrete shall not be applied to the form sufaces. Where the
finished suface is required to be painted, the material applied to
form surface shall be compalible with the type of paint to be used

In normal circumstances generally where temperatures are above
68°F (20°C) where ordinary cemaent is used, forms may be struck
after expiry of the following perods

Walls, columns and
vertical sides of
beams
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Slabs (Shores or props 10 days
left under. temoval arid
refixing of props not porinthe )

Beamis soffils{Shores o 12 days
props left under, removal

and refixing of props nuot

permitted)

Removal of shores or
props to siabs:

1. Spanning upto 14 #t 10 days
(4 metars)

2. Spanning over 14 ft 21 days
(4 meters)

Removal of shores or
props of beams

1. Spanning upto 20 fi 18 days
( 6 maters)

2. Spanning over 20 ft 25 days
( 6 meters)

For rapid hardening cement 1/2 of the above penod will be sufficient in all
cases excepl vertical sides of slabs, beams and columns which should be
retained for a minimum of 2 hours

Proper allowance shall be made for the decrease in rate of
hardening of concriéte in co d weather and the mimmum periods
mus! be increased when the mean daily temperature is below
68°F, (20°C).

When repair of surface defects or finishing is required at an early
age, forms shall be removed as soon as the concrele has
hardened sufficiently 1o resis! damage from removal operations.

Top forms on sloping surfaces of concrete shall be removed as
soon as the concrete has attained sufficient stiffness to prevent
sagging Any needed repairs or the treatmen! required on such
sloping surfaces shall be performed at once and foliowed by the
specified curing

All formwork shall be removed without such shock or vibration as
would damage the reinforcec concrete,

When reshonng or repropping is permitted or required, the
operations shall be planned in advance and shall be subject to
approval, While reshonng s underway no live load shall be
permitted on the new conslruction. In no case during reshoring
shall concrete in beams, siab. columns or any other structural
member be subject 1o combined dead and gonstruction loady in

CamScinner




excess of the load permitted by ENGINEER for the developed

concrete strongtn at the ime of reshonng Reshores shall be
placed simullaneously with stripping operations are but in no case
later than the end of warking day on which stripping occurs.

Reshores shall be hghlened 1o camry their required loads without

over stressing the concrete. Reshores shall remain in place at
least until represantative tesls of the concrete being supported
have reached the strength/time specified in 6.1.s.

Floors supporting props or shores under newly placed concrete
shall have therr onginal supporting props or shores left in place or
shall be reshored The reshoring system shall have a capacity
sufficient to resist the articipated loads and in all cases have a
capacity equal to at lezst one half of capacity of the shonng
system above The reshores shall be located direclly under a
shore position above unless other locations are permitted.

The reshonng or re-propping shall extend over a sufficient number
of storeys to distribute the weight of newly placed concrete, forms,
and construction live loads in such a manner that the design
supenmposed load of the floors supporting shores or props are
not exceeded

No loads. other than those permitted by the ENGINEER in
connection with the actual work in hand, shall be allowed on
suspended floors until 28 days after concreting where ordinary
Portland cement is used and 14 days when rapid hardening
Portland cement 15 used

It is required to give forms for reinforced concrete an upward
camber lo ensure that the beams or slabs including cantilever
slabs do not have a sag when they have taken up their deflection.
Camber, unless indicated otherwise on drawings, should be about
/240 for supporned beams and slabs and 1/180 for cantilevers.

3.6.2 Reinforcement:

a.

All metal for reinforcement shall be free from loose mill scale,
loose rust, mud, ol grease, or other harmful matter immediately
before the concrete is placed.

Reinforcement 1s o be accurately placed as shown in the
Drawings, and secured against displacement by using 18-20
gauge black annealed wire ties or suitable slips at intersections
and supported from the formwork by using concrete, metal or
plastic chairs and spacers or hangers of an approved pattem
Where concrete blocks are used for ensuring the cover they shall
be made of mortar not lezner than 1 part of cement to 2 parts of
sand. Where the concrete surface will be exposed to the weather
in the finished structure the portions of all accessories in contact
with the formwork shall be galvanized or shall be made of plastic




The cutting tolerance for all ars shall be +/-1° (+/- 25 mm)

Where an overall or an intemal dimension of a bent bar I1s
speciied it the schedule, the bending tolerance, unless otherwise
staled shall be asin Table *

TABLE 1--BENDING TOLERANCES

DIMENSIONS OF BENT BARS TOLERANCE

Over Upto and Inciuding  Plus Minus
Inches (mm} Inches (mm) Inches (mm) Inches (mm)
57 _ a8 900 78 3 14 6.0
36 S00 72 1800 114 6.0 12 12.0
72 1800 - - 12 120 1 250

Bars shall be placed to the following tolerances:

i Concrete cover to formed  surface: +/- 1/4" ( 6.0 mm)
il Minimum spacing between bars: +/- 1/4" ( 6.0 mm)
il Top bars in slabs ano beams:

. Members 8 (200 mm)

deep or ess: +/- 1/4" ( 6.0 mm)
. Members more than 8"
(200 mm) but not over
24" (800 mm) deep: +- 12" (12.0 mm)
e Members mora than 24"
(600 mm) deep: +/-1" (25 mm)
v, Crosswise of member: spaced evenly
within 1% (25 mm)
V. Lengthwise of members. +/-2" (50 mm)

Bars may be moved as necessary 1o avoid inlerference with other
reinforcing steel, conduits, or embedded items. If bars are moved
more than one bar diameler, or enough to exceed the above

tolerances, resullh‘lﬁ arrangement of bars shall be subject to
approval of the ENGINEER.

Vertical bars in column shall be offset at least one bar diamelter at
lapped splices. To ensure proper placement, templates shall be
furmished for all colurnns dowels.

CamScanner




: ~emnforcement shall ng! be bernt or straightened in 2 manner that
whimure the matenal No bars shall be bent twice in the same
r'aze nor shall they be straightened afier bending

Lniess permitted by th= ENGINEER., reinforcement shall not be
bent after being partialy embedded in hardened concrele Ears
which depend for their strength on cold working shall not be
heatad for any reason (except for welding) Reinforcement larger
than 1-1/27 (380 mm) n dia may be bent by the use of hea! 2t
ot exceeding 1550 °F). Bars bent shall not be cooled by
quenching.

} No splice of reinforcement shall be made except as shown on ths
working Drawings

K Welding shall be permitted for bars only under suitable conditions
and with suitable safeguards in accordance with B.S 6§83 1855, or
AWS D 12 1. provided the type of reinforcement bars have the
required welding properties. Tack welding may be usad to fix n
position bars that cross sach other, only with prior approval of the
ENGINEER.

| Exposed reinforcement intended for bonding with future
extensions is to be effectively protected from comosion. Frotection
Is also to be provided to reinforcement parily built into concrete
exposed part to be built into [ater concrete.

m No concreting is 1o be camied out until the reinforcement has been
checked and approved by the ENGINEER,

3.6.3 Batching:

a All cement, including cement supplied in bulk, shall be batched by
weight. A bag of cement. unless marked othenwise, may be taken
as 112 1bs (50 kg) or as directed by the ENGINEER

b Aggregate shall be batched by weight, due allowance being made
for water content. Aggregate may be batched by volume only with
the prior permission of ENGINEER. The apparatus for weight
batching may be an integral part of the mixer or a separate unit of
a type approved by ENGINEER.. It shall be accurate wathin 2%
and shall be checked for accuracy at least once a week

c Where the batching plant is of the type in which cement and
aggregate are weighed in the same compartment, the cement
shall be introduced into the compariment between two sizes of
aggregate.

d Where volumelric batching of aggregate is parmitted gauge boxes
shall be provided for measunng the coarse and the fine
aggregale. These shall be deep and narrow rather than
shallow and wide. Tests for the bulking of sand shall be made at
intervals and the necessary quantity of sand added
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Each batch shall be so charged into the mixer that some water will
enter 0 advance of the cement and aggregales Water shall
continue to fiow for a pericd which may extend lo the end of the
first 25 percent of the specified mixing time.

Mixing:

The concrete shall be mixed in an approved balch mixer
conforming to the requirement of B.S 1305. It shall be fitted with
the manufaclurer's plate stating the rated capacity and the
recommended number of revolutions per minute and shall be
operated in accordance therewith. It shall be equipped walh a
suitable charging mechanism and an accurate water measurnng
device.

Mixing shall continue for the period recommended by the mixer
manufacturer or until apparently the mix is uniform in color,
whichever period is longer. If it is desired to use a mixing perod
less than 1-1/2 minute ENGINEER's approval shall be obtained in
writing.

Controls shall be provided to ensure that the batch cannot be
discharged until the required mixing time has elapsed At least
three quarters of the required mixing time shall take place after the
last of the mixing water has been added.

The interior of the mixer shall be free of accumulations that will
interfere with mixing action. Mixing blades shall be replaced when
they have lost 10% of their criginal height.

Concrele shall be mixed only in quantities for immediale use.
Concretle which has set shall not be retempered, but shall be
discarded.

Transport:

The concrete shall be transported from the place of mixing to the
place of final deposit as rapidly as practicable by means which will
preven! segragation or loss or addition to ingredients It shall be
deposite as nearly as practicable in its final position so as to avoid
rehandling or flowing. All skips vehicles, or containers used for
transporting the concretle shall be thoroughly cleanad

During hot or cold weather, concrete shall be transported in deep
containers to minimise the loss of water/heat.

Placing:

Before placing of concrele, lormwork shall have been completed,
walter shall have been removed reinfarcement shall have been




embedded tems shall have been kept in position, and the entire
preparation shall have been approved.

No concrete is lo be placed into the foundation trenches unhil the
ground {o receive the same has been examined and approved by
ENGINEER for this purpose.

The aclual sequence of construction proposed by CONTRACTOR
shall be subject to ENGINEER's approval before construclion
starts on any part of the structure, and this sequence shall not be
vaned without ENGINEERs prior approval

The concrete shall be placed after it has been mixed as soon as is
practicable. Once the concrete has left the mixer no more water
shall be added, although the concrete may be mixed or agitated to
help maintain workability. The concrete shall not be used If,
through any cause, the waorkability of the mix at the time of placing
is too low for it to be compacted fully and to an acceptable finish
by whatever means are available.

The time between mixing and placing should be reduced if the mix
is richer or the initial workability of the mix is lower than normal, if
a rapid hardening cement or an accelerator is used, or if the work
is camed out at a high temperature or exposed to a drying
atmosphere. CONTRACTOR shall ensure that the delay between
mixing and placing does not exceed 30 minutes under any
circumstances. Any concrete which does not satisfy this
requirement shall not be used

The concrete shall be deposite as nearly as possible in its final
position to avoid rehandling. In no circumstances may concrete be
made to flow along the forms by the use of vibrators. Concreting
shall be camied out on as a continuous operation using methods
which shall prevent separation or loss of ingredients

The free fall of concrete shall not be allowed to exceed eight feet
and where it is necessary for the concrete to be lowered more
than this amount, it is not to be dropped into its final position, but it
is to be placed through pipe, the lower end of which shall be kept
in, or close to the freshly deposite concrete. The dia. of the pipe
shall be not less than 4 times the maximum size of aggregate.

For mass concrele, concrele shall be placed in layers
approximately 18" (450 mm) thick. Vibrator heads shall extend into
the previously placed layer

The workmen carrying concrete to the SITE, and all other
workmen moving about before the concrete is placed shall move
only along runways or planks placed over the forms.

Prior to the laying of concrete on load bearing masonry walls,
bearing plates and al other points, as may be directed by
ENGINEER, the surface will be brought to a true. hard smooth,
level using a cement sand mortar in the +@® olume of




cement to 3 volumes ¢f sand Two layers of building paper
weighing 1.3 oa/sq. 1t (400 a/m ) will then be laid flat to separate
the concrete from the surface on which itis 1o be laid

36.7 Construction Joints:

a Concreting shall be caried out continuously upto construction
joints, rlha position and arrangement of which shall be pre-
determined with the approval of the ENGINEER.

b, Joints not shown on the Drawings shall be so made and located
as 'o least impair the strength of the structure and shall need prior
approval of ENGINEER. In general, they shall be located near the
middie of the spans of slabs and beams unless a secondary beam
intersecls a main beam at this point, in which case the joint in the
main beam shall be offse! to a distance aqual to twice the width of
the secondary beam, Joints in walls and columns shall be al the
underside of floors slab or beams, and at the lop of footings.
Beams, brackets, columns, capilals, haunches, and drop panels
shall be placed at the same time as slabs, Joints shall be
perpendicular to the main reinforcement.

G All reinforcing steel shall be continued across joints, Key and
inclined dowels shall be provided as directed by ENGINEER.
Longitudinal keys at least 1- 1/2" ( 40 mm. ) deep shall be
provided in all joints in walls and between walls and slab or
foolings.

d. When the work is to be resumed on a surface which has
hardened, such surface shall be roughened in an approved
manner which will expose the aggregate uniformly and will not
leave laitance, loosened paricles of aggregate or damaged
concrete at the surface.

e The hardened concrete of construction joints and of joints
between footings and walls or columns, between walls or columns
and beams or floors they support, joints in un-exposed walls and
all others not mentioned below shall be dampened (but not
saturated) immediately prior lo placing of fresh concrete.

f The hardened concrete of joints in exposed work, joints in the
middie of beams, and slabs and joints in work designed to contain
liquids shall be dampenec (but not saturated) and then thoroughly
covered with a coat of cement grout of similar proportions to the
mortar in the cancrete Tha grout shall be as thick as possible on
vertical surface and at least 1/2° (12.0 mm) thick on horizontal
surface. The fresh concrete shall be placed bafore the grout has
attained its initial set

a Where the concrete has not fully hardened, all laitance shall be
removed by scrubbing the: wet surface with wire or bristle brush
Care being laken 1o avod dislodging of particles of aggregate
The surface shall then be coated with neal cement grout. The first
layer of concrete to be placed on this surface shall not exceed 6°
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(150 mm) in thickness, and shall be well rammed against old
work, particular attention being paid 10 comers and close spots.

h Stop ends for movement joinis or construction joints shall be
made by splitting them along the lines of reinforcement or the
concrele. Stop ends made of expanded metal or similar matenal
may only be left permanertly in the concrete with prior written
approval of ENGINEER, Where such stop ends are used ., no
melal may be left permanently in the concrete closer to the
surface of the concrete than the specified cover to the
reinforcement. Wood strips inserted for architectural treatment
shall be kerfed to permit swelling without pressure on the
concrete.

168 Embedded Items:

a. The material, design and location of waterstops in joints shall be
as indicated in the Drawings Each piece of premolded water stop
shall be of maximum practicable length in order that the number of
end joints will be held to a mnimum.

Joints at intersections and &t end of pieces shall be made in the
manner most appropriates to the material bemng used. Joints shall
develop effective watertightness fully equal to that of the
continuous water-stop matenal, and shall permanently develop not
less than 50% of the mechanical strength of the parent section,
and shall permanently retain their flexibility

b. Electnc conduits and other pipes which are planned to be
embedded shall not, with their fittings, displace more than four
percent of the area of the cross section of a column on which
stress is calculated or which is required for fire protection.
Sleeves, conduits, or other pipes passing through floors, walls, or
beams shall be of such size or in such location so as not to impair
unduly the strength of the construction. Such sleeves, conduits in
compression in the displaced concrete, provided that they are not
exposed to rusting or other delerioration, are of uncoated or
galvanized iron or steel not tninner than standard steel pipe, have
a nominal inside diameter not over 2" (50 mm) and are spaced at
centers not less than thrice their diameter. Except when plans of
canduits and pipes are approved by ENGINEER embedded pipes
or conduits other than those merely passing through, shall not be
larger in oulside diameter than one-third the thickness of the slab,
walls, or beam in which they are embedded nor shall be spaced
closer than three diameters on center, nor so located as lo impair
unduly the strength of the construction. Sleeve pipes, or conduits
with-in the limitations of this section may be embedded in concrete
with the approval of ENGINEER, provided they are not considered
to replace tha displaced concrete.

c All sleeves, inserts, anchors, and embedded items
required for adjoining work or for its support shall be placed pnor
to concreting.
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All CONTRACTors whose work is ralated 1o the concrete or musi

be supported by it shall be given ample nolice and opporunily 1o
intraduce and/or fumish embedded items before the concrete is

placed.

d. Expansion joint matenal, watersiops and ather embedded items
shall be posilioned accuralely and supported against
displacement. Voids in siceves, inserts, and anchor slols shall be
filled temporanly with readily removable material 1o prevent the
entry of concrate into the \oids.

Consolidation:

a All concrete shall be consclidated by vibration, so that the
concrele is thoroughly worked around the reinforcement, around
embedded items, and into comers of form, eliminating all air or
stone els which may cause honeycombing, pitting, or planes
of maﬁgﬁs. Internal vibrators shall have a mﬂﬁimum frequency of
800 vibrations per minute and sufficient amplitude to consolidate
the concrete effectively.

Vibrators shall be inserted and withdrawn at points approximately
18" apart (450 mm). At sach insertions, the duration shall be
sufficient 1o cause consoldation, generally from 5 to 15 sec. A
spare vibrator shall be kapl on the SITE during all concreting
operations. Where the corcrele is to have an as-caslt finish, a full
surface of mortar shall be brought against the form by the
vibration process supplemented if necessary by spading to work
the coarse aggregate back from the formed surface.

b. If there s any tendency for the mix to segregate during
consolidation, particularly if this produces excessive laitance, the
mix proportions shall be modified lo affect an improvement in the
quality of the concrete to the satisfaction of ENGINEER and in
conformity with the provisicns of Clause 5,

c Vibrators shall not be allowad to contact the formwork for exposed
concrete surface.

d, Mechanical vibrators shall be of a type suited in the opinion of
ENGINEER to the particular conditions.

e. Over-vibralion or vibration of very wet mix is harmiul and should
be avoided.

Curing and Protection:

a Beginning immediately after placement, concrete shall be
protected from premature drying, excessively hot or cold
temperatures, and mechan cal injury, and shall be maintained with
minimal moisture loss at a relative constant temperature for the
pencd necessary for hydrat on of the cement and hardening of the
concrete. The matenals and methods of cunng shall be subject to
approval of ENGINEER .
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For concrete surfaces no! in contact with forms, one of the
following procedure shall ba applied immediately after completion
and finishing:

- Ponding or continuous sprinkling

- Application ol absorptive mats or fabric kepl continuously
wel

- Application of water proof sheet materials approved by
ENGINEER.

- Application of other moisture retaining covering as
approved.

- Application of curing compound conforming 1o ASTM C
309, The compound shall be applied in accordance with
the recommendations of the manufacturer immediately
after any sheen which develops after finishing has
disappeared from tha concrete surface. It shall not be used
on any surface against which additional concrete or other
materials 1o be bonded unless it is proved that the cunng
compound will not prevent bond, or unless positive
measures are taken to remove it completely from area to
receive bonded applications.

Moisture loss from surface placed against wooden forms or metal
forms exposed to heating by the sun shall be minimized by
keeping forms wet until they can be safely removed. Afler form
removal, the concrete shall be cured until the end of the limit
prescnibed n Clause 6.10d by one of the methods of Clause
6.10.b.

Curing in accordance with clause 6.10.a & 6.10b shall be
continued for at least 14 days in the case of all concrete except
concrete with Rapid hardening Portland cement for which the
period shall be at least 7 days.

Alternatively if tests are made of cylinders/cubes kept adjacent to
the structure and cured by the same methods, moisture retention
measures, unless slated otherwise on drawings, may be
terminated when the average compressive strength has reached
70 percent of the minimum specified works strength, If one of the
first four curing procedures of clause 6.10.b is used initially, it may
be replaced by one of the other procedures of that Clause any
lime provided the concrete s notl permitted to become surface dry
during the transition

When the mean daily ouldoor temperature is less than 41 degree
F (5 C) then temperature of the concrete shall be maintained
between 50-68°F (10°C-200*C) for the required cunng period of
Clause 6.10d. When necessary arrangements for heating,
covering, insulation or housing the concrele work shall be made in
advance of placement and shall be adequate to maintain the
required temperature without injury to conceglratioll ol feat
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3.6.11

Combustion heaters shall not be used during the tirst 24 hours
unless approved precautions are laken o prevent exposure of the
concrele to exhaust gascs which contain carbon dioxide

f When necessary, provision for windbreak, shading for spraying,
sprinkling, ponding or wel covering with a ligh! colored matenal
shall be made In advance of placemenl, and such prolective
measures shall be laken as quickly as concrete hardening and
finishing aperations will allow.

4] Changes in temperature of the air immedialely adjacent to the
concrete during and immediately following the curing penod shall
be kept as uniform as possible and shall not exceed 5°F (3°C) in
any one hour or 50°F (26°C) in any 24 hour period

h Dunng the curng period, the concrele shall be protecited from
damaging mechanical disturbances, such as load stresses, heavy
shock and excessive vibration. All finished concrete surfaces shall
be protected from damage by construction eguipment, maternals
or methods by apphication of curing procedures, and by rain or
running water, self-supporing structures shall not be loaded in
such a way as lo over strass the concrete.

Waorks in Extreme Weather:

a. Unless adequate protection is provided and approval is obtained
concrete shall not be placed during rain. Rain water shall not be
allowed to increase the mixing water nor 1o damage the surface
finish

b. When the temperature of the surrounding air is expected to be

below 40 degrees F (4.4 C) during placing or within 24 hours
thereafter, the temperature of the plastic concrete, as placed shall
be no lower than 55 degr2es F (13 - C) for sections less than 127
(300 mm) in any dimension nor 50°F (10°C) for any other
sections.

When necessary, concrete materials should be heated before
mixing and carefully protected after placing; in general, heating of
mixing water alone to aboul 140¢F (60°C) may be sufficient for
this purpose. Dependenca should nat be placed on salt or other
chemicals for the prevention of freezing. No frozen matenal or
materials, containing ice shall be used. All concrete damaged by
frost shall be removed. It 1s recommended that concrete exposed
to the action of freezing waather should have entrained air and the
walter content of the mix should not exceed 5.5 gallons (25 liters)
per bag of cement. If wa'er or aggregate is heated above 100°F
(38°C) the water shall ke combined with the aggregate in the
mixer before cement is added. Cement shall not be mixed with
water or with mixtures of water and aggregate having a
lemperature greater than 100°F (38°C).

L. Dunng hot weather, the 'emperature of the concrele as placed

shall not be so high as to cause difficulty from loss of slump, flash
set, or cold joints and should not exceed 90°F (32 °C). For
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massive concrele lhis temperature should nol exceed 7O°F
(21 °C). When the temperature of the concrete exceeds S0°F
{32 C),precautionary measures approved by ENGINEER shall be
put nto effect When the temperalure of the steei 1s greater than
122°F (50~C) steel lorms and reinforcement shall be sprayed with
walter just prior lo placing Ihe concrele. The ingredients shall be
cooled befare mixing, or liake ice or well-crushed ice of a size that
will meit completely during mixing may be substituted for all or pant
of the mixing water i, due 1o high temperature, low slump, flash
sel or cold joints are encountered

Other precautions recommended by ACI| standard 305R-91 shall
also be adopted.

3.7. TEST FOR CONCRETE QUALITY
3.7.1 General:

CONTRACTOR shall provide samples of concrete for testing at ENGINEER's
direction. Proper facilities shall be provided for making and curing the test
specimens in accordance with the specifications. A competent person shall be
employad by CONTRACTOR whose first duty shall be to supervise all stages in
the preparation and placing of the concrete. All test speamens shall be made
and SITE tests carmed out under his direct supervision and at CONTRACTOR's
cost.

3.7.2 Samples:

Conduct strength tests on at least one t2st sample per 50 cubic yards of concrete
(38 cu melers) with 2 minimum of one sample per coencrele pour. Each test
sample shall consist of no less than three concrete test cylinders/cubes made
from a single sample of concrete from a randomly selected balch of concrete,
taken at point of discharge from mixer or truck, cured under standard conditions.
One cylinder/cube from each sample shall be tested at age 3 days and two at
age 28 days unless otherwise directed by the ENGINEER.

3.7.3 Adequacy of Mix:

in case of Concrete mix, the appropnale strength requirement shall be
considered to be satisfied if none of the strengths of the specimen is below the
specified strength or if the average strength of the three specimens is not less
than the specified strength and the difference between the greatest and least
strengths is not more than 20% of that average.

When the resulls of tests show that tha strength of any concrete s below the
minimum specified, ENGINEER may give instructions for the whole or pan of the
work concerned o be removed and be replaced al the expense of
CONTRACTOR. CONTRACTOR shall bear the cost of any other part of his, or
any other CONTRACTOR's work, which has to be removed and replaced as a
result of the defective concrete. If any concrete is held to have faled, ENGINEER
may order the proportions of that class of concrele to be changed in order to
provide the specified strength. e
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38. FINISHING OF FORMED CONCRETE

381 General;

A After removal of forms the surfaces of concrete shall be given one o
more of the finishes speciied below in locations designated by the
Drawing or as specified in Clause 8.5,

b When finishing is required to malch a small sample furnished to
CONTRACTOR, the sample finish shall be reproduced on an area at
least 100 square feel in an inconspicuous location designated by
ENGINEER before proceeding with the finish in the specified location

38.2 As-CastFinishes:

a Rough Form Finish:

No selected form facing materials shall be specified for rough form finish
surfaces. Tie holes and defects shall be patched, Unless If required to be
retained if so directed by ENGINEER. Fins exceeding 1/4" (8 mm) n
height shall be chipped off or rubbed off. Otherwise, surfaces shall be lef
with the texture imparted by the forms.

b Smooth Form Finish:

The form facing material sha!l produce a smooth hard unfform texture on
the concrele,

It may be plywood, temperad concrele-form grade hardboard, metal
plastic paper, or other approved material capable of producing the
desired finish. The arrangement of the facing material shall be orderly and
symmetrical, with the number of séams kept 1o the practical minimum It
shall be supported by studs or other backing capable of preventing
excessive deflection. Material with raised grain, forn surfaces, wom edge.
patches, dents, or other deects which will impair the texture of the
concrete surface shall not be used Tie holes and defects shall be
palched. All fins shall be completely removed.

38,3 Architectural Finishes:
a. Textured Finishes:

Textured form liners may be of formed plastic sheat, wood, sheet metal,
or alher malerial designated in Drawings. Liner panels shall be secured in
farms by cementing or staping, but not by methods which will permit
impressions of nail heads, screw heads washers, or the like to be
imparied to lhe surface of the concrete, unless shown otherwise on the
Drawings. Edges of textured panels shall be sealed to @ach other or o
dividing stnps, if specified or shown, to prevent bleeding of grout The
sealant used shall be non-staining to the surface.
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b Applied Finishes:

When finishes of plaster or similar trowelled malerials are to be applod
the surface of the concrele shall be prepared o ensure permanen!
adhesion of the linish, Il the concrate is less than 24 hours old, it can be
roughened with a heavy wire brush or scouring tool If the concrote s
older the surface may be roughened mechanically or by etching wath
dilute hydrochioric acid. After roughening, the surface shall be washed
free of all dust, acid, chemical retarder, and other foreign matenal belore
the final finish is applied.

384 Rubbed Finishes:

The following finishes shall be producec on concrete with a smooth form firish
Where smooth rubbed finish is 1o be apglied, the forms shall have been removed
and necessary patching completed as soon after the placement of the concrete
as possible without compromising any structural requirements.

a Smooth Rubbed Finish:

Smooth rubbed finish shall be produced on newly hardened concrete not
later than a day following form removal.

Surfaces shall be wetled and rubbed with carborundum brick or other
abrasive until uniform color and texture are produced. No cement! grout
shall be used ather than the cemant paste drawn from the concrete itsalf
by the rubbing process.

b. Grout Cleaned Finish:

No cleaning operations shall be undertaken until all contiguous surfacas
to be cleaned are compleled znd accessible. Cleaning as the work
progresses shall not be permitted

Mix 1 part Portland Cement and 1-1/2 part fine sand with sufficient water
to produce a grout having the consistency of thick paint. White Portland
Cement shall be substiluted for a part of the grey Portland Cement in
order to praduce a color malching the color of the surrounding concrete,
as determined by a trial patch. Wet the surface of the concrete sufficiently
lo prevent absomption of water from the grout and apply the grout
uniformly with a brush or a spray gun Immediately after applying the
grout, scrub surface vigorously with a cork float or stone and fill all air
bubbles and holes. While the grout is still plastic, remove all excess grout
by working the surface with a rubber floal, sack or other means After the
surface whitens from drying (about thirty minutes at normal temperature)
rub vigerously with clean burlap. The finish shall be kept damp for at least
36 hours after final rubbing.

C. Cork Floated Finish

1. Remove forms at an early stage, within 2 to 3 days of placement
where possible.

2. Remove ties, and all burrs and fins.
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a Mix 1 part Porland cement and 1 part line sand ot sullicient
water to produce a stfl mortar

4 Dampen surface

5. Apply mortar with firm rubber tloal or with trowel Biting ol surtace
voids

G Apply a small amounl of water with a fog spray 1o prevent too
rapid drying of compressed moriar.

o Apply a small amount o! water with a fog sprayer

8 Produce the final texture with a cork float using a swirling moton

3.8.5 Unspecified Finishes:

if the finish is not designated in the Drawings, the following finishes shall be used
as applicable:

a Rough Form Fimsh:

For all concrete surface not exposed 1o public view and / or are specified
to have subsequent finishing.

b. Smooth Form Finish:

For all concrete surfaces exposed to public view and or are no! required
to have subsequent finishing.

3.8.6 Related Unformed Surfaces:

Tops of walls or butiresses, horizontal offsets, and similar unformed surfaces
occurring adjacent fo formed surfaces shall be struck smooth after concrete is
placed and shall be floated to a texture reasonably consistent with that of the
formed surfaces. Final treatment on form surfaces shall continue unifarmly
across the unformed surfaces.

39. REPAIR OF SURFACE DEFECTS:

3.9.1 General:

a Any concrete failing to meet the specified strength or not formed as
shown on Drawings, concrete with surface beyond tolerances or with
defective surfaces which cannct be properly repaired or patched in the
opinion of ENGINEER shall be removed and replaced at
CONTRACTORS's expenses, ENGINEER may reject any dafective
concrele and order il to be cul cut in pant or in whole and replaced at the
CONTRACTOR's expense, Only in case of minor surface defects,
ENGINEER may approve a surface treatment in accordance with the
Clause. 9.2




b All ties and boll holes-and all 1eparable delective aress shall be patched
immediately after the removal of forms

3.9.2 Repair of Defective Areas:

a All honeycombed and other defective concrete shall be removed down o
sound concrete. The area lo be patched and area at 'east 67 (150 mm)
wide surmounding it shall be dampened to preven! absamticn of waler
from the patching morar. A bonding grout shall be prepared using @ mix
of appraximately 1 part cemant to 1 pant fine sana or an approved
bonding agent shall then be wall brushed/ applied into the surface

b The patching mixture shall be made of the same matenal and of
approximately the same proportions as used for the concrete, excepl that
the coarse aggregate shall be omitted and the moriar shall consist of nol
more than 1 part cement lo 2-1/2 parts sand by camp loose volume.
White Portland cement shall be substituted for @ pant of the grey Portland
cement on exposed concrete in order to produce 3 color matching the
color of the surrounding concrete, as determined by a il pateh

c The quantity of miang water shall be not more than necessary for
handling and placing. The patching maortar shall be mixad In advance and
allowed to stand with frequent manipulation with a trowe!l withoul addition
of water, until it has reached the stiffest consistency (hat will permit
placing.

d. After surface water has evaporated from the area to be patched, the bond
coat shall be well brushed into the surface. When the bond coat begins fo
loose the water sheen, the premixed patching moriar shall be applied.
The mortar shall be thoroughly consolidated into place and struck off so
as to leave the parch slightly higher than the surmounding surface to
permit initial shnnkage; it shall be left undisturbed for at least one hour
before being finally finished. The patched area shall he covered by

approved curing compound, except as specfied in Clause 82 g Metal
tools shall not be used in finishing & patch in 2 formed wall which will be

exposed.

e Where as-cast finishes are specilied, the quantity of patched area shall
be strictly limited. The combined total of patched areas in as-cast
concrete surfaces shall not exceed 2 square ft in each 1000 square feet (
2 5q. m in each 1000 sq.m) of as-cast surface This is in addition to form
tie patches, if the project design permits 1o fall within as-cast areas

f Any palches in as-cast architectural concrete shall be indistinguishable
from surrounding surfaces. The mx formuia for paiching mortar shall be
determined by trial to abtain a zood color match with the concrete when
both patch and concrete are cured and dry. After inihal set surface of
patches shall be dressed manually o oblain the same lexture as
surrounding surfaces.

a Patches in architectural concrate surfaces shall be cured for 7 days
Patches shall be prolecied from premature drying to the same extent as
the body of the concrete
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393 Tie and Bolt Holes:

After being cleaned and thoroughly dampened. the te ang balt holes shall be
filled solid with patching monar.

394 Proprietary Materials:

Il permilted or required by ENGINEER propnetary compounds for adhesion or as
patching ingredients may be used in lieuw of or n addhon to the foregoing
patching procedures. Such compounds shall be used in accardance with the
manufacturer's recommendation with prior approval of ENGINEER,

3.10. CONCRETE CONSTRUCTION TOLERANCE

Where tolerances are nol staled in the Specificabons or Drawing for any
individual structure or feature, maximum permissibie deviations from established
lines, grades and dimensions shall conform to the following The CONTRACTOR
Is expected o set and maintain concrete forms so as to ensure completed
work within the tolerance limits, These allowabtile tolerances shall not relieve
CONTRACTOR of his responsibility for correct fitting of indicated rmatenals.
These lolerances are not cumulative

3.10.1 Variation from the plumb (or as specfied for sloped walls)
a In the lines and surfaces of columns, piers and walls
: Inany 10 ft (3 m) of length

or height: 174" (6 mm)
. in any storey or 20 feet
(6 meters) Max: 3/8" (10 mm)
. Maximum for the entire
length or height' 314" (20 mm)
b. For exposed comer columns, control joint grooves and other conspicuous

lines,

* In any bay or 20 feet
(6 meters) maximum: 174 (6 mm)

Maximum far the entire
length or height: V2°(12.0 mm)

3.10.2 Variation from the levels or the grades indicated on Drawings:

a In floors, ceilings, beam soffils, and in arrises.
c In any 10 feet (3 neters)
of length: 114" (6 mm)
. In any bay or 20 get
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{ B motlars) oot s v B (10 mm)

Maximum foe the oot

lengih 34" (20 mm)
b For exposed Intals, sill: . porapnts, hanzontal grooves, and other
conspicuous ines.
* In.any bay ot 20 'eetitn
maximum 14" (6 mm)
* Maximum for the entirp
length 112"(12 0 mm)

3.10.3 Variation of the entire building lines from established position in plan and
related position of columns, walls and partitions.

a, In any bay or 20 feet (6 m)
maximum: 12" (12.0 mm)
o Maximum Tor the entire
length: 1" (25 mm)
3.10.4 Variation of the size and locations of sleeves, floors openings and wall
openings:
1/4" (6 m)

3.10.5 Variation in cross-sectional dimensions of columns and beams and in the
thickness of slabs and walls.

Minus: 114" (6 mm)
Plus: 12" (12.0 mm)

3.10.6 Footings:

a Variations in dimensions in plan

-

Minus : 1/2"(12.0 mm)

Plus (plus vanaton applied
la concrete only not to
bars dowels) 2" (50 mm)

b. Misplacement or eccentricity of congrete.

-

2 percent of the fooling width in the
drection of misplacement but not more
than 2°(50 mm)

(o Reduction in thickness

* Minus 5 percent of specified thickness
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3 10.7 Vanation in Steps

& Rise 118" (3 mm)
Tread Ll i

b in consecitive steps
Rise 1716" (1.0 mm)
Tread: 1/ B" (3 mm)

3 10.8 Tolerance for Precast Concrete

Forms must be true fo size and dimen: ons of concrete members shown on the
plans and be so constructed that the o mensions of the finished product will be
within the following limits at the tirne of placement of these units in the structure,
unless otherwise noted on ENGINEER" [rawings

a Overall dimensions of members
per 10 ft (3 mm) +/- 116" (1.0 mm}

b Cross-sectional dimens:ons
Section less than 3°(75 mm): +i= 118" (1.0 mm)
Section over 3° (75 mm) ess
than 1B" (450 mm) +f 1/ 8" (3 mm)
Section over 18 (450 mir1) +/- 1/ 4" (6 mm)

c. Deviations from straight lines 11 fong sections. Not mare than 1/8 inch

per10 ft (3mm /3 m)
d. Deviation from specified cambor +/. ¥/16" (1.5 mm) per 10 A (3m) of
span. Maximum differential betv. 2en adjacent unils in erected position 1/4
inch {6 mm).
3.10.9 Tolerance for Pavements:
a Ramps
o Departure from established aligrment +/- 172 inch (12 0 mm)
Departure from established long tudinal +/- 1/4" (6 mm) grade on any line

Departure from lransverse temolale conlour except at transverse joints
+/- 18 inch (+/- 3 mm}.

Departure from ftransverse tenplate control at transverse joints +/-
14%(+/-6 mm) in wadth of one traffic lane
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310.10 Pavements for Parking Arcas

Tiwvice values Lisio fol mip payemenis

3.11. ACCEPTANCE OF STRUC JTURE

3.11.1 General:

a. Completed concrete work which meels all applicable requirements will be
accepled subject o the other terme of the CONTRACT Documents

b Completed concrete work which fails 1o meel one or maore requirements
and which has been repaired 12 bring #f into compliance will be accepted
subject 1o the other tenms of the CONTRACT Documents

c Completed concrete wark which fails 1o meel one or more requirements
and which canno! be brought inte compliance may be accepled or
rejected as provided n these Specificalions or in the CONTRACT
Documents. In this event, modi‘ications complies with the requirements.

3.11.2 Dimensional Tolerances

a Formed surfaces resulting in cancrete outlines smaller than pemmitted by
the tolerances of Section 10 considered potentially deficient in strength
and subject 1o the provisions of Section 11.4.

b. Formed surfaces resulting in concrete outlines larger than permitted by
the tolerances of Section 10 may be rejected and the excess matenal
shall be subject 1o removal If ramoval of the excess material is permitted,
it shall be accomplished in such a manner as to maintain the strength of
the section and to meet all othar applicable requirements of function and
appearance Permission s required if excess matenal is to be removed in
accordance with this Section

3.11.3 Appearance:

a Architectural concrete with surface defects exceeding the specified
limitations shall be removed in accordance with this Section.

b. Concrete members cast in the wrong location may be rejected if the
strength, appearance or function of the structure 1s adversely effected or
misplaced items interfere with other construction.

e Inaccurately formed concrete surfaces exceeding the limits of Section 6 &
of Section 10 and which are e<posed lo view, may be rejected and shall
be repaired or remaved and replaced if required,

d Other concrele exposed to view with defects which adversely aflect the
appearance of the specified finish may be repawed only by approved
methods.

e Concrete not exposed 1o view, bul of defective appearance, may be
accepted at the discretion of the ENGINEER
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3 11.4 Strength of Steucture

a The stteingts o <iielure i place will be considered potentially dolhioent it
i 1At conty with siny requirements whieh control the strength of the
shructuned o ltig but net necessanly limited to the fallowang condihons:

i Cancrste strendgth reguiremonts not considered 1o be
satielied 10 qcc dance with Section 7

. Hemlarcing  steal size, quantity, strength, position or
arrangernient 4l vanance with the requirements of Section 4 4 & 6.2 of the
CONTRACT Decuments

. Concrate which differs from the required dimensions or
location in such i manner as to reduce the strangth.

Curing less than that specified.

Z Inadeguate  protection  of concrete  from  exireme
temperdture during the eary stages of hardening and strength
development

Mechanical injury, construction fires, accidents or
premature remaval of farmwark likely to result in deficient strength.

Poor workmanship hikely to result insufficient strength.

b, Structural analysis andlor addtional testing may be required when the
strength of the structure is cons dered potentially deficient.

(- Core tests may be required when the strength of the structure is
considered potentially deficient

d If core tests are inconclusive or impractical to obtain or if structural
analysis does not confirm the safety of the structure, load tests may be
required and their results evauated in accordance with ACI Standard

318,

e Concrete work judged inadequate by structural analysis or by results of a
Inad test shall be reinforced with additional construction, if so directed by
ENGINEER or shall be replaced, at the CONTRACTOR's expense.

f. The CONTRACTOR shall pay all costs incurred in providing the additional
testing and/or analysis required by this Section

a THE OWNER will pay all costs of additional testing andior analysis which
is made atl his request and which is not required by specifications, or the
CONTRACT Documents.
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312 METHUDS OF NEASURERENT OF CONCRETE WORKS

3.12.1 General

a e s atherwise specilically stated in the Bill ol Quantiics o heseirn all
teme ©hall e deemoed 0 Be v lusive of, Bul ol limited to the foliceng

Laborplant and all easts in connection thereath

b IMalenals, goods and all costs in connechon therewmin, &g
conveyance, dalivery, unioading. slonng,  returnng
packing, handiing, haisting, loweting

i All fixtures and 2/l costs in connection therewnth for precast
works

iy Fitting and fang materials and goods in position
Waste of malenals, and Square cutting.

Wi Mixing. transporting, haisting, placing m from at any leve!
compacting through vibration & curing elc complete
including the cost of formwork & its removal(but excluding
cost of reinforcement).

Wi Establishment charges, overhead charges and profit

vili Al other expenses, charges and taxes specified in
Conditions of CONTRACT.

b Warks shall be measured net as fixed in position as per drawings and
nstructons of ENGINEER. Each measurement shall be faken lo the
nearest 1/2° (12 @ mm). This rule shall not apply to any dimensions stated
in the descnotions

3.12.2 Concrete

a. Concrete shall be measured as executed but no deduction shall be made
for the following:

. Volume of any stzel embedded in the concrete.

- Volume occupied by waler pipes, conduils eic, not
exceeding 4 square inch (2500 sq. mm) each in cross-sectional area

- Voids nol exceating 1 square fool in work given in square
feet and 0.1 sq M in work giver: in Sq Meters_ If any void exceeds above
limit total void shall be deducted

- Voids nat exceeding 1 cubic fool in work given in cubic
feet, 0.03 cubic eter in work given in cubic meter If any
void exceeds above limits, umit total void shall be
deducted
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Vot which are not fo be deducted as per Section 12 2 a above, refer
wily 1o ppenmings or vents which are whally within the boundaries of
measuted areas Openings of venls which are at the boundanes of
measured areas shall always br subject fo deduction irrespective of size

Junctions between siraight and curved works shall in all eases be
deemed to be included with the work in which they occur

Concrete work shall be classi‘ied and measured separalely as follows
uhless otherwise described elsewhere:-

- Buildings foundation beams, foundation slabs.
footings, bases of columns, machine foundations. mass
concrete etc |, in cubic feet (Cu Meter).

- Floor slatis on ground wilh fioor beams in cubic feet
(Cubic Meater)

- Walls in foundations, plinth and superstructure in
cubic feet (Cubic Meter) stating thickness

- Columns, piers, pilasters, pillars etc., in cubic feet
(Cubic meter),

. Lintels, beams and brackets in cubic feet (Cubic
Meter).

- Suspended floors, roofs and stair landings in
square feet (sq. Metre) stating thickness.

Stairs (excluding landing) in cubic feet (Cubic
Mater),

- Railings n cubic feet (Cubic Meter), square feet
(Sq. Meter), or linear feet (Meter) stating descnption

- Parapets purdees and the like in cubic feet (Cubic
Meter) stating thickness.

- Jall, blocks in square feet (Sq. Meter) stating
thickness & description.

- Precast concrete items shall each be enumerated
except if othersise shown in the Bill of Quantities,
separately stating the description,

Measurement of walls shall be taken between attached columns, piers or
pilasters. The thickness of attached columns, piers or pilasters shall be
taken as the combined thickness of the wall and the columns, piers or
pilasters. Aftached or isolatec columns, piers, pilasters and the like
(except where caused by openings) having a length on plan not
exceeding four times the thicknass shall be cdassified as columns Those
having a length over four times the thickness and caused by openings in
walls shall be classified as wall:




Caolumns shall be measured lrom the lop of featingsheams ar floor
surfaces (o the under side of beams or slabs ns the case may be Where
e waidih of the beams is less than the wadth of columns, the exlra wadth
At e unction shall be included in the beam

The depth of the beams shall be measured from botlom of the slab to the
bottom of the beams, except in case of inverted heams where i shall be
measured lrom top of slab o the lop of beam The cross section below or
Above the slab

3123 Formwork:

i Foarmwork (il separate and exira payment is specifically stated in the Bill
of Quantities) shall be measured in square feel (Sg M) as the actual
surface of the finished structure which required o be supported during the
deposiion of the concrete, including the upper surfaces lo the work
sloping more than 15 degree from the honzontal No allowance shall be
made for overlaps and passing at angles and no deduction shall be made
for the following:-

. Voids not exceeding len square feal(1 Sq m).
- Intersections of main beams with walls or columns

- Interseclions of secandary beams with main beams.

b Formwork shall be deemed to be inclusive of, but not limited to items
detailed in section 121 and the following:-

- Batten, struts, reversed cut strings, bolting,
olling. wedging, easing, striking, removing and making
good exposed faces of concrete after removal of formwork
Also yokes, wales sheathing, jack rods, jacks, working
platforms and finishers, scaffolds, etc.

c Forming chamfers not exceeding 2" (S0mm) wide and farming splayed
internal angles not exceeding 1/2° (12.0 mm) wide shall not be paid for
exira

d Temporary stop ends for constructed jeints shall not be measured and
paid for

e Classification of formwork (if separate and extra payment is specifically
stated in the Bill of Quaniities) shall be as follows:-

. To horizontal or sloping soffits of suspended
slabs, floors, roofs, staircases, landings and the like

i To sloping upper surfaces of suspended
slabs, floors, roofs and the like where mare than 15 degree
from horizantal.

. To vedical or battering sules of I‘uunmhms
foundation beams and slabs, ground bpase
foundations and the ke v
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To vettical g Bathi o sidos of wiaills sl tistlntracles and
e like

To wverheal or battenng sides

- To verfical or batlenng sides of stanchion
casngs, columns. prors, plastons and the ke

To sdes anid soltis of oponings i walls
recesses i walls, projecting panels on walls and the ke

To sides and soffits ol hanzontal or sloping
beam casings, beams, brackels, lintels, starcase slangs
and the like.

- To sloping upper surfaces of beam casings,
beams, brackels, lintels, slawcase-sirings and the like
where more than 15 degrees from horizontal

. To edges of beds, roads, footpaths,
paving and the ke
- To adges of suspended slabs, floors, roofs,
landing and the like

- To tisers of steps and staircases.
- To sides of kerbs, upstands and the like

f Formwork to throats, grooves, chases, rebates, chamfers over 2°
wide (50 mm) splayed intemal angles over 1/2° wade (12.5 mm)
moldings and the like shall each be measured separately in linear
feetl stating the size.

3.12.4 Rate for Reinforcement:

a The rate tendered for any type of reinforcement by the CONTRACTOR
shall also be inclusive of the cost of binding wire wastages, and the cost
of concrete, metal or plastic chairs and spacers or hangers, elc

b. All reinforcement shall be providad in length shown in Drawings and as
per Specifications.

Should the CONTRACTOR provide lengths of reinforcement which are
greater than shown on the Drawings no payment of extra length shall be
made. Overlaps, unless clearly sJown in working Drawings, shall not be
allowed and measured,

c The CONTRACTOR shall be paid for reinforcement by waight computed
from Table-2 and from linear measurements of reinforcements actually
used al SITE as per the Drawings, Specifications and instructions of
ENGINEER No payment shall oe made for steel chails or wastage
CONTRACTOR shall not claim for the difference in the actual weights of
hars and their standard waights gven in Table -2
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Nominal Bar Diameter Wieight
Jnichpse)
Lothe nearest |8 -Bar Numiber - s/t
14T . 0 167
I #3 0375
Vs #a 0eAE
s/8" #5 1042
34" #6 1802
1L - 2044
i #8 2670
1-1/8" #9 3 400
1-114" #10 4.302
1-3/8" #11 5313
1.3/4" #14 7650
2-1147 #18 13.600
{mm) (kg/m)

8 0.395

10 0.616

12 0.B87

16 1.576

20 24863

22 2980

25 3.849

28 4828

.~ R T = LR O 6 306

36 7.981

313 STRUCTURAL STEEL WORKS

3.13.1 Scope

This section includes fabrication and srection of structural steel work, as shown on
drawings including schedules, notes, and details showing size and location of
members, typical connections, and the requirements for matenal, storage, preparation
of fabrication
drawings, fabrication, assembly, (ests/examinations, transportation, erection and
painting of all types of bolled andlor welded structural steel works for general
construction work

All structural steel shall be of tested cuaity The matenal including the rolled section
and plates shall conform 1o the applicable iates! Standards equivalent to the respachive
standards mentioned as follows

B
C

Structural Steel Shapes, Plates, and Bars: ASTM A36_
Gold-Formed Steel Tubing ASTM A500, Grade 8ff $¢
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D Hol-Formed Steel Tubing ASTM ASD1

[Tl

Steel Pipe ASTM AS3. Type E or S, Grade B or ASTM AS01

il

Finish. Black, excep!l where indicaled to be galvanized
Steel Castings ASTM A27, Grade 65-35, medium-strength carbon steel

Headed Stud-Type Shear Conneclors ASTM A108, Grade 1015 or 1020,
cold-finished carbon steel with dimansions complying with AISC Specifications

a m

H Anchor Bolts: ASTM A307, nonheaded type unless otherwise indicatad.

| Unfinished Threaded Faslensrss ASTM A2307, Grade A, regular low-carbon
steel bolts and nuts; provide hexagonal heads and nuts for all connections.

J. High-Strength Threaded Fasteners: Heavy hexagon struciural bolts, heavy
hexagon nuts, and hardened washers, as follows

1. Quenched and tempered medium-carbon steel bolts, nuts and washers,
comglying with ASTM A32%.

2 Where indicated as galvanized, provide units that are zinc-coated,
either mechanically depositad complying with ASTM B695, Class 50, or
hot-dip galvanized complyir'g with ASTM A153.

K. Direct Tension Indicators: ASTM F959, type as required; use at Contractor's
option.

L. Electrodes for Welding: Comply with AWS Code.

M Structural Steel Primer Paintt Red oxide, lead- and cadmium-free, corrosion-
inhibiting primer complying with performance requirements of FS TT-P-584.

N. Nonmetallic Shrinkage-Resistant Grout. Premixed, nonmetallic, noncorrosive,
nonstaining product containing selected silica sands, Partiand cement,

shrinkage compensating agents, plastcizing and water-reducing agents, complying
with ASTM C1107 (formerly referenced as CE CRD C621),

Subject to compliance with requirements, products that may be incorporated
in the work include, but are not limited 1o, the following:

100 Non-Shrink Grout (Non-Metaliic) - Corspec, Inc

Crystex - L & M Construction Chemicals, Inc

Euco N-5 Grout - Euclid Chemical Co.

Kemset - Chem-Masters Corp.

Sonogrout - Sonnebom Building Products Div., Rexnord Chemical Products, Inc
me Grout - Cormix, Inc

Sure-Grip High Perfarmance Grout - Dayton Supenor

Vibropruf #11 - Lambert Carp.
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3.13.2 Submittals

A Geneml  Submit the foliowing w accordance with conditions of Coniract and
and as mstnuctedirequired by the Engineer

B PFroduct Data Submit product data o manufacturer's specifications  and
msialigtion mstructions for the ‘ollowing products include laboratory test
reports and other data lo show comphance wilh spechcations {(ncluding
specihed standards)

1 Structural steel (each type), mcluding cerified copes aof mill reparts
coverng chemical and physical properties.

2 Anchor bolls
3 Unfinished threaded fasteners,

4. High-strength bolts (each type), including nuts and washers; include
direct tension indicators if used.

5  Structural steel pnmer paint.
6. Nonmetallic shrinkage-rasistant grout.

G. Matenal Safety Data Sheets (MSDS). Submit MSDS for structural steel (each
type), anchor boits, unfinished 1weaded fasteners, high-strength baolts (each
type) including nuts and washers, structural steel primer paint and nonmetallic
shrninkage-resistant grout

D. Shop drawings: Submit shop drawings, including complete detais and
schedules for fabrication and assembly of structural steel members,

procedures, and diagrams

1. Include details of cuts, connections, cambers, holes and other pertinent
data. Indicate welds by standard AWS symbols and show size, length,
and type of each weld.

2 Provide setting drawngs templates, and directions for instaliation of
anchor bolts and other anchorages to be installed as work of other
seclions.

E Welder Cerifications: Prowvide certification that welders (o be employed in work

have satislactonly passed qualfication tests in accordance with AWS 01 1

if recertification of welders is required, retesting will be Contractor's
responsibiity.

F. Test reports: Submit test reports conducted on shop- and field-bolted and
welded connections Include data on lype{s) of tesis conducted and test
resulls,

G. Welding Procedures. Provide wrtten welding procedure specihcation (WFPS)
document per AWS Code requirements P
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3.13.3 Delivery, Storage,and Handling

A Deliver matenials to site al such inlervals to ensure uninterrupled progress ol
work

B Geliver anchor bolts and anchorage devices, which are 10 be embedded in
cast-in-place concrele or masonry, In ample time sa thal work will nol pe
delayed

c Store materials to permit easy access lor inspection and identification Keep

sleel members off ground by using pallels, platforms, or olher supporis
Protect steel members and packaged malerials from corrosion and
detenoration. If bolts and nuls become dry or rusty, clean and lubricate before
use

Do not store materials on structure in a manner that might cause distortion or damage
to members or supporiing structures. Repair or replace damaged matenals or
structures as directed.

3.13.4 Project Conditions

Field Measurements. Check actual locations of walls and other construction to which
steel framing must fit, by accurate field measurements before fabrication, show
recorded measurements on final shop drawings.

' 3.13.5 Fabrication

A. Shop Fabrication and Assembly:  Fabricate and assemble structural
assemblies in shop to greatest extent possible. Fabricate items of structural
steel in accordance with AISC Spacifications and as indicaled on final shop
drawings. Provide camber in structural members where indicated.

1. Properly mark and match-mark materials for field assembly. Fabncate for
delivery sequence that will expadite erection and minimize field handiing of
maternals.

2. Where finishing is required, complete assembly, including welding of units.
before start of finishing operations. Provide finish surfaces of members
exposed in final structure free of markings, burrs, and other defects

B. Connections: Weld or bolt shop connections, as indicated.

1 Bolt field connections, except wher2 welded connections or other connections
are indicated.
2, Provide high-strength threaded fasteners, unless otherwise indicated

G, High-Strength Bolted Conneclions: Install high-strength threaded fasteners in
accordance with AISC “Specifications for Structural Joints using ASTM A325 or

A490 Bolls™.

D. Weided Construction. Comply with AWS Code for procedures, appearance
and quality of welds, and methods used in correcting welding work

e

£IBA LN
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E. Shear Connectors: Prepare steel surfaces as recommended by manufacturers
of shear conneclors Weld shear connectors in field, spaced as shown to
beams and girders in composite construction  Use aulomatic end welding o
headed stud shear connectors in accordance with manulacturers pnnted
instructions

F. Steel Wall Framing Select members that are true and straight for fabrication of
steel wall framing Siraighten as required to provide uniform, sguare and frue
members in complete wall framing

Build up welded door frames attached lo structural steel framing Weld
exposed joints continuously and gnnd smooth. Plug-weld steel bar stops to
frames, excepl where shown removable. Secure removable stops lo frames
with countersunk, cross-recessed head machine screws, uniformly spaced no!
more than 10 inches (25 cm) ¢ ¢, unless otherwise indicated.

G. Holes for Other Work: Provide holes required for secuning other work to
structural steel framing and for passage of other work through steel framing
members, as shown on final shop drawings.

1. Provide threaded nuts velded to framing and other specialty items as
indicated to receive other work.

2 Cut, drill, or punch holes perpendicular to metal surfaces. Do not flame-
cul holes or enlarge holes by buming. Drill holes in bearing plates.

3.13.6 Painting

A General. Shop-paint structural steel, except those members or portions of
members to be embedded in concrete or mortar. Paint embedded steel that is
partially exposed on exposed portions and initial 2 inches (51 mm) of
embedded areas only.

1. Do not paint surfaces to be welded or high-strength bolted with friction-
type connections.

2. Do not paint surfaces scheduled to receive sprayed-on fireproofing.

3. Apply 2 coats of paint to surfaces that are inaccessible after assembly or
erection. Change color of second coat to distinguish it from first.

B. Surface Preparation’ After inspection and before shipping, clean steelwork o be
painted. Remove loose rust, locse mill scale, and spatter, slag, or flux depaosits.
Clean steel in accordance with SSPC as follows:

SP-1 "Solvent Cleaning”
SP-2 "Hand-Tool Cleaning"
SP-3 “Power-Tool Cleaning”

c Painling: Immediately after surface preparation, apply structural steel pnmer
paint in accordance with manufacturer's instructions and a! a rate o provide dry
film thickness of not less than 3.0 mils. Use painting methods that result in full
coverage of joinls, comers, edges, and exposed surfacas T
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33T Source Quality Control

Matenals and Tobrecahon procedure s ate subject o nspechon anid esis o md
shop, and lield. Conductod by a quaificd inspection agency  Such inspectinns, o0l
toste wall oM nlewwe Conlingtor o esponsibility  lor provdiceg  matenals aod
fabrication procedurons i complisinee wath speeiliod woquirsments,  Promiptly somie,
and replace matenals or tabnealed eompanants thal do nol camply

3138 Erection

A Tomporary Shonng and Brscng. Prowde tempoeary shontieg and bieaciod
moembors with connecions of sulficient stongth 1o boar imposed loads
Remove (emporary mombers ond connechions whon permanenl momibs s
are in place and final conneclions are made. Provide temporary guy lines
to achieve proper aignmeni of slruclures as ereclon proceeds

B Anchor Bolts  Fumish anchor boits and other conneciors required far
secunng struciural steel to toundations and other in-place work

Fumish templates and other devices as necassary for presetting balts and
other anchors (o accurate locations.

C Setting Bases and Bearing Plates: Ciean concrete and masonry bearing
surfaces of bond-reducing materials and roughen to improve band to
surfaces Clean bottom surface of base and bearing plates

1 Set loose and atiached base plates and bearning plates for structural
members on wedges or other adjusting devices

2 Tighten anchor bolts atter supported members have been positioned
and plumbed. Do not remove wedges or shims, but if protruding, cut
off flush with edge of bese or beanng plale prior to packing with grout

3 Pack grout solidly betveen bearing surfaces and bases or plates to
insure that no voids remain. Fimish exposed surfaces protect
instailed matenals, and allow lo cure

4 For proprietary grout matenals, comply with manufacturers
instructions.

D Field Assembly. Set struclural frames accurately to lines and elevatons
indicated and in accordance with AISC Specifications.  Align and adjust
vanpus members forming part of complete frame or structure before
permanently fastening. Clean bearing surfaces and other surfaces that will
be n permanent contact before assembly, Perform necessary
adjusiments to compensale for discrepancies in elevations and ahgnment

1. Level and plumb individual members of structures within specified
AISC lolerancas.

2 Eslablish required leveling and plumbing measurements on mean
operaling temperature of structure  Make allowances for difference
between lemperature z! time of erection and mean temperature 5t
which structure will be when completed and in servicg__

o
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3 Sphce members only whinre  midcalod ol aceeptan o
cir g s

4  Comply with AISC Speahealions for-boanng, adeguacy of e e,
comnechons. abhonment and remaoval of pant on sulaces adaoont e

field wolds
8 Do nol enlorge unfair holes mo members By Bumeng of By oentg St
pins, excepl in second vy bracing members  Ream holes, thoat o
be enlarged 1o admil bolls
E Gas Citting Do nol usz gas culling lorches in figkd for corracting

fabrication errors in pamary structural framing  Cutting wll be posrraiies]
only on secondary members thal are nol under slress. as acoapian e 1
the SDR. Finish gas-cul sections equal 1o a sheared appearanne «hen
permitted. Comply with NFPA 518 for culling processes

E Touch-Up Painting: Immediately after erection, clean figid welds baoltad
connections, and abraded areas of shop pant, Apply pant to exposed
dreas using same malenal as used for shep painting

Apply by brush or spray 1o provide minimum dry film thickness of 2 0 muls
3.13.9 Quality Control

A The contractor shall submit the test cerlificales conlorming to the relevant
standards of all steel matenals used for abrication Al struciural sfas
shall be free from blisters, rust, scales, seams, lamination, cracks
fissuras-and other surface defects.

B. Correct Deficiencies in structural steel work that inspections and
laboratory fest reporis have indicated are nol 0 compliance wath
requirements. Perdform additional tests, at Contractor's expenss  as
necessary to reconfirm any noncomphance of onginal wark and 1o snow

compliance of corrected wo'k.

C Shop-Bolted and Field-Bolteed Connections: Inspect or test in accordance
with AISC Specifications.
Verify that gaps of installeu direct tension indicalors are less ihan gaps
specified in ASTM F859, Table 2.

D. Shop Weaiding and Field Walding: Inspect and test during fabincation for

shop welding and during erection for fieid welding, of structural steel
assembhes, as follows:

1 Certify welders and conductl inspeclions and lests as required
Record types and locations of defects found in work  Record work
required and performud to correct deficiencies

2 Perform visual inspection of all welds

3 Perform tests up 1o &nd including 100% of welds at SNL's option
Inspection procedures may include the following

4a
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pritrarrnief | o (OO

b Magnebe Pamticle Inspection AGSTME 700
P epnpinilG

pass and on linshed weld  Cracke. or sono
fusion of penel ation are not aceoptiabhe

¢ Radiographic nspection  ASTM E91 cwis 7 ' ETAZ
mimmum gquahts level "2-21°
d Ultrasonic Inspechon. ASTM E164

4 Acceptance crilera shall be as specified n A A

3.13.10 Construction Methods

al General

The Cantractor shall schedule, coordinate and sequence structural steal
erection in cooperation with the delivery of the structural stesi by 1ne structurat

steel fabncator.

Any structural steel components that in the opmion of the Engineer have been
damaged or otherwise rendered useless by the improper handiing by the
Contractor shall be replaced by the Conftractor at his own expense

b) Grout Pads: When shown on the Drawings or descnbed in the Speaal
Provisions. the Contractor shall construct grout pads using Sika 272 flowabie
grout or equiva -lent, accepted by the Engineer. Grouts shall be packaged n
waterproof containers with the production date and shelf life of tha matenal
shown. It shall be mixed, placed, and cured in strct accordance with the
Manufacturer's recommendations. The method of forming and poring the grout
shall be submitted to the Engineer for review and approval pnor 1o the work
being undertaken. Dry-pack methods of constructing greut pads will not be

accepted.

When the daily minimum air temperature or the temperature of the girders,
bearings, or substructure concrai2 it the immediate area of the grouting falls
below 5°C. or when there is a probability of it falling below 5°'C within 24 hours
of grouting, the following provisions for cold weather grouting shall be

implemented:

(i) Before grouting, adequate preheat shall be prowided to raise the
temperature of the adjacent areas of the girders, beanngs. and
substructure concrete to at least 10°C

{n) Temperature of the grout during placing shall be between 10°C and 25°C.

(i)  The grout pads {and girders where appropnate) shall be en closed and
kept at 15°C to 25°C for at least five days The system of heating shall be

designed to prevent excessive drying-out of the grout

¢} Anchor Bolts:The Contractor shall remove all anchor bolt void forming matenais
prior to grouting. Any residues on the concrete surface such as oils, grease,
or other contaminants that can reduce bonding charactenstics, shall be

removed by sandblasting.
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st irimiEd on rool

" - ot ASTH
& M"lﬂ"ﬂ'tm Arfic e Inspe vl wenmplete

pass and on frushed weld  Gracks. o
tusion or penetrahon are not acceptabt

¢ Radiographic inspection  ASTIA Fls a8 STM EN42
marimom gqualite lovel “2.2T7°
d  Ulirasonic Inspe clign. ASTM £764

d, Acceptance criteria shafl be as specilhad i & A0 [

31310 Construction Methods
al General

The Contractor shall schedule, coordinate and sequence structiral steel
erection in cooperation with the Jefivery of the structural stes! By the structural
steel fabricalor.

Any structural steel components that in the opinion of the Engineer nave peen
damaged or otherwise renderad useless by the impropar handing by the
Cantractor shall be replaced by 'he Contractar at his awr cxpenss

b)  Grout Pads: When shawn on the Drawings or described in the Spatial
Provisions, the Contractor shall construct grout pads using Sika 212 flowable
grout or equiva -lent, accepted by the Engineer. Grouts <hall be packaged in
waterproof containers with the production date and shel! Iife of the matenial
shown. It shall be mixed, placed and cured in sinct accoraance with the
Manufaciurer's recommendatiors. The method of forming and ponng the grout
shall be submitted to the Enginear for review and approval pnor 1o the work
being undertaken, Dry-pack metnods of constructing grout pads will not be
accepted

When the daily minimum air temperature or the temperature of the girders,
bearings, or substructure concrele in the iImmediate area of the grouting 1alls
below 5°C, or when there is a probability of it falling below & C within 24 hours

of grouting, the following provisions for cold weather grouting shall be
implemnented:

i) Before grouting, adequa‘e preheat shall be provided to raise the
temperature of the adjacant areas of the girders. beanngs, and
substructure concrete to at least 10°C

(it} Temperature af the grou! during placing shall be between 10°C and 25°C

(i) The grout pads (and gircars where appropnate) shall be enclosed and
keptat 15°C to 25°C for at least five days  The system of heating shall be
designed to prevent excessive drying-out of the grout

€)  Anchor Bolts:The Contractor shall remove all anchor bolt vaid forming materials
priaf lo grouting. Any residues on the concrele surface, such as oils, grease,
or other contaminants that can raduce bonding charactenstics. shall be
removed by sandblasting.
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Anchaor bolls shall be set accurat-dly and grouted Lot s shnnk camant groul

accepted by the Engmeer All methods and ot for setting anchor bolts
and buillding beanng pads shall be sulsmitied 1o e | ogeeer lar revew and
acceptance The location of the anchor bolls_ i relitnn i the siotted holes n
the expansion shoes, shall correspand with the s atpre at the hime of
erection The nuls on the anchor bolts_ at the exonson ends of spans, shall
be adjusted 1o permil free movemant of the spant

Erection of Structural Steel Girders; Belore taking possession and erecling the
girders, the Conlractor shall verily that the lengihs ol the girders, the layout of
the substructure units, the elevat.ons of the beannas seats. and the location of
the anchor boits are in accordance with the Dravangs Al discrepancies

discovered by the Contractor shall be brough! rnrmodiately 1o the attention of
the Engineer,

It is essential that the girders be arecled wilth utmost attention beng given to
girder positioning, alignment, and elevation The Contractor shall adjust girder
pasition, bearing location, and beanng elevation in order to achiave as closely
as possible the lines and grades shown on the Drawings The Contractor shall
minimize any differential camber (girder to girder) and the sweep of the girders
by jacking, loading of girders, winching, or whatever means are necessary, and
shall provide the necessary lemporary attachments to hold the girders in
position. The Engineer shall approve of all proposed methods of jacking,
loading, winching, elc. prior 10 the work being usdaerdaken

Loose timber blocking will not be permitted for use as temporary works for any
aspect of girder erection. It is the Contractor's responsibility to ascertain the
actual weight of the girders.

Equipment: All cranes, rigging and equipment shall be in good condition and
properly maintainad at all times cluring the period of the work. All cranes,
rigging and equipment shall be of sufficient capacty to complete every stage of
the erection works. The Enginee- shall, at his/her discretion, venfy capacity and
state of equipment provided and any equipment found not meeting the
requirements for erection work shall be removed and replaced Slings and
other lifting devices that will be in contact with structural steelwaork shall be of a
type which shall not damage shop primed or painted surfaces.

Erection: All components shall be lifted, placed and maintained in position
using appropriate lifting equipment, temporary bracing, guys, or stiffening
devices so thal the components are at no time overloaded, unstable, or unsafe.
Additional permanent material may be provided,if approved by the Engineer, to
ensure that the member capacitis are not exceeded dunng erection

Release of temporary supports or temporary members_etc must be gradual,
and under no circumstances will 3 sudden release be permissible.

Unless otherwise approved by the Engineer. at least 50% of the holes in the
joints shall be filled with dnft pins or hand tightened bolts prior to removing the
crane. At least 50% the bolls required in the flanges shall be installed

For temporary fit ups, main girder splices and cannections shall be aligned with
dnft pins and a sufficent number of fiting up bolts shall be nstalled to maintan
the integrity of the connection

The fitting up bolts may be the high strength bolts used n the installation. Dnift
pins shall be 1 mm larger in dianmeler than the re ills Excessive dnfting
that distorts the metal and enlarges the
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a)

h)

)

k)

mm over the narminal hole diameter 4 per il crnent for auersee of siotted

holes
Repairs 10 erected matenal will only ne pormiliod atfter the repar procedure has

been approved by the Engineer
Filling of misplaced holes by weldiri; 14 [ieruited only wilh the wntlen approval

of the Engineer
Material intended for use in the lims' et <t 00t ure shall nat be wsed for erection

or temporary purposes uniess such gse has hieen shawn on the Shop
Drawings, erection diagram, or authonzed by the Enginear

Hammering that will damage or disturt the members 15 not permitted

Surfaces that will be in permanent contact chall be cleaned immediately pnor 10
assembly.

The Contractor shall assume full res ponsiblty lor ensunng that all companent
siresses are within permissible imi: at all stages of the construction work. The
Contractor shall provide all necessay adadiunal steel rejnforcement, bracing or
other measures required 1o ensure !nat Ihe erection procedures do nol
overstress any temporary or permanent member or component at any slage of
the Work.

Alignment and Camber: The structural stee! airders shall be erected to the
proper alignment in plan and in eleyvation taking no account the dead load
camber shown on the Drawings. Mombers shail be aligned to the dimensional
tolerances specified but in no case, shall It cevate by more than 50 mm from
the theoretical location. Alignment shall be measured from survey lines joining
the ends of any test length of a mermber

Temporary Bracing: The Contractcr shall be responsible for the design,

supply, installation and removal of all

1 erection bracing,

2 temporary wind bracing;

3 lateral stability bracing; and

4 longitudinal ties as may be required during and immediately following the
erection of structural steel gircers The bracing shall be designed and
installed so that it will not inteifere with the installation of steel

diaphragms.

Lifting Devices: After the Engineer has approved the erection positions of the
girders, all lifing devices shall be removed to the satisfaction of the Engineer

Connections: Holes made in the fie d shall be drilled or reamed. Shop reamed
holes shall not be re-reamed in the field At the time of erection, all splice plates
shall be free of loose mill scale, burrs, and all contamination such as drilling
shavings, oil, dint, and paint. Surfac=s to be in permanent contact shall be
cleaned immediately prior to assemoly Any error in shop fabrication or any
deformation resulting from handling or transportation that prevents the proper
assembly and fitting of parts, espec ally splices of main structural members.
shall be reported and the proposed method of correction shall be submitted to
the Engineer, Corrective measures shall not commence until the submitted
proposal Is accepted by the Enginecr

Cantilever Erection' When members or components 1o be er !

5 ecled will be
cantilevered, splices that support thas cantilevering memberar component shall
be fully bolted before extending
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] Attachments The use of tack woen - o secunng lemporacy orpermaneant
attachments that are not shown o subimited Shop Drawings, erechon
drawings ar fabncation drawsnas - ol pot be permitted on any portion of
girders or any other structutal mer hees

m)  Field Welding The wetlder underts ang tield-welding shall be a cerntified
/qualied for Fabrication of Stroct il Steal

Bolted Canstruction: Boll heads <2l he located on the outside laces of

ni
extenor girder webs. Bolt heads in leld splices for box girders shall be located
on the extenor surfaces.

0) Removal of Falsework and Site Clran-up: Upon completion of the arection and

before final acceptance, the Controctor shall remove all temporary falsework.

He shall remove all piling. excavat d of surplus matarials, rubbish and
temporary supports, replace or rentw any damaged fences, and restore in an
acceplable manner all property darmaged during the execution of the Work.
Disposed of surplus matenais shall lie in a manner and at a location
satisfactory to the Engineer The C ntractor shall leave the bridge site,
roadway and adjacent property in = neat restored and presentable condition,
satisfactory to the Engineer. When requested by the Engineer, the Contractor
shall provide written evidenca that ifiected property owners and/or regulatory

agencies have been satisfied

p)  Protection of Concrete Companent. If the coating system is to be applied in
the field, the substructure shall be protected during construction against rust-
staining by water runoff until the striictural steel has been coated.

3.13.11 Quality Management

After all of the structural steel has been eracted. the Engineer and the Contracto

;hall conduct a ggﬁld inspection to locate any damage or deficiencies. All visible r
amage or any encies shall be r dt i i

oo epaied o the satisfaction of the Engineer

End of Part 2
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4.1

4.1

41.2

4.1.3

415

PART -3

(VISION 4]
MASONRY WORKS

PRECAST CEMENT CONCRE TE SOLID BLOCK MASONRY

Related Documents

Drawings and general provisons of Conlract, including General and

Supplementary Conditions and Dnasion- | Specification sections, apply to work of
this sechion

Description of Work
Extenl of each type of masonry work is ndicated on drawings and schedule.
Concrete Blocks

Concrete masonry blocks shall be locally made and shall be in sizes required by the
drawings and / or as directed by the Engineer,

The blocks shall be solid machine moulded constructed with a concrete mix of one pan
Ordinary portland cement, three parts of sand, and six parts of dry and properly
screened aggregates (not exceeding (068" size) or one part Ordinary portland
cement, and seven parts of ory and properly screened aggregates (not exceeding
(0.68" size). Water used shall be clean and potable water from city supply, or tube
well. The blocks shall be worked into the moulds, vibrated, tamped and pressed to
ensure that these are dense and free from vaids. All blocks shall be properly cured and
dried thereafter before use n the Waorks.

When lested in accordance with B S 2028:1368 “Precast Concrete Blocks™, the
average compressive strenath of any ton blocks picked at random after cunng and
drying shall be 1000 psi.

All blocks shall be true In line and face with square comers with dense faces of uniform
appearance without voids, honeycomb, projections and shall be free from cracks,
splits, chips, ragged edges or other defects detnmental to their use.

Delivery, Storage and Handling

Deliver masonry materials 1o project in undamaged condition.

Store and handle masonry unils to prevent their deterioration or damage due o
moisture, lemperature changes, contaminates, comosion or other causes.

Store cementitious materials  off the ground. under cover and in dry location,

Slore_aggregates  where grading anc other required characteristics can be
maintained.

Store_masonry accessones including metal items to prevent deterioration by
corrosion and accumulation of dirt




4.1.6 Project Conditions

A Pratection of Work  Duning ereclion, cover lop of walls with heavy waterproof
sheeting &t end of «ach day's work Cover partially compieted structures when
work 5 pot in proagpess

B Extand cover o murimuri of 24" down both sides and hold cover securely in
place

c Do net apply unilors Noe: o roof loading for at least 12 hours afler building

masonry walls or columns

D Do not apply conceuated Inads  for al least 3 days after building masonry walls
or columns

E Staining: Prevent grou! or mortar or scil from staining the face of masonry 1o be
left exposed or panted Remove immed:ately grout or mortar in contact with such
masonry

F. Protect base of walls from rain-splashed mud and morar splatter by means of
coverngs spread on ground and over wall surface,

G Pratect sills, ledges and projections from droppings of mortar.

H. Hot Weather Regurements Protect masonry work in hot weather to prevent
excessive evaporation of mortar and grout. Provide artificial shade, wind-breaks
and use cooled materials as required.

4.1.8 Mortar and Grout Materials

A Portland Cement ASTM C 150, Type |, or BS 12.

B Agaregates for Mortar ASTM C 144, except for joints less than 1/4" use
aggregale graded with 100% passing the No. 16 sieve.

c. Aggreqate for Grout ASTM C 404
D. Water. Clean and polable

4.1.9 Masonry Cleaners

A Job-Mixed Detergent Solution: Solution of trisodium phosphate (1/2 cup dry
measure) and laundry detergent (1/2 cup dry measure) dissolved in ane gallon of

water.

4,1.10 Mortar and Grout Mixes

A General Do not add admixiures including colouring pigments, air-entraining
agents, accelerators, retarders, waler repellant agents or other admixtures,
unless otherwise indicated.

Do not use calcium chioride in martar or grout
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B Mesitnig bt amid thoroughly e cementihous, waler and aggregales in a

et g b, eomply wath totarenced ASTM siandards Tor miring time
e weddber v liibisd
c MOHAT T Ui Ny
Plcis Tagur 14 cemiont sand  rionar for masonry, uniess othermse
s (TR LR
D Growt ter Uit Mazonty  Comply with ASTM C 476 for groul for use in

constmuction of mnforced and non-reinforeed unit masonry.  Use grout of
consislency indicated of il not otherwise indicated, of consistancy (line or coarse)
al tme of placement which will completely fill all spaces intended lo recewe
grout

Lise fine growt in grout spaces (258 than 2" in horizontal direction, unless
athonwvese indicated

Usir coarse grout in grout spaces 2" or more in least honzontal
dimenszion, unless otharwise indicated.

4.1.11 Installation, General

A Do nol wet Concrele masonry unils.

B. Cleaning Hemnforcing: Before placing, remove loose rust and other coatings from
reinforcing

D. Thickness Huild masonry construction to the full thickness shown. Build single-
way the walls to the actual thickness of the masonry units, using units of nominal
thickness indicated

= Bulld chases and recesses as shown or required for the wark of other trades
Provide not less than 8° of masorry between chase or recess and jamb of
openings, and between adjacent chases and recesses.

F. Leave openings for equipment to be installed before completion of masonry
work  After installation of equipment complete masonry work to match work
immediately adjacent o the opening

G. Cutl masonry units Provide clean, sharp, unchipped edges. Cut units as required
lo provide continuous pattern and to fit adjoining work. Use full-size units without
cutting where possible.

H. Matching E xisting Masonry Work: Malch coursing, bonding, colour and texture of
new masonry work with existing work.

4.1.12 Construction Tolerances

A Vanation fram Plumb:  For verical lines and surfaces of columns, walls and
arrises do not exceed 1/4" in 10°, or 3/8" in a story height, nor 172" in 40' or more.
For external comers, expansion joinls, control joints and other conspicuous lines,
do not exceed 1/4" in any story or 20" mawmum, nor 1/2" in 40 or more. For
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4113

4.1.14

vty akonment of head joints do not exceed plus or minus 1/4° in 107 127

L RN TEBR 4L

Vaoaton lrom Level For bed joints and lines of exposed lintels, sills, parapets,
honzontal groaves and ather conspicunus ines, do not exceed 1/47 in any bay or
SO mawian, nar 127 n 40° or more

Vanatornof Linear Budding Line:  For position shown in plain and related portion
of columns, walls and partitions, do not exceed 1/2° in any bay or 20° maxmum.
ar 3% 4l or more.

varnton n Cross-Sectional Dimensicns: For columns and thickness of walis,
from cumensions shown, do not exceed minus 1/4" or plus 1/27

Varation In Mortar Joint Thickness: Do not exceed bed joint thickness indicated
by more than plus or minus 1/8°, with a maximum thickness limited to 12" Do
not exceed head joint thickness indicalad by more than plus or minus 1/8”

Laying Masonry Walls

Layoy! walls in advance for accurale spacing of surface bond patterns with
uritomm ot widths and to accurately locale opening, movement-type joints,
retums and offsets  Avoid the use of iess-than-hall-size units at comers, jambs
and wherever possible at other locations.

Lay-up walls 1o comply with specified construction tolerances, with courses
accurately spaced and coordinated wilh other work.

Pattern Bond. Lay exposed masenry in the bond pattem shown or, if not
shown_ lay in running bond with vertical joint in each course centred on units in
courses above and below. Lay concealed masonry with all units in a wythe in
running bond or bonded by lapping not less than 2° Bond and interfock each
course of each wythe at camers. Do not use unils with less than nominal 4
honzantal face dimensions al comers or jambs.

Stepping and Resuming Work: Rack back 1/2-unit length in each course; do not
tooth Clean exposed surfaces of set masonry, wel units lightly (if required) and
remove loose masonry units and mortar prior to laying fresh miasonry.

Buill-in Work: As the work progresses, build-in items specified under this and

ather sections of these specifications, Fill in solidly with masonry around built-in
fems

Fill space between steel frames and masonry solidly with mortar

Fill cores in hollow masonry units with grout in 3 courses under bearing
plates, beams, intels, posts and similar items,

Mortar Bedding and Jointing
Lay Hollow Concrete Masonry Units  with full mortar coverage on horizontal and

vertical face shells Bed webs in morar. In staring course, spread out full
mortar bed including areas under cells.




B Naintam joint widths shown, except for minor vanations requrred 1o maintain
tiong akgnment. If not shown, lay walls with 3/87 joints.

C Cout joints flush  lor masonry walls which are to be concealed or to be coverad by
other malenals, unless othenwise indicated.

D Tool exposed joints  slightly concave using a jointer larger than joint thickness,
unless otherwise indicated

F Hemove masonry unils  disturbed after laying; clean and reset in fresh mortar
Do not pound comers or jambs lo shifl adjacent strelcher units which have been
set in position, If adjustments are required, remove unils, clean off mortar and
resel in fresh mortar.

F Collar Joints  After each course is laid, fill in vertical longitudinal joint between
soldly and with mortar

4115 Horizontal Joint Reinforcement (where indicated)

A einforce _masonry openings greater than 1" wide with horizontal joint
reinforcement placed in 2 honzontal joints approximately 8" apart, immediately
above the linte! and below the sill. Extend reinforcement a minimum of 24~
beyond jambs of the opening.

4116 Lintels

A Install lintels where indicated,

B Provide minimum bearing of 8" at each jamb, unless otherwise indicated.

4.1.17 Field Quality Control

A

B

Contractor shall employ, al his own expense, a testing laboratory expenenced
in performing types of masonry field quality control tests for masonry indicated

Test Methods

Unit Tests: For each type and grade of unit indicated, test units by
methods of sampling and testing of ASTM C 140 except select 5 units at
random for each 9000 sq ft. or fraction thereo! instalied.

Moriar Tests: For each type ndicated, lest mortar by methods of
sampling and testing of ASTM C 780, Conduct tests no less frequently
than that required to evaluate mortar used to install each increment of
masonry units indicated above from which samples are taken for testing

Report test results  in writing @nd in form specified under each test
method, to Engineer and Contractor, on same day lests are made

Evaluation of Quality Control Tes!s: Masonry work, in absence of other
indications of non-compliance with requirements, will y _




4118

4.2

421

422

satstactory f nesults from constiuchion quality control tests comply with
tnimuin requirements rudicated

Repair, Pointing and Cleaning
Remove and roplace masoiry umilts wihuch are loase, chippid, broken,
stnined or otherwise damaged, of il umits do not match adioinmg units ns
nlended  Provide new units o mateh adioining umits and nstall in frosh
mantar or grout. pomnted 1o eliminate evidence of replacement
Pomting Dunng the tooling of jonts, enlarge any voids or holos, excopt
weop holes, and completely fill with mortar  Pomnt-up all jonts including
comers, openings and adjacent work lo provide a neal. undorm
appearance, prepared for application of sealants
Final Cleaning  After montar is thoroughly set and cured, clean masonry as
follows:
Remove large mortar particles by hand with wooden paddies and non-
metallic scrape hoes or chisels,
Test cleaning method on sample wall panel, leave 1/2 panel uncieaned for
companson purposes. Obtain Engineer's approval of sample cleaning
before proceeding with cleaning of masonry.
Protection: Pravide final protection and maintain conditions in a manner
acceptable to installer, which ensuras unit masonry work being without
damage and delenoration at time of substantial completion.

BRICK WORK

Scope of work:

The work covered under this specification periains to procurement of best quality
locally available clay bricks and workmansthip of building periphenal building
envelop walls of various thicknesses in stnct compliance with the specifications
and applicable drawings.

Matenals :

Brick shall be best quality locally available bricks, well bumt, hard, sound, square,
clean similar to the product of Rahimyar Khan A-1 Quality Bricks as approved by
the Engineer before incorporation in the work.

Facing Bricks for fair faced works to be "selacted”, with uniformity in evenness,
texture, sharpness and colour. These shall be similar to the A-1 Quality GUTKA
BRICK product of Butt Brother Bricks Co of Lahore, Pakistan and as approved
by the Engineer before incorporation in the work

Any ‘cracked’ brick and the bricks with high sulphate content should be rejected
The Engineer shall have the right 1o reject bricks obtained from any field whene the
sail have an appreciable quantity of sulphatas and chiondes
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The nominal size of bricks [F. P 5) shall be as shown on diawings and as
mentipned in the BOQ

Permissible lolerance on dimensions shall be + 3mm. in length and + 1.5 mman

width / thickness The contractor shall get approved the sample and source ol
bincks from the Engineer before procun-ment on large scale and shall mamtain

the same lor the entire wark

Bncks shall be of A minimum crushing strength of not be less than 35 kalsg cm
and water absorption shall not be more than 25% by waight

Bricks shall be thoroughly soaked in water before using till the bubles ceases No
hall or quarter brick shall be used excent as closer The closaers shall be cul to
required size and used near the end of the walls The walls shall be raised truly

to plumb.

The type of bond and the layoul pattern shall be as shown on drawings and as
decided by the Engineer.

4.2.3, Workmanship :

The brick wark shallbe laid in 1.6 cement sand mortar, unless otherwise staled,
and reinforced with M S Tie Bars . Tied to concrete colums. beams. walls etc

The specifications for cement, sand and water shall be the same as described
herein befare under cement concrete. Cement and sand shall be thoroughly
mixed in dry state on a pacca platform or on metallic sheets or trough Water shall
be added in sufficient quantity to make the mortar workable Water shall be
added in a manner so that segregation of cement does not take place. Mixing of
martar shall produce a homogenous warkable mass

The brick work shall be kept wet for 31 (east 7 days

Erect no masonry when the ambient temperature is 40 degree centigrade excep!
by permission, Build upon no frozen work and lay no masonry having a firm of
frost on their surfaces.

Should cuts be required in walls for the passage of conduit elc. the entire cut out
shall be filled with mortar.

All joints shall be thoroughly flushed with mortar of mix as specified and at every
courses. Care shall be taken to see that the bricks are bedded effectively and all
joints completely filled to the full depth

The jeints of brick work to be plasterac shall be raked out to a depth not less than
10mm as the work proceeds. The surface of brick work shall be cleaned down
and wiped properly before the mortar sets.

The adhesion between the brick masonry surface and the concrete surface of
columns, beams, chayas, lintels etc should be proper by ensunng that the
concrete surface coming in contact with brick masonry 15 backed / chipped /
keyed, cleaned and cement slurry is apphed so that a proper bond is achieved
between the two dissimilar matenals.
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It1s the responsibility of the contraclors to ensure that there will nol be any
cracks / issure anywhere in the bnck masonry In case the cracks appear
subsequently in those areas, they shou!d be made good by cement grouting or
epoxy putty grouting/ poly sulphide compound grouting or as per standard
modem specifications/methods with the prior approval of the Engineer at the cost
ol the contracior.

All the courses shall be laid truly haorizontal and all vertical joints shall be truly
vertical Specified mortar of good and approved quality shall be used Lime shall
not be used where reinforcement is provided in brick work. The mortar should
compietely cover the bed and sides of the bricks. Proper care shauld be taken to
oblain uniform mortar joint throughout the construction. The walls should be
raised uniformly in proper, approved band. In construction of the wall, first of all
two end comers are carefully 1aid to line and level and then the in-between
portion is built, with a cord stretching along the headers or stretchers held in
position at the ends for keeping the alignment of the courses and marinating
them in level. Similarly all other courses are built. Care shall be taken to keep the
prepends properly aligned within following maximum permissible tolerances

Deviation from vertical within a storey shall nol exceed &mm per 3 m height

Deviation in verticality in total height of any wall for building more than cne storey
in height shall not exceed 12.5 mm.

Deviation from position shown on plan of any brick work shall not exceed 12.5
mm.

Relative displacement between load bearning wall in adjacent storeys in the
ended o be vertical alignment shall not exceed 6mm.

A set of lools comprising of wooden siraight edge, masonry spirt level, square, 1
meter rule line and plumb shall be kept on the site of work for every 3 masons for
proper check during the progress of work.

Brick work shall be camied up in a unifornm manner. No portion shall be raised
more than 3 feet above another at the same ime. Temporary spaces left during
construction shall be stepped and not tocthed. Straight edges supplied to brick
layer shall have courses marked on them with saw cut or measuring rod shall be
provided and layer of courses shall be checked all over the building from time to
time so as o help all courses level.

The brick work laid in cement mortar shall be water cured by keeping it wet for at
least 10 days.

If and where !requlmd._huld-fasls and similar fixtures shall be built in with in
supﬁ_unﬂmg brick wark in their corect position in specified mortar. They shall be
built in as the work progresses and not inserted later on into space left for them,
_lntstal:gnrnr:ing bars anchors projecting into the masanry a minimum of § and
into acing brick a minimum of 3" bars during the construction at 18" centres
vertically and 36" horizontally.
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All bk work laid during Mie day shall be propary coverod up al mght as direciad
by the Engineer All brick wark shall be proteciod during ponatruciion from i

etteat of rain and lros! or any natural lorces
Should any brick work be damaged, the brick work shall, al the discration of the
Engineer, be pulled down and made good al the cost of the contractar

Firnally clean all brick wark, specially the facing bricks, with the cleaning
chemicalsimalerials as recommaended by the brick manulacturers, to the

satislaction of the engineer.

End of Part 3
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PART - 4

(DIVISION-5)
METAL WDRKS

5.01 Description of Works
Definition: Metal fabncabions include lems made from won and sleel shapes

(including Stainless Steal whore shoanirequired), plates, bars, sinps, tubes, mpes and
castings which are nol a pant of struciural steel or alher metal systems specfied

elsewherg.

Extent

Work in this section includes, but nol imited to the following metal fabrications as
required, and shown on drawings/mentioned in BOQ and / or as directed by the

Engineer, complate with all fitings and accessones including but not limited to
handles, tower bolts, heavy duty door hinges, dead-locks, elc

1 Hollow Metal Door Frames

2 M.S. Gnll / PanelDoors

= i M.S. Gates

4 Floor Gratings

5 Staircase Railing.

6 Rungs and Miscellaneous ltems

All temns of metal works shall be fabricaited, supplied and installed as detailed on the
drawings.

5.02 Quality Assurance

Fabncator and Installer Quaiification: A rrange for fabrication and installation of metai
fabncation by a firm which can demonstrate successful experience in Metal Fabrication

items similar in type and quality to those required for this project.
5.03 Materials

Steel Sheet, Carbon, and High-Strength, Low-Allay, Hot-Ralled and Cold-Ralled,

Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip Process.” The coaling weight
sh:til‘] meet or exceed the minimum requirements for coatings having 0.4 oz/ft* (122
g/

Motal Surfacgs, Gengral For fabricatior of miscellaneous metal work which will be
exposed 19 view, use only materials which are smooth and free of surface blemishes
including pitting, seam marks, roller marks rolled trade names and roughness.

Steel Plates, Shapes and Bars: ASTM A 35,
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5.04

Steel Pipe: ASTM A 53 Type and grade (' applicable) as selected by fabnecator and as
required for design loading, black finish unless galvanizing is indicated, standard
weight (schedule 40), unless otherwise incicated.

finish as supported element, unless olherwise indicated

Concrete Inserts: Threaded or wedge type; galvanized ferrous caslings, either
malleable iron, ASTM A 47, or cast steel, ASTM A 27. Provide bolts, washers and
shims as required, hot-dip galvanized, ASTM A 153

Handrall Standard weighl. Steel pipe (schedule 40) unless otherwise indicated

Fasteners: Provide zinc-coated fasteners for exterior use or where built into exterior
walls, Select fasteners for the type, grade and class required,

Bolls and Nuts. Reqular hexagon head lype, ASTM A 307, Grade A.

Masonry Anchorage Devices: Expansion, bolts as manufactured by 'FISCHER' or
'HILTI. Submit selected expansion bol' data for Architect’s acceptance prior to
incorparation in project

Lock Washers: Helical spring type carbon steel
Fabrication, General

Workmanship: Use materials of size and thickness indicated or, if not indicated, as
required to produce strength and durability in finished product for use intended, Work
to dimensions indicated or accepled on shop drawings, using proven details of
fabrication and support. Use type of materals indicated or specified for various
components of work

Corrosion Protection: Coat concealed surfaces which will be in contact with concrete,
masonry, wood or dissimilar metals, in extenor work and work to be built into exterior
and below grade walls and decks, with 2 heavy coat of bituminous paint Do not
extend coating onto exposed surfaces.

Fabncate sleel pipe railings and handrails to design, dimensions, and details
indicaled. Provide railings and handrails members formed of pipe of sizes and wall
thickness indicated, but not less than that required to support design loading. Finish to
be as per drawings and specifications.

Arrange for fabrication and installation by a firm which can demonstrate successful

experience in Metal Fabrication items similar i ; .
this project In type and quality to those required for

Take field measurements prior o fabricaton, whe i
| ents on, re possible. Do not delay |
Progress; allow for trimming and fitting where taking field measurements b:‘;ﬂlzars




5.04

Steel Pipe: ASTM A 53, Type and grade (if apphcable) as selected by fabnicator and as
required for design loading, black hnish unless galvamizing is indicated, standard
weight (schedule 40), unless otherwise indicated.

finish as supported element, unless otherwise indicated

Concrete [nserts: Threaded or wedge type; galvanzed ferrous castings, either
malleable iron, ASTM A 47, or casl steel, ASTM A 27. Provide bolls, washers and
shims as required, hol-dip galvanized, ASTM A 153

Handrail. Standard weight Steel pipe (schedule 40) unless otherwise indicated

Fasteners Provide zinc-coated fasteners for exterior use or where built into exterior
walls. Select fasteners for the type, grade and class required

Bolts and Nuts: Regular hexagon head type, ASTM A 307, Grade A

Masonry Anchorage Devices. Expansion, bolts as manufaclured by 'FISCHER' or
‘HILTI. Submit selected expansion bolt data for Architect's acceptance pnor to

incorporation in project
Lock Washers Helical spring type carbon steel
Fabrication, General

Waorkmanship. Use matenals of size and thickness indicated or, if not indicated, as
required to produce strength and durability in fimished product for use intended. Work
to dimensions indicated or accepted on shop drawings, using proven delails of
fabrication and support. Use type of malenals indicated or specified for vanous
components of work

Corrosion Protection: Coat concealed surfaces which will be in contact with concrete,
masonry, wooad or dissimilar metals, in exterior work and work to be built into extenor
and below grade walls and decks, with a heavy coat of bituminous paint Do not
extend coating onto exposed surfaces.

Fabricate steel pipe railings and handruils  to design, dimensions, and details
indicated. Provide railings and handrails members formed of pipe of sizes and wall
thickness indicated, but not less than that raquired to support design loading. Finish to
be as per drawings and specifications.

Amrange for fabrication and installation by a firm which can demonstrate successful
experience in Metal Fabncation items similar in type and quality to those required for
this project.

Use only matenals which are smooth and free of surface blamishes including pitting,
seam marks, roller marks, rolled trade names and roughness and submit one set of
representative samples of malenals and finished products, for approval of Architect

Take field measurements prior to fabrication, where possible. Do not delay job
progress; allow for trimming and fitting where taking field measurements belore
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5.05

5.06

fabwcation nvaghl dolay work ond install as por loeal pracuse acceptabie 1o e
Archilect

Comer Column Guands  Unipss oiherwise statod provide 2% x 2° ¢ 14" (k. 0 °
angle fixed 1o column as shown on drawings or as directed by the Architect  Guards, 10
be primed and enamel painted as dirnctod by the Architect

Execution

Prepacation/installation: Take field measurements prior o fabrication, where pOssihie
Do nal delay job progress; allow for timming and fitting where (aking field
measurements before fabneation might delay work and install as per local practse
acceplable to the Architect.

Painting Immediately after erection, clean field welds, bolted connections. and prie
and undercoat all abraded areas of shop paint as specified in Section-08800 of
‘Panting”.
Touch-Up Painting Cleaning and touch-up painting of field welds, bolted connectior:
and abraded areas of the shop paint on miscellanecus melal is specified in Section of
‘Painting”.
Painting_

Painting as used herein means all coating systems malenals, including primers.
emuisions, enamels, stains, sealers and fillers, and other apphed matenals whether
used as pnme, intermediate or finish coats.

Paint exposed surfaces in colours as shown or as directed by the Engineer instructions
and as herein specified, in the section of painting of surfaces.

End of Part 4
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5.05

fabncation tught deloy waork and insdall as per local practise acceplable to he
Architec)

Comer Column Guaids  Unloss olherwise siated provide 27 » 27 x 147 thick M5,
angle fixed o column as shown on dirwings or a5 directed by the Architect  Guards 1o
be prmed and enamel paintod as direcled by the Architect

Execution

Proparation/instaliation: Take field measurements prior lo fabrication, where possihie
Do not delay job progress, allow for tnmming and fithing where laking held
measurements befare fabrication might delay wark and install as per local prachse
acceplable 1o the Architect

Pamng Immediately after erection, clean field welds, bolted conneclions, and pnime
and undercoa! all abraded areas of shop painl as specified in Section-09800 of
‘Painting’.

Touch-Up Painting: Cleaning and touch-up painting of field welds, bolted cannections
and abraded areas of the shop paint on miscellanecus metal is specified in Section of
‘Painting’

Painting_

Painting as used herein means all coating systems matenals, including pnmers.
emulsions, enamels, stains, sealers and fillers, and other applied matenals whether
used as pnme, intermediate or finish coats.

Paint exposed surfaces in colours as shown or as directed by the Engineer instructions
and as herein specified, in the section of painting of surfaces.

End of Part 4
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7.1.6

7.1.7

718

7.2

7.21

7.2

Application

Spread o mats of Material al the required quantity n 2 slumy conssiency wit) 2 mofee's bash
Brush thomughly and evenly | worlang i the sub strat Apply the second ooat whilss T frst oot s tacky
ard has nol died ot

Curing and Protection

In exenor or eoposed aeas Keep  matenal damp for minimum three days Protect areas
exposed to the wealther from sun, wind and frost, eg with palythens sheels canvas,
etc. Rewet the areas in intervals wilh water starting one day alter apnicaton Fresh
coating should be protected from rain at least for 24 hours. Backbling can take place
three days afier the last coal In he irmenor amas wih hoh humedly, te o cnam wel
redatvely oy areas, keep he coating  damp for tee dys Ersue hat fese & aoeo ot et bor 24
hours in ames of poor veniision

Performance Requirements and Warrantee

Waterproofing systems and accessones specified in this section shall be provided and
guaranteed, or approved by the manufacturer. It is required that complete treatment
system be watertight and should not deteriorate in excess of imitations recommended
by manufacturer. Contractor shall rapair or replace (as required) delenorated or
defective work found al time of final inspection.

Upon completion of the Installation, submit to the Architect wntten certfication by the
manufacturer and Contraclor that the representative of the waterproofing matenal
manufacturer has supervised the work of this Section and that all matenals were comectly
installed and have passed final inspection and passed any testng required by
manufacturer lo oblain a complete manufacturers product/system warranty Waterproafing

manufacturer shall provide a letter certifying that all components and accessanes provided
by the contractor are acceptable and compatible with the waterproofing system

INSULATION

Scope of Work

The Work covered in this section of the Spedficatons consists of furmishing al plant. Bbour,
equipment, appiances and materals and perdorming all operatons n connection with he supply and
mnstalation of |

a) Penpheral Cavity Wall insulabon.

b) Roof Insulation

Insulation Material/Product

Subject to compliance with requirements as shown on drawings and as mentioned in the
BOQ, provide and apply the following insulation matenal / products

i) Polystyrene Board Insulation: Hard, ngd, dlosed cell structure extruded polystyrene

foam board, S0mm thick, minimum density 32 kg/m2 having high resistance to water
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7.3

T.3.1

b) Polyurethane spray foam insulation

» Apply striclly in accordance with marlicliees installation guidelines

complying with preparation mehods oullined nbove

+ Apply sprayed foam insulalion in consecutvn yers of not less than (12
mm) (¥ inch) and not more than (50 mem) (7 inch) thick each lo achieve
total thickness required (total thicknnss as mdicated per application Avoid
formation of sub-layer air pockals

e Apply product in overlapping layers, so as to oblan a smooth. unilorm
surface,

« Maintain (75 mm) (3 inch) clearance around chumneys, heating vents,
steam pipes, recessed lighting fixlures and other heat sources

« Do not apply Product to inside of exit openings of elecincal junction
boxes.

« Test completed application da ly for core density an cohesion/adhesion 10
substrate. Record results daily in daily work records

» Maximum Varialion in Applied Thickness shall be as recommended by

the manufacturer
« Remove overspray from non-prescribed surfaces without causing

damage lo surfaces.
iv) Protection

a) Protect completed installation per manufacturer's instructions.

b) Protect completed installation from damage Repair as required.

c) Any open flame or welding shall not be in contact with either
Polystyrene Board or the Spray Polyurethane Foam.

ROOFING WORK

Roofing System

The roofing system shall be as per roofing detail shown on Drawing and as specified below
for covering of the structural slab: -

A) Spray Applied Insulation

Shall be polyurethane foam density 50mm thick applied onto a clean, dry, dust free surface as
specified above by the manufacturer’s speciabist team

B) Screed in Slope

P C C screed in slope, (minimum 1-1/2" thick at the lower end) having a cubical
strength of 3000 psi at 28 days; not less than 1:2:4 concrete mix using DURACRETE
fiber DCM-19 or DCF-19 as shown on drawings on top of the insulation.11.1 P C C
screed in slope, (minimum 1-1/2" thick at the lower end) having a cubical strength of
3000 psi at 2B days, nol less than 1:2.4 concrete mix using DURACRETE fiber DCM-
19 or DCF-19 as shown on drawings on 1op of the insulation

C) Waterproofing on top of P C C screed in slope
Malenal - AQUAFIN-2C, (Product marketad by Millwala Byusing




A flexible, 2-component, polymer modified cemean! based waterproal protective

coating, UV-stable, resists hydrostalic pressure | 5 bars). abrasion resistant. self-
curing, active barrier to Carbon Dioxide (CO2) provides flexible seamiess protective
coats and stands-up to pedesinan and ligh* tralt

Application - AQUAFIN-2C may be applia by trush roller trowel or appropnate
compressed-air spray equipment by specialist = team as specified above

The screed to receive the waterproofling shall be smoath firm, dean and thoroughly dry before
any waterproafing s commenced Surface can be left urushed or smooth troweled,

depending on type of application and manufacturers instructions

Seal horizontal wall-floor joints and intema vertcal cormers and repair static cracks

and seal dynamic cracks and expansion jo nts as per manufacturer's
recommendations.

Apply the second coal (or multiple coats) @s soon as the first coat has sufficiently
hardened or wait until next day.

Do not use in contact with alkall sensitive metils. such as copper, aluminum,
galvanized or zinc treated melal. Protect and seal metal first with a Anti-corrosive

primer.

Protection - Comply with manufacturer's instructions, except where more stringent
requirements are shown or specified, and except where project conditions require
extra precautions or provisions to ensure satistactory performance of work.

The product is Self curing under normal conditions Provide suitable protection
against extreme weather. Do not expose the application to water during the setting
time. If application is exposed to intense sunlight work against movement of sun. The
cured application can be troweled over with rendenng/ plaster after one day.

Do not use in contact with alkali sensitive metals, such as copper, aluminum,
galvanized or zinc treated metal. Protect and seal metal first with a Anti-corrosive
primer.

Topping

12" X 12" X 1" thick clay tiles a product similar to Rahimyar Khan A-1 Quality Tiles
as approved by the Engineers, shall be laid on top of the insulated surface on the
roof as follows:

Setting out: the area to receive tiles shal be set out to correct alignment, gradients
and cross-fall.

Laying: each tile shall be laid on 1" thick solid mortar under-bed. unless otherwise
indicated, depths as specified or detailed. Al adjacent vertical edges shall be
morlared. Before each tile or paver is fixec to a shight concave bevel, check lo insure
correct alignment with adjacent tiles or pavers and that there is a no evidence of
rocking or movement. Fill joints as soon as possible after file are installed.

End of Part 5
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8.1

PPARLL o

(VISR )
O NN S
(DOORS, WINDOW! & VI NIHLATORS)

WOOD DOORS

Extent and lacation ol eachy Lypes o ek oo s shitowrl on eleavargs ol in
schedules

Types of doors required includes 5ol ocore Hush wooel doors wath plast

lamination on both faces Submit 17 = 1. sampie \n speciled matendal. unfimshed
on ane side and fimished on other sde

Flush doors shall be obtaned [rm an o toved manifaciurer ot fabnealed 1o the
satisfaction of the Architect / Engineer ¢ Lelitios exist with the Contractor  Cores
shall be laid up with kiln dried core bioc -« glued together with resin glue, joints
between blocks in adjacent rows 1o be © agpered  Sheeshum wood edge sinps.
not less than 20mm thick, shall be apphe 1 o outer @dge of stiles and rails at ime
cores are laid up. No end gran of wooi! s parmitted to show anywhere and all
exposed wood surfaces shall be pobshed and coated with final clear protective
lacquer, Solignum Limited UK or equa to the satisfacton of the Architect /
Engineer.

All flush doors so manufactured shall b allowed to season o remave excess
maoisture from glue before cross bandings nd lammnales are applied

Cross banding on flush doors shall be 116" thick and be plate-dned before
applying 1o cores to remove excess mo sture  After cross banding have been
applied 1o cores and before appling face v=neers, they shall be sanded lo insure a
smoath surface befare applying laminates

Glues: Shall be Phenolresorcinol or Resorcinol resins.
Doors Frames shall be hollow metal doc: frames fabncated using first grade 16

guage G |. sheets free from all defects and shall be constructed as full welded units
in profiles as shown cn drawings

Frame Irim comers and door stops shal be mitered and continuously weided
Corner point shall be well formed and in true alignment

Rubber/Neoprene bumper or sound absortier shall be installed (3 per sirke jamb)
All contact edges shall be closed tight

Finished work shall be strong and rigid, neat in appearance and free from defects,
warps, bulges or buckles. Moulded membars shall be clean cul. straght and true
edges

All cut-outs shall be protected from monariplaster. Pul lemporary resirants on
frames to avoid misalignment in transportat on and handing




Instaltation Frames shall be  nstaled 0 accordance with  manulacturer
recommendation and shall axtea mlo it e flioor hmsh

Frames shall be pnmed and enamel panted
Fasteners and Anchorages “rovide nails, screws and olher anchoring devices

of the type. size and himsh requred for apphcation indicaled 1o provide secure
attachmenl, concealed where possiie

Hardware: All hardware shall be of accaptable brand and quality available. Each
itern shall be guaranteed non corrosive and shall be of sufficient strength to suffice
for the purpose for which it 15 1o be used

Hinges shall be 100mm (uniess othermse specified on drawings) of Stainless
Steel with Stainless Steel pin and shall be used in sufficient quantities (per
component) to ensure proper functioning of the component.

Handles where shown on crawngs shall be best quality as approved by the
Engineer / Architect

Locks shall be of best available \mponed type for the said use as determined by
design and the Engineer / Architect. insizlled to ensure complete locking.

Unless otherwise specified doors shall have mortice cylinder lockset double action
thru bolt with Lever handle Yale/Corbin/Mandell/Quickset make as shown on
drawings or approved equal n Stantess Steel or any finish matenal selected by
Engineer / Architect

Door Closers shall be overhead mourting type, single control with door speed
control as shown on drawings in alurminiun finish.

Door Catchers where necessary. shall be best quality imported and approved by
the Engineer / Architect.

Glass Door Closers if any shall be floor flush mounted type of Yale, Ryobi or
Star arigin and locks shall be deadboll type key operated as shown in drawings as
approved by Engineer / Archilect

Screws shall be brass of approved finish and quality acceptable to Engineer.

Fitting Clearances: Provide clearances of 3mm at jambs and heads. 1.5mm per
leaf at meeling stiles for pairs of doors, and 3mm from bottom of door 1o lop of
decorative floor finish or covenng

Institute protective measures as suitable and accepted by Engineer 10 assure
that wood doors will be without damage or deterioration at time of subsequent
completion and are clean in all respects

Preservative treatment  Following basic fabrication liberally apply preservative in
flood coals to all sufaces requiring trentment {0 ensure maximum absorptions
Subject 1o compliance with requirements provide producls.c Seoligunum Limited,

U. K or acceplable to Engineer
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8.2

ALLUMINIUM _GLAZE D DODRS, WINDOWS, VENTILATORS AND FIXED
GLAZING

Extent and location ¢! oach type of door / glazing is shown on drawings and in
schedules
Types of doors / glazng requred are of Premium or Delux quality and includes

frames of at least 2Zmm (hick sechons or a:s indicated on drawings

Fabncate. supply and install aluminum fixed glazing as indicated on dravangs. along
with all refated ancillanes as speofied herein and equired

Framed glazing units for extenor doors anc: fixed panels shall be of the type with na
water panetration when tested

Arrange supply and installatnon of Aluminum Entrances and Storefront system by a
firm/s which can demonsirate successful axperience in supplying and installation
similar in type, qualty and guantity to their required in this project

Subject to compliance with requirements, provide products similar to those
manufacturad/markated hy

Thermec,Engineering Company, ALUM-EX by Pakistan Cables LTD,
KRUDDSON [Pvt) Ltd. or others subject to acceptability by Architect / Engineer.

Design Criteria  Drawings indicate sizes, spacing of members, profiles and
dimensional requirements of entrance and storefront work. Minor deviations will be
accepted in order to unlize manufacturar's standard products when, in the
Engineer's sole judgement. such deviations do not matenally detract from the
design concept or intended performances. Sections shall be minimum 2 mm thick.

Aluminium ___Members  Prowide alloy and lemper recommended by the
manufacturer for strength. corrosion resistance, and application of required finish;
comply with ASTM B 221 for extrusions and ASTM B 208 for sheet or plate

Fasteners: Provide fasteners of aluminium, non-magnetic stainless steel, or other
matenals warranted by the manufacturer to be non-corrosive and compatible with
aluminium components, hardware, anchors and other components.

Brackets and Reinforcements Where feasible, provide high-strength aluminium
brackels and reinforcements otherwise provide non magnetc stainiess steel or

hot-dip galvanized steel complying with ASTM A 386

Concrete/Masonry Inserts; Provide concrete and masonry inserls fabncated
from cast-iron. malleable iron, or hot-dip galvanized steel complying with ASTM A
386

Compression Weather-stripping Provide the manufacturer's standard
replaceable compressible weather-sinpping gaskets of molded neoprene Of
molded PVC
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5!'.‘2@“””'"';)311&15: Prowide the manufaclurer's standard replaceable
weathpr-clupgang o wonl polypropylene. or nylon woven pile, wath nylon fabnc or
alumiii ste Lioae kg

(Glass and Glasing Materials  Glass and glazing malerials shall be generally as
indicated on drovanas and n thickness as Iollows

6mm thick Clear or Tinted Float Glass as specified in BOQishown on
drawings.

Provide pnmary nlass which is clear ransparent first quality free from speckles.
bubbles and oller defects and offers clear undistorted vision, including those
indicated by reference to type, class ard quality

Sizes: Fabncate glass to sizes required for glazing openings indicated, with edge
clearances and tolerances complying with recommendations of glass
manufaciurer Provide thicknesses indicated in the drawings or, if not otherwise
indicated. as recommended by glass manufacturer for application indicated,

Sealant: For sealanis required within fabricated units, provide Dow Corning 781 or
787 or approved equal  Sealant shall remain permanently elastic, non-shrinking
and non-migrating  Colour shall be as directed by Engineer

Components

Glazed Panel,_Framing System: Provide inside-oulside matched resiient
framing system with provisions for glass replacement. Shop-fabncate and pre-
assemble frame companents where possible.

Aluminium Door Frames: Fabricate ubular and channel frame assemblies, as
indicated. with welded or mechanical joints in accordance with manufacturer's
standards; reinforce as necessary to support required loads

Glazing: Fabncate doors to facilitate replacement of glass or panels. without
disassembly of stiles and rails. Provide snap-on extruded aluminium glazing stops.
with extenor stops anchored for non-removal

Hardware Provide manufacturers heavy duty hardware units as indicated,
scheduled, or required for operation of sach door, including pivol sets, concealed
floor clesers, overh@ad concealed door closers, thumb tums, dead bolts,
deadlaiches, lever handles/door pulls and Push Plates/Pull handles etc. of sizes.
number, and type as specilied.

Fabrication

General: Sizes of door and frame unils, and profile requirements, are indicated
on drawings Variable dimensions are indicated. with maximum and mimmum
dimensions required to achieve design requirements and co-ordination with other
work, Performance requirements, sag resislance and ngidity.

Weather-slripping:  For exterior doors, provide mmprﬂSi weather-stripping
against fixed stops. at other edges, provide shding y { pagslopping retained in
adjustable strip mortised into door edge ?%

8 CamScanner



Gashet Mot t PDM or vinyl blade gaskel weathor-strpping i bottom donar tl
adstat e for contach wilh threshold

Finishes

Natural allumimium fimish or as specilied/shown on drawings or as directed by
Ihe Architoctii ninaeer

Instaliation

Comply with manulacturer's instruction: and recommendalions for instaliation

Set units plumb level, and true to line, without warp or rack of framing memers,
doors. or panels Provide proper support and anchor securely in place.

Conduct an site test for water infiltration to extenor door and glazed paneis only,
In the presence of the windows manufacturer's Representative and the Engineer.

Cleaming

Clean the completed system, inside and cut, promptly after instailation exercising
Care {0 avoid damage to coatings.

End of Part - 6
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5.7

919

8.1.2

PART - 7

(DIVISION 9)
FINISHES
(FLOORS, WALLS & CEILING COVERINGS)

G AHENY PLASTER WORK
Scope of work:

e work covered under these specificalion consists of supplying all matenal for
renaenng all types of plaster / pointing (inishes striclly in accordance with these
Thochcatons, applicable drawings and to the salisfaclion of the Engineer

Plastered ceilings and walls shall include partitions, piers, columns, pilasters
plastered jambs and other retums, reveals and backs of recesses. alcoves. and
[@mbs and heads of windows and doors, unless otherwise specified or shown on
Urawings Plaster on walls shall be carried down lo Dado. Skirting and projection
bases Plaster work shall also include all plaster work on and under all concrele
suraces o be left exposed and concrete not required Fair Faced, until and unless
speciied otherwise It would be the CCNTRACTOR's responsibility to ensure fhat
il slecincal conduds, hidden or items lo be embedded, ducts, pipes brackets.
dbors, windows, venlilalors and all other fixtures on walls, ceiling, columns or
required elsewhere have been fixed in piace before the plastening is started

Matenal

Plaster work shall be of portland cemen: and shall be mixed in mechanical mixers
unless otherwise approved by the Engineer in the following proportions by volume

Unz (1) part cement and Four (4) parts sand

Cement, and sand required for the work shall conform to specifications laid down
herein before under section cement conc-ete

Water shall be clean, free from harmful amounts of deleterious matter and from
any unusual proportion of dissolved sats. Sea water, tidal estuary or brackish
water shall nol be used.

Metal lathing used as back ground for plastering should not weigh less than three
(5) Ibs/sq. yard for sanded plaster and (3) Ibs/sq yard for ight weight gypsum
plasters and shall comply with B.S. 1369 tetal Lathing (stee!) for Plastenng

Ietal lathing minimum 8" wide to be fixed at the junction of RCC elements and
block brick work shall be fixed by galvarized nails or staples at 4" centres. End
laps shall not be less than 1" when laps oceur in the bearers and not less than 2"
when the laps occur bet ween bearers. Tney shall not occur at angles or grooves
and shall preferably occur only al supports The sheets shall bo lapped and
securely lied together with 18 SWG galvarized lie wire

Galvanized wire nelling where required 10 provide a mechanical key, 22 SWG
galvanized wire netting of mesh nol greator than 2° and gern g with BS 1485,
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Galvamsed Wine Nelting' shall be uscdd where necessary and as eguieed] by the
Eomneo

511 Workmanship

The surface 1o be piastered shall first boe tharougthly cleaned of all muck and
cleaned down Al joints shall be racked 1o in case of brck work | stene masanry
and closely hacked m case of concrete as the work procends The surface to be
plastered shall be well welted for a mmmum penad of 6 houes belore commencing
te work

Hefore commencement of plastering work, lop most junclions / joints | sides with
bigam / eolumn shall be thoroughly packed with cement maortar o pirevant cracks

Belore commencement of plastering op=ration, the contractor shall ensure that all
the service pipes, electrical conduils, boxes, swilch boxes etc have been installed
in position by other agendes and the plastering surface is duly approved by the
Engineer. in order 1o enable other service contractors to fix the elecincal conduit
boxes, EDB's, pipes, oullets elc. in proper level and line with reference 1o the
finishad surface of the plaster.

The finished plaster palches shall be given by the main civil contractor on walls,
celling at regular intervals well in advance of his plaster work at no extra cost to the

Employer

Just before actual plastering work is taken up in hand, all the ceillings and walis etc.
shall be marked with plaster buttons indi~ating the thickness of plaster

required and which shall be in true line, lavel and plumb. The contractor shall get
these marks approved by the Engineer before starting the plastering work The
contractor shall alsp be responsible to render final surface frue 1o line, level and
plumb

Two coals of plaster shall be used on masonry where thickness is more than
13mm. The second finish coat shall not te applied untill the first coat has seasoned
for two days. Plasler shall not be appled when the surrounding temperature s
below 40 8 F.

Plaster developing cracks, blisters, ckecks or discolouration shall not be accepted
and shall be removed and replaced by the Contractor with that approved by the
Engineer.

Damage if caused to any of the existing fittings, fixtures, including doors and
windows elc. during the plastenng operat:on shall be made good by the contractor
at his own cost.

If the surface which is to be plastered either intemally or extemally is out of plumb
and not in line and level and if the plastenng 1o be done is more than specified
thickness to bring the plastered surface to perfect lien and levels in such specific
cases, chicken wire mesh is {o be provided by the on contractor at his own cost
and the plaster should be done to required line and level with no axtra cost
whatsoever
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The minute gop between window / daot frames with cills and jambs should be liled
up / cadlked by plaster of Paris | epoxy putly | silicon sealants. Rubber hased
sealants by caulking guns or by approved melthods as msiructed / approved by the

The finished surface shall be true and even and present uniform texture throughout
and all jpiming marks shall be eliminated All comers. edges and angles shall be

made
9.2 FLOOR 8 WALL TILING WORKS
921 Scope

The work included in this section shall compnse of foang in position tiles on floors
and walls wherever shown on the drawings andfor mentioned in the Bl of
Quantities in pattemns and shades as nstrucied and approved by the Architect

Cement Concrete Tiles
Terrazzo Tiles.
Forcelain Tiles
Ceramic Tiles

Clay Tiles

922 Ti ateri
9.2.2a Cement Concrete Tiles

Cement Concrete tiles shall be Premium quality square adge, locally availabie tiles,
similar to the Terra Tiles product of Matrixx Company,Karachi, Pakistan

Cement concrete tiles shall be manufactured using wet casting mathodology

to produce high performance concrete in proportions of white cement, coarse
aggregates and fine aggregate, comprsing of silica sand, achieving unifarmity of
strength, consistency, and appearance

The manufacturer/supplier shall submit on demand, the tile's factory test results 1o
confirm the following values:

« Transverse Strength: 4. 46 N / mm?* (mimimum requirad 3 N / mm?)

« Absorption” +1 8% (maximum allowec B %)

Pre-cast concrete units shall be delivered on site free from any damage and shall
be stered in @ manner that will minimize potential damage

Upon delivery to the jobsite all pre-cast zoncrete units shall be inspected by the
Engineer for quality and final acceptancs.

95.2.2b Terrazzo Tiles

Terrazzo tiles shall be Premium quality square edge, locally available tites, similar
to the product of Matrixx Company, Karachi, Pakistan

The tiles shall be wet mix of white or white blended with colored cement or white
cement with a color pigment added and granular lerrazzo aggregates applied
through out the tile to provide a monalith ¢ finish




The tiles shall of 300 x 300 mm size uniess athemwise specilied with fymcal
thickness of 19 mm with size toleranc: of £ 05 mm bhaving strength of greater
than 3 N/ mm® and water absorphon of less than B%

9.2.2c Porcelain Tiles
Porcelan Tiles shall be Premium qua'ily, laser-cul. square edge, imported. locally
available Porcelain Enamel Tiles similar 1o the product of SHABBIR TILES
KARACHI, approved by the Architect and lawd in color, pattern and sizes as
indicated on drawings and approved by the Architect

9.2.2d Ceramic Tiles

Ceramic Tiles shall be best quality local made glazed/matt ceramic tiles similar to
the product of SHABBIR TILES. KARACHI, approved by the Archiect in
approved size and pattern wherever required or shown on the drawings or
mentioned in the Bill of Quantities and laid in color, pattern and sizes approved
by the Architect.

9.2.2e Clay Tiles
Shall be as specified under the Section of Roofing
9.2.3 Tile Samples and Tests

All Tiles shall be subject to approval of samples by the Architect. The lile samples
shall be fumished in sizes and colours, adequate in number for testing in the
laboratory as and when required by the Architect/Engineer.

9.2.4 Tile Laying, Jointing and Grouting

Notwithstanding anything written hereunder, the manufacturer's recommendations
and printed instructions if any, regarding laying of tiles shall be strictly followed.

The surface of the base shall be clean and free of dirt, dust, oil, grease or other
objectionable matter. The base surface shall be level and true in both directions
To form good key with the bedding mortar of liles the base shall be scoured or
scratched and cross hatched. The Tile-Work into recesses and under or behind
equipment and fixtures, to form a comp'ete covering without interruptions, except
as otherwise shown. Terminate work really at obstructions, edges and comers
without disrupting pattern or joint alignments

Tiles that are out of true plain or misplacad shall be removed and reset. Damaged
or defective tile shall also be replaced BY THE Contractor at his own cost

Tile Grout/ Mortar Bed

All Tiles shall be laid to the required lines, levels and grades over a setling bed of
cement sand morar compnsing of 1 part of cement and 4 parts of sand by volume
or with an approved Dry Bond Thin Set Martar suitable for the purpose as specified
in BOQ and as directed by the Architect

5 CamScanner



After a minimum pariod of 24 hours, polishing shall be carried out wet by means of
a No. 140 carborundum stone

Terrazzo skiting 100 mm or 200 mm Ligher with chamfered top edge shall be
produced in the same way as (or lles using the same mixes

Terrazzo tiles shall be laid and beddes with adhesive tile bond premix of approved
quality on concrete sub-floor (1.4 cement and sand screed, 25mm thick) All tites
shall be laid with square joints

All tiles shall be flouted up on completion. Care being taken to fill all joinls
completely.

The groiit shall cansist of neat cement of a color to match the tiling. Any surplus
graut shall be cleaned of the face of th= liling and surrounding surfaces
immediately and all tiling shall be carefully cleaned off

All terrazzo surfaces shall be polished on completion. Large area such as fioors
shall be wet polished by means of approved machines using No. 140 carborundum

wheel

Any surface too small for conventional machine polished may be polished by hand
using a No. 140 carborundum stone and water. Care must be taken durnng any
polishing operation not to damage any angles or anses.

Terrazzo covering to items such as sills, thread and risers to steps skirting, etc
shall generally be applied in accordanca with the foregoing specification.

9.2.5 Cleaning and Protecting the Tile work in Place

Upon completion of placement and grouting. clean all surfaces so that they are free
of foreign material Remove all Cemen! and grout residue as soon as possible. The
joints shall be thoroughly cleaned with wire brush and pointed with neat jont filler
of the same color as the tile

Protect the work at all times and aveid damage to adjacent finished surfaces bv
covering the finished surface adequate'y Completed installation shall be free of
any pitted, chipped, cracked or scratchad liles.

9.3 VINYL FLOOR COVERING

9.3.1 Material

Vinyl Floor Covering shall be homogeneous single layered vinyl floonng. slip
resistant suitable for Nursery & Kincergarten Class Rooms, minimum 3mm
thick in 2Zm wide rolls or tiles of sizes: 12" x 12" (30.5cm x 30.5 cm) as

shown on Drawings and specified ir the BOQ,

The product shall be similar to the product of Tarkett Optic Acoustic
Vinyl Flooring as marketed by Messrs. FIRST FOOR, Karachi and shall
be layed/installed sinctly in accordance with the manufacturer’s recommendations
and by their recommended specialist with the lcols and accessones as

required/recommended.
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8.3.2

9.4
9.41

9.4.2

Cleaning And Protection

A Comply with manufacturer's writen instructions for cleaning and profechon
of resilient producis
B8 Parform the following operations immediately after completing resiienl

product installation;

i) Remaove adhesive and other nlemishes from exposed surfaces
i) Sweep and vacuum surfaces thoroughly.

i) Damp-mop surfaces to remove marks and soil

C Protect resilient products from marks, indentations, and other damage from
construction operations and placement of equipment and fixtures dunng
remainder of construction period.

ELASTIC PLAY FLOOR COVERING

Material

Elastic floor covering matenal shall be suitable for indoor and outdoor children’s
play-court activities. The matenal shall be seamless, non-parous and smooth
surface, resistant to typical varations of outdoor influences such as moisture, uv
rays and temperatures and should have a lasting performance through outstanding
mechanical strength and wear resistance, suitable for easy maintenance, repair
and resurface procedures, It should be a non-glare surface for clear visibility of the
durable line available in a range of colors with outstanding colour fastness. The
color shall be as selected by the Architect.

The Product shall be similar to the product of PUlastic Comfort Court 50 as
manufactured by DESSO and marketed by T.S. Builders (PVT) Ltd. Karachi and
shall be layed/instalied with the tools and accessories as required and
recommended.

Cleaning And Protection

A Comply with manufacturer's written instructions for cleaning and protection
of resilient products.

B Perform the following operations immediately after completing resilient
product nstallation:

i) Remove adhesive and other blemishes from exposed surfaces.
i) Sweep and vacuum surfaces thoroughly.
i) Damp-mop surfaces to remove marks and soil.

5 Protect resilient products from rmarks, indentations, and other damage from
construction operations and placement of equipment and fixtures during
remainder of construction pencd.
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95  GRANITEISTONE WORKS
951 Scope

Work includes supplying and laying granite/stonework in types, sizes and shades
as mentoned n BOQ and as shown on drawings.

)] Gramte/Stone  work include:  bul is nol limited to any of the followng as
applicable -

Granite.on RCC Benches
Planters
Counter-Tops

i) Chakwal Stone work includes but is not limited to nosing on stircase steps

Obtain all granite/stone from quarry/supplier acceplable 1o ArchitecVEnginear with
consistant colour range and lexture, veining sizes and finishes throughout the work
o match Architect’s Sample. All supplies will be subject to random check by the
Engineer

For stone/granite precision accuracy of size and squareness must be within a
maximum tolerance of +/-0.5 mm. All edges must be evenly and uniformly leveled
and glossy.

For all work pre-polished surfaces must have “mirrar-like” finish through, 1&
perfectly fiat reflective surface such that images are in clear and sharp focus

9.5.2 Supplier and Installer:

Arrange for supplying and installation of granite/stone by a firm which has
demonstrated successful experience in supplying andlor installing granite
Istonework similar in type, quality and quantity to that required in the project No
other firms will be considered unless the Contractor satisfies the Engineer that the
proposed firm is capable to execute the work,

9.5.3 Job Mock-Up:

Prior lo installation of granite/stonework, provide sample panels of granite
Istonework indicated with proposed range of colour, texture and workmanship to be
expected in completed work, Build mock-up at site, as direcled, using
granite/stone jointing, as shown and specified in accordance with final drawings.

Obtain Engineer's acceptance of visual qualities of sample panels before start of
granite /stonework. Replace unsatisfaclory mock-up work, as directed, untl
acceptable to Engineer.  Retain sample panels during construction as a standard
for judging completed granite /stonework. Do not alter, move or destroy mock-up
until work is completed

If sealant primers, sealants, resin-adhesives, water repellents and other
compounds are required in the finished granite/stonework, buld mock-up and

[ . v i|
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apply compounds in sulficent bme o allow for Minal test lor staimng of Gife
deletenous effects from such applicaticns

954 Submittals

Sampies Submit 3 sels of samples rot less than 127 x 127 x 38" in see ol eac
ditferent colour. grade and finish of gronite/stonework required  include in each s<!
a full range of exposed colour and texiure 1o be expecied in complated work

9.55 Product Delivery, Storage and Handling

Frotect grante/stone during storage and construclion agains! moisture soiling
staining and physical damage

Handle granite/stone to prevent chippng, breakage, soiling or other damage Do
not use pinch or wrecking bars withou! protecting edges of granite!stone with wood
or other ngid matenals

Slere aranite/stong an wood skids or pallets, covered with non-staining, waterproo'
membrans. Place and stack skids and granite/stone to distnbute weight evenly ana

1o prevent breakage or cracking of granite/stone  Protect stored granite/stane from
weather with waterproof, non-stainingy covers or enclosures, but allow v

circulate around granile/stone

9.5.6 Job Conditions

Instalier must review installation procedures and co-ordination with other works
contractors and sub-contractors whose work will be effected by granite/stone wark

9.5.7 Mortar and Grout
Cement Provide grey/white cement a5 follows: -
Ordinary Portland Cement which shazll comply with the requirements qualified

under ‘Concrete." except complying with the staining requirement of ASTM C21 tar
not more than 0.03% water soluble alkzli.

Hydrated Lime: ASTM C 207, Type S

Sand shall be according to the specification for "Aggregates’ as mentioned in the
section of 'Concrete.

Adaitive for Moisture Resistance: Ammonium stearate, aluminum tristearate or
calcium stearate.

Waler shall be clean and shall be according to the specification for "Water ac
mentioned in section of ‘Cancrete.*

Morar

For Fioor Instaliation (Granite 3/4" and Granite/Stone 3/4" thickness)

Martar Bed shall be non-staining 1:1:6 cement ime-sand
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Modar  ahall biv non -starimg neal wh s ssment
Pointiesg Maodtine shall be similar 1o Mot ar

9,58 Granite/Stone Laying:

Clean surface 1o remave dift. dusl, debns and loose partcles Saturale oo

underbed with clean water several hours belore placing 1 16 cament e Sand
setting mortar bed About 1 hour prior 1o placing morae bed rommeie sorfie sater
Wet gramite/stone bonding surlace tharaughly, apply o thin Beger ol ooat Hotd

paste 0 8mm o 1 5mm thick by biushing or trawelling aver the sottaeg Lod or
apply 0 8mm thick o bottom of grardelstone Tamp and beal grapatel oo e
complele contact belween granie/sione and setting bed Set and lowal oo 0ot
immediately. Limit area of mortar bed to avoid drying out of stush coot pore 1o
placement of granite/sione. Do not set gramle/stone on dry bied Do not et e

areas and later level. But set granite/stone in pattern shown with urufore Lats of
the width shown or, if nol with joints nal more than 0 8mm wide Prioe 1o sofhe g ot
granite/stone the edges of the granite/stone shall be dressed true and oo by
approved means.

Wall Installation” Al granite/stone finishes imespective of matenial or fimst snall
have an overall minimum thickness o 1.25" inclusive of the granite/stone  mestar
and leveling base coat. The Conlraclor shall strictly follow and adhere 1o wnlten
instructions and modus operandi furnished by the manufacturer of the addue All
wall finishes shall be laid true fo ine and level and in @ manner satisfaciory o tha
Engineer.

Remove and replace granite/stone units which are broken, chipped. staned or
otherwise damaged. Where directed ramove and replace units which do not match
adjoining granite/sionework. Provide new matching units, install as specfied and
point-ug joints to ehiminate evidence of replacement. Repoint defectve and
unsatisfactory joints as required to provide a neat, uniform appearance

9.5.9 Cleaning & Protection

Clean granite/stonewark not less than 6 days after campletion of work, using clean
water and manufacturer recommended tools. Do not use wire brushes, acid type
cleaning agents or other cleaning compounds with caustic or harsh fillers

Provide final protection and maintain conditions, in @ manner acceptable 1o
fabricator and installer, which ensures granile/stonewark being without damage

discalorations, or delerioration duning subsequent construction and until ime of
substantial completion.

9.6 PRECAST CONCRETE PAVERS (SAND SET INSTALLATION

96.1 General

Precast concrete paversshall be instalied per the drawings as specified herein,
including custom precast concrete amanities.

9.6.2 Material / Product

Concete Pavers & Curbs: Shall be OPC, 1000 + 5% strength as manufactured by
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ENVICRETE LIMITED, C! 6/5. Abdullah Haroon Road, Karach Friakenlary o
approved equivalent in required shader ol pigment as required

9.6.3 Installation

The entire area under extemal paving:- shall be prepared byt earth. 10 @
hard or graded surface. Where necessary, the prepared surface <10 Lo made up
o puth (e

1o the required levels by filling and consoldating earth in accaniy
specificabons for eanh filing under floors.

Concrete pavers and curbs shall be installed over Roads and Fuoipains/Valkeays
as indicated on the drawings. The are: under the paves shall Lo prapared 1o the
required levels by compacting the earth to at least 95% moditied A4 500 max dry
density, the compacted earth shall be tested and approved befare 1 ayer of sand
is placed. The prepared sub-grade shall then be covered over Ly & of sand
cushion compacted, over which, the specified pavers shall be Ima ciossly packed
tamped in place and filled with sand 1 required sizes and pattem as shown 0

drawings/directed by the ArchileclVEngireer.
9.6.4 Quality Assurance

All products including (but nat limited to) the requires Concrete Favers and curbs
shall be the product of specialist manufzcturers and installed by the Manufacturer's
specialized skill workers acceptable to the Engineer The manufaciurer's
specialized team shall be responsible to take all required extra precautions where
project conditions require and make provisions to ensure guaraniesd safe and

satisfactory performance of work.

The Contractor shall be responsible for the methods of achieving the requied levels
and load strength of the Roads/Parking Areas and walkways fo mest performance

critena.

964  Measurement

Measurernent for all the items covered under this Section shall be made n

Sq Ft/m. of the actual surfaces completed and approved. The rale quoted for the
work items covered in this Section shall constitute full compensation for all

materials, labour, equipment, plant anc all incidentals to complete the works,

9.7 FALSE CEILING WORKS

9.7.1 Scope

The work under this section consists of supply and installation of all suspended
eeilings as shown on the Drawings and coordination of all work and the installing in
compliance with the Architect’'s Working Drawings and in accordance with the

supplier/manulacturer's printed recommendations.
The Contractor's False Ceiling installer shall be a successful specialist with

experience in the installation of ceiling suspension systems on projects with
requirements similar to requirements specified and the Contractor will assume
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9.7.2

responsibihity for coordinating the installalion with assooiated races and make
provisions tor installation of Ligh! Fixtures, AC Diffusers Soso Leleclons
Speakers, etc in the ceding syslem sinct'y in accordance vl o réquirements of
thie Architectural layouls and directions

Expanded Metal Lath Plaster Ceiling

a) Materials

Plaster: All plasier work, both intemal and external, shiall be cement plaster as
specified above in relevant section

The plaster matenals will be uniform in cuality and free of al* =5 and salt
Metal Lath: conforming to the following.

1. Diamond mesh expanded lath, fabncated from cold rolle stee!

2 Mimmum weight 4.7 Ibs. per sq yd.

3. Galvanized for interior and externor work

Lath Anchors. Ferrous fasteners or anchors used to attach Iath to walls shall be
galvanized or shall otherwise be rustproof as approved by Archutect

Strip lath reinforcement: conforming to the following.

1. Diamond mesh expanded lath, fabricated from cold rolied stee!, min 8" wide by
86" long.

2. Mimimum weight 2.5 Ibs. per sq. yd.
3. Galvanized for inferior and exterior wark

Corner Beads: 22 guage galvanized stee! with 2-3/4" expanded flanges and 1/8"
radius nose, galvanized.

Expansion Jaints: 227 guage galvanized steel with 5-3/8" wide x ground height as
required.

Casing beads: 22 guage galvanized s:eel with 3-1/8" expanded flange, 3/4° size.
Galvanized to BS 729. 1971 or ASTM 4 525.

Running and furring channels:

16 _ga. cold rolled steel galvanized to BS 729 1971 or ASTM A325 for
intenor and extenor work.

2 Minimum weight per 1000 linea feet Furnng channels 3/4° depth 300 lbs,
Runner channeis: 1-1/2" depth - 475 Ibs.

3 Minumum wadth of flanges: 7/16°




Tie Wire: 18 ga annealed steel vare, galvanzed 1o i 443 1958 nr canfarming 1o

ABTM AT12
Accessories: all fastenings such as cxpansion hoitn metal tnmoant oIner
acctessories as shown on drawings and as recommeadand by the manulacturer

b) Access Panel

Provide in EML Ceiling on locations as shown on tawings Also provide powder
coated access panels wherever necessary as por daialed on ste coordination/
infarmation provided by Electrical and Mechanical works Sub-Contractors

¢) Execution

Before beginning plaster work, the Con‘ractor shall ascenan that all electrical,
plumbing and mechanical equipment, bu it-in lems door and window frames and
all other apparatus and appurtenances are fixed i1 final position. The Contractor
shall notify the Architect of any deficiencies and they shall be comrected before
plaster work begins,

d) Submittals

Submit samples of all metal componen's, parts. accessones and fastenings 1o
show material, gauge, size and finish for Architect's approval Weeping and
Smooth Plaster matenals and installaticn must conform to previously accepted
samples existing in and around the Privata Wing at AK(

e) Quality Assurance

Allowance & tolerances of completed plaster work maxmum deviation from a true
plane shall be 1/8", as measured from thz line of a 10 foot straight edge placed at
any location on the surface.

) Installation of Lathing Accessories

Corner Beads: Provide on all extemal comers no need to provided at rain
effected areas. Corner beads shall be attached securely in such a manner to
ensure proper alignment during plastic application, and for proper plaster
thickness.

Casing Beads: provide where shown on drawings, and where plaster abuts
dissimilar materials.

Ceiling Caontrol Joints: shall be installed so as 1o imit any span of plaster ceiling
{1.e. without a joint) to be 200 to 250 sq.ft and generally as shown on drawings.

Ceiling Expansion Joints: shall be installed at all building expansion joints

Templates: all cased openings will be supported and braced in their true position
by wooden lemplales so as lo assure no deformation of the desired final location
and quality of the cased opening The lemplates will be nstalled in the openings

prior to plastering and removed after cunng.
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a) Job Protection

Protect limshed surfaces installed pror o plisternng by covenng wilfi nonsiaimng
kraft paper or plastic sheets, secured w: h mashng tape and mamnian prolechon
untit completion of plastering work

h) Application and Curing of Plasters

General: surfaces shall be washed with ciean water and kept damp for 2 hours
before plasier is applied. Smoath surfaces of concrete cast in-silu shall be made
rough by chiselling gently

Variation of color and/or texture across the area of a wall may be the sole cause for
rejection of the entire wall by the Architect

Interior plaster on concrete, concrete block or metal lath:

First {Scratch) Coat: plaster shall be apilied with sufficient material and pressure
to form a good bond or key.

When the scratch coat is applied to meatal reinforcement, it shall be apphed with
sufficient material and pressure so ‘hat it s shoved Ihrough the mestal
reinforcement to embed the reinforcemen' complately

On all cast-in-place concrete ceilings wh re metal lath reinforcement is not calied
for, the scratch coat shall be dashed on Atter dashing, the morar shall not be
trowelled or otherwise disturbed until after it has hardened.

The thickness of the scratch coat shall be approximately J/8"

Before the scratch coat hardens, it shill be evenly scratched 1o provide good
mechanical key for the finish. Plaster app ed by dashing should not be scratched.

Scratch coal shall be moist cured for sevin days

Finish_Coat: Finish coal shall be aprled not soener than seven days after
application of the scratch coat

Plastering work shall be laid out to permt the completion of an entire wall surface
in one operation, If this is impracticable. the work shall be cared oul o some
breaking point established by the Architect pnior to the commencement of work.

Before applying the finish coat, the surface of the scralch coat shall be dampened
evenly to oblain uniform suction.

The thickness of the finish coat shall be asproximately 3/8°
The finish coal shall be moist cured for seven days

Exterior rendering weeping plaster (dop dry plaster is and where shown)

Scratch Coat. same as specified in paragraph above Coat shall be 38" thick and
surface shall be left raked.




Brown Coal: Betore applying hioe oo the surface of stratch coat shiall be

dompened evenly 1o abtan andpos e em The thickness of brown coat shall be
MHET Hrown coot shall Be marst carod Do o6 bours and then allowed o dry
Finish Coal apply mixture o! Portyel Tement, sand and inteqral eolar vath a

brush to o thickness of WIG7 10 140 While shill wel, the mirlure of same
proportions shall be powed down the Saatace lorming ndges approzimately 3/8° on
center Funsh cnal shall conform o ap pearance o samples approved by the
Architec!

i) Curing

Curing of base coats and finish coats of valls shall be by covering with burlap, kept
wel at all times, shall commience a< scor as plaster has set and shall continue for
B days or as noled otherwise

Curing of ceilings: Shall be by dwact application of water so as lo keep plaster
damp at all times lor 8 days

i) Cleaning-Up

Remove protective malenials and any platter matenals from adjacent surfaces.

98  PAINTING WORKS
98.1 General

Paint work shall be complete including all coating systems matenials, including
primers, emulsions, enamels, stans sealers and fillers, and other applied
materials whether used as prime, interme fiate or finish coats.

Excepl where natural finish of matenial is specifically noted as a surface not o be
painted, paint exposed surfaces whetier or not colours are designated in
“schedules”. Where lems or surfaces are not specifically mentioned, paint the
same as similar adjacent matenals or araas. If colour or finish 1s not designated,
Engineer will select these from standard colours or finishes available.

All interior surfaces shall be painted wih Plastic Enamel paint and all exterior
surfaces shall be painted with Weather Shield Type cementicious paint

9.8.2 Product

Subject to compliance with the requirements, provide product of

BERGER
ICI PAINTS

Provide primers and other undercoal paint produced by same manufacturer as
finish coats Use only thinners approved by paint manufaclurer, and use only
within recommended limils
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9.8.3

9.8.4

9.8.5

Surface Preparation

General Pedom prisparataon and cleanng procedures in accordance wath paint
manufaclurer’s nstructions and as herein specified, for each parhicular substrate
condition

Cemantitious Maternials Fropare cemontitous surfaces of concrele, concrete

block and cement plaster and 1o be piinted by removing efflorescence. chalk,
dust, dinl, grease. oils. a0 by rougheming as required fo remove glaze

Wood Ciean wood surfaces 1o be painted of dirt, oil, or other foreign substances
with scrapers, muneral spirts and sandpaper, as required Sandpaper smooth
those finished surfaces pxposed 1o view, and dust ofl. Scrape and clean small
dry. seasoned knots any apply a thin cos of while shellac or other recommended
knot sealer, before applcaton of pnming coat.  After pnming, fill holes and
imperfections in fimsh surfaces with putty or plastic wood-filler. Sandpaper smooth
when dried.

Ferraus Metals Clean lerrous surfaces, which are not galvamized or shop-coated.
of oil, grease, dirt. loose mull scale and other foreign substances by solvent or
mechanical cleaning

Galvanized Surfaces Ciean free of oll and surface contaminales with non-
petroleum based solvent

Material Preparation
Mix and prepare painting materals in accordance with manufacturer's directions

Application

Generall Apply paint in accordance with manufacturers directions. Use
applicators and techniques best suited for subsirate and type of matenal being
applied. Do not paint when relative humidity exceeds 85%, or to damp or wet
surfaces.

Prime Coals Apply prime coat on material which is required to be painted or
finished, and which has nat been pnme coated by others.

Stipple Enamel Finish: Brush and redistribute paint to an even and fine lexture
Leave no evidence of laps, wregularity in lexture, skid marks, or other surface
imperfections.

Pigmented {Opaque) Finishes Complalely cover to provide an opaque, smooth
surface of uniform finish, colour, appearance and coverage. Cloudiness, spotting,
brush marks, runs, sags. ropiness or other surface imperfections will not be
acceplable

Transparent (Clear) Finish  Use multple coats 1o produce glass-smooth surface
film of even luster. Provide a finish free of laps, cloudiness, colour wregulanty
runs, brush marks, orange peel, nail ho'es, or other surface imperfections

Provide gloss finish for final coats, unless otherwise indicated
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9.8.6

Complefed Work Match approved samples for colaur, texture and coverage
Remove, reflinish or repamt wark not in complhiance with specihied raguiremants

Clean-up and Protection

Clean-Up Upon completion ol painting work, elean window glass and other paint
spattered surfaces. Remove spaltered paint by praper methods of washing antd
scraping, using care not to scratch ar plherwise damage finished surfaces

Protection:  Protect work of alher lrades whelber to be pamted or not aganst
damage by painting and finishing work Correct any damage by Claaning Heparndg

of replacing, and re-painting, as acceplable to Engineer

End of Part 7
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PART - 8

(DIVISION-31)
EARTH WORK
311 Excavation
Excavation o Linclassihed, and inchudes excavahon o sub.grade slevatons

indicated Toaardiess of character of matenals and obstruchons encolnteroed

u:'l_ﬂ_u”'{ 18 g mll i-h\':luﬂntlm mns!su d Iﬂmm‘ nf malmls m?ﬂr‘u 1?"3[!‘;1!‘“" ﬂlh—
grade eevatons or dimensions withoul specific direction of Engineer
Unauthorizes cxcavation, as well as remedial work direcled by Engineer. shall be
al Contrac o s expensd,

Under tantnas foundaton bases, or relaining walls, fill unauthorized excavatian by
extendng (ndcaed bottom elevation of fooling or base 1o excavation bottom,
withoul aitering required top elevation. Lean concrete fill may be used to bang
elavations to proper position, when acceptable to Engineer.

Elsewhere  backfill and compac! unputhonzed excavations as specified for
authonzed excavatons of same classification, unless otherwise directed by
Engineer

Additonal  Excavations When excavation has reached required subgrade
elevations notify testing laboratlory and  Engineer who will make an inspection of
conditions

if unsuitabis beanng matenals are encountered at required subgrade elevations,
carry excavalions deeper and replace excavated matenal as directed by Engineer

Removal of unswitable material and its replacement as directed will be pad on
basis of contract conditions rélative to changes in work,

Stabulty of Txcavations Slope sides of excavations to comply with local codes and
ordinances having junsdiction.  Shore and brace where sloping is not possible
because of space restrictions or stability of matenal excavated.

Maintain sides and slopes of excavations in safe condition until completion of
backlilling

Excavation lor Stuclures Conform o elevations and dimensions shown withun a
tolerance of plus or minus 1-1/4" and exianding a sulficiant distance from footings
and foundations to permit placing and rermoval of concrele formwork, installation of
services, olher construction, and for inspection.

In excavating for footings and foundations, lake care not lo disturb boltom of
excavation Excavate by hand to final grade just before concrete reinforcement is
placed  Trim bottams o réquired lines and grades 1o leave solid base 10 receive
ather work
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Eac s o be Pavements Cul surlace under pavements o comply with gross-

SeU e Clewabions and grades as shown

Escsanontor Trenches Dig trenches 1o the uniform wadth requited for particular
e 1o benstalled. sutficiently wide fo peovide ample working room  Prowts 67 te
ST tearance on both sides of pipe or conduit  Comply with Engineer’s instruchons
i lranot wdth exceeds spectliad maximurn

Excavate Irenches o depth indicated or required Carry depth of trenches for
g 10 establish ndicated flow lines and inverl elevations Beyond building

pefitieter keep bottoms of trenches sufficiently below finish grade to avoid freeze-
ups

For mipes or conduit 5* or less in nominzl size and for flat-boltomed multiplie-duct
condut units do nat excavate beyond indicated depths, Hand excavale bottem cut
1o accurate eievations and support pipe or conduit on undisturbed soil.

For pioes or conduit 6 or larger in nominal size, lanks and other
fnechan callelecincal work excavale lo depths indicated, or, if nol otherwise
indiczted 1o 67 below bottom of work to be supporied.

Except 3= otherwise indicated, excavate for exterior water-beanng piping (water,
steam condensate, Subbase) so top of piping is not less than 3'-8" below finished
grade

(Grade bottoms of trenches as indicated, notching under pipe bells to prowide solid
bearing for entire body of pipe.

Backtill trenches with concrete where trench excavalions pass within 18" of
column or wall footings and which are camied below bottom of such foolings, or
which pass under wall footings. Place concrete to level of bottom of adjacent
footing

Do riot backiill trenches until tests and inspections have been made and backfilling
authonzed by Engineer. Use care in backfilling to avoid damage or displacement
of pipe systems

For piping or conduit less than 2-6" below surface of roadways, provide 4" thick
cancrete base slab support  Affer instaliation and testing of piping or conduit,
provide minimum 4° thick encasement (sides and top) of concrete prior 1o
backfilling or placement of roadway subbase.

31.2 Shering and Bracing:
Extent of shoring and bracing work includes, but is not limited to, the following.

Shoring and bracing necessary to protect existing buildings, streets. walkways,
utiities, and other improvements and excavation against loss of ground or caving
embankments

Maintenance of shonng and bracing

Removal of bracing, as required.
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e 0 shioning and systerm includes. tulis not mided o the: tollgwnntg -

e P"II"fl

(RIS IHI Y

LU EION Enpage and assign supervision of shonng and bracng work 1%
nalitied personnel

oyt Drawangs When requested prowde layoul drawings for shoning and
peacing system System design and calculations must be acceptable 1o losal
withonbes having junsdiction

Sefore starting work check and verily governing dimensions and elevalions Survey
condition af adjoining properties. Take photographs. to record any pnor settlernent
or eracking of structures, pavements and other improvements Frepare a st of
such damages, venfied by dated pho'ographs, and signed by those conducting the
investigation

Survey adjacent structures and improvements, establishing exact elevations at
xed points 1o act as benchmark. Clearly identify benchmarks and fecord existing
slevations  Locate datum level used to establish benchmark elevations sufficiently
distant so as not 1o be affected by movement resuiting from excavation operalions

During excavation, resurvey benchmark weekly, mantain accurate log of
survaeyed elevations for compariscn with original elevatons. Promplly notify
Engmeer if changes in elevations occur or if cracks, sags or other damage Is
avigem

Matenals: Provide suitable shoring and bracing materials which will suppon lead
imposed Materals need not be new, but should be in serviceable condition

Shering Work Execution: Whenever shoring is required, locate the systems 1o clear
permanent construction and to permil forming and finishing to concrete surfaces
Provide shonng system adequately anchored and braced o resist earh and
hydrostatic pressures.

Shoring system retaining on which the support or stability of existing structures is
dependent must be left in place at completion of work.

Bracing Locate bracing lo clear columns, floor framing construction, and other
permanent work. |f necessary o move a brace, install new bracing prior to removal
of original brace

Do not place bracing where it will be cast into or included in parmanent cancrete
work, except as otherwise acceptabla to Engineer.

Install internal bracing, i required, 1o prevent spreading or distortion to braced
frames.

Maintain bracing until structural elements are rebraced by other bracing or until
permanent floor construction is able to withstand lateral earth an drostatic
pressures C -
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J1.3

Hemave sheeting, shoting and bracing in stages 1o avoid distigbance 1o e iying
soils and damage to structures, pavements, faciibes, and uliiies

Repair and replace, as directed by Engineer, adjacent work damanad or displiced
through the installation or removal of shoring and bracing work

Dewatering:

General Descriplion ‘The work to be performed under this ilem shall consist of
supplying-all labeur, matenials and plant and the performance ol all work necessary
for lowenng and continuously controlling the piezometnc levels of the aroundwiter
in the subsurface material as well as the contral and handiing of surface walter,
such a manner as to maintain the bottom and slopes of the excavations lor the
structures in a stable condition, as and when required for pedorming concrete
works in dry conditions.

Quality Assurance: The Contractor shall build, maintain and operale all dams,
channels, flumes, sumps and other temporary diversion and prolective works
needed to divert the surface water through or around the required excavations

All excavations shall be dewatered and kept free of standing water Waler seeping
from the sides and hottom of the excavations above the free level or excessively
muddy conditions as needed for proper execution of the excavation operatons
The Contractor shall fumish, install, operate and maintain all drains, sumps, pumps
and other equipment needed to dewater the excavation areas. Dewatenng
methods that cause a loss of fines from the bottom and slopes of the excavalions
will not be permitted.

Should the Contractor wish consideration to be given to some properly quahfied
dewatering sub-contractor his name, qualifications, record of previous jobs of a
similar nature, personnel to be emgployed on the work, and other pertinent
information shall be submitted o the Engineer for approval wilh the lender.

Two weeks prior to commencement of installation of the Dewatenng System,
Contractor shall submit to the Engineer for his technical approval, complete final
plans, details and descriptions of the Dewatenng System.

The Contractor shall be responsible for the arrangements and locations of the
various Dewatering System componenis necessary to accomplish the specified

work.

Dewalering the Excavation : The Contractor shall mstall mantain and operate a
system wells, trenches and pumps as required to perform the excavations for the
areas and subsequent construction of the structures and placement of backhili n

the dry.

The dewatering of the excavations shall be accomplished m a manner that will
prevent seepage, boils, loss of fines, ccrrosion, softening of the strata, and that will
maintain the stability of the bottom and slopes of excavation Should any damage
to work, in the opinion of the Engineer be due to the madequacy or lallure of the
Dewalering System, in part of in whole then the supply of all labour. matenals and
plant & the performance of ail work necessary 1o carry out additional or remedil
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work resulling from such damage shall be undenaken by the Contracior at no
aadional compensation The cost of siny damage causad 1o the struchires or the
permanent works ke struclures and machinery and other equipmen? due 19 the
failure of the dewalenng system shall be bome by the Contractor and shall he
covered by proper insurance fo be prowided by the Contractor and in accardance
with msurance clauses of the - General Conditions of Contract

The Contractor shall not permil the accumulation of surface water within the

confings of the excavation areas. The Contractor shall conirol remove and dwen

surface water runoll, and water discharging from the Dewatenng System away

fEmm the excavalions, lo a point oulside the working area as required by the
ngneer

The Contractor shall perform all work including, but not limited to, the constructon
and maintenance of ditches and sumps and prowde, install mantain and operate
pumps and pipelines of adequate capacity as are necessary for the effective
control of surface runoff and groundwater not required to be intercepted by the
Dewatering Syslems.

The Contracior shall supply. install, maintain and operate as required, the
generators for power supply which shall be of sufficient capacity to maintain all
pumps and equipment for both the Bzasic and Standby Syslems, operaling on a
conmtinuous basis.

No payment shall be made for the works involved within the scope of this section of
specifications unless otherwise specifically stated in the Bill of Quantities.

The cost thereof shall be deemed to hive been included in the other items of the
Bill of Quantities

Material Storage:

Stockpile satisfactory excavated materizls where directed, until required for backfill
or fill. Place, grade and shape stockpiles for proper subbase

Locate and retain soil materials away from edge of excavations. Do not store
within drip line of trees indicated,

Dispose of excess soil material and waste matenals as herein specified.

Compaction

General  Control soil compaction dunng construction providing minimum
percentage of density specified for each area classification indicated below

Perceniage of Maximum Density Requiraments Compact soil to not less than the
foliowing percentages of maximum dersity for soils which exhibit a well-defined
moisture densily relationship (cohesive sails) determined in accordance with ASTM
D 1557, and not less than the following percentages of relatve density
determined in accordance with ASTM D 2049, for soils which will not exhibit a well-

defined moisture-density relatonship (cohesionless soils)




3.6

Structares, Dinlding Sinbs and Steps, Povements  Compact top 127 of subgrade
and oach layor ol bBacklll or Tl matenial at 90% maximum density for cohesive
miaterial or D5 relative densily lor cahes anliess matenal

Walkways Compacd top 6° of subgrade i each layer ol backhill or fill matenal at
90% maximum densty for cohesve material or 95% relalive density for

rohesionless matenal
Maisture Control  Where subgrade or layer of sol matenal musl be moisture
condioned before compaction, uniformly apply water to surface of subgrade, or

layer of soil material, to prevenl free waler appeanng on surface dunng of
subsequent lo compaction operations

Remove and replace. or scarily and air d-y. soil matenal that is too wet o permit
compaction 1o specified density.

Soil matenal thal has been removed because it is 100 wet to permit cnmpactrm
may be stock piled or spread and allowed to dry  Assist drying by discing,
harrowing or pulvenzing until moisture content is reduced to a satisfactory value.
Backfill and Fill

General Place acceptable soil material in layers 1o required subgrade elevations,
for each area classification listed below,

In excavations, use satisfactory excavated or borrow matenal.
Under grassed areas, use satisfactory excavated or borrow malerial.
Under walks and pavements, use subbase material

Under steps, use subbase material

Under building slabs, use subbase niaterial

Under piping and conduit, use subbase material where subbase is indicated
under pipingor canduit; shape to fit bottom 90° of cylinder

Backfill excavations as promptly as work permits, but ot until completion of the
following:

Acceptance of construction below finish grade including, where applicable, damp-
procfing, waterproafing, and penmeter insulztion

Inspection, tesling, approval, and recording |acations of underground utilities

Removal of concrete farmwork

Removal of shonng and bracing, and backfill ng of voids with satisfactory matenals
Cut off temporary sheet piling driven below boltom of structures and remove in
manner 1o prevent settiement of the structure or uliibes, or leave in place if
reauired TV




Removal of trash and debns

Harmanent or temporary honzontal bracing is in place on horizantally supported
walls

Ground Surface Preparaion Remove vegelation, debris, unsatsfaclory soil
matenals., obstruclions, and deietenous malenals from ground surface prior to
placement of hils. Piow, stnp, or break-up sloped surfaces steeper than 1 vertical to
4 honzontal so thal fill matenal will bond with existing surface

When existing ground surface has a density less than that specified under
“Compaction” for particular area classification, break up ground surface, pulvenze,
moisture-condition to oplimum moisture conterd, and compact lo reguired depth
and percentage of maximum density

Placement and Compacton: Place backfill and fill matenals in layers not more
than 127 in loose depth for material compacted by heavy compaction equipment,
and not more than 4" in loose depth for matenal compacted by hand-operated

tampers.

Before compaction, moisten or aerate each layer as necessary to provide optimum
moisture content. Compact each layer 'o required percenlage of maximum dry
density or relative dry density for each ar=a classification. Do not place backfill or
fill material on surfaces that are muddy, frozen, or contain frost or ice.

Place backfill and fill materials evenly adjacent to structures, piping of conduit to
required elevations. Take care to prevant wedging action of backfill against
structures or displacement of piping or conduit by carmying matenal uniformly
around structure, piping or conduit 1o approximately same elevation in each lift

31.7 Grading

neral: If and as required, uniformly grade areas within imits of grading under
this section, including adjacent transition areas. Smooth finished surface within
specified tolerances, compact with uniform levels or slopes between paints where
elevations are indicated, or between such points and existing grades.

Grading Outside Building Lines: Grade areas adjacent to building lines to drain
away from structures and to prevent pondirig.

Finish surfaces free from irregular surface changes, and as follows:

Walks: Shape surface of areas under wal«s to line, grade and cross-section, with
finish surface not more than 1-1/4" above or below required subgrade elevation.

Pavemenis: Shape surface of areas under pavement 1o ine, grade and Cross-
section, with finish surface not more than 1/2° above or below required subgrade
elevation

Grading Surface of Fill Under Bullding Slabs: Grade smooth and even, free of
voids, compacted as specified, and 10 required elevaton. Prowide final grades
within a tolerance of 122° when tested wath & 10 straightedge
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Compaction After grading, compact sungrade surfaces fo the depth and indicated
percentage of maxmum of relalive density for each area classdication

318 Building Slab Subbase Course

General: Subbase course consists of placement of subbase fill material, in layers
of indicated thickness, aver subgrade surface to support concrete building siabs

Placing  Place subbase fill matenial on prepared subgrade in layers of uniform
thickness, conforming to indicated cross section and thickness Maintain optimum
maisture content for compacting material during placement operations

When a compacted subbase course is shown to be 8" thick or less, place matenal
In a single layer When shown to be more than 6° thick, place matenal in equal
layers, except no single layer more than 6" or less than 3" in thickness when

compacted.
31.8  Disposal of Excess and Waste Materials

Removal from Employer's Property Remove excess excavated material, waste
matenals, including unacceptable exczvated material, trash and debris, and

dispose it off Employer's property in legal manner.

3110 Termite Control

31.10.1 The scope of work

Wark for anti termite treatment includes injection of insecticide in sides and
bottomof foundation trenches, spraying on stockpiled backfil matarial and
injections of the insecticide in floor sub-girade of the building. The scope alse
covers treatment of all wood works with insecticides before installation in
position,

Treatment to woodwork is specified under a separate section

In addition to requirements of these specifications, comply with manufacturer's
instructions and recommendations for work, including preparation of substrate
and application,

Engage a professional pest confrol operator, for application of soil treatment
solution unless specifically authorized by Engineer.

To insure penetration, do not apply soil treatment to excessively wet soils or
during inclement weather Comply with handling and application instructions of
the soil toxicant manufaciurer.

31.10.2 Products
Use an emulsible concentrate lermiticide for dilution with water. specially

formulated to prevent infestation by termtes Fuel oil will not be permitted as a
diluent Provide a solution consisting of the following products: ===
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"BIFLEX" as marketed by FMC United (Pvt) Ltd, Karachi.

"AGENDA 25EC™ as marketed by Jaffer Brothers (Pvt) Ltd, Karachi.
"DURSBAN TC" as marketed by Urban Solutions (Pvt) Ltd, Karachi,

The soluton be applied/sprayed by the specialist hands stiriclly per

manufaclurer's recommendalions

End of Part 8
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SPECIFICATIONS
ELECTRICAL & ALLIED WORKS

TES

Items not specified in the tender will be paid at actual cost of material, labor
and plus overheads and profits. The Contractor shall submit a break-up of cost
for the approval of the Principal / Consultant.

All the prices and unit rates in the contract are fixed and shall remain
unchanged for the entire duration of the contract. No escalation of whatsoever
kinds or nature shall be admissible due to any increase in rates, custom duties,
sales tax, local and federal taxes, surcharge, insurance, port and octroi charges,
royalties, or the cost of utilities, facilities, wages and salaries of workers etc,,
including all direct and indirect cost of any items related to or connected with
the completion of work.

All equipment supplied and installed by the Contractor shall be guaranteed
against all defects and deficiencies for a period of six months from the date of
issue of completion certificate. In the event of any defects developing within
that period the Contractor shall replace the equipment or the defective
components, as per the instruction of the Consultant.
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WIRING & WIRING AC CESSORIES
GENERAL

The Conkoct shall umish and install all winy ond coblos

M along et e acceantios ot
eactfied Motely, in Bl of Quonfiies ond Drawings Aparl Bom this et ipecied. e
Contactor shal provide. the necassary matesial for lerminalian o ey o0 oo anel cabies such
9 lugs solder. suppors, bushos, glonds for acomplole wising sy fncalinneous
Matenial. ke ling compoung, ienfificalion tags. markers and eaitirig s Dol b frnished for
complelian of wirks In accotdance with the best anginoenng standard 14 ool ics. The witing
stallation shall be comed oyl in stic) accordance with the scheme, cote « <

el e e laii
hown on the drowings or os speciied. The conhacior § fo produce puchee cettificnin fram
recommended manutaclurers ke Palisian Catle: of AGE Cabins for eags 2
@nd evary coil of wios

&oovatyial and soch
o be slamped by corsullonts befate i is being ser: -

3 e TOF e

insulaled, P\C sheathed with corees corviucion, single /
multr-ci:rq. Unemaored 450750 valls

grode lor gt and sockel circuil urdg L0/1000 grode for
molar powear circuils. to BS 6004 ond 8BS 6345

The neutral and phoswe conduclon sholl be colotes black ond redfyelion/clue iespecivaly. The
citcuit protechive. conducton shall be of green hovng wme crassecionst qies as fhat of phase
mdnwmlmhémmmqnm:nme:ﬁdir 800 and drawingt

Qo : Boords and ponels sockets ouliels, bght
fan mhtmm%bmuﬂnmmmum 2 - by
be allowed.

PVC/PVE 3come MMMbﬁmhm 1o Ihe kiminosies and fistutes from the
ceilng torefoullel box, through 3-teminal PVC oo

necion. Soldered o crmped lnnag
mmummmmmnmmbmmdmlmmmmm

e Al mullicore
cobées sholl be provided wilh Compremon glonds of he comec! p2e o b
posilions.

INSTALLATION

radus less than len limes
e, of gt aMenwise recommended by cabie
conbkechky shall fumish il nsloliction materal gng l2oer lor mainloticn,
ol cable wilem,

The wirng o power circuil and |15 ampere: u

nnge ocke! outiel sl be ns in comh
separale lrom Fight witng canduils Core shall be Yizken in

. aniise al ol phase condistlon ae
cannecled o the proper teminaly and Corect ptate sequence iy mainlaned. Whotever the
mnlcundd#hﬂrlm-dmwumunmdm:nm e Tabks bosed on iLE
Reguiahiom.
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The wites of cables shall be lerminaled ol ight pors, swilehibiost wich Thol the Iil'lil..ﬂflh'ﬂ"l "
aways led inle the equipment 1o which connection it marda Thi —atie onlly hole 0 equipment
shall be wch o nol lo domoge the cable. Intide v swilchibouns rittol bowids, he wies of
cabiet shall ba securoly lanned oul in @ neal orar gamon| and et wilh wos cord, The wites of
dilterent phates thall preferobly be bunched seproisly. [Zanifoat o fagt o larules shal be
provided al lerminolion of wires in swilchbaares with iapec! & connecled equipment fof

emse ol slalialion ond manienonoo

POWER, LIGHTING AND CONTROL CABLES
PVC Cable lof undergtaund inslalialion shall be PYC insulated and oL shaaihed.
141 Surace Cables

Cabies for dishibufion system on sufoce shall be einar (ngle<ore or muli-Core, as
required and PVC insuloted and PV sheall ac

142 Cablesin Condults

All caobilesiwires, in conduils shall be of copper, PV nedthed o PVC inwiloled o3
specified in detign drowings of BDG.

PHASE IDENTIFICATION

All cables shall have phase ideniificalion colors on inwilalion of esch phase. The color code for
fhwea phase ciculls shall be red. yellow and blue for phass conductor and black for neutral
conduchor.

Single phase circulls sholl have ted for phase and blo =k for neuhal conducior.

CABLE ACCESSORIES

Besl quolily coble occesories showld be uwed with the opproval of comullon). The
coble occessones. inckide, cable froy, cabile unking, floor trunking, clps, weddies (ol galvanized).
Cable glands made of brass showld be wted when cable enlen/lecwus o ponel/Diskibution Board,
ideniificalion logs made of engraved brass plales o be wsed lor all cables All the cobiles thauld
B serutity foed lo coble hoy or hunking wilh help ol plodic es Coble ugs should be
compression lype of BICC UK, Eipress Swedeon or equivalent. Lugs should be pressed wilh haip of
compiesion machine opproved by consullants,

CONDUIT WIRING-INSTALLATION

The winng thiowgh conduil thall be starled only alter 14e candu! syitem 1 completaly insalied and
oll oulle! boxes. junclion boxes. elc. ore fised in poylic n

The wites shallbe puled in conduil withcara andg, lo faciiols puling, he cobls
manufaciuter's recammended lubeicon! shall be wed. Use of any kindg of oll o woop will nol be
poermilled
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Whete several wires ore It be drown in the same oo ey shiol be mahgc!her Thig wiras
sholl nol be bent 1o @ radias bess hon fen B e i emegeraative £ Fie ey, Linkpss affunanng
tecoemmended by the monulachurer

The witing shall be conlinuous belwsen letminithos e warsng in systern sholl ba folowed
throughout: Any jeint in wires will nol be allowes The wie 9t connecions wil only be allowed of
locahon where looping-a it andared cifficull, Te cormar o the Comiliont in waling, wil B8
required fol wsing connecion

The connecler shall be of suilcble rafing ha =g (o =iane body, smidn sciew  lemnols
ond tetminol siips. The connecior thall be wiapps 3 with Py iragiation lope after ils inslalialion. A
minirmurm of 150 mm axira length of coble/wees sh 1l be o ovded of aoch lermination lo fociilale
repan in fulure.

INSULATION RESISTANCE TESTS

Intulation reslstance lests shall be mode on all ek clioo =qupmenl by wing a megger lester of
SO0V o circwils uplo 250 Veils and 1000V for creull, upts 200 valls,

The insuiofion resisionce values of cables, ransfon e ana meichaeor elc., sholl be os per BSS.
@nd Pokistan Bechicily Rules.

Before moking connections af the ends of each o ibis nun. he nsuiglion resisionce measurement
lest of each cable shall be mode. Il inrdation resisk nos =1 wadings are found 1o be less than the
tpecifisd minimum, the cable thall be teplocsd an! the new catle installied and lested.

All switchgeors shall be ghven on sulation redsiar oe miscurement lest affer instalialion, bafore
any winng is conrecied. Irulalion lests shall be mo fs Lelwesn open conlacts of circull breokerns,
swilches and between eoch phoe and sarf,

If the insulation resisiance of the circuil under test s ‘et 1han the specified vaive. the cause of the
low tecding sholl be delermined ond remavec Comective meosures sholl inciude dryout
procedure by means of heales if equipment s lour 4 1o conton maiure. After of tasts hove baen
mode, the equipman! shall be reconnecled as eau rea

CONTINUITY TEST

Continuity tesl on off the sub ond main clcuils she witd be pedormad for phase, neukial & eorif
wires,

END OF SECTION - &
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SWHCHES & 5 3CKETS

LOCAL SWTCHES
the local sitchies shoft e TV T armgs Coome it e it wiry. b way, inlermediale or double
oo < indoatoed o e dimaess W e e e Bion e sealehy n inddealag al any poston

mullipste ong unis shall bo sl

Swilchies Sl Br o) he guich sbop) i slae oL Leeal Iy spacially datigrnd lor AC cecuilt i
BS Stancdkards, The apotaton af lhe sasict v sl depond wholy on ha oclion of he spring.
The swileles dhall panerally e ol fhe rockie o eeiled lype.

All swilech Bosms thall e supiebad wilh oy alel o des gricls and earihing lerminals.

Genetally, swileh unils shall b of o s iabike aid pollem and o be sscured o he
odusioble prid by means ol wrows Tor iy nsuniing swilches The savilch-plale shall overop
all edgoes of fhie box by not lass than 7rm Fa weince mouniing swilches the swilch plale shoil

finish fiush with The edges of The swilch boses wlches for waler healers ond fan col unils shall
Le complele wilh neon indicalor ights

I Plan! raamms fte switch unily shiall Be suttoce o Bush 0s reguired.

Local swilshes sholl be onanged in converne o poshans for sediching the various circuils and
generolly os indicaled on fha drowings

The switches thall be of he some manuioce o for o porficulor type of swilch fhroughout the
insiofialion.  All occessones in wel and dam wreat shall be of the spiash-oroo! type o PS4
profechon slandard.

Al swilch boxes should be golvanized steel

To ensute easy and corect connechon of the conductars duting installation, the neceassary
termingl sholl be easily idenified. grouned n ne. upword facing. coplive and bocked oul price
lo the instoliation.

All dimmer switches shal be suilably mted 1o the kghling load being Conkalled with 25% spare
copacity ond shall be adagquale for ungsten and / or flusrescent kghfing os specified.

POWER OUTLETS

The swilch sockel ouliets. sholl be n occordunce with 851363 Slandaod o3 appropriale ond
shall be of the three pin grounding type

Swilch socket outle! in the different araas shal omply with sechion 07 57671 2001

Live conloc! of the socke! shall be complelely shuttered such ihat it s not possible 1o engoge
any pin of the plug into a five contoc| whilsl any other pin of the plug & eposed.

Al floor mounted sockel oullets shall be fved as parl of the under floor unking service bones.
These cuflals thall be of Ihe same manutaciurer throwghout the instoliation.

The socke!s should provide o double eorih lerminol as pes lates) BS7671, 2001 . Sechon 607,
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FUSE CONNECTION UNIS / DI SWIHCHES
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Slondatd ov Bpptoptaate e baee onne hie uedb el B ddpeaniln bl sedlebs resn
inchisator o XYoo Toses Wi - 8 17 Vo b i lened Deer wangbesn bt abosts il By @i rapinaealos ]
willh o inafic ot Batale oprs ) 1 postes oot s 11 Do o icrame ] “Wiertioe Filese b’

These thal b ol he st opred e 5 o o porticuior byres of seatchs heonedwegl e ealogboter

ard el be compiodo willy [Bas o e oenstatios nsieling.
Fuse salechion shal te Laod on o ool reoes remen! of eguitsmeanih,
Gl BOXES

X boxes lo be provided wiit Lean emth lermingl fo foclllale eotth wile connachion. The:
boxes 16 have suffickent rumbics of X and 25mm knockoul. The Boses thickness shall be
1.1mm minimum and thal comply with BS 4642 Bases lo have odusioble lug lor progar
irstcllations o! wiing accescies Fdention fing o be uted dlongwith Gl bowess in plocet
wherp fhe box it deep mside the wal rrerble of concrale.

ISOLATORS

All gxternol holalors musl hove (Pes proliclion with aluminum dlloy o diecost
housing with boll on ghip ool canopy. kolalon must be de-rated for 50 deg
tempomotue. nlomal ssialer el e §° 54 [ P &5 depending on loca
polycarbonale housing for nonatrmouted cobles.

FLOOR SERVICE BOXES

i

0
ira Ko wa

>

Floor Service Boses shall be two-compartmant type of the size 300 x 300 x 75-50mm and shall
be comstructed from high-pressure Tinc Allcy die caosfing bose frame pillars. This shall be fived
on o hegvy gauges golvonized dest base plale for support by supporl frame. Olher moterais
odequale i strength ond performaonce shall be wed and thesa sholl be prolecied against
conasion. The boses shall be conitrucled valh provisians for ducling of condlil access on alt
four sides, Unwonfed entries shall be blanke § off with delochable side bianks.

Cover for fioor tervice bosss shall be moda of high pressure znc olloy die cosfing provided
with suiloble hinges designed o enabile e rop cover fo cpen through 180 degraes and
giving access al all times lo the power and 'elephone ouliels.

Caovers tor junclion bores shall e mode of high presure Tinc Alloy die cos with 12mm
reces 10 teceive cemmmic files or corpe! lles Counler sunk screws shall secute covers of
boses All erpased porlions of Ihe bores sha | be epoay coaled in giey color,

All boves sholl hove exita wide gasvels in crder o minimize waler seepoge. Gaskels sholl be
moade of matetial Ihal s dutabiles in ordar o vaithsland loads

All bores shall be adusinble m helgh! inden andenlly ol the ducling syslem lo loke account of
diference in lloot Thicknes

Adoauale segregation shall e provided be ween servica runs within Doxes by Using Cros ove
Litidges and gid compartmianis




S et v don o il bs proniclnd Brehvein e covarsaned T Toees,
Jalve e Roe Kevice ok shil be prolectod apoiml darmage by meons of nylan
ERIATHNE RO e st ol Aol P revwerrsitler I close [Imilrtjh witHin feal in pges

e ACCESSORIES PLATE FINISH

N1 e g areesetios S0 b vandal poal. The aczesonss plale shall have the lolasing
S camee gt on Be acolien when it is instaded ared on Ihio [eeding arangamen!

St 0 sy iy HE e D gnd sechels lo B8 1363 cefling tose o B367 - 1999
AVt s A U T pUnpE e s pan ing kol beweaherproo! o iPeds

Woatenvoo! nge ekt o witdtile Tor sam secepod mauning ora wnped a

SN AR
. Ao Tk b s codirgg: e, @l shigitbe wilillo plaihe
al Btz by onid outioste i i it gholl e owihila pakishe sl e

@l AMam entonce, commaon area ond il labbies shall be mall chrome stael face plate sim
hoe.

i Cullel I Bleciieal oo Mechonlco! fimore Tal Rasmic sle disll e el sk

=1 all switch plates inchiding 550 are lo be coordinated with 1iing layauls by pricr
ogreeman! wilh the Architec! on sile.

BO MOUNTING HEIGHTS
Thee maunting heigh's for he electicol equipmen) and occessones shall be coordinated wilh ihe

Hurmiture layoul and shall be o3 per site raquirements to Enginear’s / ID's ishuction and approval.
in geneeal he mounting heights from FL lo cenler of fiviures shal be os shown in legend.

END OF SECTION -7
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LUGHTING FIXTURES

LUGHIING FIXTURES

Scope of Works

The weork undes i w0 0 b coraigly ol wipplying. wtaling. Huhwuﬂ:ummu!uﬁmm
and accaswann of Mo oomplati Light fislutes os 'pocified herain and/ar shown on the diowings
ond oivenin i B of Codnlilies

The Vendor shall ciw s e eleciical layout wilh the Engineer and co-ordingle at Sile with olher
sernces far exoct o anees and posihons of the igh! fixlues.

The descriplion of gt faumes is given in the bil o quantifies. and siated on the drawings. and af
relevant matenal s S ibed in this Seclion. The deferminafion of qualily is based on cartitied

phola-metic dola cowenno the coefficlent of uiiization, light disfibution curves. construction
malenal. shope, frnt openshan; eic

The Confraclor shall st al lecsl o samples of each ond every Ight fixlure specified ond
ablain approval of e Engneer belate purchasing . The qually and finkhes of the local make fight
fixtures (i mentonad n BOQ) shall be same as tha! of standard monufaciurer. The accessores
such as Bollast. jam/starter haiders, sharfers. lompe. ignilor, eic.. for all type of light fixlures sholl be
of Philips moke o speoved equivalent. Approved equivalen! ogaingt those specified wil be
accepled if the (pec/=d one 5/wil nol be avalat e. For any subslution the Engineer's opproval i
necesary. Enginess'« decitdon will be binding and fnal.

Al fidures shall Be finidhed in slondard colour -chomos os menfioned in thhe manuloctuter's

catalogue for respe1ve fivlutas, unles specificall siated in Ihe Specificafions. Drowings or Bill of
Quoniiies or direcfed oy e Enginasr.

Applicable Standard / Codes

The latest edilions of the tollowng standards/codes shall be applicable 1o the moterial specifisd
walthin the scape of thin sechon,

IEC 60598-2-3 Luminaries _

IEC 40400 Lamp holden and starter holders tor fluarescent lamps
IFC 6247 LED Luminaries _

{EC 1048/ 1047 - Capacitors for use in Tl HP mercury & HP/LP sodium vapour
BS3877/aTaT AN T - Cischarge lamp circuils

|BC 7221915 - Bolas for decharge lames

IEC 60662 - High pressute sodium lamp

IEC 8] & BS IBS3 - Tubular forescen’

IEC B2 L BS 2818 - Bolas! for lubulor l'uorescent lamps

IEC 155 & 853772 . Startern for luorescent lamps

BS 5264 Emergency Lighting

BS 2540 Fait Sigrs

Materal

LED Ughts (Optional)

Thie LED light flduress shall have lamps of praper mling as shown on the
be provided with elecironic gear. " drawings. Each lomp shail




The LED fars vl te Wbl 1214/604mm long, 28:mm/1é-mm. dia. for 42/25 wolls tespectively

as specihes (fe 0 shall be cool whila/warm v hile, wilh colour rendaring and Iigh! colour ef B20
charactenst o win an cveragn oulpul of more han 100 lumensfiwoll and e of 50000 haurs with
0% lumers mosraned, The bollast sholl ba 'low Lo’ eleckonic ype. lalally enciciad and

sulloble 1o cpworata up o 250 VAC,

The lamp ho' 1o sl be rolary lock-in type. The intemol witing of the LED fight firtures shat be
done wilh bes! resstan! wires of Ihe manulaciuer’s faclory, The intemal witing shat be ciipped
propetly and bya! rassiont sieaves be provided on cobles passing near ballasts. All fight fixtures
shall be prow o with pawer faclor improvement capocilor lo give o minimum power lactor of

0R0, Comnacton witable for connecling 2.5 sg.mm coble conduclorns shaoll be provided for supply
connechiong An aanh lerminal for conneclion lo 2 S-+4g.mm cable conducior shall be nrovidad,

The body ol the LED light fixlures shall ba minimum 24 SWG shee! steel, derusted, degreased,
firshed i heat resslant point, slave enarneled, Appropriale size bushed wire entry holes, fixing
holes. and earth lerminal sholl be provided.

Light fixtures shat be fumished with Prismalic dift sing panels. polystyrene louvers or melal gnd
louvers ar mimor opic refleclorns. elc., as specified on the drowings or in B0Q. The louven shall be
secured frmily ana in level, The louvers sholl be in ore seclion and nol in pieces.

The desiogn of light fixlure for recess mounling sholl be coordinated wilh the design of lalse ceiling
priot lo commencemen! of manufociure, Shop drawings shall be whmilled ler approval of
Engineer. '

Fluorescent Light Fixtures

The fluorescen! fight fixiures shall have lamps and ballasts of proper rafing as shown on he
drowings. Each lamp sholl be provided wilh independent boliast.

The llusrescent lamps shall be lubulor, 1214/604mer long. 1&-mm:. dio. for 28/1 4 walls respeciively
as specified. The flutrewcent shal be cool while, wilh colour rendering and ligh! colowr of 820
charoclerislics with an averags oulpul of 3200 lumens [+ 5%) for 28 walls and 1200 lumens [+5%)
for 14 walls afier 100 buming hours. The ballos! shall b "Low Loss’ aleckonic lypea, olally enclosed
and suilable o aperale up lo 250 VAC,

The lamp holders sholl be rolary lock-in type. The siarlers shall be glow lype wilh radic intererence
suppressor/by-pasi capacilor. The internal wiring of the flucrascent light fixlures shall be done with
heal tesistant wies af the manufaciurers faclory. Tha inlernal wiring shall be clipped propetly ana
hea! rasistani seeves be provided on cables pawsing near bollosts All light fixtures shall be
provided wilh power faclor improvemenl capacilor lo give a minimum power fecior of 050
Conneclors suilnble for connacling 25 sgq.mm conle conduclors shall be pravided for supply
conneclions. An earh lerminal for conneclion lo 2.5-ig.mm cable conduclor shall be provided.

The bady of the flusiescen! ligh! fixlures shall ba minimum 24 SWG sheal sleal darusted
degreased, linkhed in heal resislanl painl, slove ernomeled. Appropriole size budied wie enly
holes, fizing holes. and earlh lerminal shall be provided.




e ahall Be fumished with Prismatic diffusing ponels. polysiytene buvars or mefol grid
o e eplic iellecton. elc. oy specified un the diawings of in BOQ. The iouvers sthall be
e iy gnd in level. The louvers sholl b in ono seclion and hot in pieces.

e of lghl fwture for recess mounfing sholl e coordinoled wilh the design of talse ceilng
b o Sommaencement of momdaciure. Shop drowings shall be submilled lor approval of

&) DV gy

Incandescent / Incandescent reflector/
Compact fluorescent Light Fixtures/ Decorative Lights

b rC i sescentfincondescent refleclorfcompac! fucrescant Eght fixlures thall be os slatad on
Hze i and bil of quantilies, The light tixure shofll be finished in slandard colours uniess ofhere
Sl on drawings o direcled by Engineer. All inzondescentincandescen! rellacinr/compoct

Putsscsnt light fixiutes shall be of infemalional stondard and quality. The types of falures with
mansatiuet's calalogue rafarence ame given on The fxlure schedule and n bill of guonlites
tauealel lidhute may be occeplable provided that the conkacior submils lor review all necessary
datz ndicating pholomalic curves o show Thal the fixiure propased are of the same yps,
.:'I_'l-'.-r'n__.'unm.dmw“ .

The sty of the light fixiures sholl be minimum 18 SWi sheel sioed. desutled, degreasad. finished in
neat recstant ponl, stove enomaeled. Appropriale » 78 buthed wire enlry holes, fiking holes. and
enth terminal sholl be xovided.

fhe erps o neandescenl/incandescent retlector/compact fluarescent ight fistures shall be
compac! fluorescent lomp with nermaol or elecironic conkol gear and shofl be supplied and
nulates acoording to the wollaga/lype asindicalec en drawings.

Westhoimso! lighl incondescent/compoct Huorescant light fixtures shall comprise of UV kealed
plashic body or alyminium body and gatkellad clesar glass cover secured lo the body by means of
wiri nut/screws lo give a weathermeoo! ond walerfi gh! fit, The gotiel shal be weother resitlance
Py per,

The glow shode of the kgh! fidures sholl be opal wh e or clear as fumished by the monufociurer
wilty the light fixlure unless specified ond free from any oir bubbies or voids. The shode may be
sphencal cylindrical, fialtened botlom or any olher st ape as specified in the drowings or 800,

LIGHTING EQUIPMENT, GENERAL REQUIREMENTS
2 Complele manufocluten dala shall be supplied glang with the proposal of luminories.

P2 Lighling sauipmen! ond ghfing fitures shall be: as calied for on plons by designated symbols
and hyp=. Soid egquiprent shal embody he b ghes! slondards of elechical and machanicol
desgn with maxdmum efficiency obloinable and al shell be subjec! o the opproval of e
Engrnest,

23 All hangers. cables, supporls. channeks, fromet ond brackels of oll kinds for safely erecling
this equipmen! in pioce. shal ba lumshed from the siandard monulaciurer's product renge
ancl shedl be erecled in ploce under his Seclion.

24 Eoch lighting fixture shall have o manufactures s label offised lo It and shall comply wifh fhe
recuiremenh of all guihonites hgving rsdichiorn,




3.0

it Thes rigthil o sokect ottor finfutes ol the scine ey, wil'u'al.ﬂ :ulriill.i-rﬂ cond Yex Wy [ mpsoyes
pesonvd by The Engneot iegorcing the hape of the bobiting i

T The supply o fahiing Bilings maunind o or tecesuse inko o Tk Ceoilegy 2l e wgblep Yoed Loy
means ol 0 colng 0w on a condull [or wilhin the lae caling poce wal o thime com
heal tessling fiesble cable conneclion Whoen el ot wrlorse pvinleed e lhey cenling
Ceiing 10w 10 be pravided adiocont o e iling, In plovlarticand Caling ate, coling 1o
to be mlalied and supparod noxl o Io keningite wilh o bock bex tea beareriricgler e Diaibale
condull fiom the conduil bos wiftin skal - al bigh lnvel

s AnmhcmhﬂmlammunlliﬂmmmmdmﬂocM-mnﬁdrmﬁ:wmm
clviale discolomation. Plasic dilfusers w il not be occeptad.

INSTALLATION

The light fidires sholl be inslolled on funkings / celing o ecossed in fole coiing. Al surfoce
mounied fixtures sholl be instalied by means ol galvonized sleel screws of bolls depanding on tha
bype of fixtiure and os odvised by The Consullon!. Ughl fixlures inslaied in the lake celing shall be
suppotted 1o the roof in order lo avoid loadng on faise ceiing.

END OF SECTION - B8




13

13

CONDURS & PIPES
GENERAL

The work under |his seclion consists o supplying, ihskaling, and commissioning of ol malkuriol and
jervices of the complele condull & pipe sysler ac specifiad heamin andlor thawn on Tender
Drawings and slated in tha Bl of Guanlifios.

The Contracior sholl discuss The elochical layou! with Ihe Engincer and co-trdinale of sile wath
other services for exoc! roule. localion and posifion of the eleccal fines

PYC CONDUITS.

all wiing for light, power, conbol and olher cinouils sholl be canied oul in class-B PVC pipe
athenvise stated in BOG . minlmum 25mm din. The condulls ond pipes shall be suppled
complele with all cccessefies including bends, juinls junclien boses of idenlical matenal os ihat
ot cenduil and all culling, repair, excavation bockfiing, elc., requied for complate instaliation
The canduils for inlemnal wiing  fo lighls, sockels and power circuil shail be of opproved brond.

Manufociuted smooth bends shall be used whotever conduil change direction, The sharp %0
degree bends or lees shol nolbe ofowsd Al condul occessonss shal conform 1o
same malenal specificotion os given above for conduil.

he bends shall hove enkarged ends lo raceive condull  withoul any reducfion in the internal

diarmeter al jints.

The round junclion beox for celing light poinls shall be of PYC having minimum dimensions of &3
mm digmelar and 43mm deep. The outiet bax ol wal kahl painis sholl be general purpase lype
having minimum dimensions of 63 mm diomeler cnd 38 mm deep. Pull boxes and inspechion boxes
shall be inslalied in conduil runs where realired 'o fimil The puling of e cobles o for inspaciion
purposes. The pull bewes shall be square having m nimum dimension af 100mm and 50 mm deep. In
all cases. the minimum lengih of inspection bores sl be nol less than four times the coble
manufaclurers recommendad bending radius of he coble. These dimensions are minimum only
ond Ihe Confroctor shall delegming Ihe exoc! ize keeping i view sase of mainlancnoce and
instaliation. In general the use of pul boxes and inspeclion boxes sholl be ovoided. The pul
boxes and inspection boxes shol be of 16SWC. sheel steel provided with anlisust paint and
finished in groy enomel painl. Whersver instalied, pull boxes ond impecton boxes shall have o
cover af 3 mm thick ply boord with white farmica sheet glued frmly 1o il. The face piale shail be
secured lo the box by means of flot heod galvarized screw.

INSTALLATION
1. Condukls

The condull shall be irstalipd concealed in wal, column celing of under fioor, on surface,

cbhove the foke cefng o ot slaled on the drawings The diowings cre diogrammalic and
do ngt indicale he lacation of junchion boxes, pul boses orinspaction boxes which shal be
provided lo suit site conditions.

The conceolsd conduils shall hove o minimem of 25 mm  concrele cover,
whan concecled in R.C.C works. The congulls n R.C.C works shall be loid belare pouing of
concrale, Chases  shall not be made in F.C.C sruciure far conduils and accesories affer
powring of concrete, In slob, conduils shall v laid aver the bollormn reinfarcement steel and
hed firmly lo il The condull oulle! boxes sha | be held femily 1o finish wilh the surface of the siob
o bearh, Alpxpansans jolnls, lexble condu'ts or ollermals arangamenl shall ba proviced.

CamScanner



Whtie condUits have 1 be contoalisg i o el concihe work allar concialing of in bk
masanry, chases thal e made with appopaale ook and of inceiad dopih. [he ronvdur shel
Wien b lapd hmily In the ecen and cowatnd alle pladennn. Al cheawes tor concenhing
conduits shall Boe camind oul by the Conkacion The Conkacle will be muponsitile for bringing
Bock he ageneal  inkh To e condilian Tl il wos belom The cuttng and chsaling iy he
Contacion,

The wisth pfcondull  Indaliaton  ond  culling in comenl  concralaworkor  bnck  weork
shiill e coardinalod with civl comsuclion o as nol lo couse any undus hindrances
and dolays in progtoss. Tho Conlracion shall oblain opprovel of the Conwllan! tor roule. elc. 1o
suit thie sile condiliony belore starling chasing: and culling. All jnchion boses, ouliel bowas. pull
boses el shall be inslollod concooled 3o os (o finsh with Ihe sulfoco.

Condidls installed on sufoce shol! be feed by meant ol block enomailad stesl (addiey

ond clamps having thickness af 3 mm. The clomps sholl ba insialiad al o distoncse of nol more
han 00 mm,

All conduil bends shall be made with an eppoved conduil bending mochine or hickary,
The tadius of cunvaluie of the innet edge of any bend shall not be less than Ihe foliowing loble :

Condull size Rodius

25 mm[ 1°] Nol iz thon 150 mo
2 mm [ 1-1/4) Na! e than 200 mm.
33 mm [ 1-1/2) Nol e Than 255 mm.

S0mm () Nol les hon 305 mm
Nmm (2-1/7) No! lgws than 380 mm

82 mm (J) Not ‘e thon 440 mm.

100 mm {47) Mol less than 610 mm

After complelion of condull inslaliaficn. Iha s slem thall be checked for any chored of hisled
porfion prior 1o the puling of wire, Alalljoinis PVC joinfing solulion or cement must be used.

The lerminalion of conduils Is thown diograrm mafically on the drawingt. The exact linal lncalion
of the lerminalicn shal be coordinaled wih Ihe aquipmenl lo be inslolled. Conduil ends
poinfing upwords or downwotds shall be plopeily pugged., In order o preven! the enfy of
foreign maletiali. All openings through which concrsle moy leak shall be carefully plugged ond
Boxes shall be suilably protectad against fillirg with concrale. Al all lermination of conduil, soft
bushas shall be fixed fo prevent shaip adges of conduil ends kom culling or damaoging  the
wites ot cobles 1o be pulled Through them Bras glands of cppropriole sizes (os per size of
conduil] with propet chuck nuls shall be useo lor fiking of conduils in junclion boxes.

The enfire conduil syslem shal be irskilied ond lested bafore widng is camied oul, Any
obsinuclion found shall be cleared by we ol a culling or other approved device and the
condull be cleanid oul betore the insialiation ol cable,

OTHER ACCESSORIES

Quilel boxes. pull bores, inspection bowes. swich and socket cutiet boxes, fan regulalor boxes
shall be of 16 SWG shee! slesl, derusied, degrensed. rust-prool with two coals of zinc chromale
primer and painled with enamel, complete wilth eartthing lerminal. All boxes shall have ample
wifing spoce. and bores wied auldoon thall be wealhe-proof.

All the pull boxas ara 1o be proparly lobelad occording 1o 1he lype of services for which il s
installed.

END OF SECTION - 9
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FOWER DISTRITBUTION FANELS

Scope of Works

e v L I b oty cnsals of maneloelone g, Telienling, supplyng, inshaling, kasling und
Cotmreaimes oF af mastoniol arel sevicon of The coanplete Tow Volloge [V ot iliery Boords s
et ey ey onn e Seglo Hine Drcnryn el stotod in he Bl of Cuanibo,

e Centactes st s e edechical eyt wilh the Enginoor and eryenediontn ol ue wilh
e aeey i e e blowsa e ared pamihion ol B each LY Diktibubion Beard,

The lew Volldpe [Dabitution Bogrd with occesornes sholl also comply wilth the Caneng!
v toatione Lo Dochical Works, section - 01 and wilh ofher relevont provigans of the Tandar
Mocumeond,

e Lew Vofloge Detibulion Board (D) shil be sheel sles! fobdcoled ssloble for
switace recesed mauniing on wall or floor standing tolally enclosed. dust and damp proof. It shal
ve complate in all respec] with molenal and accruories, laclony ossembled, tested and finshad
accordng 1o the Specificabions ond lo the normal isguiremants.

The Léw Vallape Distribulion Board shall be ran! op srasan lype and shall:

have o raled service shorl circul bregi ng copacily, o3 per IEC 947-2 unless sloled
othenvee on fhe drawings / in the BOG,

be sullable for 400 Volls, 3 phaie 4 wite, 50 41 syslem.
be designed for flush mounting of oll instnirenh on Ihe fron! side.

- hove incoming ond oulgoing cobie larninalion arongemen. lermingl biock/ine up
lerminals.

be provided wilh stainless sheel name pla @ an the honl side of doar and wiing diagram
on inside of door,

have all incaming and oulgoing connections from lop or botiom occording 1o e
requigmenis.

- have door grounded by flexble copper 1trp/cobie.
have wiring diagrarm in the pocke! intide 1he door of Dishibution Board.
Applicable Standard: / Codes

the lotes! ediions of the lalowing standards ord codes shall be opplicable tor the materials
specified wilkin the scope for this seclion:

IEC 51 . Direc! selling eleciical mmuing nsruments
IS o - Colaurs lor indicalor lighh and puth butions
itC 9472 - Low vallage swilchgaar cnd confol gear
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IEC 439:1 Law Vollage Swilchgaear and Conlol gear Assembstios.

BS 3871 - pinfature & Moulded Cose Clreil! Brachions
Bs B8 - HRC Juses

BS89/90 . Ammelors and Vollmelors

B5 3936 - Lew vellage curenl irarnslormers

BS 1432 - Bus Bers

Fabrication

The Low Vollage Dikitufion Board (DB) shall be lobricaled wilh 16 SWG sheegl slonl reces |
sufoce mounling as opproved by the Enginoar.  All the componanis shall be inslolied on o
cemmon camponent mounting plale inside 1ne enclosure and prolecled from the front walh
screwad sheal steel fron! plote. The anclosure shall be provided wilh rubber gaskelling and o
lewekabile hinged door with cam fastenar.

The disitibution board shall be wpplied complate with all installofion moterials as recommencded
by Ihe manulaciurer. The incoming ond oulgaing cable connections shall be according lo Ihe
witing requirements. If required, an odapler boy for occommaodaling Ihe cobles and conduils may
be provided. The box shal be of Ihe same malarial and finish as the DB. All holes, cut-oul elc. shall
be lool of jib manufociured and free from burrs and rough edges.

The cabling irside the DB shall be witobly haressed by means of siraps or cords, An earih bar
shall be provided for conneclion of incoming ond oulgoing earlh conduciors. The earth bar shall
be permanenlly connectad 1o the body of DB 4l two poinls. Flexible copper sip sholl be provided
for earhing of the deor of DB

Circuil numbers/ designalion on all circuils sha | be comspicueuwsly marked lo lacilitate conneclion
ond mainlenance.

All melal work of the DB shall be clieaned down lo bare shining melol pheosphated and the
sufoces chemically prepored for powder coafing, Then Ihese shall be cooled with powder of
colour RAL 7032 and Ihen baked In oven, The fhickness of powder coafing shall not be less than
100 microns.

Componenh
The Low Vallage Disiribution Boards (DB} shall be provided with components os specified, as shown

on the Tendet Drawings and requited for the satisfaclory operation of Ihe disfribulion beard and of
Ihe electical syslern,

Typical componen! specificalions are given below:

Bus Bors

The Bus bars shal be made of 99.9% pure high conduclivily elecholylic copper and shall be
completely isclaled ond mechanically braced lor the specified lault level, The identification of bus

bars tholl be by providing colowrs sleeves on bus bar ends and hese shal ba red, yellow and blue
for phases and blaock for neulial, The eatih bu: bar shall be greean.

Lo CiumScanner



Thes s Lt shisll bis for e phase. neubal ane oatih and shall be of apprapfale size fo meel
Phge bl G meseboncol moueoments of hoe system; The lernperature e dall no exceed

A5 ol iatpd curnend
Moulded Cave Clicult Breaker (MCCB)

The MOCE 5all e movkdod case ple pole 440 Zolls al cutten) ralings a3 thawn on the dr_dﬂhf.'l‘!-
These shall have Fred magnotic shon cireull and odpstablo/fised Ihormaol overlogd peoteclion,

The MO shal be inslalied such thal thels swilching levens are Gecassiblo Through the front plite
for opemhan

The single and tiple pole MCCBs shall hove tharl cireuil rupluting capacily suiloble for ine
datributon syslem os gpproved by the Engineer of as shown on the diawings. The MCCEs shall be
soilabile 1o working on lighling and power citcuils

Ammelen and Volimeters

All melors shall be Hush mounting. maving iron. spring controlied. The fronl dimeansions shall be 54 #
Qs mm for melars.

The melers shall be of occuracy clos 15 occarding lo BS8% and 70. The ammeler thall te
suilable for connechian fo 5 Amps secondary of curen! konsformers or direclly through shun! os
shown on drawngs. The ammeters and valimeter s sholl have mecturing range as indicoled an the

raWINgs.

Cument Transformers

At cooled, fing lype cumenl hanslormens shaoll be provided hoving rangdtormation rafio os
Indicoled on the drowings. The curen! lransforrmars shall be of wilable burden having occuracy
clas 1.0 eccording 1o BS 393 The curen! kansformaers shall hove 5 amps secondary.

Selector Switch

The vollmieter salecior swilch shall be compiate with front glote, grip handle, and BY-YE-UR-Bh-yN-
BN ond OFF position.

Alr Break Confocton
The conlociot shall be oir break, hiple pole, 400 Volls. Each conlocior shall be provided with o 230

voll operaling coll, one 6 Wall, 230 Voll red coloursd signaling lomp, conliol fuse and twa
normally open ond two normally closed lype ousdiiary conloch wited up o larminals for electical

interlocking.
Push Buttons

Puth Bullon skl be mornentary canloct lype ard silable for flush mouniing on ihe door of panel
and on ramals areq. The push bullen for ON anc OFF swilching sholl be spring loaded.

Indieating Lampy

indicoling famps shal be suiloble for NMuth mounling. complele wilh base ond 0 Vol
incandeicen! lamp. It shall have roselles of sullable colours as approved by the Engines

A CumScanner
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Instaliatien

Lesar Woflangrr HitiipUlon board tar receued mounting in woll ihall be inglalled such tha! the coar
el Ty fush with e surface of wall The mecoss mouniea datibution board shall be instalieza
Faratieree Thice: pabasteriomy ol wealls, The DR shall e protectas o gvoid any domage due 1o the b

weihth
Al b gy depatibiot] sepatalaly wilh Ihe DE éof ba jnifolled oo pat monUlociotes
i s liary ang all odjusimen s ar salling sholl be: mode:as teguined, All screws. aulsand bolls ued

Voo feman B distibion bognd shall begalvenized.

The Histiitalimn Bourd insigliatsn sholl Include cormgsling ol ioornng ond oulgaing cobles. The
orbin cnlry in Ihe booccls shall b miovided rom fop or botlom asreaungd

e datibulion booids shol! bo lesied ol par insiuclions conloined In grlicie Teslihg of Ginerol
Sriesdcaiont fod Elscingal Worke, Sa fignD) ol Ihese Specilicalichn

All Inbar, aglipmant and ool regquined tor complale intlaliohon ard shall be piovided by the
COMTRACZIOR dy well 33 all shimming. ol he sbppeting foor slegél Ihal may be reauled (b 12! e
swiloh goeor in loval poailion. The LV Ponel shall be fised firmly on he foor accordng fo the
manulnciurer's recommendations. All oulgoing ang incoming cable conreclions shall be made
and special care shall be laken in fiving cable boxes ond in coble cornechions so as lo have no
donper of lmakage duing operalion. Eorthing connaction shol be mode occording 1o he
crarihing irtrucions

END OF SECTION - 10
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1.5

1.7

VOICE & DATA COMMUNICATION SYSTEM

GENERAL

Thas il Copvckers I Ao Beay inehociess ol penlesiol one) lobor ienpurod Tar comziaio grisiraliealeey ot &
s e o shnn on Drowaniss and os condainad in 81 of Cuaniifios

s shall mclode e lelephone exhange, felephone inshuments, loying of conrdul), oulfat Lo
and folephone diviibulion boards and olher faciities o tequired for complation of gyutar =
Conbaclor shall be requied 1o pul in 1BSWG golvonized steel wire wherever emply lesent
conduil oo tequited. The Conlracler b lo co-otdinole and comply with he requirertisaly
Telegraph & Telephone Deparimen! in all respect.

TELEPHONE EXCHANGE (PABX)

50— 400 lines,

TELEPHONES SET

Drvrier Suppked,

TELEPHONE CABLE

CAls e

CONDUIT & CONDUTT ACCESSORIES

The specificalion lor conduils condull accesindes shal be same os contained in seclion condulic 2
piges of these specificalions. The leleshone ouliel poxes shall be 63mm x £3mm deep mode of 1<
SWG (I 63mm) shee! sloel and provided with earth lerminal and 3mm while plastic fron! plats.
TELEFHONE IUNCTION BOXES

This shall comprise |6 SWG [1.63mm) sheel sieel box wilh hinged cover lo be fxed flushed valh he
wall, The copper lemminal ships sholl be installed o insuialed moleriol sheel insde the theat dael
box and the number of lerminals shall be as contained in the Bl of Quantities.

INSTALLATION

All complale lelaphone system. Le. lslephone sxchange, conduils. oulle! boxes. Ielenhone
junclion boxes elc, shol be inslolled in compiele confarmity with Ihe drowihgs ond
recammendalions detais in relevani seclion of Ihese spocifications of eguipment manuiaciure:

identificalion marking shall be given on the free erd of canduil balh by colar of suilable appioved
lag:

END OF SECTION - 11
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_ CCTV SYSTEM
L1 GENERAL

Thi= sl ungiel Ihiv sochon includoy supply one eadafiabon of of B eswonne:ss
Eiatem which thal bo UL Livled The confrocion tholl huemidy with e etk faid oo 421 anl
cquipmenl’s matenal. All producth shall be mad» by one mamilaciurer and st | e

the guiticitizod sale agenl ol e mamdoc e,
12 SYSTEM
The CCIV Syslem shall be comisled of Color Carmwpras with brackaly, Colee monitos B AT

WAaN | DAL UP faciily and VGA mdrnillor. eflc. oy per bill of auaniilios
13 EQUIPMENTS

131 COLOR1 /3" CCD CAMERA

The color 1 / 3" CCD Comeda should be of CCR Slandord. The Camera inall e g wih
ficckight compensation. The Cemerna should be solid stote color intetine-frarsle: hoo 0 LD
(Charged Coupled Devices), Images sholl be free from bl distarlion ond soiecn boming The
sersitivity of the comera shall be such thal a Il vides signal (1.0 V pp 75 ahurs Compodile] W
produced when o minimum scene lluminalion of 0.1 Lux. incandescent lighling ab huzhesl aan,
he Picture Llemenl sholl be 768(H) x 494 (V). || shal be Edemal sync, copobekly VIL [ e Bl
sync.] of BB (Black Bursl) signal [Genlock copebiily], The Lens shiall be CS Moun! o sfandarg ©
maun) lens |uting 5 mm occesory fing), flonge back adjusiable (12.5 mm + 05 mml 1 hal have
wperior picture quolity with 420 TV lines hotizonial resolulion. For opfimum economy, Camera shail
hove builkin lens s control. The video Signalionoise 1oflic of Camera shall meee thay S4db al
narmal gain, Camera shall operates on 24 V AC 50 Hz. Cameno shol bie shong. kghteeah! decas!
aluminium case protects om elechostalic inedemnce. The operaling envirenmenl for e
Comera shall be -20 C o 55 € and vp lo 95 degree humidily.

132 CCTV COLOR MONITOR

The Video Color Monilor shall be high perfarmance with high resolution. Ils image sanal npul |
autpul poft lerminal allow bridge connechion, It cabine! should be of solid metal conithuction. The
Video manilor sholl hove operaling conbols £ shall be mounted below-frent al s wcrann ang
coversd with ploslic cover which could be op=n / close by light push. | thoulc hove 4500 lirss
Resalulion gnd vorabie conitol Knobs lo contol controst, Vehold, M-Hold & beghingws. A push
bution switch lo conkol power On / Olf and separale LED piot kghl The video montor screen soe
sholl be 14 inches fial & square lube shall prociuce cleor dislotfion less viewng o Ihe way out to
ihe edge and comers ol the screen. It shall consist of - video ingul / culpu! conrmecion eograted
oufpu!, Inpul signal shall be 1 OV p-p and iImpedance 75 chms. The powet source thal be AT 158
264 guio and power comumplion shall be ral mere than 38 W, Il shall condit of Aulomalic
Volloge selecior (AVS) lo level vollage fluctuahon inslanily and automatically

133 DIGITAL VIDEO RECORDER FOR ONLINE OPERATION ( DVR )

14 Channgl Video Recorder shall be mictoprozessor baved wilh the copacily 1o esvlend wplo le
cameara inpuls. The DVR mus! have recarding 01¢ playback smullanecusty wilh LAN [ WAk facihy

Il should be MPEGY compression ond INIEL CPU iIncorporalad. On power fadute tha walem wil
oulomalically rebod! and reswme Ihe recording with in minules of power teturn, Linit shouks have
fhe facility ¢! oulo racovery, digital molicn deleclion, remaly monitoling and playbadh

wappable HDD and cplional CO-RW wpport,

END OF SECTION - 12
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LIGHTING CONTROL SYSTEM

Sfcope ol Works

The work undet Thi seclion congsh ol wipplying. #sialling, tesling ared o ineing of gl matenal
and occessartes ol he camplele Lighling Canlred Syslerm as spsciiestd Voo et e e e
drawings and given in Ihe Bill of Quaniiies.

The Conhaclor sholl discuss The eleckical loyou! wilth Ihe Enginecr aecl cooovinane at e wiith
olher services lor oxacl localions and posifions ol the Lighling Control Talish foeren

The descrinlion of the complele ighling conltal system is given in the L ! oonifion, and skghed

on the drawings, and all relevanl malenal is described in this Saction  The dutonminabon of quaily
is based on cerlified pholo-mefiic dala coverng the coeflicien! of uicabon Tighl distitution
cutves, conshuclion malerial, shape, finish, operalion, elc.

General Requirements

The lighting conlral syslem shall be @ netwoik of inpul and eulpul Uity vt nicloproceson buil
into inpul and oulpul confrol device.

the syslem hardware shal be subsianlially elec!:onic and firmware 1 % nalise ol operalion. The
interface of elecko-mechanical devices [e.g fmer, ekc] lo avetcome lemilatons in syslem
electtonics (and imbedded fitmware) will nof be accepled.

Technical Requirements

The prolocol shall use high speed., full duplex coimmunicalions, The syslerm thall pravide  constant
feedback on the operafional slalus of inpuls and oulpul, plus the abdly 1o nlerogale the stalus
of specific modules.

The system protocol sholl uliice communicalion algorithms based on Synchiionous Carrles Sense,
Mulliple Access with Collision Detection. implernenied with Colision Avodance [CSMA/CD-CA)
slondards (IEEE Stondard 8072).

The conbol system protecol shall implement the Infermalional Standards Crgonzalion 1S0] 'Open
Systerns Interconneclion’ seven-loyet relerence model for communicalion prolocd

The syslem protocol shall uliize checksum algariims fo ensure incorec! dala inpul b ignored.

Thete sholl be no visible deloy between command being sswed and action execuled, I shal
lypically be lass than 2m5. The contral systemn shall ulilize o dala framsferate of ol leas! 4,500 Boud.

The system prolocol shall be availoble lo third parly componies o devalop nledaces 1o the
installed system.

The syslemn shall be capabie of high-lavel inleg-ation fo Bulding Management Syslems and ather
proprielary conbol systems.

Addressing capabilities

The conhal system shall have the ablity lo asign 255 unique Unil Addiesios per nehaodk, with up 1o
255 unique nehworks pet inslalialion.




the conhol system shall haove Ihe addiesing copaibitios to de' - =pim oonbc) godieivs
aneach 6f 255 unique netwerks pesnslalinoton

Infedacing lo the Confrol Sysiem
the walem shal glow mulliple BSZ32 acces gomh o o sre=] wmantandysas o
rEprogromming fram mulfiple s aliont on The nehiars, o fiism a5 F il nent o Ine et

Syslem Conlrol Requirerments

The system sholl be able lo perfarm control in all of the foilowing wos

- Cenfolized confel from g PC enobiing ovetnds contal ol ndsdogl unily, amoups, aone
bBuildirgs. siles.

- Any inpdl device shall ke oble lo be programmed as a master contn| ponl. Matter aversides
shall be able lo poslioned anywhare in the nebvark, and conial ary ciner unit or units on any

connecled nebork.

< An unlimited number of master o ovenide conlrels,

= The ws}&m sholl ollow unlimiled switching configurations: Any nemos of swilches sho!l be able o
programmable for o common lood or loads e, mulliswoy sedlching] and ol sentches shall indicale
the load slahs.

- The syilam shall hove a muliiple over-ide conlal Rletarchy allcwing 2enal conliol, arsa mosier
canirol, building mosier control and <ile masler confals

- Oversides sholl be able 1o be re-programmed at any fime wifhicul any winng changes.

Distributed Intelligance

The system shall operole withoul a compuler coanecled, including e ooeralion of af manual
vwilches. Il is nol occeplable for the logical relnlinrithio behveen mipul Jevices odd oulput loods 1o
bie fully relianl on o compuler being connectad.

All devices sholl be able fo communicale direcily with each ofher wihoul the need for a computer
or a cenlrally based processor lo receive and lron mit signals.

Reconfigurafion requiremenls

It shall be possible for addilional syslem modules ¢ r conlrol requirermentt lo be odded or changed
wilhou! powering down the confrol bus or any othur device.

No reconfiguration of esisfing unils or network shail be required during any syslem reconfigurotion
Al existing unils shall be lefl undislurbed.

Ne-odditicnal wirng or connections sholl be require d during reconfiguiation.

The control network sholl autornoticolly recognize riew conttol modulas

Camdcanner



Safely requirement

The B tiall Ba shon gitcul! profeciad fo snsme Inat oo=Jes o thar circut will nat damage Sny
sysiem componenis.

The systemn shai have o foilsale deloull mode.

The [aiute of o modula on the syslem shall aol affe=! ary Aine module,
Modiiles shal bie oble to be programmed 1o tesgic't 1o on !l o sssurne in preswous state after o
power faliure.

There shall be oplicol solabon beblween system sub-nebwois

Networking and Expansion Capabififies

The sysiem shall have a software confiolied nehuold sbachen Any Inpu! device shaill be oble 1o
confrol any oulpul device. or ony group of defices  The devices shol be oble 1o be localed
anywhare on the nehwoik wilhoul g direct conection The rsialionship shol be oble lo be

changed ol any lime wilhol! re-wiring.

The systerr bus witing thall uliize unshisided twited par (LIF] Calegory é data coble.  Systemns
ulilizing shielded cable will nol be occepted. There thal bo no requeements for end-al-line bus
lerminalions for impedance matching.

There shall be no resiiclions on bus winng congumton  Star. dosychain of any combingtion
thereol shall be possible,

The System shall be oble 1o be eailly espanded. Addilional units shall be able lo be added ol any
fime ol any point withou! re-canfigurafion of any uiher component or the conlrol devices. An
exisling syslem sholl nol need lo be powered dovn if esxponson & being camed oul in the future.

The lotal bus cable length per sub-Naebwark shall L = 1000 mabeas
The minirnum allowable number of Unils per subs-tetwork shall be 100 unils,

The syslem shall be copable of operating on a bus vollags of 1538V de. However, ol any pointin
the inslolled Network, the volloge acros g systen: urit shall b in the range of 20V d.c. to 36V dic.
Syslem rnodules (input and oulpul devices] thal be abls 1o be ldcaled up to 1000m aport on The
bus coble. Only one conlrol bus cable [conssting of dwo. twisled pairs] shall be required fo ink any
rumbet of rooms. bulldings. projecis ot siles. Localzed inpul devicas (e.g.. swilches or PIR Sansors)
shall be able lo be added al any fime. and «hall be cble lo be programmed o perform any
tunclion,

For logisiicol reasons. il & occeploble lo we o modem conneclion lo communicale 1o remole
daevices or siles, bul this shall be al the wer's chcrelion miher than an inhetent limilation of the
Conlrol Systerm.

Ouipul relay unils shal be able o be connectad (o different phases or volloge sowces. yel be
conholled from ony localion on fhe e bson

The syslem shall hove dishibuled inlefigence 1o oliow tull conkol over ony moduie even il on
another alecincal subasyslem.

@ CamScanner



Input and ovipul Conligum Koo
it '\Ih]ult‘-l o v les B t-h ety (LT o wbri e d o Hhaa o W arw Fo sl i 3 ".j"r."'f'“ Flespinr

QR OSSO e, O e o] O 200 0n earn o i o
T3l Coptores DO &gy e scpapmminneg] dis Toss
aht bevel - onaboaon o daitol

S Towch Screems

1t skl be powliie o priwide oulpul conbiolf e e e e oliepairey s e, sleg e

- D10V ce analogue oulpuls

- Relay swilich digilat asulpuly

- Praie conbol leading edge dimmaed oulpiuls o ncdoicont and 12V ELV lighting)
Configurafion and commissiahing sofwaroe

This solhwiate will be tvod lo:

« Individually oddress all confrol unils an an mgaie: watom

- Sei Ihe required conliol relalionships bobween ing ol ond outpul davices.
- Define the Funclionol Conlrol

- 52l Power-Up slatus of Loods

All the cbove parameles will be sel lrom » 0 ¢ gaphcal uier inledoce. with wpomle
configuralion lemplales being provided for each | e of conbol unit

All con'rol addressas will be definablie with real & «criplive nomes bosed on an ASCI siing with al
leas! 20 charmclerns,

THe softiware shall have [He obilly 1 espot ar o mporl complele dalobaswes tom within e
soltware inlerfoce,

There shall be The abilly lo aulormalically dielec! oad resolve oddress conliict betwean ony confo!
unils in an isialiofion.

A ‘projec! manoger ulility shall be avoilobie 1o al ow poec! nomes. system lopology. oppicotion
rames ond addres nomes o be welup.

The softwaie shall hove the obilily 1o inferogote an glioched inslaliolion, upkood individuol unit
paramelens from all altached equipment, char e these paomelers ond download the new
nformation 1o the units,

The saliware sholl aliow for midliple conligurations of any mdalahon lo be mainloined.

The saftware shall include a netwaork communicalions analyls ool

The syslemn canhol configuralinn shal b tecoveit bl fiam e nebwork uting e solhvars, sven @
the avan! of dulo losws

Cambcanner



he solhware shal e moduies dhed w1 s hreend compatbibty.
@ solhwiostes Sl Gllow 1ew gancroesi rivze el conbeol
Thie softwsare shall offow Tor offlewy ooy ey rilon/manipdalion, then downlood.

The software shall oo lor b dhisssgro o Bleca i fmarigiulation.

END OF SECTION - 13
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PARTINT: & GROUDING SYSTEM

GIMERAL

A NS o S b st e i eabber Wikl s aliliskErs o st peoind grosned F'I..WI. .u'.”
wwnfiemn heal om iy av LSy e ankones epmamed ol pRorredos M 1 l‘tmr : Lf:l':
i st paalt v sy et e sl Bk ot bootban satamed o as a S

Foley Growsnaliay v |- 200

EARTHING S$YSTEM COMPONT NTS

PE T T TS SN TRTACITE 1 A R R WAL TN AT PR S O YAV 18

Chemically o Tinrt ) ceswine ey ofos ooy, commencialy known ou CEF (Chemicotly
Forsiaacard eatbivirt s

THir wrall, SOIbCopip e b ol al beeast e holldieh digmelot, ol ol bt pinaty-rine
(7R} potcon) gueo « s it

EARTH INSTALLATION

1.

TEST POINTS

Chomicaly Erbwsis v st (LET] B o6 slockochamicol gourding clechods tha!

ulomaticily condiliom the wifivd rilodace. This ¥ accomplshed by d:su'hhq_h!:ﬂ
mashee o tacibite no olocholylic procass. The nslailation musl be accomplithas] in
such @ menrier s ko s onnaga this poces:,

Toinstall e ECT, et i o hiks b e el -clod Incation lo @ digmcler of no! lass Ihan sin
[5) mches fo accamimssaiy e Catth Cenduclivily Enhancement Compound | ECEC |
end a donlh eguat 1o 1 nnaih of The selesled rod pius one foal.

Rermove oll of he tap et covering fhe absoriion ond sleciolyle holes.

Imert the eleciado in e borad Hale 1o s Kl lenge i s preferable lo leave the lop

espaied and profected Dy the specal wal assembly, os fusholed. Pour 2 1o 4 flens of
watet In the hale o 1l 5 beng Yack filed.

Tamg the eath 1 place kaving space 4o reach fhe connechions and 1o insioll the well
QCCeLs oMby :

Make Ihe connechon fo e FGC copper vinerode

Do nol inyall in o place whee waleshad or downspoul comyofl wil food the -
Provide for campol! when you install, THe wril s

may be o
praviding above insttuc s are (ollowed tnd may be cemented of paved around,

geound is over 5 ohms, appropriaie action thall be faken fo N
less, By inslallg odiiionol. propery s aced, ground mem 5%&
provimily to ground elechiode. A ralest shell be perfomed o demomirate compliance.

CamScunner



50

&0

Those iy b 1o 100 r o0 confiung sysloms, A1 Thewo points hol work Gon e wparaied and

oy e Toshoed fee o onnen e caned essionce. 1ed! polnk thoud be made of tagwe and w28y
fvect 1o weal ot ot o 0 Somelion

EARTH PITS

Thewe should be nuilk < pie conl epincrolo wity a covat id and thould be placed g ne
elechode in vl watl 1o tehed ground level The cover fid shoukd hove marang shoreng %
Aumber ang wtitlen 1 oh Dschode™

MAIN EARTHING SYSTEM

kil The conitas i el aceauaisly aliow in bit lender for the provivon ond the mataliiotan
ol @ complete catliiagg sysiem required 10 mee! the following requirements and snat

@nsure thal ne artne elecincal imstallation is effeclively bonded o earth a3 par B 7455
Sandands

12 The canlrac o wal snysa that The whols of Ihe aleclical ingtaliation s bolh
meachank:ally and sles kically conlinuaus ‘hroughout and is bonded 1o 0 wilable man
aarth in comp =9 o wih the IEE regulations and AS Code of Proclice, Complete
instatiation sl Comply with BS7671: 2000 Thapler 54.

13 A test corme o in shal o provided lor lesting purposas.

4  The nomingl cronaeclional area of ull eorth conlinully conducion shall be n
aceordance witt Ine KE regulotions with jhe minimum size being 25 mmi

1.5 All swilchboards thall ba provided wilh cc opat earth bar continuously run aiong the
swilchboard frarme: Main et elecirode s via earhing cobles shal be connecled lo in
aCcotdons & wilh iaguitements,

14 Al switchgeor malal condull and trynking syslerms, melal fromas, enclosures, fighling
fiftings and caties siedihs shall be bonded fogether and connecled lo the earfh tapes
ol the appropiale swilchboard. Similary oll earth pins and melalic plales of socke!
oullels, switche:, accessores and encksures sholl be bonded lo earth with earth
conlinuity conducion Eoch individual earth poth shal be elecincally conlinuous

throughol! il lengih fam the larthedt poinl of the asocialed parl of the system back o
the main eatth,

1.7 All marthing cabies shal be instalied in accordance wilth the reievant requitements
caled lor in the cabiles section of this specificofion.

18 Al bonding leads in the farm of coble haJing o slondord conducicr shall be lerminated
in “swealed’ wockety ond shal te rgidly bolled o eatthing leminals

1.9 Al sarihing cobles shall be insulated with 2 PVC shealh, Wheare connechion of the earth

leiadd b Thes miin ectih it mode wilh o tranded cable, the sarlh lead shall be double
irsulated with PYC,

Mechanical protechon must be provided for all exlemal run earth cable as specitied.
1.10 Eogrih coble shall hove some comnstruction delail as of phase cobles

L1l The main aarit pits shafl be rod complele with all occessories. The value lor eorth
resislonce shal e | ahm o lass,
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Lye Lot e ety bk (6 rrty Tepvirsirrnn) tewist bes peosedsd foe erelol pilpes
LTI U CET A 8 O T S T PP e S A S o LRSS E ST U R ]
e N s e emret ] i ealety Db o peae e lea el cnarars Bieied b i pneginy esnart il
' 1 Perd v ookl by Al J el Ot Bewdl i cntrees I paan)
BB Ptk conbannnweall, Lioikfirgn sleoc ove, eloor firsenes inelocinicol oo substahons
Fiey wpbr=ch Wit et g aobrlicl by by el oo boel Yo e mmenes Ecithirieg Syt
S b sl el paerpeane crad subwmil 4 pnater shop derasngs willth dalgils foe The

Foatsin

Foast v nbgan bl smcliog cosnediac lors b« telealiom b e ridel el e e supapily ol b
g s ALK e WSZAZE DL,

Pl I et e e shll B Cospaar, cottiodon rostian!,
e Dot s seabe oorth pils os reauired ond shawn inschamaotic tor Ganenalor, efc.
117 Conknclon shal be responsibile for Subsio fion earthing as per IESCO requirements.

VAR e pcies b pils shiall be imlafied in 1ol siab. The eorfh pils shall be double seal fype
de et o walhylond waler prassute up o BOPS equal fo 55m heod of waler.

121 e esinsprusanst conducion parls in the b siding shall bs bonded logeiher.

22 e st orictenice of roised Noor ond suppor! elements shall be bonded 1o the cammon
nanag netwaork in adcifion fo The folowng:

Teurd A3 lray , Chillod waler | Sprinkder / Fre Fighting Pipe Work / Duchwork [ HVAC
Eplicmunl, elc

1723 Foewistation and main Telecom eorth p | arangement in rofl siab double secled eorth
pett skl e used,

124 tauth Bar shol be providad with 1es! links for eech upsirearn coble.
125 lelecom earfhing. LV Ponel aarthing sha! be bondad logether.
CLEAN EARTHING SYSTEM
70 Cwan eatthing system mus! be prvided for Telecornmunicafion System. Dalo
Commurication eic. as per syslam’s requirements and connecled lo o sepoarale earth pil.
Thae lawe curent panel thall be connecle d 1o seporole dedicaled claan satthing syslem.
CODES L STANDARDS FOR ELECTRICAL, FIRE DETECTION AND EARTHING NETWORK:

All works menlionad below will be designed in sirc ' compliance with the applicable sechions of the
codes ond slandards and Ihe dasign guides issuec by the following agencies.

BS 7ax - Code of proclice for pralixclive earthing ol sleckical instaliations

IEC 0344554 - Earthing arangements and profeclive conductors

IEC 40479 . Eftects of curents flowing fheaugh the human bady

BS EN 67305 - Lightning pratection System

ILEE sid, 1 42.2007- Fecommanded Praclice ‘or Grounding of indusitiol and Commetcial
Pawer Systerm

END OF SECTION 14




SPECIFICATIONS
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SPECIFICATIONS
PLUMBING WORKS

GENERAL

The Scope of Works includes supply and installation of all matenal and
equipment and testing. commissioning and making ready for cperation, complete
in all respects the following systems with 12 months maintenance of the same

Plumbing Fixtures, Fittings & Accessones
Sewerage & Rain Water Drainage Works
Cold Water Piping Works

Natural Gas Piping Works

A C Drain Piping Works

Each of the herein before listed systems shall be completed in every respect and
terminated outside the building as shown on the drawings and as
hereinafier specified. Each system shall then be connected onwards to the
Employers existing service pointsifacility under a separate Contract
However, testing and adjusting of each system component and equipment
installed, shall be done properly so that the same is in perfect operating condition
to the satisfaction of the Engineer.

The work throughott shall be executad in the best and most thorough manner,
under the direction of, and to the satisfaction of the Engineer, who will interpret
the meaning of the drawings and sopecifications and shall have the power to
reject any work and matenals which in his judgment, are not in full accordance
therewith. All sieeves for pipes and coxes shall be set accurately on the forms
s0 as to leave openings before the concrete slabs are poured Voids shall be
filled and all surfaces shall be restared to finished condition to the satisfaction of
the Engineer.

The specifications and drawings are complementary and together interpret the
works. Specific notations given on the drawings for any individual item take
precedence over the specifications wnere there is any conflict No interpretation
shall be made from the limitations of symbols and diagrams such as 10 exciude
any element, necessary for proper completion and best operation of each system
of the warks

The Contractor shall be responsible for all items, equipment and matenals until
they are erected or installed in satisfzctory condition and accepted by Employer
in writing including the perind of maintenance All defective tems of works shall
be rectified/replaced by the Contractor without any cost 1o the Employer, duning
this penod to the satisfaction of the Engineer

It is specifically intended, and must be agreed to by the Contractor submitting a
bid under this specifications that anylhing (whether matenal or labour) which is
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usually furnished as a part of such eguipment as s herenafter called for and
which is necessary for its proper complation and best operation shall be
furmished as a part of this Contract without additional cost, whather or nol shawn
in detal on the drawings or descnbed n detaill n the spechicabons  This
provision is in considaration of the fact tnat, in many cases, (he use ol apparalus
of different makes may be considered, which differs in detaill from that descnbed
(althaugh intended to fulfill the same functions)

17 The Contractor shall thoroughly acquaint himself wath the work involved, and
must verfy al the building all measurerents necessary for proper nstallation of
his work Skelches and drawings indicating proposed changes/departures from
contract drawings necessary if any, due to actual site conditions shall be
submitted by the contractor for approval by the Engineer pnor to commencement
of the works

18 Al work must be in full accordance with the intent of the drawings and
specifications, camplete in all respects All equipment and matenal should be
supplied and installed to fit into the space allofted allowing adequate clearance
required for servicing and maintenanca.  Comective measures or changes
necessary for equipment supplied shall be the responsibility of the Contractor.
Such changes should only be camed cut with the consent and approval of the
Engineer given on the Shop Drawings and without any additional cost to the
Employer.

19  The Contractor should obtain a written approval from the Engineer for each itern
of equipment and matenal pror to supply and installation of the same. To enable
the Engineer to give such approval, the Contractor shall submit to the Engineer a
complete set of manufacturer's technical literature indicating the necassary
installation dimensions, weights and performance information including
capacities, RPM, BHP, pressure and temperature data, electncal data etc,
where pertinent, electrical and pedormance diagrams shall also be provided.
Literature sheets shall be marked to indicate the specific equipment offered
Samples of material shall also be provided as and when desired by the Engineer.

Approval of material and equipment by the Engineer however, shall not absolve
the Contractor of their responsibility of furnishing the same of proper size, quality,
quantity and of efficiency to pedform (o the requirements and intent of the
Contract Documents.

110 As-Built Drawings

All information of the works as-built on site shall be recorded by the Contractor
regularly and on completion of the works or part thereof, the Contractor shall
transfer the information on contract drawings/shop drawings and submit three
copies of the same for approval to the Engineer

On receipt of the Engineer's approval, the Contractor shall submit one onginal
tracing of good acceptable quality and six copies of the as-built drawings to the
Engineer for onward transmission to the Employer.
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PLUMBING FIXTURES AND FITTINGS

1%
-

Scope

The work includes providing and installing compiete array of plumbing fixtures,
fithngs and accessones as per drawings and specifications including all iabour,
equipment and matenals required for the satisfactory operation and installation of
plumbing fixtures in all respect

22 Material

Vitreious China Fixtures shall be locally available and approved models of
Chinese origin PORTA in White Colour and the fittings shall be of approved
Makes of ROCA & MASTER as per models mentioned below and also in the
schedule of Fixtures on the Architeciural Drawings and as quantified in the
Plumbing Works' BOQ.

23 Types of Fixtures
The types of fixtures chall be as follows
2131 Western style water closets complete with appurtenances

1 Wash Down close coupled Toilet PORTA Jodel HD25TN with Hydraulic Seat
2 Wash Down close coupled Toilet PORTA "dodel HD229A Baby Commode
3 Wash Down close coupled Toilet PORTA Model HD2ZN

2132 Eastem squath water closets com with appu ances.

1 Squatting Pan PORTA Model HD13 compiete with HD3 Wall Hung Cistern

243 Urinals complete with appurtenances
1 Pedestal Urinal PORTA Model HD850

234 Wash Basins complete with appurtenances

1 Vanity Wash Basin PORTA Model HD3

2 ‘Wash Basin with Pedestal PORTA Model HD11

3 ‘Wash Basin with Hall Pedestal PORTA Model HOLPZO3AH
4 Vanity Wash Basin PORTA Model HDL

235 Stainless Steel Sink complete with appurtenances

1 Singie bowl, single drain, brushed-satin finished 16 gauge Stainless Sink of approved
make

24 Types of Fittings
241 Pillar Cocks for Wash Basins

1 Master Make, Model G63CP
242 Sink Mixer/Faucet

1 Master Make, Model 022CP
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244

25
251

252

253

254

255

256

26

Hand-Held Shower for Toilets

T  Foca Makc, Model SAB130C00
Bib Cocks

1 Master Make, Model 107CP
Types of Bathroom Accessories

Towel Rail
1 Master Make, Model ROYAL 1090P

Coat ks

1 Master Make, Model 101CP

Toilet Paper Holder
1 Master Make, Model 101CP

Liguid Soap Dispenser
1 Master Make, Model 05000CP

Hand Drier

1 Zilver Make, Model 20004-5

Mirror

1 Mirror shall be of Belgian or Japanes: origin, frameless first quality glass, 8mm thick,
without waves, instalied with stainiess steel tamper proof mounting as shown on
Architectural Drawings.

All accessores and incidental items nentioned above, and required to complete
the plumbing installation in all respect such as but not limited to all pipes and
fittings, showers, gate valve, flexible connections, hangers, gaskets, threading
tape, caulking matenals, paint work etc shall be included. The fittings for
coloured fixtures shall have maiching coloured knobs.

Fixture Supports/Settings

Provide all required hangers, supports brackets etc. for the proper installation of

water closet unnals, lavatones, sinks etc. Supports shall be in accordance with
the manufacturers recommendation and as approved by the Engineer. and

where necessary built into partitions or walls and shall be set as tha construction
progresses

Fixtures shall be set in a neat, firished and uniform manner making the
connections to all fixtures of nght angle to the wall unless otherwise directed by

the Engineer Roughing for this work must be accurately laid out so as to
conform to finished wall matenals.

Each fixture or equipment including floor drain, raqumnu connections to the
drainage system shall be equipped with a trap, . i
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3.2

Traps are to be supplied with the fixtures. Each trap shall be placed as near lo

the fixtures as possible, and no fixtures shall be double trapped except otherwise
indicatad

All fixtures and tnmmings in so far as practicable shall be of one manufacturer.

All exposed pipes, valve elc, shall be chromium plated and shall be protected
immediately after installation. During mstallation strap or padded wrenches shali
be used on chrome plated pipe fittings alc

All fixtures shall be set straight and true  The setting shall be lavel and flush with
finished floors and partitions

Plumbing fixtures shall be supplied complete with all required trimming. Fixtures
shall be of first class quality with smooth glazed surfaces, free from warps,
cracks, discolarations or other imperfections and shall be subject to approval by
the ArchitecVEngineer.

Fixture mounting heights and spacing shall be as detailed on the architectural
drawings or as directed by Engineer

Fixtures shall be protected from damage before and after installation.

Fixture carriers shall be fastened securely to structure with power driven
expansion shields and bolts.

Cleaning and Testing

All fixtures and accessories shall be cleaned adjusted and trimmed and the
fixtures shall be flow-tested for proper cynamic action of the set. Defects found
any shall be repaired and/or adjusted before the fixtures and accessories are
finally handed over to the Employer

N WATER & AC. DR
Scope

The work included in this section of contract consists of providing and instaliation
of a complete sanitary and storm drain system as per drawings and
specifications including all labour, equipmentmaterials required for the
satisfactory execution, testing, commissioning and making ready for operation of
the system complete in all respects.

Pipes/Fittings material

All waste pipes, sewer pipes, storm drainage pipes, vent pipes shall be Similar
or superior to DADEX Nikasi Type B, non-pressure, chemical resistant,
Self-extinguishing Non- conductive uPVC pipes conforming to B.S.- 3505.
Fittings shall be matching uPVC DADEX Nikasi fittings with solvent cement
socket.
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Instaliation

Sewerage drainge system is of two-stack design, one for soil and the other for
waslte piping 1o the B S standards of C.O.P. 304:1988 All drainage lines shall be
accurataly lawd true in line and levels from point to point. The pipe-work shall be
laid both above ground and underground as generally shown on drawings and
fimings, suppons, valves, specialilies, elc required and necessary as per the
manufaclurer's recommendations, shall be provided without any additional cost
lo the Employer for a complete working system whether or not shown on
drawings

Pipes and fittings material shall be handled with care to avoide impact and
deformation and should be stered and installed such that it does not remain into
direct expossure with Sunlight Defective pipes shall never be installed and
shall be immidiately removed from site

Pipes and fittings jointing shall be camied oul generally as follows but strictly in
accordance with the manufacturer's instructions:

= Cut the pipe parpendicular to the axis and chamfer.

- Propery clean outside of the pipa soigot end.

= Clean inside of the sealing groove cf the fitting.

- Apply the lubricant uniformly to the spigot end and sealing ring of pipe.

- Pass the spigo! end into the socketconlaining sealing ring untill fully home

- Mark the position of the socket edge with a pen on the pipe then withdraw the
pipe from the socket approximately 10mm (towards thermal expansion gap).

For jointing uPVC pipe to cast iron soc<et or filtings if and wherer required, use
perpose made UPVC sleeves solvent welded to the pipe run into the Cast Iron
socket with approved cold caulking compound. For jointing Cast spigot to uPVC
form an appropriate socket in uPVC pipe by using hot air blowsr and slip the
socket ovar the Cast lron spigot with neoprene *0O" ning, after cooling (Use of
naked flame is strictly forbidden)

Pipe supports shall be of sufficient strenjth to carry the weight of the pipe and its
contents and shall be saecurely attachec to the building structure. For honzontal
runs above ground, pipe supports shall be spaced at intervals of not more than
10 times the pipe diameter to keep the pipe streight preventing sagging. Vertical
lines shall be supportad at intervals of 4 FL

Roof and wall penetrations shall be thru sleeves having an intermal diameter of
atleast 50mm larger than the outside diamater of the pipe. The length of every
such sleave shall be of tha full width or tnickness of the wall and in the case of a
roof, ceiling or floor shall be at least 38rmm longer than the thickness thereof and
shall project to the extent above the uppar surface unless the Engineer orders to
the cantrary. Sleeve shall be set in place before pouring concrele or securaly
fastened and grouted in with cement. The sleeves malenals shall be medium

i
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weight steel pipe with a continuously welded watar stop of 4 76mm steel plate
axtending mimmum of 75mm all around from outside of sleeve all complately
galvanized

Provide propar waterproofing around all sleeves and shaat metal flashing on

each pipa passing through exposed roofs for proper watarproofing as necassary
and as dirtected by the Engineer

Rain waler drainage pipes shall be nstalled lor dischrging rain water from rool
top o ground level as shown on drawings

Provide fool proo! water saal thrnu a gully trap for each waste waler conneclion 1o
the sewerage system.

Independent 6" deep traps shall be provided in the floor for connection of A C
drains to the waste pipe lines as shown on drawings

Terminate Ven! pipe atieast 12 inchas above roof finishes such as to prevent
clogging.

All black iron hangers including rods, inserts, clamps, brackets etc. shall be
pnmed by dipping In zinc chromate steel prolective primer paint before
installation.

No pipes shall pass over andfor under the electncal bus duct and switchgear
panels. However where il becomes absolutely necessary without any cheoice,
protective pans shall be provided under and/or over pipes passing &lectncal bus
duct and switchgear panels. The pan shall be of 12 gauge M. S. Sheet with a
150mm lip having weldaed water-tight comers and painted with three coats of rust
proof paint. The pan supports shall be the same as pipe hangers and the pan
shall be sloped 1o drain away from the bus duct and swilchgear panel.

Burried Pipelines

Excavation: Excavate in such a manner that bumed pipework can be laid on
aven and slable bedding free from hard obejects or sharp projections and to the
alignment and depths as required fo- regular gradients to continuously suppon
the pipe and as directed. Scallop out 2 ball hole in the badding for joining of pipes
and fittings and ensure filing of bell holes so that the sockets are also
continucusly supported after jointing.

Width of tranch shall be sufficient at the bottom to aliow adequate working space
for the pipe jointing and should not be less than 24 inchas or pipa diamaeter plus
18 inches. Trenches are to be kep! clear of water by pumping out water if
necessary. Suppont sides ol excavatad trenches with Planking and Strutting, if
necessary. o ensure a proper and speedy execution of the work

Back Filling: Before backfiling, remcve debris, lrash and other foreign matenal

from trenches, test the pipework and obtain approval from the engineer for
commencing backfilling.
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3.7

28

Fill matenal shall be free from Umbar, rocks 3 inchaes or larger, organic matenq|
and other unsuitable matenal. Earth hilling to the boltom of tha trenchas and 1o o
height ot 12 inches above tha top of the pipes shall be of selected matonais
hand packed, moistened, it necessary, and well rammed on eldher side of the
pipe. Care shall be taken to obtain proper copmaction undar the pipe haunchas
any The remaindar of the earth filling shall be in B-inch layers, sach laya
moistenad, if necessary, and well rammed lo achieve the required compaction
Mechanical taping should only be used afler the pipes are covered with atleas!
24 inches ol consolidated materinl and f recommendad by pipe
manufacturers/suppliars. Where vegetable soil has been remaved, it shall be
replaced at top of the trench and similarly consolidated Surplus earth shall be
disposed off as directed.

Restore to onginal condition existing pavements, roadways, walkways, curbs and
landscaped areas disturbed during the excavation and back filling. The trenches
under pavings shall be back filled by 10 cal sand, and well compacted

Buried Services: Provide proper support to all existing underground pipes
cables, main and other services, if exposed by excavation untill the trenches are
backfilled and re-stored.

Floor Drain. Floor drains shall be of 4" e stainless steel cylindnical body with
perforated top and hexagonal nut screwed to heavy duty brass ferule fixed into
painted cast iron deep seal trap. All floor drains shall be set 1/8" below the
normal finished floor with water-stop collars.

Cieanouts: Cleanout shall be provided where required for proper maintenance of
the system and at all changes In pipe direction and as indicated on the drawings
Cleanout shall be of 4" @ stainless steel cylindrical body with solid top and
hexagonal nut screwed to heavy duty brass ferule fixed into painted cast iron
long radius elbow

Roof Drain: Roof drain where shown shall be cast iron with 4" @ sump.
removable dome-type grating having rcof waterproofing flange with caulked
outlet to fit into C. |. Roof Drain Pipe.

Vent Stack Fitting: Vent fitting on top of vent stack shall be Polished bronze with
vandal proof screws.

Manholes & Gulley traps

Manholes shall be provided in accordance with the drawings, to the inverts and
sizes shown

Manholes and gulley traps shall be constructed of 6" thick block masonry wall in
sizes as shown on drawings with inside arvd outside plastar in 1.4 mixing rato
and aboul 3/4" thickness including 1:3:8, 3" thick PCC concrate bed Manhulus
shall have smooth benching inside with1:3 6 concrete The fiow channgg M,
manholas shall be smooth and accurately shaped lo a semi-circular RO
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radius as practical Manholes 3 FL and deeper shall be provided with Lt
steps of galvanized wrought iron.The tungs shall be 12 inchas in wulln and
spaced approximately 12 inches apart and alternale rungs shall be staggered ar
offset 6 inches. Bars or rods used for steps shall not be less than 1 inch
diameter

Medium weight C.I. covers including frame shall be provided on all manhales and
gulley traps The frame shall be carefully embedded in top slab very neatly so
that the cover and frame are flushed with the finished surface

Apply alleast two coats of bituminous water proofing matenal on extermor
surfaces of manholes and grease lraps as direcled and approved Ly the
Engineer.

Test all manholes for water tightness by filling with water and checking the level
after two hours. Fall in level if any, should be filled back with water to the onginal
level and checked again after half an hour. The water level shoud hold this tme

After the pipe is laid, the joints completed and the trench partially backfilled
leaving the joints exposed for examination the newly laid piping shall be checked
for alignment by flashing light between manholes. If illuminated interior of the
pipe line shows poor alignment, the dispiaced pipe shall be realigned to correct
position and defect shall be repaired.

39  Septic Tank

Septic Tank shall be a two-chamber tank (Sludge Chamber and Effluent
Chamber) constructed of SR cement in-situ class A" high density concrete with
RCC base in sizes as shown on drawings or as approved and shall be plastered
from inside and oulside with water proof matenal.

Sludge chamber shall have a suction pipe extended upto the grade level for
periodic cleaning with a suction pump. The effluent chamber shall have the
provision for pipe inserts for compressed air and/or chlorination if required in
future

Each chamber of the tank shall have manhole covers of cast iron double seal
heavy duty type with frames, The frame shall be carefully embedded in top slab
very neatly so that the cover and frame are flushed with the finished surface

310 Cleaning

Before acceptance of sewerage/drainage system it shall be cleaned to the
satisfaction of the Engineer. The pipe lina shall meet the test of alignment and
grade after pipe line has been backfilled, dewatering devices removed and
manholes completad o n,(‘
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43

ATER PLY SY
Scope

The work included in this saction of contract consists of prowiding and installation
of domestic Cold Water and Hot ‘Nater Pipe works as per drawngs and
specifications including all labour, Fittings, Specialities, equipment and maténal
required for the satisfactory execulior, testing, commissioning and making ready
for operation of the watar supply system for the plan! building

Pipes/Fittings material

All pipes and fittings used In this section of plumbing work wheather exposed,
hidden in block/concrete work or running underground shall be squivalent o
DADEX POLYDEX PP-RANDOM or KELEN of Austria (Polypropylene type 3)

PN20 pressure pipes manufactured to DIN standards 8077 & 8078 and
fittings manufactured to DIN standards 16962

installation

The pipe-work shall be laid bolh above ground and underground as generally
shown on drawings and fittings, valves, hooks/clips, brackets etc required and
necassary as per the manufacturer’s racommendations, shall be provided without
any additional cost to the Employer for a8 complete working system whether or
not shown on drawings.

Pipes and fittings material shall be handled with care to avoide (mpact and
deformation and should be stored and installed such that it does not remain into

direct expossure with Sunlight. Defective pipes shall never be installed and
shall be immidiately removed from site

Pipes and fittings jointing shall be carned out by heat fusion (welding) sinctly in
accordance with the manufacturers instructions and with a manufacturer's
supplied sell regulating plyfusion welding machine.

Pipe welding procedure: The welding procedure shall be stnctly followed as
recommended by the manufacturers for electrofusion sockat joints ensuring that

- Proper tools are used to cut the pipe perpendicular to the axis and to
chamfer.

- The welding surfaces of pipas and fittings are cleaned free from grease with
manufaciurer's recommended cleaning chemical.

- Proper Marking of welding depth on the pipe end

- Simultaneous heating of pipe and fitting according to the required heating
tima with the manufacturer's supplied welding rnachine and

- Pushing the pipe end into the fitting and alligning within the specifiegfime &
allowing required time 1o cool the joint S
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All joints shall be made on the work-tench excapt a faw necoessary o ba made in
place on the wall aftar installation Such points shall bhe kep! in the areas as
accessible as posible.

Pipe bends: Pipe bends can be done within the imits 0 accardance with the
manufacturer's recommendations by cold forming or by using hot ar blower for
short bends Use of naked flame is strictly forbiddon

Valves and specialities shall be fitted with threaded hittinus All thraaded inserts in
the fittings and joints shall be made of nickel plated brass and machined fron
solid bars. The joints shall be sealed with TEFLON saaling tape. The threads
shall in no case be over-tightenad.

Pipe Supports: Install all pipes as straight and direct as possible to form nght
angles or parallel lines with building walls and other pipe inas unigss otherwise
necessary or shown. All pipes shall be neatly spaced and the risers shall be
erected plumb and true paraliel to other pipes. The installation of pipes shall be
thoroughly coordinated with that of all other services 1o avoud interdference and all
pipe work shall be arranged and assembled so as to prevent undue strain or leak
caused by expansion and contraction

Far open installation and for the pipes in the shafts. pipe hangers and suppons /
clamps shall be determined as fixed points and shiding points and shall be
fumished complete with rods, bolts, locks, nuts, swivels couplings, brackets and
all other components and accessories of standard produclts meeting
manufacturer's recommended standards and good engineering practice
adequale to take the supported loads

Valves and connactions resisting tc bending stress have to be fastened by

means of fixed points. In particular cases the fixed ponts shall be positioned
close to branches or wall passages.

The sliding points must keep the system alligned and support it and allow the
axial sliding of the pipes as well. The slidings shall be firmly mounted in order to
prevent vibration and transmision of noise. All changes In direction can be used
to accomadate linear expansion. However if necessary, expansion loops be
provided for pipes above 2°e with a fixed point in the center. Expansion loops
shall also be provided at building expansion joints

Distance between the support points shall not exceed the following:

Pipe o Spacing(Ft.)
12" & 34" 2
1" 2.5
1-1/4" 25
112" 3
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212" a

Consealed / embeded pipes in walls, floor screed elc does not require any
consideration for @xpansion.

All black iron hangers including rods, inserts ciamps, brackets etc. shall be
primed by dipping in zinc chromate stes proleclive primer paint before
installation

No pipas shall pass over and/or urnder the alactncal bus duct and switchgear
panels. However where it becomes absolutely necessary without any choice.
protective pans shall be provided under and/or over pipes passing electncal bus
duct and switchgear panels. The pan shall be of 12 gauge M. S. Sheet with a
150mm lip having welded water-tight comers and painted with three coats of rust
proof paint. The pan supports shall be the same as pipe hangers and the pan
shall be sloped to drain away from tha bus duct and switchgear panel.

Sleeves: Every pipe line laid through any wall floor, cailing or roofs shall be
arranged to pass through pipe sleeves having an intemal diameter of atleast
50mm larger than the outside diameter of the pipe The length of every such
sleeve shall be of the full width or thickness of the wall and in the case of a roaf,
ceiling or floor shall be at least 38mm longer than the thickness thereof and shall
project to the extent above the upper surface unless the Engineer orders to the
contrary. Sleeve shall be sel in place before pounng concrete or securely
fastened and grouted in with cemen:. The sleeves materials shall be medium
weight steel pipe with a continuously welded water stop of 4.76mm steel piate
extending minimum of 75mm all arcund from outside of sleave all completely
galvanized,

Pravide proper walarproofing around all sleeves and shest metal flashing on
each pipe passing through exposed roofs for proper waterproofing as necessary
and as dirtected by the Engineer

The following shall be used for sleeve caulking and packing.-

Space between pipe or plpe covenng and sleeve shall be caulked with an
incombustible, permanently elastic, walarproof, non-staining silicone sealant
leaving a finished surface or fibrous glass to within 25mm of both wall faces and
provide sealant as per above.

Burried Pipelines

Excavation: Excavale In such a manner tha! burried pipework can be laid on
even and stable bedding free from hard obejects or sharp projections and to the
alignment and dapths as required for regular gradients to continuously suppoe
the pipe and as directed. Scallop out a bell hole in the bedding for joiningfs
fittings and ansure filling of ball holes so that the sockets are also continualiSi,
supported after jointing \

m CumScanner



4.4

Width of trench shall be sufficiant at the Lotlom 10 sllow sdaquate working space

for the pipe jointing and should not be less hare 24 nches or pipe diamaeter plus
18 inches. Trenches are to be kept cloar of water by pumping oul water,
necessary Support sides of excavated tranches with Planking and Strutting, if

necassary, o ensure a proper and speecy cxecution of the work

Back Filling: Before backfiling, remove debis trash and other forsign material

from trenches, test the pipework and oblan approval from the engineer for
commencing backhiling

Fill matenial shall be free fram timber, rccks 3 inches or larger, organic material
and other unsuitable matenal. Earth filing to the bottom of the trenches and to a
height of 12 inches above the top of the pipes shall be of selected materials,
hand packed, moistened, If necessary. and wall rammed on either side of the
pipe. Care shall be taken to obtain proper copmaction under the pipe haunches if
any. The remainder of the earth filling shall be in B-inch layers, each layer
moistened, if necessary, and well ramimad to achieve the required compaction,
Mechanical taping should only be used altar the pipas are covared with atleast
24 inches of consolidated matenal and if recommended by pipe
manufacturers/suppliers. Where vegetable sol has been removed, it shall be

replaced at top of the trench and similarly consolidated. Surplus earth shall be
disposed off as directed.

Restore to original condition existing pavamants roadways, walkways, curbs and
landscaped areas disturbed during the excavation and back filling. The trenches
under pavings shall be back filled by 10 cal sand  and well compacted.

Buried Services: Provide proper support to all existing underground pipes,
cables, main and other services, if exposed by excavation untill the trenches are
backfilled and re-stored.

Pressure Testing

All installed pipework must be ventilated and subjected o prassure testing,
as per pipe Manufacturer's recommendal ons. Howevar, the minimum test
pressure must be 10 bar. Following is the procedure:

After the pipe have been installed and before they are concealed, the system
shall be filled with water and vented at high points to ramove air.

If possible the Pressure Pump should be placed at the lowest point in the system.

A suitable Pressure Gauge which is capable of reading changes in pressure of

0.1 bar should be used and should be placed at the lowast point of the pipework
being tested.

Build up to the specified test pressure. Begin the test one hour later. The
pressure should not be increased to compensate for pressure lost dunng this
period, (A small increase in temperature will alter the test Pressure - A 2° C=
Change in pressure of 0.2 bar)

Comacunner
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The test lasts one hour To pass iha tast the change In pressure must be < 02
bar

Rinsing

After pressure lesting the annmng waler pipes must be nnsed. Each nser is
finsed in tum (tha langth of paparwurk should not access 300 FL), starting at the
lowest draw-off point and working up to highest draw-off point. All draw-off points
should be cpened. The nnsirg Yy at each draw-off point should be at least 2
minutes. Aftar the pipe has besan nrsed for approx. 2 minutes at the last draw-off
point. all draw-off points are closed in the reverse order to which they were
opened.

Pipe Line Disinfection

The Contractor shall furnish all equpmernt, labour and matenals for the proper
disinfection of the pipe ine. [isinaction shall be accomplished by chlonnation
after the lines have been tested 'or eakage but before they have been connected
to the main system. Disinfection o the pipe lines shall be done in presence of
the Engineer with equipment appro.ed by him

A chionne and water mixture sha | be supplied by means of a solution feed
chlonnation device. The chionne solution shall be applied at one and of the pipe
line through a trap, in such a mannar that as the pipe line is filled with water, the
dosage appliad to the water antenn ) the pips shall be at lsast 25 mg/1 or enough
to meeat the requirements given nersinaftar

Chlorinated water shall be retained in the pipe line for a pariod of at least 24
hours. After the chlonine treated v atar has been retained for the required time,
the chlorine residual at the pipe extremities and at such cther representative
points shall be at least 10 parts per million. This procedure shall be re-tested until
the required residual chlonne concentration is obtained.

During the process of chlonnation, the pipe line and all valves or other

appurtenances shall be operated while the pipe line is filled with the heavy
chiorinated water

Following complete disinfection af ‘he pipe lines, all treated water be thoroughly
flushed from the pipe line at its exremities. Treated water and water usaed for
flushing the pipeline shall be dispased off in @ proper manner. Fresh treated
water shall be filled in the line and wvater shall be tested for presence of coliform.
The test result should indicate negative coliform presence, If the test indicate
positive coliforr the entire process of disinfection shall be repeated or improved
upon until colform free samples are obtained.

Valves and Spacialties

All valves, Drain cocks, Vants and pipe spacialties required for proper operation
of tha water supply system weather or not shown on drawings shall be pmudoa
by the Contractor without any addrional cost to the Employer These shall-gof™
USA, Eurcpean or Japanese angm having identification plates indicating gams 842
manfacturar and warking orassure |
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Globe villvies shall e pnwidod  fot raguilnhing watar supply ol wilar (e
discharge and

shall be of the bost [uility with aerowind ends, po-rising stem and doubile walge
ar disc type, bronze by et B i sizes as roquimd by it prping systom The

working pressure shall b 1172 e greator than tho sysiam prossum Vislver
construction 1o R AT L allow  re-packing of glads whila Opan il
pressure Valya for un aggrend s WIGES shall bo prnmdntl with o valve box s

cover Valves shall be silar 1o iHosa manutactured by Kitzwawa, b conosto,
Tomoha, Jankins, Crana o Walworth

Gate valves shall e provdad as shutt-olf valves for control of wiler supply
system and shall be of the best guality with scrowad ands, Non-nsing stom
double wedge of QiS¢ type bronza body and tnm in sizas as raquired by hae
pIpINg system. Thae working prassura shall be 1-172 ymaes groator than iha
system pressure valve constructiun 1o ba such as 10 allow re-packing ol glads
while open under prassure Valve for underground services shall be provided
with a valve box and covar Valvas shall be similar to hose manutacturad by
Kitzwawa, Econosto Tomohe. Jankins, Crane of

Foot Valve with Strainer shall be Umque seating design providing positive
seating action at both low and high quality pressures without stamming at all
pressure ranges withiout additanz! loading on the seal, Silent Operation - Short
lingar stroke, used N priming of split case pumps. with cast iron body, silicon
bronze seat and disc and neauydutysminhssstulwwudmmlﬁnm
pasket; flow area 3 10 4 ymas that of the pipe area.

air vents shall be provided on the highest point on mains and shall be
inverted ball-float trap type where required

Expansion Joints shall be beliows type suitable for the pperaling pressure and
temperature of the systam Expansion joint shall be provided on the mains as
required and/or as innk:atudunmedmwims. cmnpluhuﬁthpipe alignment
guide and the anchors nacassary 1o contain the movement where required.

Check Valves. shall be fight weight compact design full swing check vaive for
easy nstaliation without added support to maintain pipeline integrity suitably
sa:a:lammstauedmpumpdnschammmlmmUGmkmOHwﬂtu

Painting and |dentification

All supports, hangers, clamps elc. shall be painted with two coats of pnmer and
two coats of enamel fiish paint.

primer for iron surfaces shall be "KROMIC™ steel protective pnmer of Janson &
Nicholson and for galvanized surfaces it shall be “KROMIC" galvanzed won
primer of Janson & Nicholson.

Finish paint shail be an enamel paint of approved manulacturer

For identification of tha sarvices the colour scheme of the piping sy®
based on the Amencan Standard ASA A-13.1 ol 1975,
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or
3 Brovide taciory-appled, three-layer coating of epoxy, adhesive, and PE

Figld aoplied pnmar and epoxy paint coating on all pipe mﬂ_hmng; Field
a;ﬁ;-un- ¢ coatng s resincled lo fitings and short sechions mqm
nacessanly stnpped for threading of welding Field coating o
manutactured by Amercoat Type 240 or lppll_:ﬂd equal and appl .-
accordnnee with manufaclurer's rscommendations. Galvanizing shall no
he corsidered adequate protection.

Above Ground Fiping Exposed Inside of Building:

1 Pying 1%: nches and smaller shall be seamlass Schedule 40 black stasl,
ASTM A106 or ASTM A53 Type “S*, Grade A or B, with Class 150 black
malleable ron threaded fittings or as approved Dy the local gas
authonties

2 Piping 2 inches and larger shall be Type "S" seamlass or Type "E" alectric
resistance welded Schedule 40 black steel, ASTM A53, Grade A or B,
with Schedule 40 wrought carbon steel fittings, or as approved by the
local gas authorities.

3 All natural gas piping serving labs from main natural gas riser shall be
routed sxposed to view below ceiling and painted in accordance with

Division U9

Execution

1 Natura! gas piping works shall be carmied out by an authorized contractor
approved by the local gas authonties.

2 Install emergency gas shut-cff valve in each line serving individual

laboratory rooms. Locate shut-off actuator within lab area adjacent to
aach room exit at 54 inchas above finished floor. Location of emergency
shut-off shall be accessible to occupants for shutting off the natural gas
supply under emergency conditions and comply with Texas Accessibility
Standards Accessible Elements and Space requirements.

3 Gas piping joints shall be welded from main natural gas riser to each
emergency shut-off valve. Piping from the amergency shutoff valve to the
outlets shall be assembled with threaded fittings provided all joints are
exposed to view or within the confines of laboratory furniture.

4 Install flexible stainless steel appliance/equipment connector at sach
fume hood and biological safety cabinet requiring natural gas service.
Connectors shall not be concaaled within or extended through wall, floor
or partiion and shall be located entirely in the same room as the
connected equipment. Provide an accessible shut-off valve not less than

the nominal size of the equipmant conneclor, immediately ahead of the
connector

Fire Extinguishers

Provide 25 Kg each, all purpose Dry Powder Fire Extinguisher for suppression of
Class A, B & C fires involving wood textiles, paper, flamable liquids, gases etc
in Laboratories and libraries, mounted on trolley, complete with a hosa and
nozzle

| N
; Sigfd
A

%] CamScanner
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pvovido - Rg each, all purpose Dry Fowder Fira Extinguisher for ;uppmﬁsiun of
Clas< A 1 & C twes involving wood textiles, papar, famabla liquids, gases, atic
11 Cotadaps/circulation areas, mounted on walls.

L1$1 OF APPROVED MANUFACTURERS (AVTERNATES SUBJECT TS APPROVAL OF

1L ENGINLERI
PIPES
UPVC CLASS "D" PIPE & FITTINGS FOR COLD WATER & STORM WATER

SYSTEM AGM/NEPRO/ HEPWORTH / NIKAS] - DADEX / APPROVED EQUAL OR
PPRC CLASS PN20 OF KELINHEPWORTH

PPRC CLASS PN20 PIPE& FITTINGS FOR HOT WATER SYSTEM: KELIN / AGM |
NEPRO ! HEPWORTH / NIKASI - DADEX.

PVC CLASS "D PIPE & FITTINGS FOR INTERNAL SOIL, DRAINAGE AND VENT
SYSTEM ABOVE GROUND OR IN FALSE CEILING OR IN SHAFTS ETC: AGM /
NEPRO | HEPWORTH / NIKASI — DADEX.

GUN METAL VALVES.
FOR HOT / COLD WATER SYSTEM: OVEN TROP / HATTERSLEY / ECONOSTO/
CRANE

FLOOR/ROOF DRAINS :
ALF!NE’NIHAEIQADEXMEPWDHTWFIRAL-TUHEEYMFPHOVED EQUAL.
FLOOR/WALL CLEAN-OUTS :

ALPINE/A.A.SANITARY..

ANHOLE/GU S:
CME/TEEPU

End of Plumbing Specs

CamScanner
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COLUMN DETAIL o]
| S=Ng | Calumn Giza WMain Bar Stirrups
1 o] 824 1044 #3@6"c /c
2 C2 Q24 1284 #38E7c /e E E
3 <3 318 Bf4 | 43w6c/c , o O
4 c4 9%3 445 #36 ¢ fc faumn.Cl  CMen S uumnCl CHless T UL
5 | LINTEL gl 2 24 2#4 #3@E"c S |
) FOOTING DETAIL ) |
} Heltam Reinfproement Top Reinforcement
S:Ne| Foating Size Depth = i Trne — .
1 F1 T 4B x 70" 1-6" H4Ba"c /o #4067 /i '
2 F2 g-5" x 8-0" 2-o" e c /o #4TEC /e #a@a"e /e FEE.
3 F3 48" % §-0 1'-6" H4B5" /o F4UE: /¢
4 F4 -0 » 4-0" 10" #A@E"e fc FAmE s /o
.| CFY varyirig 410" #4857 S #AE" e S #aRe"c /o #4868 c /o
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