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The Benazir Bhutto Shaheed University of
Technology and Skill Development Khairpur Mirs

Tender Documents

Name of work: Establishment of Centre for incubation
& Enterprise at the BBSU of Technology & Skills
Development, Khairpur

Volume-I: Conditions of Contract
Volume-I1I: Technical Specifications
Volume-I11: Bill of Quantities (BoQs)
Volume-IV: Tender Drawings



The Benazir Bhutto Shaheed University of Technology
and Skill Development Khairpur Mirs

Name of Work: Establishment of Centre for incubation
& Enterprise at the BBSU of Technology & Skills
Development, Khairpur

TENDER AND CONTRACT DOCUMENTS

VOLUME -1
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CONDITIONS OF CONTRACT
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NOTICE RE-INVITING TNDERS

Date:
Federal /Provincial/Local Government Funds/ Loans / Grant No:
Bid Reference No:

The Benazir Bhutto Shaheed Umversity of Technology and Skill Development, Khairpur Mirs
mvites bids on Composite Schedule of Rates (CSR) & Item Rate basis electronically through
EPADS (E-Pak Acquisition & Disposal System) on a Single Stage - Two Envelope Procedure
from the chgible aml experienced, interesicd  persons/contractors Tirms/companicsfithe

bricldler(s)},
Details of Work: S— o

Estimuged Bid Dateof | Punchuse

oAy Cost{Ra. | Secuin Tender | Timefor | Dwteof | submission | from
Mawe: ol Werk Iin Ks. En}l fee Rs, | Completion | isspanc: | ofbids

Millaonp millian
Establishmen of Cenlre
for  ingubation & 0604 2004 | Theough
Enterprize af the BBEL) F1.186 1424 SO0 12 Moniths A6 2026 up o | SPPRA
ol Techanlagy & Skills 30 am | EPADS
[evelopment, Klaipur | =

3, Eligibility Criteria:

a)  Valid registration with Pakistan Engineering Council {PECY: Category C-4 or above in
relevant field and specialization codes CEDD, CELO, EED4, EEOR, EE1D and EE11(vi).
b} WValid registration with Sindh Revenue Board (SR,
€} NTN Certificate activated status in Federal Board of Revenue (FBR)L
d) Having valid license of Electrical Inspector.
e} At least 03 years relevant experience,
fy - Turnover should be more than or equal to the estimated cost of work in last three vears,
g) Copy of CNIC ol owners/proprietors,
4, Cuabilcation;

i List of similar nature of building works with satisfactory Completion Certificates along
with Letters of Award issued from the Procuring Agency for costing of work done
greater than (twice of the cstimated cost) in million (comulative) for last five (05) years.

i, Details of equipment, machinery and transport owned/leased/hired by the bidder related
to the building construction with documentary evidence.

i, Financial Statement (Summary), Income Tax Retums, Bank Statements and Audited
Reports for last three (03) years,

iv.  List of litigation (if any) their nature and states/oulcomes,

v.  Affidavit on original stamp paper o at least Rs. 100V- {duly notarized) to the effect that
the bidder 15 not black listed and not involved in any litigation and arbitration with any
Government Procuring Agency and bidder hag nol abandoncd any work,

vi.  The bidders shall have to submit complete details of Emgineering and Technical
persannel along with CVs {duly signed by concerned person with attested coples of
lestimonials and having relevant expericnce),

vil, Al docoments required should be clearly legible and attested from any gazetted Gove
officer otherwise bid cannot be considered For qualification.

viii.  Bidders shall have 1o submit affidavit on original stamp paper of at least Rs.100/- {duly

Signature/Stamp of Elicm M’q_ﬂf;

notartzed) (o the effect that:
a. Al the documents /particulars’ information fumished are absolutely true & correct.

—— Cliads
Sumature/Stam i of Corrmomer
Dt 1 e
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b, Declaring that there is no involvement in any corrupt, Mraudulent and collugive
praclices.

e [If, at any stage, the information is found 10 be bogus, fake, forged, or counterfeit,
action shall be taken in accordance with the applicable mles.

5 Bidding/Tender Documens:

I Interested bidders ave required to get registered themselves on EPAD system in the link
hitps:Vsingdb.eprocure. gov pksupplierregistration for submission of clectronics bids.
Bidding documents can be: viewed Hdownloaded from
hitps://poralsindh eprocure.gov.pk and: also availeble and viewed from, University's
website: hitps:/bhsutsd.edu pkftenders!,

i, The bids prepared in accordance with the instruction given in the hidding document
must be sulmnitted on EPADS, The onginal imstruments of tender fee (non-refundable)
and bid security, in shape of Call Deposit issued by any scheduled bank of Pakistan, in
favour of, “the Benazir Bhulle Sheheed University of Technology and Skill
Development Khairpur Mirs™ must reach the Procuring Agency (the undersigred) in
the sealed envelope prior 1o the deadline of submission of e-bids. The technical bids
will be opencd by the Procurement Committee on the same day at 11:00 am, in
presence of the bidden(s) or their authorized representative who wish to be present,
After completion of Technical Process, the Financial Bids of technically qualified
bidders will be opened and uploaded on EPADS, accordingly.

b, Un-responded tenders will be again issued/submitied/opencd on the following dates:-

Attempt:  (a) Issue date (b) Bubmission & opening date
2 22-04-2026 to 08-05-2026  08-5-2026(10:30am)8e08-05-2026( 1 1:00 wm)

T Venue; through EPADS, office of the Director (Works & Services), the Benazir Bhutto
Shaheed University of Teclmology and Skill Development, Khairpur Mirs (Phonedt 0243-
02016K),

" Un-foreseen sitnation: In caze of such siteation resulting in ¢losure of office on the date of
opening or if Governiment declares holiday, the tenders shall be submitted, opened on the
next working day at the same time and venne.

9 Funding Position:

Crovermiment of Sindh (ADP scheme),

£iR Terms & Conditions:
#) Under following conditions bid will be rejected:-
i Conditional bid(s).

1. Bid{x) without bid sccurity of required amount and form.
il Bids received after specified date and time.
iv.  Black listed finns.

b Bid Validity Penod; - 90 days (Ninety Dayz)

€) Ewvaluation Criteria:- The required documents attached with the application/id shall be
evaluated on YesMNo basis (check list),

d) Procuning Apency reserves the right to reject any or all bids subject 1o the relevant
provisions of Sindh Public Procurement Rules 2000 {amended up 1o date).

— {Pu.:t
Signature/Siamp of Eiemt o) o Signature/Sard of

Girectoer | vl
The Boparir Bhutlo Shahowd
Ummerirty el Teceeciogy aod ihd

Al irpr lin



INSTRUCTIONS TO BIDDERS

(Mote; These Instructions to Bidders aleng with bidding data will not be part of the Contract and will

8.1

11

1.2

8.2

2.1

31

Signature/Stamp of Eent-tea b /) Signature/Stamp of &

cease to have effect once the contract is signiad.)
GENERAL
Scope of Bld

Procuring agency as defined in the bidding data hereinafter called “the procuring agency”
wishes to recelve bids for the construction and completion of works as described in these
bidding dacuments, and summarized in the bidding data herelnafter referred to as the "Works",

The successful bidder will be expected to complete the works within the time specified In
Appendiz-A to Bid

Source of Funds

Procuring agency has received/ applied for leanfgrant) Federal) Pravincialflocal Gevernment
funds from the source(s} indicated in the bidding data in various currencies towards the cost of
the project/scheme specified in the bidding data, and it is intended that part of the proceeds of
this loanfgrant/funds will be applied to eligible payments under the contract for which these
bidding documents are issusd,

Eligible Bidders

This Invitation for Bids is open to all interested bidders who are eligible under provisians of
Sindh Public Procurement Rules as mentioned befow and the criteria given in the Notice inviting
Te-nder (NIT)/ Bidding Document.

Firms and individuals, national or Intermational, may be allowed to bid for any project where
international competitive bidding is feasible. Any conditions for participation shall be Hmited to
those that are essential to ensure the bidder's capability to fuifill the contract in question.

[a) Bidders may be axcluded if;
{1] s a matter of law or official regulations, commercial relations are prohibited
with the bidder’s country by the federal government, or

{iil A firm is blacklisted/ debarred by the procuring sgency and the matter has been
reported to the Authority, subject to Rule 39 of Sindh Public Procurement Rules,

(b}  Government-owned enterprises of Institulions may participate only if they can estabiish
that they are;

] Lagally and financially autonomous, and

[} Operate under commerclal law,

Provided that where govemment-owned universities or research cenloss in the country
are of a unique and excoptional nature, and their participation is eritical to project

implementation, they may be allowed to participate; and

Bidders shall include all those constructors who are registered or incorpora
Pakistan, Irrespective of the nationality of their owners and professional staff, o
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[B.4

1.1

IB.5

5.1

IB.6

6.1

6,2

8.7

Tl

[} Bidders arg:-
{i) pre-gqualified with procuring agency for particular project/scheme:;

i Registered with Pakistan Engineering Councl in particular category
[if applicabie)

One Bid per Bidder

Each bidder shall submit only cne bid either by himself, or as a partner in a joint venture. A
bideler who submits or participates in more than one bid [other than alternatives pursuant to
Clause 18,16) will be disqualified.

Cost of Bldding

The bidders shall bear all costs associated with the preparation and submission of their
respective bids, and the procuring agency will in no case be responsible or liable for those costs,
regardless of the conduct or cutcome of the bidding process,

Site Visie

The bidders are advised to visit and examine the site of works and its surroundings and obtain all
information that may be necessary for preparing the bid and entering into a contract for
constriection of the works. All cost in this respect shall be at the bidder's own expenses,

The bidders and any of their personnel or agents will be granted permission by the procuring
agency to enter upon his premises and lands for the purpose of such inspection, but only upon
the cxpress cendition that the bidders, their personnel and agents, will release and Indem nify
the procuring agency, his personnel and agents from and against all liability in respect thereof
and will be responsible for death or personal injury, loss of or damage to property and any other
loss, damage, costs and expenses incurred 35 a result of such inspection,

BIDDING DOCUMENTS
Contents of Bidding Documents

The bidding decumeants, in addition to invitation for bids, are these stated below and should be
read in conjunction with any addenda ssued in sccordance with Clause 1B.9.

Instructions to Bidders,

Bidding Data.

General Conditians of Contract, Part-1 {GCC)
spetial Conditions of Contract, Part-1 (SCC)
Specifications.

Form of Bid and Appendices to Bid.

Bill of Cuantities (Appendix-D to Bid).

Farm of Bid Security,

Form of Contract Agreermant.

Forms of Performance Security, Mobilization Advance Guarantee and Indenture bond
for secured advance,

k. Drawings.
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7.2

8.2

8.1

8.4

9.1

9.2

9.3

18.10
11

a1

117
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The hidders are expected to examing carefully the contents of all the above documents. Fallure
to comply with the requirements of bid submission will be at the bidder's cwn risk. Pursuant 1o
Clause 18,26, bids which are not substantially responsive to the requirements of the BD will be
Fejects.

Clarification of Bidding Documents

Any interested bidder requiring any clarification(s) in respact of the bidding documents may
notify the procuring agency In wiiting at the procuring agency's address indicated 11 the
Invitation for Bids/NIT/EOL Procuring agency will respond te any request for clarification
provided they are received at least five calendar days prior to the date of opening of bid.

Copies of the procuring agency’s response will be forward to all the bidders induding a
description of the enguiry, but without disclosing the identity of ita/their initiatons),

Amendment of Bidding Documents

AL any time prior to the deadline for submission of bids, the procuring agency may, far any
reason, whether at his own initiative or in response to a clarification requested by a interested
bidder, madify the bidding documents by issulng addendum,

Any addendum thus issued shall be part of the bidding docurments pursuant to sub-clause 18 7.1
hereof and shall be communicated in writing to all bidders. Interested bidders shall acknowledge
receipt of each addendum in writing to the procuring agency.

Ta afford bidders reasonable time in which to take an addendum into account in preparing their
blds, the procuring agency may extend the deadline for submission of bids in accordance with
18,20

PREPARATION OF BIDS

Language of Bld

The bid and all correspondence and documents related to the bid exchanged by a bidder and
the procuring agency shall be in the fanguage stipulated in the bldding data and | Conditions of
the contract, Supporting documents and printed literature furnished by the bidders may be in
amy other language provided the same are accompanied by an accurate translation of the
relevant parts in the bid language, in which case, for purposes of evaliation of the bid, the
transiation in bid language shall prevail.

Documents Accompanying the Bid

Each bidder shakl:
As per Motice Inviting Tender
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Anal

[c} Furnish a technical proposal taking into account the various Appendices to Rid specially

the fallowing:

Appendix-E to Bid Proposed Construction Schedule
Appendix-F Lo Bid Method of Performing the Waork
Appendis-G o Bid List of Major Equipment

Appendix-K to Bid Organization Chart for Supervisory Staff

And other pertinent information such as mobilization programme etz

£1.2  Bids submilted by a joint venture of two (W) or maore firms shall comply with the following
FEgUrements:

1) DOne of the joint venture partners shall be nominated as being in charge and this
authorization shall be evidenced by submitting & power of attorney signed by legally
authorized signatories of all the joint venture partner:

(k) the bid, and in case of a successful bid, the Form of Contract Agreement shall be signed
by the authorized partner 5o as to be legally binding on all partner:

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

(e} all partners of the joint venture shall at all times and under all clrcumstances be lable
|ointly and severally for the execution of the contract in accordanee with the contract
terms and a staterment to this effect shall be included in the authorization mentioned
under Sub-Para{a) above as well as in the Form of Bid and in the Form of Contract
Agreement (in case of a successful bid),

i 1 . ~ Cled
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(e} # copy of the agreement entarad inta by the joint venture partners shall be submitted
wilh the bid stating the conditions under which it will function, its period of duration,
the persons autharized to represent and obligate it and which persons will be directly
respoansible 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
wenture, and any other information necessary to permit o full appraisal of thiz
functioning. Mo amendments / modifications whatsoever in the joint venlure agreement
shall be agreed to between the joint venture partners without prior written consent of
the procuring agency;.

i Submission of an alternative Letter of Intent to execute a Joint Venture Agreement shall
be mandatory.

113  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 sub-clause |8 1.2 horeol.

IB.12 Hid Prices

12.1  Unless stated otherwise In the bidding documents, the contract shall be for the whole of the
works as described in 18 1,1 hereof, based on the unit rates or prices submitted by the bidder or
percentage guoted above or below an the rates of Composite Schedule of Rates [CSR), as the
case may be.

12:3  The bidders shall fill In rates and prices for all ftems of the works described In the Bill of
Quantities. ltems against which noorate or price is entered by a bidder will not be pald far by the
procuring agency when executed and shall be deemed to be covered by rates and prices for
ather items in the Bill of Quantities. In case of Compasite Schadule of Rates, if the bidder fails to
mention the percentage above or below, it shall be deemed to be 2t par with the rates of
Composite Schedule of Rates,

12,3 The bid price submitted by the Constructor/constructor shall include all rates and prices
including the taxes. All duties, taxes and other levios payable by the constructor under the
contract, or for amy other cause during the currency of the execution of the work or otherwise
specified in the contract as on the date seven days prior to the deadline for submission of bids,

124 The rates and prices guated by the bidders are subject to adjustment during the performance of
the contract in accordance with the provisians of Clause 70 of GCC. The hidders shall furnish the
prescribed infoermation for the price adjustment formula in Appendix-C to Bld, and shall submit
with thair bids such other supporting Infarmation as required under the sald Clavse. Adjustment
in prices guoted by bidders in case of NCB will st be allowed encept on those tems notified by
Finance Department after the date of opening and will be paid accordingly, Incase of 1CA, Clause
dfii} of Section C of Instructions to bidders and bidding data shall apply.

18.13 Cwurrencies of Bid and Payment

13.1  The unit rates and the prices shall be quoted by the bidder entirely in Pak rupees, A bidder
expecting to incur expenditures in other currencies for inputs to the woks supplied from outside
the procuring agency's country [referred to as the "Foreign Currency Requirements®) shall
indicate the same in Appendis-8 to Bid, The proportion of the bid price {excluding Pravisional
sums) needed by him for the payment of such Foreign Currency Requirements either (1) entirely
in the currency of the bidder's home country or, [ii] at the bidder's option, entirely in Pak rupees
provided always that a hidder supecting to incur expanditures in a currency or currengies other
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than those stated In (i) and (i) aboyve for @ portion of the foreign currency requirements, and
wishing to be paid accordingly, shall indicate the respactive portions In the bid,

13.2  The rates of exchange to be used by the bidder for currency conversion shall be the selling rates
published and authorized by the State Bank of Pakistan prevailing on the date, 07 (seven) days
prior to the deadline for submission of bids, For the purpese of payrments, the exchange rates
used in bld preparation shall apply for the duration of the contract,

IB.14  Bid Validity

141 Bids shall remain valid for the period stipulated |n the bidding data from the date of opening of
bid specified in clause 1B.23.

14.2  In exceptional circumstances, prier to expiry af the eriginal, the procuring agency may request
the bidderss to extend the period of validity for a specified additional period, which shall not he
for moere than one third of the original period of bid validity, The request and the responses
thereto, shall be made in writing, A bidder may refuse the request without the forfeiture of the
bid security. In case, a bidder agreed to the request, shall not be required ar permitted to
madify the bid, but will be required to edend the validity of the bid security for the period of
thie extension, and incompliance with Clause 18,15 in all respects.

18,15 Bid Security

151  Each bidder shall furnish, as part of the bid, a bid security in the amount stipulated in the
bidding data in Pak Rupees or an equivalent ameunt in a freely convertible currancy,

152 The bid security shall be in the form of deposit at call, issued by a Scheduled Bank in Pakistan or
from a foreign bank duly counter guaranteed by a Scheduled Bank in Pakistan In (avor of the
procuring agency, which should commensurate with the bid validity periad. The bank guarantes
for bid security shall not be acceptable in the manner as provided at Annexure BS-1

15,3 Any bid net accompanied by an acceptable bid security shall be rejected by the procuring agency
as non-responsive,

15.4  Bid security shall be released to the unsuccessiul bidders once the contract has been signed with
the successful bidder or the validity period has expires,

155 The bid security of the successful bidder shall be retained as performance security in addition to
3% additional call deposit or returned when the bidder has furnished the required Performance
security of 10% and signed the Contract Agreement. Security deposit at the rate of 5% shall be
deducted from the interim or running hbilks,

15,6 The bid security may be forfeited:
[a) if the bidder withdraws his bid except as provided in sub-clause I8 22,1

(b} if the bidder dees not accept the correction of his bid price pursuant to sub-clause (B
27.2 hereof; ar

[e] In the case of successful bidder, if he fails within the specified time limit to:

)] Furnish the required Performance Security; or
fii} Sign the Contract Agreement,
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IB.16 Alternate Proposals/Bids

16.1  Each bidder shall submit only one bid elther by himeell, or as a member of a joint venture, until
and unless they have been requested or permitted for alternative bid, then he has to purchase
separate bidding documents and alternate bid shall be treated as separate hid,

16.2  Alternate proposals are allowed only for procurement of works where technical complexity is
Imeolved and more than one designs or technical solutions are being offered. Two stage two
envelope bidding procedure will be appropriate when alternate proposal is required.

16,3  Alternate bid{s) shall contain (a) relevant design calculations; (b} technical specifications; ic)
propased construction methodology; and (d] any other relevant detalls / conditions, provided
that the total sum entered on the Form of Bid shall be that which represents complete
compliance with the bidding documents.

IB.17 Pre-Bid Meeting

171 Procuring agercy may, on his own motion or at the request of any bidder, hold a pre-bid
meeting to clarify issues and to answer any questions on matters related to the bidding
documents, The date, time and venue of pre-bid mesting, if convened, shall be communicated
to all bidders. &l bidders or their authorized representatives shall be invited to attend such &
pre-bid meeting at their own expense.

182 The bldders are requested ta submit questions, if any, in writing so as to reach the Procuring
agency not Iater than seven (7) days bafare the proposed pre-bid meeting,

173 Minutes of the pre-bid meeting, including the text of the questions raised and the replies given,
will b transmitted without defay to all bidders. fmy modification of the bidding documents
listed in sub-clause 1B 7.1 hereof, which may become necessary as a result of the pre-bid
meeting shall be made by the procuring apency exclusively through the issue of an Addendum
pursuant te Clawse |B.2 and not through the minutas of the pre-bid meeting.

174 Absence at the pre-bid meeting will not be a cause for disqualification of a bidder,
IB.1E  Format and Signing of Bid

18.1  Bidders are particularly directed that the amount entered on the Form of Bid shall be far
perferming the contract strictly in accordance with the bidding documents,

18.2 Al appendices to bid are to be properly completad and signad.

18.3  Noalteration 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
compiled with, the bid may be rejected.

18.4  Each bidder shall prepare by filling out the forms without alterations and shall provide an
original copy aleng with photocopies as per the requirement of the procuring agency specified in
the bidding data. The original as well as copylies] of the document shall be clearly marked as
"ORIGINALY and ‘COPY", as the case may be. If there is any discrepancy between ariginal ane
copy [ies) then the original shall prevail,

185  The original and all copies of the bid shall be typed or written in indelible ink [in the case of

topies, Photostats are also acceptable) and shall be signed by a person{s] duly authgyized to sign
, —— s
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on behall of the bidder pursuant to sub-clawse IR 11.1 {a) hereof. All pages of the bid shall be
initialed and stamped by the person(s] sigaing the bid.

186  The bid shall contain no alterations, omissions or additions, except to comply with instructions
issued by the procuring agency, or as are necessary to correct errars made by the bidder. Such
corrections shall be initialed by the personis) signing the bid.

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

18.8  Bidders should retain a copy of the bidding documents as their file copy.

(1 SUBMISSION DF BIDS
IB.1%  Sealing and marking of Bids

19.1  Each bidder shall submit his bid throuwgh EPADS as under:

{Al——0RIGINAL-ad-sre—copy—efthe—bid-shall-be—ceparatelysealed-and-put-In-soparate
envedopesspd-macked-assaeh-

for——The-envelopess erlaining-the-DRIGHAL-aRd-copy-shall- be-put-in-ore—seated-ervelope
and addeosspdaspiven-nssb—alausa B 19,2 hosoof,

o —Fhasnner-and outeenvelopecshall:
{a——bhe-addressto-theprocurnpagensy-at-the-address-pravided-in-the-bidding-data,

to——hear-the rame-and-identification-numberof-the-contsact-ssdefined-in-the-bidding data
are

fel——previde-a warnlpg-nel-to-open-balose-the-sime-and-date-for-d-opening—asspecified-in
the-hadddiap-elata,

193  In addition to the [dentification required in sub- Clause 18 19.2 hereof, the inner envelope shall
indicate the name and pestal address of the bidder to enable the bid to be returned unopened
im case it is declared "late” pursuant to Clawse 1821

194 If the outer envelope is not sealed and marked as above, the procuring agency will assume po
responsibility for the misplacemeant or prematura opening of the Bid.

I8.20 Deadline for Submission of Bids

201 [a) Blds must be received by the procuring agency at the address specified no
Iater thar the time and date stipulated in the bidding data,

{hl Blds with charges payable will not be accepted, nor will arrangements be undertaken to
collect the bids from any delivery point other than that specified above, Bidders shall
bear all expenses incurred in the preparation and defivery of bids, No claims shall be
entertained for refund of such expenses,
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el Where defivery 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 a separate
Ietter attached to but not included in the sealed bid package,

fdl) Upon roguest, acknowledgment of receipt of bids will be provided to those making
delivery in persen or by messenger,

0.2 The Procuring Agency may, at its discretion, extend the deadline for submission of bids by
issuing an amendment in accordance with 1B 09, |n such case, all rights and obligations of the
procuring agency and the bidders shall remain the same as mentioned in the original deadline,

[B.21 Late Bids

211 fa} Ay bid receivad by the procuring agency after the deadline for submission
of bids prescribed in to clagse 18 20 shall be returned unopaned to such bidder,

(b Delays In the mall, person transit, or delivery of a bid to the wrong office shall not be
accepied as an excuse for failure to deliver a bid at the preper place and time. It shall ba
the biddes's responsibiity to submit the bid in time.

18.22  Modification, Substitution and Withdrawal of Bids

221 Any bidder may modify, substitute or withdraw his bid after bid submission provided that the
modification, substitution or writtén notice of withdrawal s received by the procuring agency
prior to the deadline for submission of bids,

332 The modification, substitution, or notice for withdrawal of any bid shall be prepared, sealed,
marked and delivered in scoordance with the provisions of Clause 1B.19 with the other and inner
envelopes  additionally  marked "PAODIFICATION" "SUBSTITUTION"ORWITHDRAWALY  as
appropriate,

323 No bid may be madiflied by a hidder after the deadline for submission of bids except in
accordance with to sub = clauses |8 22,1 and 1B 27.2.

224 Withdrawal of a bid during the Interval between the deadlines for submission of hids 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 16 15,

E: EID OPEMING AND EVALUATION
1823 Bid Opening

231 Procuring agency will pen the bids, including withdrawals, substitution and modifications made
pursuant to Clause [B.22, in the presence of bidders' representatives who choose to attend, at
the time, dabe and location stipulated in the bidding data. The bidders or thelr representatives
who are attendance shall sign an attendance sheet

233 Envelopes marked "MODIFICATION”, "SUBSTITUTION" OR “WITHDRAWAL" shall be opened and
read out first. Bids for which an aceaptable notice of withdrawal has been submitted pursuant to
clavge 1B,22 shall not be opened.

233 Proturing agency shall read aloud the name of the hidder, total bld price and price of any
alternate Proposal(s), if any, discounts, bit modifications, substitution and withdrawals, the
presence of absence of bid security, and such other details as the procuring agency may
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cansider approprizte, snd total amount of each bid, and of any alternative bids iFthey have boen
reguested o permitied, shall be read aloud and recorded when opeted,

234 Procuring Agency shall prepare minutes of the bid opening, including the Information disclosed
to those presont In accordance with the sub-clause 233,

IB.24  Process to be Confidential

241 Inforrmation relating to the examination, clasification, svaluation and comparison of bid and
recommendations for the award of the contract shall not be disclesed fo bidders or any other
person not officially concerned with such process, Any effort by a bidder to influgnce the
procuring agency’s processing of bids or award decisions may result in the rejection of such
bidder's bid.

1B8.25% Clarification of Bid

25.1  To assist in the examinatlon, evaluation and comparisons of bids, the procuring agency may, at
its discretion, ask any bidder for clarification of the 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 arithmetic errors discovered by the procuring agency in the evaluation of the bids in
accordance with clause |8 28.

IB.26 Examination of Bids and Determination of Responsiveness

26.1  Prior to the detailed evaluation of bids, the procuring agency will determine whether the hidder
fulfills all codal requirements of eligibility ¢riteria given in the tender notice such as reglstration
with tax authorities, registration with PEC {where applicable), tumover statement, experience
statement, and any other conditicn menthoned in the NIT and bidding document, If the bidder
does not fulfill any of these conditions, it shall not be ovaluated further,

26.2  Once found to be fulfilling the elighility criteria, as mentioned in sub- dause 6.1, these hids of
eligible bidders will be evaluated for technical responsiveness as per specification and criteria
given in the bidding documents. Technical and financial evaluations may be carried out In
accordance with single stage-single one envelope, single stage-two envelopes, two stage or two
state-two envelopes bidding procedures, depending on the selection procedure adopted by the
profuring agency.

26,2 A bid will be considerad techrically responsive i It (1) has been properly signed: (i) is
sccompanied by the required bid security; and {I1i) confarms 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, quality or
performance of the warks; [ii} which Imits In any substantial way, inconsistent with the bidding
documents, the procuring agency's rights or the bidder's obligations under the contract; or (]
adoption/rectification whereof would affect unfairly the competitive position of other bldders
prasenting substantially responsive bids.

6.4 I a bid s not substantially responsive, i1 will be rejected by the procuring agency, and may net
subsequently be made respansive by eorraction or withdrawal of the non-conforming deviation
oF reservaticn.
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1B.27 Correction of Errors hefore Financial Evaluation

271 Bids determined to be substantially responsive will be checked by the procuring agency for any
arithimetic errors, Errors will be corrected by the proturing agency as follows:

[#) Wihere there is # discrepancy between the amounts in figures and in wards, the ameunt
in words will govern; and

(b} where there is a discrepancy between the unit rate and the ling item total resulting from
multiplying the unit rate by the quantity, the unit rate as quoted will govern, unless in
the epinion of the procuring agency there is an obviously gross misplacement of the
decimal point in the unit rate, in which caze the line item total as quoted will goevern and
the unit rate will be corrected,

27.2 The amount stated in the Form of Bid will be adjusted by the procuring agency in accordance
with the above procedure For the correction of errors and with the concurrence of the bidders.
The amount thus corrected 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 accordance with sub- clause 18 15.6(b) hereof,

IB.28 Financial Evaluation and Comparison of Bids

281 The procuring agency will evaluate and compare anly the Bids determined to be substantially
responsive inaccordance with clause 16 26,

282  In evaluating the Bids, the precuring agency will determine for each bid the evaluated bid price
by adjusting the bid price as follows:

(a] Making any correction for error pursuant to clavse 18 277

() Excluding provisional sumns (if any], for contingencies in the Summary Bil|
of Quantities, But including competitively priced Day waork; and

icl Making an aporopriate adjustment for any other acceptable variation or deviation.

28.3  The estimated effect of the price adjustment provisions of the conditions of contract, applied
over the period of execution of the contract, shall not be taken in to account in bid evaluation.

ZEA If the bid of the successful Bldder s serfously unbalanced in relaticn to the procuring agency’s
estimate of the cost of work to be performed under the contract, the procuring agency may
require the bidder to produce detailed price anlses for any or all ltems of Bill of Cluantities to
demaonstrate the internal consistency of those prices with the construction methods and
schedule proposed. After evaluation of the price analyses, the proouring agency may require
that the amount of the Performance Security set forth in clause 1B32 be increased at the
expense of the successhil bidder to a level sufficient to protect the procuring agency against
financial loss in tha event af default of the successful bidder under the contract.

28.5  Evaluation Report

After the completion of evaluation process, a5 describe in clauses 1B 27 and 1B 28, the procuring
agency shall prepare an evaluation reporl, The evaluation report shall contain names of all the
bidders, technical and financial score or comparison, name of lowest evaluated bidder and any

ot her information that procuring agency may like toincude in the report, %
| — s
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F, AWARD OF COMTRACT
18,29  Award

291 Gubject to clawse |8 30 and 1B 34, the procuring agency shall award the contract to the bidder
whose Bld has Been determined 1o be substantially responsive te the bidding documents, and
who has offered the lowest evaluated bid, provided that such bidder kas been determined to be
eligible in accordance with the provisions of clavse 1B O3 and quality purswant to sub-clause |18
294,

29.2  Procuring agency, ab any stoge of the bid evaluation, having credible reasons for or having prifmo
focie evidence of any deficiency(ies) in consbrector’s capacities, may require the constructor to
provide information concerning their professional, technical, financial, kegzl or managerial
competence whether already pre-qualified or not for the said project.

Provided that such gualification shall only be laid dawn after recording reasons, thereof, in
writing. Thiy shall form part of the records of that bid evaluation report.

18.30 Procuring agency’s Right to Reject all Bids or Annul the Bidding Process

ANl Mot withstanding clause 1B 29, the procuring apency resenves the right to annul the bidding
process and reject all bids or proposals, at any time prior to award of contract, without thereby
incurring any liability to the aflfected bidders or any obligation except that the grounds for
rejection of all bids shall be communicated promptly to all bidder who submitted a bid, without
giving justification of prounds.

1B.31 Motification of Award

311  Prior to expiry of the period of bid validity, including extersion, prescribed by the procuring
agency, the procuring agency shall notify the successful bidder In writing [“Letter of
Acceptance”) that his bid has been sccepted. This letter shall mention the sum which the
procuricg agency will pay to the constructor in consideration of the execution and completion of
the works by the constructor as prescribed by the contract [hereinafter and in the conditions of
contract called the *Contract Price”).

312 Mo negotiation with the bidder having evaluated as lowest responsive or any other bidder shall
be permitted, howeser, procuring agency may hold meeting to clarify any item in the bid
eva luation repart.

313 The notification of award and its aceeptance by the bidder will constitute the formation of the
contract, binding the procuring sgency and the bidder till signing of the formal Contract
Agreement,

314 Upon furmishing by the successful bidder of a Performance Security and signing of the contract,
the procuring agency will promptly notify the name of the successful bidder to all bidders and
retisrm their bid securities accordinghy.

31,5 The notificatiom of the award shall be hoisted an  the Aotharity's  website
{wwwr pprasindh. gov.pk) as well as the procuring agency's website, IF avallable.

31.6 Dehriefing.

{a) A Hdder may ask the procuring agency for reasons for non acceptance of his bid any

may request for a debriefing meeting and procuring agency shall give the Feasons

: CHind
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1832

32.1

3z.2

323

iB.33

331

a3z

333

33.4

I8.34

IB.35

for such non acceptance, either in writing or by holding o debriefing meeting with such a
bidder.

i) The requesting bidder shall bear all the costs of attending susch a debriefing,
Performance Sacurity

e successful hidder shall furmish to the procuring agency at Perfarmance Security in the form
and the amount stipulated in the bidding data and the Conditions of Contract within a perind of
18 days after the receipt of Letter of Acceptance.

Failure of the successful bidder te comply with the requirements of Sub-clause 1B.32,1 or clauses
IB 33 ar B 35 shall constitute sufficient prounds for the annulment of the award and forfeiture
af the hid security.

Walidity of perfarmance security shall extend at least ninety days beyond the date of complation
of contract, or as mentioned in the bidding data to cover defects liability periodsubject to final
acceptance,

Signing of Contract Agresment

Within 14 days fram the date of furnishing of acceptable Performance Security under the
Conditions of Contract, the procuring agency will send the successful bidder the Contract
Agreement in the form provided in the bidding documents, incorporating all agreements
between the parties.

The formal Agreement between the procuring agency and the successful bidder shall be
pecuted within 14 days of the receipt of the Contract Agreement by the successful bidder form
the procuring agency.

Provided that the procuring agency may reduce the maximum timea limit for signing of contract,
as and when reguired, and shall be mentioned in the bidding documents,

A procurernent contract shall come Into force when the procuring agency signs contract, the
date on which the signature of bath the procuring agency and the successful bidder are affixed
to the written contract, Such affixing of signature shall take place within the time prescribed in
hidding documents.

Stamp Duty

The formal agreement between the procuring agency and the bidder shall be duly stamped at
rate af (.35% of bid price (or updated from time to time by the Government) will be paid by
successful bidder as government stamp duty.

General Performance of the Bidders

Procuring agency may in case of consistent peor performance of the constructor and his fallure
to remedy the underperforming centract may take such actions as may be deemed appropeiate
under the circumstances of the case including the rescinding the contract and/for black listing of
such constructor and debarring him from particigation in future hidding process

Integrity Pact

= olisd
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The bidder shall sign and stamp the Integrity Pact provided at Appendix-L to biding the bidding

documents for all Provincial/Local Government procurement comtracts exceeding Rupees ten
million. Failure to provide such Intogrity Fact shall make bidder non-responsie,

I8.36 Instructions nom Part of Contract
Bids shall be prepared and submitted in accordance 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,

18,37  Arbitration

Ay dispute that is not amicably resolved shall be finally settled, unless otherwise specified in
the Contract, under the Arbitration Act 1940 updated from time to time and would be held
ampwhiere in the Provinee of Sndh ot tho discretion of procuring agency.
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BIDDING
DATA

Signature/Se .
i ol Eiem {‘:-,.;ﬁ-h,ﬁf 11
Signalure/Stamp F&mﬁ!ﬁ .

pirector | Works & Services)

The Benatir Bhutto Shahesd
inapuraity ol Tecnaskei uhllm

Pt i



NOTES ON BIDDING DATA

This Section is intended to assist the procuring agency in prowiding the specific
informatian in relation to corresponding clauses in Instruction to Bidders and should be
prepared to suft each individual contract.

The procuring agency should provide in the Bidding data information and requirements
Lpecific to the circomstances of the procuring agency, the processing of the bid, the
Applicable rules regarding bid price and currency, and the bid evaluation criteria that will
Apply to the bids. In preparing this section, the following aspects should be checked:

{1} Information that specifies and complements the prosisions of section; Instruction to Bidders
il b incorporated,

(£} Amendments andfor supplements, If any, to the provisions of Instructions to Bidders,
necessitated by the ciroumstamees of each individual contract, can be introduced onby in this
section since Instruction 1o Bidders will remain unchanged,

Sipnature/Siamp of Chem Gntradi Sipnature/Stamp oEantenctor
Dirgcior [ Works & Services)
The Benazir Bhutto Shaheed
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Bidding Data

The following specific data Tor the works to be tendered shall complement, amend, or supplement
the provisions in the Instruction to Bidders. Wherever there i 5 conflict, the provisions herein shall
prevail over thase in the Instructions 1o Bidders.

Instructions o Bidders

Clause Rpferenoe

11 Mame and address of the procuring agency:
Directer [Works & Services), the Benazir Bhutto Shaheed University of Technology & Skill
Development at Khairpur Mirs, Sindh (Phone § 0243-920163)
1.2 Mame of the scheme
Establishment of Centre for incubation & Enterprise at the BBSU of Technology & Skills
Development, Xhairpur
2.1 Name of the Barrower/Source of Financing/Funding Agency/Funding Source:
PROCUREMENT AGENCY'S OWN SOURCES THROUGH GOVT. OF SINDH LADP SCHEME]
E1 Time limit for darification:
5 working days prior to last date of submissian
101 iid language:
English
11,1 Gualfication:
Ag per Motica Inviting Tender (MIT)
e )
it
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13.1

14.1

15.1

171

184

19.2

0.1

32.1

Signature/Stamp of Cokimmt i Trni Ty 24

Bidders to quote entirely in Pak. Bupees

Pariod of Bid Validity:

00 Diays

Amount of Bid Security:
Rs. 1.424 milliomn,

Venue, time, and date of the pre-Bid meeting:

Number of Coples of the bid ta be completed and returned;
One Original & one through EPADS (Al volumes)

fa}

(a)

k)

fch

(d)

Procuring Agency's address for the purpose of bid submission:
Office of the Director {Works & Services), the Benazir Bhutto Shaheed University of
Technology and Skill Development at Khairpur Mirs, Sindh

Date for ssuance of bids.
As rotified by the procuring agency In invitation for bid / notice inviting tender

Last Bate for collection of bids
As notified by the procuring agency in invitation for bid [ notice inviting tender

Deadline for subimission of bids:
As notified by the procuring agency in invitation for bid J notice inviting tender

Venue, time, and date of bid opening:
As notified by the procuring agency In invitation for bid / notice inviting tender

Standard form and amount of Performance Security acooptable to the procuring agency:

5% of the Contract price stated in the Letter of Acceptance in the shape of Call
Deposit/Pay crder, from scheduled bank of Pakistan,

T&:ﬂ' o o
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FORM OF BID
AND

APPENDICES TO BID
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FB-1
FORM OF BID

Bid Reference Mo,
{Name of Contract/Waorks)

To

Gentlerman,

1. Having examined the bidding documents induding Instructions to Bidders, Bldding Data, and
Conditions of Contract, Specifications, Drawings and Bill of Quantities and Addenda

His, 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 far tha sum of Rs.
(Rupees

| or such other sum as

mary be ascertained in accordance with the said conditions,

S We understand that all the Appendices attached hereta form part of this Bid,

3. As security for due performance of the undertakings and obligations of this Bid, we submit
herewith  a  bid  securty in the amount of Rupees
iR, | drawn in your favor or made payable to you and valid for a
period of days beginning from the date Bids are opened.

4, We undertake, Ifour bid is accepted, to commence the works and to complate the whele of the

works comprised in the contract within the time stated in Appendix-& to &id,

L We agree to abide by this bid for the period of ____ days from the date fixed for opening the
same and it shall remain binding upon us and may be accepted at any time before the expiration
of that period.

6. Unless and until @ formal Agreament 15 prepared and ewecuted, thic Bid, together with y our

written acceptance thereof, shall constitute a binding contract between us.

7. We do hereby declare that the bid is made without any collusion, camparison of figures or
arrangement with any other bidder for the works.

- We understand that you are ot bound Lo accept the lowest or any bid you may recelve,
Dated this iy of 20
SMgnatung: »
In the capacity of _ duly authorzed to sipn Bids for and on behall of

(Mame of Bidder in Block Capitals)
|seall

Signature/Santp of Client 6 Signature/Stamp of Conlinclor
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Adcdress:

Witness:

Signature:

Namae:

Address;

Occupation:

Signature/Stamp of Client

Direcior | Woirks & Services)
The Benarir Bhatio Shaheed
Unrwersiy o Techaziczy 222 sl Denelopmeet
LLTHERRTH
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Appendix-A to Bid

SPECIAL STIPLULATION
Clause
Conditions of Contract

1 Amount of Perlormance Security 1.2 5% ol Lthe Controct peice stated in the Letter of
Acceptance In the shage of C38 Degosit/Pay arder,
from scheduled bank.

2 | Time for Furnishing Erogramme B3 Within 14 days fram the date ol recesat of Lettor of
Acceptance,

3 Mintmurn amaunt of Thicd Pary Irsusance 133 Ra 100,000 /= (far person fnsurance Bs 05 Walian far
damage $a progery in bath case] per occumence
wiith numiber of accurrences unlimited.

4 | Time for Commencement A1 Within 14 cays from the date of receipl of Engineer's
Motice to Commenco, this shall be Ewoed within
fourtzen [14] days after signing of Contract
Agresmont.

5 | Time for Completion fworks & sactions| L2810 12 Months froem the date of receipt of Engineer's
Motice toCemmencs,

& | Amouniof Lguidity Damages |  Dalay | 8,7 OLL % of the Contract Price per cay) for each dey of

Darmages £ Pemnsltios celay I campleton of the works subject to 3
maximum of 104 of contraet grice stated @n the
Lether of Acceptance.

7 Defectks Liability Period 11 1 Manths fram the affective dato of Takiag
Crear Certificate,

2 Percentage of Retention ddaney 14 5 % of the amomt of InterknyRunning Payment
Cartilicata,

a Limit of Retention Moncy 14 5 % of Contract Price stated In the Letter of
Acceatance.

10 | Wndrim arsount of incedem/Running Payment | 14 Rs, 5 Mlians

Cortificates
11 | Teme af Payment fram delivery of Engineer's | 34,7 15 warking dirvs Tor checking of constructar's bill by 1
IntprimAunning  Payment Certificate o the Corsultant/Erngineer In charge and after verdication
preELring agency. of bR the eliert wil procoss the il within 15
wordng days. However, pavment will be mads on
avallability of released Tumds,

12 | Mabilization Advance. 14,2 1% of Contract Price stated In the Lefter of
Acceplance on suhmission of Bank guarantes (rom
achediulad bank of Pakistan

13 | Securad Advance 14.5 Hom socurcd pehance can he paid if dient and
ConsultantfEnginoer b charpe deemed essential,

14 | Escafation 15 N5 e given Boedl.

SignaturedStamp of Client
Diverckory | Woeks & Services)
Thig finmirie Feuzio Shanesd
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BB-1

Appendix-B to Bid
FOREIGN CURRENCY REQUIREMENTS
1. The hidder may indicate herein below his reguirements of foreign currency {if any), with
reference to various inputs to the works,
2. Foreign Currency Requirement as percentage of the bid price escluding Provisional Sums
" -
3. Tabte of Exchange Rates
| Unit of Currency | Equivalent in Pak. Rupees
Australian Dallar 0 eesieesceenrs
-30] < R # el W Y [ For o et St v i
JAparesREl 00000 T Tt 0 Y e
1R i T T G o\ Y T ™ | o A o
Wacbellare. @ & Vo= WO | s
Signature/Stamp of Client 29 Signature/Stamp of Contractor

Director [ Warks & Sarvices)
The Bonari Ekuito Shaheed
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BC-1
Appendix-C To Bld
PRICE ADJUSTMEMNT UNDER CLAUSE 70
OF CONDITIONS OF CONTRACT
(FOR FOREIGM FUNDED PROJECTS ONLY)

The source of indices and the weightages or coefficients for use in the adjustment farmula under Clause
T shall be as follows:;

[To be filled by the procuring agency)

Tt Element Bescription Weightoges Apalicable indpx

1 2 3 s W
Pdsrket fiate at the date af
npElng 8 tondd e will be
cerisidered as basic cost,

i Cemmet — in bags ' ' " z "
2 Reinfarcing Steed & " N
{3) Biricks : " " "
Notes:
1) Any fluctuation in the Indices or pricés of materials other than those given above shall not be

subject to adjustment of the Contract Price or the basic cost will be inclusive of cartage |.e.
difference would anly be paid on ex-factory basic price.

Diﬁém??w;srwnf fﬂlr{;:;:::; 30 Signature/Stamp of Contractor
uTh" Benasie Mhutto Shaheed
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BC-1
Appendix-C to Bid

PRICE ADJUSTMENT UNDER CLAUSE OF
CONDITIONS OF CONTRACT

A. Weight ages or coefficients are used for price adjustment.

The source of indices and the welght ages or coefficients for use in the adjustment
farmula under Clause 13.8 shall be as follows:

(To be filled by the procuring ogency)

Cost Description Weight ages Applicable indeg
Element R

1 Fa 3 4
Tl | Fined Portion 0,350

(il Lescil Lakdsr

Govornment of Pakistan (GaP] Federal
Buresu of Stotistics  [FBS} Monthly
Seatigtical Budletin,

fiii] Cement —in bags

(v Reinforcing Steel

(W) | High Speed Diesel {HSD)

w| #| =| =§ =
Bl x| B} |k

s
a
il
i

(] Bricks
fwiil Biturmen
[vii] .
Tatal 1.000
Hotes:
I Indices for “(il)" 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 15 days prior to 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 pericd.

b Any fluctuation in the indices or prices af materials other than those given above
shall pot be subject to adjustment of the Contract Price.

3 Fixed portion shown here is far typical road project, precuring agency to determine
the weight age of Fixed Portion considering only those cost elements having cost
impact of seven (7] percent or more an his specific project.

=

Signature/Stamp of Client 3l
Director { Warks B Services)
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B When Escalation is allowed on the materials only.
Price adjustment on following items shall be allowed:

Cost Elermesnt Descriptiom Base price Applicahle indox
1 2 3 4 *t
(it Cement — in bags Government of Pakistan (GoP)
Fedaral Bureau of Statistics |FBS)
Muanthly Statistical Bulletin. - *
(i} Reinforcing Steet " 4
(i} Bricks " -
fiv] Bitumen " "
vl Weood  |Compesite " 4 i
itemn]
Total five items,

Directer | Works & Services)
The Benarir Bt Shaheed
Veiniriaty of Tsnngass, ord vl Cirisazment

(Procuring Agency using this price adjustment provisions may add or delete any ekements as
deemed appropréiate ko the project,

i BRI Emp ol Clicy)
The Berasi ot Shakeod
Usnipraky g8 Tenes, oz uli Deriopmand
Riaiapiyt Mirs
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Appendiz-D to Bid
BILL OF QUANTITIES

Preamble

The Bill of Cuantities shall be read In conjunction with the Conditions of Contract,
Specifications and Drawings,

The guantities given in the Bill of Quantities ore estimated and provisional, and are given to
provide & common Basis for bidding. The basis of payment will be the actual quantities of
work executed and measured by the Constructer and verified by the Engineer and valued
the roted and prices entered in the priced Bill of Quantities, where applicable, and
otherwise at such rates and prices as the Engineer may fin as per the Contract.

The rates and prices entered in the priced Bill of Guantitios shall, except insafar as It (s
otherwise provided under the contract include all costs of constructors plant, labour,
supervision, materials, execution, insurance, profit, taxes and duties, together with all
general risks, [Eabilities and obligations set out or implied in the contract, Furthermare all
duties, taxes and other levies payable by the constructor 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 each item in the priced Bill of Quantities, whether
guantities are stated or nof, The cost of items against which the constructor 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
leems provided in the priced Bill of Cuantitles, and where ne items are provided, the cost
shall be dogmed to be distrbuted among the rates and prices entered for the related items
of the warks,

General directions and description of work and materials are not necessarily repeated nor
summarized in the Bill of Quantitles, References to the relevant section of the bidding
documents shall be made before enterng prices against each item in the priced Bill of
Cuantities,

Provisional sums Included and so designated in the bill of Quantities shall be expended in
winele or in part af the direction and discretion of the Engineer in accordance with sub-
claiige 58.2 of Part |, General Conditions of Contract.

Mo cartage of any material arranged by the contractor himself fthemselves will be pald in
any shape,

Cnly padatabie water of approved guality will be used and Contractors shall have to maks
their own arrangement of palatable water for use in work at his / their own cost,

Concrete  shall be mixed with mechanically operated Concrete Mixer with due
contentration to aggregate and water ratio,

If any wherever nomenclature or any item is elaborated or not dear or any typographical
errar occurs in the schedule for the tender it should be read strictly as per composite
schiedule of rates of standing rates committes Gowt. of Sindh,

Signature/Stamp of Clien! 33 Signature/Stamp of Contractor
frector | Works & Sorviges)
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12, Al material shall confirm the standard specifications.
13, Mo any premium shall be allowed on non-scheduled items / offered rates,

L4, All the debries and surplus stull shall be removed from the site [/ disposed of by the
contractor for wiich no amy extra cost of cartage ete shall be paid.

L5. Al RCC / PLC cost in Situ shall be mechanically vibrated by the contracter for which no any
extra cost will be paid,

1. Work will be carried oul 25 per specifications,

L7, All materials / mixes used in structure shall be tested from recognized laboratory and test
repart shall be submitted without any delay for which no any extra cost etc shall be paid.

18. Electricity used shall be the responsibility of contractor for which no any extra cost &tc shall
b paid,

18, Camp office / stock / go-down constructed at site shall be the responsibility of contractor
for which no any extra cost et shall be paid.

20, Al workers within the execution area should wear protection helmets and full beots and
ensure all security measures for ives of labours / Inhabitants shall be the responsibility of
contractor for which no any extra cost etc shall be paid,

21, Deployment of full time engineer at site shall be the responsibility of contractor for which
no arvy extra cost etc shall be paid,

22, Inspection requast shall be submitted bafore 24 hrs of execution of ary new trade,

23, Pour slip to be submitted for approval of any CC and RCC work well before execution of
[rOLFIng,

24, The contractar shall have ta wvisit the site before filling the bidding docurments.

———

Signature/Stathp of Client 14 Signature’Stamp of Contractor
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Appendix-D to Bid
BILL OF QUANTITIES {SAMPLE)
B. Woark Items, (Road /PHE Work]
L The Bill of Quantitics containg the following Bills and Sched ule;
Bill N, 1 - Earthworks
Bill Mo, 2 - Hard Crust and Surface Treatment
Bill Mo, 3 - Culverts and Bridges
Bill Na. 4 . Subsurface Draing, Pipe Laying and Man holes
Bill des, 5 - Tube wells, Pump houses and Compoundeall
Bill No. & . Miscellaneous Items
Cay work Schedule
summany Bill of Quantities
2 Bidders shall price the Bill of Cuantities in Pakistani Rupees only.
ﬂﬁﬁﬁﬂﬁﬁ@gg t‘.!i';wl'fml 3 Signature/Stamp of Contractor

The Benarit Lhutto Shaheed
rrersty of Tegans sy, drd sl Deweingmnt

Bk Ky



BO-2

Appendix-0 to Bid

BILL OF QUANTITIES (SAMPLE)

Work items (Buildings)

The Bill of Quantities centaing the following Bills and Schedule:

Bill Wi, 1

Bl e, 2 .
Bill Mes, 3 -
Bill Mo, 4

Bill No, &

Bill Mo, 6

Bill Mo, 7

Day work Schedule
Summary Bill of Quantities

Plinth and Foundation.

around floar,

First and Subsequent Floars,

Internal Water Supply and Sanitary Fittings.
Internal Electrification.

Miscellaneous 1tems,

External Devolopment,

Bildder shall price the Bill of Quantities in Pakistani Rupees only,

-

Signature/Stamp of Client
Director { Warks B Services)

The Bosarsr Rhotta Shahepd
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BILL OF QUANTITIES [SAMPLE)

Bill MO, 1 Earthworks/Plinth and Foundation

BO-3

Appendix-0 to Bid

Item Description Unit Cluantity Rate Amount
Rupses
Aupaes in Rupess in
figures wards

1 2 3 4 5 3
101
102
103
104
105
106

Total for Bill Mo, L

(Carried forward to Summary page)

Diéﬁﬂ%ﬁﬂ El;&l;mt 7 Signnture/Stamp of Controctor
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BD-4

Appendiz-D to Bid
BILL OF QUANTITIES (SAMPLE)
Bill No.2 Hard Crust and Surface Treatment /Ground Floor.
ftem Description | Unit Quantity Rate Amount
Rupoos
Rupeesin fupres in
Tigures wards
1 2 3 5 6
201
202
203
204
205
206

Total for Bill No_2
{Carried forward to Summary page)

.

o EESnp o Clen &
ks ervices
The Boniz Bhutte Shnheed'
Unegraify ol Ty and sudl Brilypmm|
Mg iy
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BILL OF QILUANTITIES [SAMPLE)

Bill No.3 Culverts and Bridges/ First and Subsequent Floors.

BD-5

Appendi-D to Bid

1tem

Description

Unit

Quantity

Rate

Aupnes in
figures

Ruspans in
words

Amount

Rupees

a0l
ELV P
303

305
306

Total for Bill No.3
[Carried Torward (o Summary page)

-

o RIS lient 2
The Benneir Bhatio Shnhud
Waswaricty of Teceaniagy asd siull Devebogment
Kkaipor My

Signature/Stamp of Conlracior
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Appendix-D to Bid
BILL OF QUANTITIES (SAMPLE)
Bill No.4 Surface Drains/ Pipe Laying and Man holes/Internal water
Supply and Sanitary Fittings,
Item Description Linit Cruantity Hate Armaount
Rupees
Rupees In Rupees in
Tigures wards
1 2 3 4 5 &
401
a02
403
404
405
406
Total for Bill No.
[Carried forward to Summary page)
40 Signature/Stamp of Contractor

ORUERS Y Siammp of Client

The Bonari LRI Shaheed

1y o Techeanyy aed sl Cevtlpmen|

Khaepur iy




BILL OF QUANTITIES [SAMPLE)

BO-7

Appendix-D to Bid

Bill No.5 Tube wells and Pump-houses/Internal Electrification.

Item Description Unit

Cuantity

fate

Rupoes in
flgures

Rupees in
wionds

&

501

02

503

S0d

505

506

Total for Bill No.5
[Carried forward to Summary page)

Sﬁiﬁlmmrm‘ﬂlum of Client
Director | Waorks & Services)
The Bonarsr Gihutes Shaheed
Unseraity of Teedsaiss, b ik Derelapmen|
AT

41

Signature/Stamp of Conlractor
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Appendix-D to Bid
BILL OF QUANTITIES [SAMPLE)
Bill Mo,6 - Miscellaneous ltems,

Item Description Unit Cuantity Rate Amount
Rupees in Aupees In Rupees
Tipuras win rds

1 2 3 4 5 3

E01 Mobekzation Cost

(i F]

603 B

i

G5 |

[

Total for Bill No.&
{Carried forward to Summary page)

signature/Stamp of Client
ﬂlrlﬂﬁ | Warks a!:j Services)
The Benarie Blytto Shaheed

Uriaerpey o Fyos, e

ekl Beatirenant

Khazaci D

42

Sigmature/Stamp of Conltactor
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Appendis-D to Bid
BILL OF QUANTITIES [SAMPLE)
Bill Mo, 7 External Development.
Item Description Linit Cuantity Rate Amount
Rupees
Auipes In Rupees in
figures wiarids
1 2 3 4 ' 5 &
701 Muobilizatian Cost -
T2
703
704
705
706
Tetal for Bl Mo, 2
[Carrbed forward Lo Summany page)
Signature/Slam ﬁF—CI'ﬂnt 43 Signature/Stamp of Contractor
[Iirrgn:!u! i Warns § Services) . G E

The Bonaze Lhaitie Shaheesd
mrwpensty of Toesediigg desohili Develogmind
Akgiipa Wiy
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Appendix-D to Bid
BILL OF OQUANTITIES
General

s I Reference Is made te Sub-Clause 52.4 of the General Conditions of Contract Part-l, Work
shall not be executed on & day work basis except by written order of the Engineer. Bidders
shall enter basic rates for day work items in the Schedules, which rates shall apply to any
quantity of day work ordered by the Engineer. Nominal gquantities have been Indicated
against each iterm of day work, and the extended total for day work shall be carried
Forward o the bid price.

Day work Labour

L In calculating payments due to the constructor Tor the execution of day work, the actual
time of classes of labour directly doing the day work ordered by the Engineer and for which
they are competent to perform will be measured excluding meal breaks and rest periods.
fhe time of gangers (charge hands) actually doing work with the gang will alsa he
measured but not the time of foreman or other supe rvisory personnal.

2, The constructor shall be entitled to payment In respect of the total time that labour is
employed on day work, calculated at the baslc rates entered by him in the Schedule of day
work Rates for labour together with an additional percentage, payment on basic rates
representing the constructor’'s profit, overheads, ele,, as described below:

3. the basic rates for labour shall cover all direct costs to the constructor, including {but not
limited to) the amount of wages paid to such labour, transportation time, evertime,
subsistence allowances and any sums pakd to or on behall of such labour for social berefits
in accordance with Pakistan taw. The basic rates will be payable in local currency only; and

4. the additional percentage payment to be guoted by the bidder and applied to costs
incurred under {a} above shall be deamed to cover the constructor's profit, overheads,
superintendence, Habilities and insurance and allowances to labour timekeeping and
clerical and offlee work; the use of consumable stores, water, lighting and power: the use
and repair of staging's, scaffolding, workshops and stores, portable power tools, manual
plant &nd tools; supervision by the constructor's staff, faremen and other supervisory
personnel; and charges incidental to the foregaing.

Signature/Stamp of Client A Signature/Stamp of Contractor
Dt tar | Works Services) i
The 1.:-’."t' v Malte Shohkepd

A gt
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Appendix-D to Bid
SCHEDULE OF DAY WORK RATES
L Labour
Item Description Unit | Neminal | Rate {Rs) Rate(Rs) Eu'r.quad
Mo, Quantity | inFigure | In Words | Amount
L [Rs.)
% 2 3 4 5 6 7
D101 Ganger Hr 504
D10d Labares Hr 5,004
D103 Brick fayer Hr 500
D104 Mg oen Hr - 500
o105 Carpantar " Hr 500
[0k Steel wark Erector o Hr " B
i} T nt BRET Hr. 500
013 Diriune forwe hichs up fo 100 Hr 1,000
tons N N
014 Opesator, for  excadaton, | Hr 500
d'r.tgine.: shaveicferane | | |
015 Opesatar for iractor, Hr 500
{trackesd)y with dozer blade
e ar pper
D122 Sith Total
Allow percent of subtotal for Constructor's averhead, profit, ete, in
accordance with Paragraph 3(b) of Day work Schedule _ Tatal for Day
waork: Labour:
{Carried forward to Day work Surmmary}
Sipnatere/Stamp of Client 45 SignatureStamp of Contractor

Director { Works & Bervicas)
The Bennsir Bhatio Shahaed
Urrsprsy of Peehatrigy dod sl Dvveiogment
haezer Miy
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Appendis-D to Bid

SCHEDWILE OF DAY WORE RATES

. Platerials
Item Description " Unit | Nominal | Rate(Rs) | Rate{Rs) | Extended
No. Quantity | inFigure | InWords | Amount
{H:.L“_
1 2 1 3 4 5 6 ey

ODx01 Cemant, aordnary Parthni . Ton 200
or equnEien In hﬂﬁ__ Pl

02 | Mild Steel reinforcing barwp | WL Ton 100
14 L6 diametar ta BS

S 4440 or eoulvalent

(203 Fine agsprepate fos concrote Tl 1,000
a5 spcifeed In Clause

oDa04 | —— At =

D227 | Gelignite [Noble Saecial M-Tan 10
Golative GO or equivalerd|
inchuifing caps, fuse, wire:
ani requisine Bccess sy

223 Sub Total
Moy percent of subtotal for Constructor’s overhead, profit, ete, in
accordance with Paragraph 4(b} of Day work Schedule Total for Day
wark: Materials:
(Carried forward ta Day work Sumrmarny)

Signature/Stamp of Client 47 Signatre/Stamp of Contractor

Director { Works & aervices)

The Bemash Fiuite Shahpad

Unwetiy ol Tectea ) aog iull Eevtinim
Rhawper Uity
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Appendin-D to Bid

Day Work Constructional Plan

5

Oirge

The constructor shall be entitled to payments in respect of constructional plant already on
site and emploved on Cay work at the basic rental rates entered by bim in the Schedule of
Day work Rates for constructional plant, The said rates shall be deemed to include
complete allowance for depreciation, interest, indemnity and insurance, repairs,
malntenance, supplies, fuel, lubricants, and other consumables, and all everhead, profit
and administrative costs related to the use of such eguipment, The cost of drivers,
operators and assistants will be paid for separately as described under the section on Day
work Labaur,

In calculating the payment due to the Constructor for constructbonal plant employed on
Day work, only the actual number of working hours will be eligibde for payment, except
that where applicable and agreed with the Engineer, the traveling time from the part of
the site whare the constructional plant was located when ordered by the Engineer to be
employed on Day work and the time for return journey thereto shall be included for
payment.

The basic rental rates for constructional plant emploved an Bay work shall be
Stated in Pakistan] Rupees,

ature/Stamp of Clienl 48 Signature/Stamp of Contractor
tor { Works & Services)

The Henazie Bhotto Shahged
uweisily al Decsae gy and vl Devioanent

Adiup Uini
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Appendix-D to Did
SCHEDULE OF DAY WORK RATES
Z Constructional Plant
[ item Deseription Unit | Mominal | Rate(Rs) = Rate(Rs) | Extended
Mo. Quantity | inFigure | InWords | Amount
(Rs) |
1 2 3 4 5 b 1
Aol Excavator face showed or a T o
dragling:
é;J.HI_JMﬂ and inchuding 1 He sti
2, CwerlCwM to 7 Cu, M. Hr A00
1. Over2 Cui
- Hr 100 "
D302 | Tractor [tracked) including -
bull or angle dozer:
L Up-to and including 150
i
1 Ower 150 to 200 HP Hr S0
3. Over 200 ta 250HP Hr 400
Hr 200
G303 Tractor with ripper:
!I..I.P Up-to and incleding 20 Hr 400
2. Ower 20010 250 HP Hr w00
E L — aie——
Tedal far day work: Constructanal Plamt
[Carried forward to day work summary)
Signature/Stamp of Client 40 Signature/Stamp of Contractor

Director | Works & Services)
Tha llrr:.'l-."'r oo Shaheed
Rareriby ol ficooe Spp o6 bull Develogment
Kb par My
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The Benasle Ghutto Shaheed
Warneruity of Techasteg 2l shil Drivlopnend
Ahavpr s

Appendix-D to Bid
DAYWORK
Summary | Day woark] o
AmouniiRs.]
] Total for dey work: Labour
{1}] Tatal for day work: Materials
() Total far day work: Constructional Plant .
Total far day work R
| (Carried farward to summary page of Bill of Quantities)
Sipnature/Sin FCh A Si - F
mmgm I l:'p‘r:i hg’g}?wl: cﬂ Sipnature/Stamp of Conlractor
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Appendix-D to Bid
BILL OF QUANTITIES [SAMPLE)

SUMPMARY

Bill M, 1:
Bill M, 2:
Bill Mo 3;
Bill Mo 4

Bill Mo, 5
Bill Mo, &
Bill Mo, 7

Amount [Rs.)

Earthworks/Plinth and Foundation

Culverts and Bridges/Ground Floor

Subsurface Drains/internal Water Supply & Sanitary Fittings
Subsurface Drains/ Pipe Laying and Man holes/| nternal water
Supply and Sanitary Figtings

Tube wells and Purmp-housesfinternal Electrification
kizcellanecus ltems

External Davelopment

Sub- Total of Bills

Day wark

Bl Price

Mote: Al Provisional Sums are to be expended in whole or, in part at the direction and discretion
of the Engineer in accordance with Sub-Clauses 524 and 58.2 of the General Conditions of Cantract

Part- 1.

Di’-;—._‘iﬁmtmwSmm of Client 51 Signature/Stamp of Contractor

(1] | TWiorMs

Services)

The Bunazic Ehitto Shah
' if f ] d
Wharegriiny of TeEmagiag, and sul DnH!'p:flI!

Wbdupsr fliry



BE-1
Appendis-E to Bid
PROPOSED CONSTRUCTION SCHEDULE

Pursvant to Sub-Clause 43.1 of the General Conditions of Contrack, the works shall be completed
on of before the date stated in Appendix-A to Bid, The bidder shall provide as AppendixDE to Bid,
thie Construction Schedule in the bar chart [CPM, PERT or any ather to be specified herein) showing
the seqguence of work items and the period of time during which be proposes to complete each
work item in such a manner that hig propesed programmed for completion of the whole of the
works and parts of the woarks may meet procuring agency’s completion targets in days noted below
and counted from date of receipt of Engineer’s Motice o Commence [Attach sheets as recquired for
the specified form of Construction Schedule):

Description Time fer Completion
1] Whole works days
2] Part-A days
3} Part-B days
Al Part-C days
Signature/Stamp of Chient 2 Signature/Stamp of Centractor
Direcn & Services)
The Binooo Lhatto Shaheed

Ursweenily ol Regnes S50 000 vl devtlapml
Hﬂil!,’,l.l.l Hirg
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Appendix-F to Bid
METHOD OF PERFORMING THE WORE

[Thi bidder is required to submit a narrative autlining the method of performing the work. The
narrative should indicate in detail and inchede but ot be limited to;

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

2. Mobilization in Pakkstan, the type of facilities including personnel accommedation, office
accommodation, provision Tor maintenance and for storage, communications, security and
ather services to e used,

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

i&i%”mum'ﬂsm of Client 53 Signature’Stamp of Contractor
Divector | Works & Servlte:',l
The Benara 0 e Shahesd
Uneversily of Tecmnzing, and vaid Bevtbapminl
Mhginpat Miti
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Appendix-G to Bid

LIST OF MAIOR ECQUIPMENT = RELATED ITEMS

[The bidder will provide on Sheet 2 of this Appendix a list of all major equipment and related items,
under separate heading for items owned, to be purchased or to be arranged on lease by him to
carry out the works. The information shall include make, type, capacity, and anticipated period of
utilization for all equipment which shall be In sufficient detail to demonstrate fully that the
aquipmeant will mest all requirements af the Specification.]

-—I:

Signuture/Stamp of Client 54 Signature/Stamp of Contractor
Dire€tar | Works E Services)
The Benarir Blutts Shahped
Urwwtsiy of Necheasy, ged 18l Bl pran
Kl Mivs
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Appendis-G to Bid
LIST OF MAJOR EQUIFMENT (SAMPLE)
Owned Doscriptionof Unlt | Capacity | Condition Present Dateal | Perlodof |
Purchaied {hinke, Model, ¥ear] HF Rating Lescation ar Delivary at Wiork on
ar Loasod _ Source Site Project
1 ) 3 a 5 B 7
&, Owned
b, Tobe
Purchased
. Tobe
arranged on
Leass
Signature/Staimp of Client 558 Signature/Stamp of Contractor

Drwrector { Works & sarvices)

The Benarir Biutto Shaheed

Saiveraty of Tichasiag am sl Pevalopmeet
Khierer by
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Appendix-H to Bid
CONSTRUCTION CAMP AND HOUSING FACILITIES

The Constructor in accordance with Clause 34 of the Conditions of Contract shall provide
description of his construction camp's facifities and staff housing requirements,

The constructor shall be responsible for pumps, electrical power, water and electrical distribution
systems, and sewerage system including all fitting, pipes and other items necessary for serviding
the constructor's construsction camp.

Thie bidder shall list or explain his plans for providing these facilities for the service of the contract
as Tollows:

1 Site Preparation [clearing, land preparation, etc.).

2 Prowvision of Services.
al Fowar |expected power load, ete.),
h) Water [required amount and system proposed),
c} Sanitation {sewage dispossl| system, pts.],

3. Canstrisction of Faciiities

a) Constructor’s Office, Waorkshop and Work Areas [sreas required and proposed
layout, type of construsction of buildings, etc.].

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

c] Housing and Staff Facilities |Plans for housing for proposed staff, layout, type of
construction, et

4. Canstruction Equipment Assembly and Preparation [detailed plans for carrying out this
activity).

5. Other lems Proposed {security services, etc.].

Sﬁlmtulwmnmn ol Clieni iy SREHIE g O Dodlratiar
Direclor { Works & Sorvican)
The Benari [iitta Shahead

|.|I|r[||1"" X r.::-. ma o de il n.’..'!"""llil
L AR A



0

Appendix-l to Bid

LIST OF SUBCONSTRUCTORS

I/We intend to subcontract the following parts of the work to subconstructors. In my/aur opinicn,
the subconstructors named hersunder are raliable and competent to perform that part of the wark

for which each i listed.

Enclosed are documentation outlining experience of subconstructors, the currdculum vitae and
experience of their key personnel who will be assigned to contract, equipment to be supgplied by
them, size, location and type of contracts carried out in the past,

Part of Works Subcanstructor
(Give Details) {With Complete Address)
1 2
oS LIRS Gl 7 Signatue/Stamp of Contracto

The Benaris Ehitte Shahoed
Unressity of Recrayss; and sull Developmind
'.“ll;ul Win
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Appendix-l to Bid

ESTIMATED PROGRESS PAYMENTS {SAMPLE]

Bidder's estimate of the value of work which would be executed by him during each of the periods
stated below, based on his Programme of the works and the Rates in the Bill of Quantities,

exprossed tn Pakistani Rupoos:

Cuarter/Year/Period

Amounts
[in thousands)

1

2

1¥ Qusarter

2™ Quarter

3™ Quarter

4™ Quarker

S

G2 Chuarker

B Quarter

™ Quarter

B Cuarter

9™ Quarter

10™ Cwsarter

Bid Price

Signature/Stamp of Client 58
Direcior [ Warks & Beivie
The Bend=v Bttt Shahged
Wrcadaptgy o) 1 ngr 0 v Qv menl
LEERET S

signare’Stamp of Contraglor
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Appendiz-K to Bid

ORGANIZATION CHART
FOR THE
SUPERVISORY 5TAFF AND LABOLUR

[To be filled in by the bidder)

Signature/Stamp of Clienl 59 Signature/Stamp of Contractor
Director { Works & E-'H'UH.‘HI

Tho Benazir Ghuits Shaheod
Ueinericty o ety and sl Doty
Rz dus
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Appendix-L to Bid
[INTEGRITY PALCT)
DECLARATION OF FEES, COMMISSION AND BROKERAGE ETC
PAYASLE BY CONSTRUCTORS,

Contract Nao. Date

Contract Value:

Contract Title:

wemstessstaminemen NAME of Constructor] hereby declares that it hes not

Dbtamed of Inl:lmzed thE prncurnnwm of ary contract, ight, interest privilege or sther abligation or
benefit from Government of Sindh [GoS) ér any administrative subdivision or agency thereal or any
other entity cwnad or controlled by it {GoS) thraugh any corrupt business practice.

Without limiting the generality of the foregoing, [rame of Constructar] represent and warrants that
it has fully declared the brokerage, commission, fees et paid or payable to anvone and not given or
agreed to give and shall not give or agree o give to anyone within or outelde Pakistan either directly
or indirectly through any natural or juridical person, including its affiliate, agent, assoclate, broker,
Engineer In charge director, promoter, shareholder, sponcer or subsifiary, any commission,
gratification, biitse, inder's fee or kickback, whether described as consultation fee or othenwlse,
with the object of obtaining or induting the proturement of 8 contract, right, interest, privilege or
other cbligation or benefit in whatsoever form from, frem procering agency (PR} except that which
has been expresshy declared pursuant hereta,

[narme of Constructor] accepts full responsibiity and strict lability that it has mage and will make
full disclosure of all agreements and arrangemonts with all persens in respect of or related to the
transaction with PA and has not taken any action or will not take any action to circumvent the above
declaration, representation of wasranty.

[name of Constructer] accepts Tull responsibilfity and strict Bability Tor making any false dedaration,
not making full disclosers, mitrepresenting facts or taking any action Bkely o deleat the purpose of
this declaration, repressntation and warranty. & agroes that any contract, right, interest, privilege or
other obligation or benefit obtalned or procwed as aforesaid shall, without prejudice to ary ather
rights and remedies available to P& under any lo'w, contract <r ather instrument, be avoldable at the
option of PA,

MWotwithstanding any rights and remedias ewercised By PA B this regard, [name of
suppller/Constructar/Engineer In charge agroes to indemnify #4 for any loss or domags incureed by
it on account of its corrupt business practices and further pay compensation to PA In @6 amoent
equivalent B ten tima the sum of any commissian, gratification, bribie, fnder’s foe or kickback given
by [neme of Comtructor] as aforesaid for the purpose of ablaining ar ndecing tha procurement of
any contracl, fght, interest, privilege or othar obligation or benefit in whatsoevers form from PA,

NERBEEMIAREETLE a4 & sk i a b A i d B RR T

[Frocuring Agemcy] [Constrsctor]
5 Ifr{élgmlklﬁﬁhm ,&F{EE;ELIT il Signature/Stamp of Contractor

i
The Benazir Ehuitto Shahee
reretifty gl Tecasmiag, and skl Guvopeniedl

KR guput Mirk



FORMS

BID SECURITY
PERFORMANCE SECURITY
CONTRACT AGREEMENT

MOBILIZATION ADVANCE GUARANTEE
INDENTURE BOND FOR SECURED ADVANCE

o Signare/Stamp of € .'IIriL-rH fil Signature/Stamp of Conteactor

v Eoeil Yo SEHaheed
il il |,.I-_.14



B5-1

BIR SECURITY
[Bank Guarantee)

Security Execuled on

[Date]
Hame of Surety [Bank| with Address:

[Scheduled Bank in Pakistan)
Mame of Principal {Bidder with Address:

Penal Sum of Security Rupeas: {Rs. _ e ———

Bid Reference No.
KMNCW ALL MEN BY THESE PRESENTS, that in purseance of the terms of the bid and at the request
of the said Principal (Bidder) we, the Surety above named, are held and firmly bound unto

{heroinafter called the Procuring Agency’) in the sum stated above for the payment of which sum
well and truly to be made, we bind ourselves, aur helrs, executors, administrators and successors,
jointly and severally, firmly by these presents,

THE COMDITION OF THIS OBLIGATION 15 SUCH, that whereas the Bidder has submitted  the
ACCOMpPanying bid dated for Bid Mo, for
(Particulars of Bid) to the said Procuring Agency; and

WHEREAS, the Procuring Agency has required as a condition fer considering said hid that the
bidder furnishes a bid security in the abowe sald sum from a Scheduled Bank in Pakistan or from a
foreign duly counter-guaranteed by a Scheduled Bank in Pakistan, to the procuring agency,
conditioned as under:

(1 that the bid security shall remain in force up to and including the date 28 days after the
deadline for validity of bids as stated in the Instruction to bidders or as it may be extended
by the procurning agency, notice of which extension{s) to the Surety |s hereby waived:

(2} that the bid security of unsuccessful bidders will be returned by the procuring agency after
expiry of its validity or upon signing of the Cortract Agresment: and

(3} that In the event of failure of the successful bidder to execute the proposed Contract
Agreement for such work and furnish the required Performance Security, the entire said
sum be paid immediately to the said procuring agency pursuant to Clauge 15.6 of the
Instruction to bidders for the successful bidder’s fallure to perform.

MOW THEREFGZRE, if the successful bidder shall, within the pericd specifled therefore, on the
prescribed form presented to him for signature enter Into a formal Contract with the said
procuring agency in accordance with his bid as accepted and furnish within twenty eight(28) days
of his being requested to do so, a Performance Security with good and sufficient surety, as may be
reduirad, upon the farm prascribed by the said procuring agency for the Faithful performance and
propes fulfillment of the said Contract or in the event of non-withdrawal of the said bid within the
time specified for its validity then this oblipation shall be vaid and of no effect, but otherwize to
remain in full force and sffect.

Signature/Stump ol Clienl 62 Signature/Stamp of Contractor
Director | Works & Sdorvices)
The Benad Bkuilo Shaheed
Iarnriiby of Tecnzezyy 204 sl Developeraml

Hharn ey



PROVIDED THAT the Surety shall forthwith pay the procuring agency, the said sum upon first
written demand of the procuring agency (without cavil or argument] and without requiring the
procuring - agency to prove or toshow grounds or reasons for such demands, notice of which shall
be sent by the procuring agency by reglstered post duly addressed o the Surety at its address
given abowve.

PROVIDED ALSD THAT the procuring agency shall be the sole and final juedge for deciding whether
the Principal (Bidder) has duly performed his obligations to sign the Contract Agreement and to
furnish the requisite Performance Security within the time stated above, or has defaulted in
fulfilling said reguirements and the Surety shall pay without objection the said sum Upon demand
from the procurlng agency forthwith and without any reference to the Principal [Bldder) or any
othier peErson.

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

SURETY (Bank]}
WITNESS: Signature
i Mama
Title

Corporate Secretacy {Seal) Corporate Guarantor [Seal)
r 8

Mame, Tlitle & Address
S g ‘ -

:rgemmm I.E' L‘lpfﬂ‘*ruﬁ?éul G Signature’Stamp of Contractor

Ehullu Shaheed
u.-r.ﬂf'f,i"-mfn" srariikik Duan|3paent

de gt W
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FORM OF PERFORMANCE SECURITY
{Benk Guarantes)

Guarantee Mao.
Executed on
Expriry date

[Letter by the Guarantor fo the Procuring Agency)

Mamme of Guarantor [Bank) with addross:

(Scheduted Bank in Pakistan)
Warme of Principal {Constructorh with address:

Fenailﬁum :}f"S:-rcurlt'." fexpress in waords and figures)

Letter of Acceptance Mo, Dated

ENOW ALL MEN BY THESE PRESENTS, that in pursuance of the terms of the bidding documenis and
aboye said Letter of Acceptance (hereinafter called the Documents) and at the request of the said
Princlpal  we, the Guarantor above pame, are held and firmly  bownd wnto the
thereinafter called

the procuring agcm','l in th-e- ::u:nal sum of the amount stated above for the payment of which sum
well and truly Lo be made to the said procuring agency, we bind ourselves, our heirs, executors,
adminstrators and successors, joinkly and severally, firmly by these presanis,

THE COMNDITION DF THIS OBLIGATION |5 SUCH, that whereas the Principal has accepted the
procuring agency’s above said Letter of Acoeptance for
{Mama af Contract) far the
[Mame of Project).

BOW THEREFORE, if the Primcipal {Constructor) shall well and truly perform and fulfill all the
uncertakings, covenants, terms and conditions of the said Documents during the original terms of
the said Documents and any extensions thereol that may be granted by the procuring agency, with
or without notice to the Guaranter, which notice is, hereby, waived and shall also well and truly
perform’ and fulfill all the undertakings, covenants terms and conditions of the Contract and of any
and all modifications of sald Documents that may hereafter be made, notice of which modifications
o the Guarantor being horoby waivad, then, this obligation to be void; otherwise to remain in full
fesrce and wirte Ui all requirements of Clause 49, Defects Liability, of Conditions of Contract arne
fuilfilbed,

Our tetal liability under this Guarantee & limited 1o the sum stated above and it is a condition of
arvy Nakslity attaching to us under this Guarantee that the claim for payment in writing shall he
received by us within the validity period of this Guarantee, failing which we shall be discharged of
our liatility, if any, under this Guarantes,

We, {the Guarantor}, waiving all objections

aril defenses under the Contrack, do hereby irrevocably and independently guarantes to pay to the
procuring agency without delay upon the procuring agency”s Tlrst written demand without cavil or
arpuments and without requiring the procuring agency 1o provie of to show grounds ar reasons for
such demand any sum or sums up to the amount stated above, against the procuring agency’s
written declaration that the Principal has refused or failed te perform the obligations under the

Slgnalun:ﬂbtam%ul" Clien{™gq— 64 Signature/Stamp of Contractor
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Contract which payment will be effected by the Guarantor to Procuring Agency's designated Bank
& Account Mumber.

PROVIDED ALSO THAT the procuring agency shall be the sole and final jedge for deciding whether
the Principal (Constructor] has duly performed his obligations under the Contract or has defaulted
in fulfilling said cbligations and the Guarantor shall pay without objection any sum or sums up to
the amount stated above upon first written dermand from the procuring agency forthwith and
without any reference ta the Principal ar any other person.,

IM WITMESS WHEREOE, the above-boundes Guarantor has executed this Instrument under its seal
on the data indicated above, the name and corporate seal of the Guarantor being hereto affized
and these presents duly signed by 15 undersigned representative, pursuant to authority of it
governing body.

Guarankor {Bank)

Witness:
;T — Sigmature:

: Mamma:

Corporate Secretary (Seal)
2. —

Mame, Tithe & Addross Corporate Guarantar 45&}
SignﬂiurwﬁlanT of Client 5 SignatureStamp of Contracior
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FORM OF CONTRACT AGREEMEMNT

THIS CONTRACT AGREEEMENT (hereinafter called the “Apreement”] made of  the
day of {rmionth] 20 o batween

(hereafter  called  the “Procuring  Agency™) of the  one part  and
[herealter colled the "Constructor”) of the other

part.

WHEREAS the Procuring Agencoy s desirous that cartain works, vig
Should be executed by the Constructor and has accopted a bid by the Constructor for the execution
and completion of such works and the remedying of any defects therein,

RO this Agreement witnesses as follows;

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

1 The following documents after iIncorporating addenda, if any, except those parts relating to
Instructions to bidder shall be deemed to form and be read and construsd as part of this
Agreement, viz:

() The Cantract Agreement;

{b} The Letter of Acceptance;

{c) Thi completed Form of Bid;

{d} Special Stipulations (Appendik-A to Bid);

{e) The Special Conditions of Contract — Part 1

{f) The General Conditions — Part I;

{g) The priced Bl of Quantities {Appendix-0 1o Bid);
{h} The completed Appendices to Bid (B, €, F 1o L);
(i The Drawings;

1il The Specifications.

{k) {any other)

3 In consideration of the payments to be made by the procuring agency to the Constructor as
hereinafter mentioned, the Constructor hereby covenants with the procuring agency to
execute and complete the works and remedy defects therein in conformity and in all
respeacts with the provisions of the contract.

4, Procuring agency hereby covenants te pay the constructer, in consideration of the
execution and completion of the works a5 per provisions of the contract, the contract Price
or such other sum as may become payable under the provisions of the contract at the
times and in the manner presoribed by the contract.

o
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CA-2

IN 'WITNESS WHEREQF the parties hereto have caused this agreement to be execuled on the day,
manth and year first before written in accardance with thelr res peciive laws,

signature of the Constructor Signature of Procuring Sgency

[Seal) [Seal)

Sipned, Sealed and Delivered in the presence of;

Witness: Witmess:
[Marne, Tithe and Address] [Mame, Title and Address)
Signature/Stampd of Client 67 Signature/Stamp of Contractor

Rirector { Warks & Services)
The Bennzir Ehutio Shaheed
Urewbanity ol Teehnategy aed ol Develrgmend
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MOBILIZATION ADVANCE GUARANTEE

Bank Guarantee Ne . Date
WHEREAS (hercinafter called the "Procuring Agency’) has entered into a Contract
far

(Particulars of Contract)
With R [hereinafter called the "Constructor™),
AND WHEREAS, the Procuring Agency has agreed to advance to the Constructor, at the
Constructor's request, an amount of Rupees (Rs 1 wehich
amount shall be advanced to the Canstructor as per provisions of the Contract,

AND WHEREAS, the Procuring Agency has asked the Constructor to furpish Guarantes to secure the
mobilization agdvance for the performance of his obligations under the said Contract,

ANDWHEREAS,

{Scheduled Bank In Pakistan)
{hereinalter called the "Guarantor"} at the request of the Constructor and In consideration of the
Procuring agency agreeing bo make the above advance to the Constructor, has agreed to furnish
the said Guarantes,

WOW, THEREFORE, the Guarantor hereby puarantoes that the Constructor shall use the advance
far the purpose of above mentioned Contract and if he fails and commits default In fulfillment of
amy af his aldigations for which the advance payment is made, the Guarantor shall be Hable to the
procuring agency for payvment not exceeding the aforementioned amount,

Notice in writing of any default, of which the procuring agency shall be the sole and final jJudge, on
the part of the Constructor, shall be given by the procuring agency to the Guarantor, and on such
first written demand, payment shall be made by the Guarantor of all sums then due wnder this
Guarantes without any reference to the Constructar and without any objection,

This Guarantes shall remain in force until the advance fully adjusted against payments from the
Interim Fayment Cortilicatos of the Constructor or until
whichewver s earlier.

{Date)
The Guarantor’s liability under this Guaranter shall not in my case excesd the sum of Rupees
[Fs 3,

This Guaranteo shall rermain valid up to the aforeszid date and shall be aull and void after the
aforesald date or cadier if the advance made to the Constructor is fully adjusted against payments
fromn Intarim Payment Certificates of the Constructor provided that the Guarantos

Sipnature/Stamg of Client 5 i 3
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agrees that the aforesald period of validity shall be deemed to be extended if on the abown
mentioned date the advance payment is not fully adjusted,

GLUARANTOR
1. Slgnature
2, Mame
3. Title
WITNESS
1,
Corparate Secretary (Seal)
3
[Mame Tithe & Address) Corparate Guarantor (Seal)
Higna Hﬁfﬁ‘é‘}ﬂ EISE}L g%-s] (] Signature/Stamp ol Contractor

The Benazir Blufto Shaheed
Uneversity al Tachoatagy and sl Deshopment
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INDENTURE FOR SECURED ADWANCES.

(For wse in cases iinwhich is contract & for finished work and the constructor has entered into an
agreement for the execution of a certain specfied quantity of wark in a given time),

This INDENTURE made £H8 «cviesriinssrisassvisansiaassrssans CRN T s i e B s
............................. 20 cciesiissenniannnsBETWEEN  [horeinafter called "the Constructor”
which expression shall where the context so admits or implied be deemed to include his
hieirs, eetutors, administrators an assigns) of the one part an THE GOVERNOR OF SINDH
{hereinalter called “the Government” of the other part}).

WHEREAS by an agreement, dated [hereinafrer calied the <aid agreement, the constructor
has agreed to perform the under-mentioned works (hereinalter referred to as the said
work):-

[Here enter the description of the works).!

ANDWHEREAS the constructor has applied 30 the L. meeersrmsss s i e ssss
PN PRRPRORAOHRERPRPPTRN | - 13 - [ r=1 <l 1] (BTl LT et S S S O S
[RS. corssssnisnannas) 0N the security of materials the quantities and ather particulars of which are
detailed in Part [| of Running Account Bill (B). the sald works signed by the constructor

Fin R.Farmi7.A

B B L R S and on such covenants and conditlons a4 are herelnafter contained
an the Government has reserved to itself the option of making any further advance or advances on
the security of other materials brought by the Constructor to the site of the said works.

NOW THIS INDENMTURE WTTNESSETH that In pursuance of the sald agreement and in
consideration of the sum Rupees....... " .
R e i | on or befora the execution of these presents paid to the Constructar by the
Government {the receipt whereof the Constructor doth hereby acknowledge) and of such further
advances (if any] as may be made to him as aforesaid (all acknowledge) and of such further
advances (if any as may be made to him as aforesaid {all of which advances are hercinafter
collectively referred to as the said amount) the Constructor doth hereby assign unto the
Govermmaent the said materials by way of security for the said amount

And doth hereby covenant and agree with the Government and declare ay follow:-

(1) That the said sum of BUpEes, ... B et £ i Rs.
................................. )} so advanced by the Government 1o the Construckor as aforesaid
and all or any further sum or sums which may be advanced as aforesaid shall be employed
by the constructor in or towards expending the execution of the said works and for ne
other purpose whatsoever.

(2) That the materials detailed in the said Running Account Bill {B) which have been
Fin R Form Mo, 17-A

Offered to and accepted by (the Government as security for the said amount are absalutely by the
Constructors own property free from encumbrances of any kind and the Constructor will nat make
amy application for or recelve a further advance on the security of materials which are not
absolutely his own property and free from encumbrances of any kind and the constructor hareby
agreas at afl times, to indemnify and swe harmiess the Government against afl claims whatioever
to any materialsin respect of which an advance: b as been made bo him as aforesaid,

S ratur np of Client FLl Signature/Stamp of Contractor
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{3] That the sald materials detailed in the said Running Account Bill (B and all other
Fin. R. Form Mo, 17-A

Materials on the security of which any further advance or advances may hereafter be make as
aforesald [hereinafter called the said materials) shall be used by the Constructor solely n the
executicn of the said works in accerdance with the directions of the Divisional Oficer ———eaa
—— [heremaiter called the Divistonal Officer) and in the terms of the sald agreement.

{4] That the Constructor shall make at his own cost all necessary and adequate
arrangement for the proper watch, safe custody and protection against all risks af the said material
and that until used In construction as aforesaid the said materials shall remain at the site of the
saiel works in the Constructor’s custody and at his own risk and on his own responsibility and shall
at all times be open to inspection by [the Divisional Officer or any officer autherized by him). In the
event of the said materials of any part (hereof being stolen, destroyed or damaged or becoming
deteriorated in a greater degree than is due to reasonable use and wear) thereof Constructor will
forthwith replace the same with other materials of ke guality or repair and make good the same
as required by the Divisional Officer and the materials so browght te replace the said materials so
repaired and make good shall alse be considered as security for the said amount.

{5) *Hurt the said materials shall not an any account be removed from the site of the
said works except with the written permission f the divisional Officer or an officer authorized by
him in that bahalf.

1) That the said amount shall be pavable in full when or before the Constructor
receives payment, from the Government of the price payable to him for the said works under the
terms and provisions of the said agreement PROVIDED THAT if any intermediate payments are
made to the constructor on account of work done then on the occasion of each such payment the
Government will be at liberty to make a recovery from the Constructors Bill for such payment by
deducting there from in the walue of the said materials (hen actually used in the construction and
in respect of which recovery has nat been made previously the value for this purpose being
determined in respect of each description of material at {he rates at which the amount of the
advances made under these presents were calculated],

(¥ That if the Constructor shall at any time make any default in the performance or
obserdatian in any respect of any of the terms and provisions of the said agreement or of these
presents the total amount of tha advance or advances that may still be owing to the Government
shall immediately on the happening of such default be repayable by the Constructor to the
Government topether with interest thereon at twelve percent per annum from the date or
respective dates of such advance or advances to the date or repayment and with all costs, charpes,
damages and expenses incurred by the Government in or for the recovery thereof or the
enforgement of this security or otherwize by reason of (he default of the Constructor and any
moneys so becoming due and payable shall constitute a debt due fram the Constructor to the
Government and the Constructor hereby covenants and agrees with the Government to repay and
the sarme respectively to it accordingly.

{B) That the Constructor hereby charges all the said materials with the repayment to
the Government of the said sum of RUPBas v miiie. O o ]
(RS, sesnssassmersenenna] @0d @ny further sum or sums which may be ardvanced as aforesaid and all cost
charges damages and expenses payabie under these present PROVIDED ALWAYS and [t is hereby
agreed and declared that not withstanding anything in the said agresment and without prejudice
to the powers contained therein if and whether the covenant for payment and repayment
hereinbefore contained shall hecome enforceable and the money owing shall not be paid 1o
accordingly.

i
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Cnce thare with the Government may at any time theréalter adopt all or any of following

courses ass it may deem best @

{a) Seize and utilize the said materkals or any part thereaf in the completion of the said
works on behall of the Constructor in accordance with the provisions in that behalf
contained in the sald apreement debiting the Constructor with the actual cost of
effecting such completion the amount due in respect of advances under these
presents and crediting the Constructer with the value of work done as he had
carried it out in accordance with the said agreement and at the rates thereby
provided. If the balance is against the Constructor he is to pay the same to the
Government on demand.

{h) Remove and sell by public auction the seized materials or any part thereof and owt
of the money arising from the sale retain all the sums aforesaid repayable to the
Government under these presents and pay over the sumplus (if any) to the
Constructor,

1Cl Deduct all or any part of the moneys owing out of the security deposit or

wny surm due to the Constructor under the said agreement.

9] That except as is expressly provided by the presents Interest on the sald advance
shall not be pavable,

(10} Thatin the event of any conflict between the provisions of these presents and the
sald agroement the proviciens of these presants shall prevail and in the event of any dispute or
differerce arising over the construction of effect of these presents the settiement of which has not
been herelnbefore exprossly provided for the same shall be referred to the Superintending
BRI N iunsbrimssurmiissminywrin s I GIE WIIOSR i sansi sinnidanss
decision shall be final and the Indian Arbitration Act for the time being In force so far they are
applicable shall apply to any such reference.

In wWitREsses WHERBOT thi ® .iceecessmvesmsmerssimesmaessiannys we 00 behalf of the Governors of
Sindh and the said s - have hereunto set their respective hands and seals the day
and first above written,

Signed, sealed and deliversd by*
In the presence of

SEAL 1% witness
2 witness

Signed, sealed and delivered by®
in the proesence of

SEAL 1* witness
2™ witnass
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Motes on the Conditions of Contract

The Conditions of Contract comprise twe parts:

(a) Partl - General Conditions of Contract
() Partll - Special Conditions of Contract

Over the years, a number of “model” General Conditions of Contract have evolved. The
one used in these Standard Bidding Documents was prepared by the International
Federation of Consulting Engineers [Federation International des Ingenieurs-Consells, or
FIDIC), and is commonly known as the FIDIC Conditions of Contract, (The used version is
the harmonized Edition March 2006).

The FIDIC Conditions of Contract have been prepared for an ad measurement (unit
price or unit rate) type of contract, and cannot be used without major modifications for
other types of contract, such as lump sum, turnkey, or target cost contracts,

The standard text of the General Conditions of Contract chosen must be retained intact
to facilitate its reading and interpretation by bidders and its review by the procuring
agency.  Any amendments and additions to the General Conditions, specific to the
contract in hand, should be introduced in the Particular Conditions af Contract,

Tha wuse of standard conditions of contract for all eivil works will ensure
comprehensiveness of coverage, better balance of rights or obligations between
procuring agency and Contractor, general acceptability of its provisions, and savings in
time and cost for bid preparation and review, leading to more economic prices.

The prospective bidders are required to obtain copy of the above mentioned Conditions
of Contract directly from head office of FIDIC, on the address indicated above against
payment of their usual charpes.

The Successful bidder after award of Work shall have to provide two (02) coples of the
said FIDIC Conditions of Contract for Work of Civil Construction one in orlginal obitained
from the publishers for incorporation of the same in the Contract Agresment of the
Work,

* Add the following text if the bidding dacuments, as issued, do nat include a copy:

“Copies of the FIDIC Conditions of Contract can be obtained
from: To request such permission please contact:

FIDIC CASE POSTALE, CH-1215 Switzerland;
Tel, +41 22 799 49 00;

Fax; +41 72 799 49 01
E-mail; fidic@fidic.org,

Ly}

==
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General Conditinony

CONTENTS

Dufinations listed alphabotically
GEMERAL PROVISIONS

Definitiors

Interpretation

Commupnacations

Law and Language

Priority of Documents

Contract Agreement

fesnment

Care and Supply of Documents

Delayed Drawings or Instructions
Employers Lise of Contractes’s Documents
Contractor's Use of Employes's Decuments
Confidential Details

Compiance with Laws:

Jairt and Several Liability

Inspecthons and Audit by theBank

b ek e = e = e s e s e
b el ek e e LD DD el O U il Wb Pas

LN e L o S O

4  THEEMPLOYER

2.1 Right of Accoss to the Site

L2 Permits, Lieendas ardpprosals

2.3 Employer’s Parsonnil

4 Ermypdegirr’s Financial Arranpaments
2.5 Employper's Claims

3 THE ENGINEER

31 Engineer's Dutles ano Authority
3.2 Delegation by the Engmeer

13 Instructions of the Enginaer
14 Repleoement of the Engineer
1.5 Beterminations

A THECOMTRACTOR

4,1 Cantractor's Genoral Ohligations
4,2 Farformance Security
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4% Condractor's Reprosontative
d.d Subcontractors
4.5 Aasignment of Benedit of Subcontract
A6 Co-operation
4.7 SetingOut
4B Safety Procedures
4.9 Cluality Assurance
410 5ite Data
4.11  Sufficlency of the Sceepted ContractAmount
4.1 Unforesoeable Physical Conditions
4.13  Rights of Wayand Facilities
4,04 Aveddance of Interferonce
4.15%  Acoess Rouke
416 Transport of Gopds
4.17  Contractor's Eguiprment
4,18  Protection of the Environment
4,19 Electricity, Water andGas
t.20  Employer's Equiprment and Froe-tsuchaterials
4.1  Pragress Reporis
4.22  Security of theSite
4,23 Contractor's Operations an Site
4.24  Fessils
5 MOMIMATED SLIBCONTRACT ORS
5.1 Definition of “nominated Suboantractor™
5.2 Dhjection to Nominaticn
5.4 Faryments to nominated Subcontractors
54 Evidence of Paymments
] STAFF AND LABOUR
.1 Ergagement of Staff and Labour
6.2 Retes of Wages and Conditions of Labour
6.3 Persons in the Senvace of Emploer
.4 Litour Laws
6.5 Warking Heurs
.6 Facilities for Staff andLabour
6.7 Health and Safaby
fi.B Confractor's Superintendence
6.9 Contractor's Personneal
6.10  Records of Contractar's Personnel and Equipment
6.11  Disordery Conduct
6.1d  Forelgn Personne
.13 Supply of Foodstuffs
614  Supply of \Water
6.15  Aemres against Insecl and Pestipisanca
6.06  Alcoholic Ligueor or Drugs
6.17  Aros and Armmaanition
BB  Festival and Religiows Customs
619 Funeral Arrangersents
6,10 Prohibition of Forced or Compulsory Labour
6.21  Prohibition of Harmiful Child Labour
.22 Employment Reconds of Workers
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£ FLANT, MATERIALS ANDWORKMANSHIP

Fi | ianner of Execution
7.2 Samples

13 frspection

| Testing

15 Rejection
7.0 Remedial Work
o Crwnership of Plant and Materlals

7.4 Froalties
a2 COBARMERMCERMENT, DELAYS AMD  SUSPENSION

21 Commencameant of Works

41 Tl forCompletion

8.2 Programme

4.3 Extensicn of Timefor Completion
B Delays Caused by Authorities

8.5 Rate of Progress

#.6 Delay Damages

8.7 Suspersion of Work

2.8 Consaquences of Suspancion

2.9 Payment for Plant and Materials in Event of Suspension

2.10  Prodonped Suspemnsion
8.11  Resumpion of Work

9 TESTH ON COMPLETION

8.1 Contractor's Oiligations

i I Delayed Tesds

S Retesting

0.3 Fallure to Pass Tests anCompletion

10 EMPLOYER'S TAKING OVER

10.1 Takerg Cwver af the \Woarks and Sections
L2 Taking Chver of Parts of theWaearks
in3 Interference with Tesls on Completion
10.4 Surfaces Requiring Reinstatermnent

11 DEFECTS LIABILITY

111 Completion of Outstanding Work and Rermedying Defects

11.2 Cent ol Remedying Defects

113 Extensice of Defects Notlflcation Period
i1.4 Fatlhare to Remedy Defects

115 Remaval of Defective Work

116 Furthor Tests

11,7 Right af Accoss

11.8 Coavtractor to Search

11.8 Perforrmance Certificate

11.10 Unifulfilled Obligatiara

11,11 ¥ Clearance af Site
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12 PAEASURERENT AND EVALUATICN
121 Works 10 beMeasered
1%  method of Messaremeant
123 Evaluation
L2.4 Omissions

14 VARIATIONS AND ADIUSTRENTS

13.1  Right to¥Vary

13.2  ValueEngineering

13.3  Varation Procedure

134 Payment in Applicable Currencies
13.5  Prosisional Sums

13.6  Daywork

13,7 Adjustrnents for Chanpes in Legislation
13.8  Adjustroents for Changes in Cost

14 CONTRACT PRICE AND PAYRAENT

14.1  The Contract Price

142 Advance Payment

143 Application for Interm Payment Certificates
144  Schedule of Payments

145 Plant and haterials intended for theWarks
146 Issueof Interim Payment Cartificatas

14.7  Payment

148 Delayed Papment

14.8  Payment of Retention Money

14.10  Statement at Cormpletion

14.11  Application for Final Payment Certificate
14.12 Discharge

1413 Issue of Final Payment Certificale

14.14 Cessation of Employer's Uability

14,15 Currencias of Paymient

15 TERMIMATION BY ERPLOYER

15.1  Motios toCorrect

15.2  Tesmiration by Employver

153 Valuation at Date of Termination

154  Payment after Termination

155  Employvers Entitlement to Termination for Comrenipnes
156  Corrupt or Fraudulent Praclices

16 SUSPENSKIN AND TERMINATION BY CONTRACTOR

161  Contractor's Entitlement toSuspend Werk
162 Termination by Contractor
163 Cessationof Work and Bermoval of Contractar's Equlpraes
164  Payoent on Termenation
17 RISK AMD RESPONSIBILITY
171 nodernnities
17,2 Contractor's Careof the Warks
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17.3 Emptonpor’s Fhgks
174 Consequences of Ermployer’s Risks
17.5 Il ke tual ar Industrial Property Rights
17.6 Lirnitation of Liakdity
1.7 Use af Employer's Accommeadation,Facilities
18 IMELIRANCE
18.1 General Requirements for lnssrances
18.2 Insurance for Warks and Contractors Eguiprment
18.2 Insurance against Injury to Persons and Damage to Property
18.4 Insurance for Contractor's Persannel
19 FORCE MAIELIRE
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Genersl Concditiong

Gieneral Provisions

1.1

Difinitionsg
In the Cossditions of Contract |*these Conditions”), which include Particulys Condithons, Parts A
and B, and these General Conditions, the following words and expressions shall have the
meanings stated, Words Indlcating persons or parties include corporations and other legal

i antities, except where the contest requires othenwise.

Thee Contract 1111 "Contract” means the Contract Agreemeant, the Letter of Acceptance, the
Letter of Tendes, these Conditions, the Specification, the Drawings, the Schedulos,
and the further docurments [if amg) which are fisted in the
Contract Apreement or in the Letter of Acceptange,

1.1.1.2 “Contract ngremnt imeans the contract agreement referfed tain Sub-
Clause 1.& [Contract Aprooment),

L1.L3 “Letter of Acceptance” means the latter of farmal aceeptance, signed by

the Employer, of the Letter of Tender, including any annexed memoranda comprising
agreamants between and signed by both Partles. If there |5 no suach letter of
soceptance, the expression “Letter of Scceptance” means the Contract Agreement and
the date of isuing or receiving the Letter of Acceptance means the date of signing the
Contract Agreement.

1.1.1.4 “Letterof Tender" means the document entitled lstber of tonder or letter of
bid; which was completed by the Contractor and includes the signed offer to the Employver
for the Works.

1.1.1.5 “specification” means the docoment entitfed speciicatisn, a8 included in
the Contract, and amy additions and modifications to the specification in accordance with
the Contract, Such documer: specifles the Works

1116 "Drawings” means the drvwings of the Waorks, as indoded inthe Contiact,
and any additional and maodified drawings issued by (or on bekall of} the Emplover in
secordance with the Contract,

1117 "Schedules” means the documentis) entitled schedules, completed by the
Contractor and submitted with the Latter of Tender, a5 included in the Contract, Sucl
document may indude the Bill of Quantities, data, Ests, and schedules of rates and/for prices.

LLLE "Tender” means the Letter of Tender and all ether documents which the
Contractor submitted with the Latter of Tendor, 38 included in the Contract,

L1.LS "Rl of Quantities”, "Day work Schedule” and *Schedule of Payment Currencies”
mean the documents so named [If any) which are comprizsed in the Schadules,

1.1.1.10 "Contract Data” mesns the pages completed by the Employer entithed
contract data which comstitute Part & of theParticular Condifions.

=
-
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1.1.2
Parties and Persons

113
Dates, Tasts, Periods
and I:nrnph,-riqm

Signature/Stamp of Cli

1.1.2.4 "Party” means the Emplover or the Contractor, as the context reguines,

1423 “Employer” raeans the perscn named as amployer In the Contract Bata and
the lepal sucoessors in e to Lhis person,

L1235 "Contracter” means the persands) named as contractor i the Letter of Tender
accepted by the Employer and the legal successors in tite to this person(s)

1.1.2.4 "Engineer” meons the person appointed by the Employer to act as tha
Engimeer for the purposes of the Contract and narmed in the Contract Data, o other
person appointed from time 10 time by the Empioyer and notified to the Contracior
wmnder Sub-Clause 3.4 [ Replacement of the Enginaor],

1LL25 "Contractor's Repredentative® maans the person named by the Contractor in
the Contract or appaintad fram tme to time by the Contractor under Sub-Clagse 4.3 |
Contractor’s Representative |, who acts on behalf of the Canteactar,

1.1L.2.6 “Employer's Personnel” means tho Englnecr, the asslstants referred to in Sub-
Dause 3.2 [Delegathon by the Engineer] and all other staff, labour and other employees of
the Englineer and of the Employer; and any ather personnel notifiod to the Contractor,
by the Employer or the Engineer, as Employer's Persormel,

1.1.2.7 "Contractor's Parsoonel” means the Cantractors Reprasentative and all
personnel whom thie Contractor utllees on Slte, who may indude the staff, labour and
other amployess of the Contractor and of eack Sutseantractor; and any ather personnel
asaiiting the Comtractor in the execution of the Works.,

1138 “Subcontractor” means amy person named in the Contract as a subcontracton,
oF any person appointed &5 3 subcontractor, for 8 part of the Works; and the lepal
autoessars in title to cach of these persoms,

1.1.20.59 “DR" means the persan or three persons appainted under Seb-Clause X002
iAppointment of the Dispute Boasd | or Sub-Clause 20.3 | Failure 1o Agree on - the
Camposition of the Dispute Board].

112080 "FIDICT means the Federation Intemational des Ingéninurs-Consells, the
international federation of comsultimgenpineers,

11211 “Bank” mesns the financing institution (f any] named in the Contract Data,
11252 "Borrower” means the person {if any) named a3 the borrower in the
Contract Daga,

1.1.31 “BaseDate” means the date 28 days prios 1o the lalest date for subméssion and

carmpiation of thaTender,

1.1.3.2 "Commencement Date” meaans the date notified usder Sub-Clawse 8.1 |
Commerdermant of Works ],

1.1.3.3 "Time for Completion” maans the ime for comgleting the Works or a Section
{as the case may be) under Sub-Clause B.2 | Time for Completion ], as stated in the Contract
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Data [wiith ary extension undder Sub-Claise 8,4 [Etisnsion of Time for Complesion]),
calculated from the Commencement Date,

1134 "Tedtson Completion™ means the tests which are specifiod in the Contract ar
agreed by both Parties or instructed as a Variotion, and which are carried out under Cause
% [ Tests on Completion | belore the Warks or a Section [as the case may bejars taken aver
by thie Ermiployer.

1135 "Taking-Oreor Corfificate” means a certificate lssued unider Clause 100 |
Employer's Taking Oher |,

1.1.36  “Tests after Completion® means the tests (f any) which are specified In the
Contract and which are carried out in pccordance with the Specification after the
Warks ora Section (s the case may bel are taken over by the Erngsloyes,

1L3Y  "Defects Kotlfication Pericd” means the period for notifying defectsin the
Works or a Section as the case may bBa)] under Spb-Clapse 111

| Completion of Outsanding Work and Remedying Defects 1, which  estends over
twielae months except if otherwise stated In the Contrack Data [with any extension
under Sub-Clawse 311.3 [Extension of Defects Motification Period J), calcwlated
from the date on which the Works or Secfion s completed as certified under Sub-
Clawsa 1001 | Taking Owver of the Works and Sections ],

113E “Pedormance Certificate™ means the certificate issusd undor Subh-Dlagse
11.9 jPerformance Cortificats]

1.1.3.9 "day” means a calendar day and "year” means 365 days,

1.1.4

Money and Payrsenis 1.L4.1 "Accepted Contract Amaunt” means the amount accepted in the Lottor of
Acceptance for the execution and completion of the Works and the remedying of any
rlefacts,

1.1.4.2 “Contract Price™ means the price definod in Sub-Clause 14.1 [ The Contract
Price |, and includes adfustrments in accoerdanos with the Cantract

L1443 “Cost” means afl exponditure reasonably incurred [or B be incurred] by tha
Contractar, whether an or off the Site, including owerhead and similar chargos, but does
nat inchede profit,

L1444 “Final Payrment Certificata®™ means tho paymeant certiflicate lsued under Sub
Clause 14,13 [Issue of Final Payment Cortilicatal

1145 “Final Staternent” means the statement defined in Sub-Clause 14,11 [
Application for Final Payment Cortificate ],

1146 “Foreign Currensy™ means a currency inwhich past e all] of tha Contract Price
5 payate, but not the LecalCurmency,

L1473 “Interirm Payment Cartificate” means a paymant eertificatn isseed undor
Clause 14 [Contract Price and Payment], other than the Fnal Payment Cerificate.

L1A4E “LocalCurrency™ means the currency of the Count iy,

L1459 “pagment Cortilicate” means 3 paymont coptificate issued umdor Clause 14
[Contract Price and Payment],
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L1430 “Proyisknal Surm® imeans & sum (il any} whach is specified in fhe Contract a3
o provisbonal sum, for the executlon of any part af the Werks or for  the supply of
Plant, Matariagls or serdces under Soh-Clause 135 [ Provislonal Surmsg),

L1411 "Aetention Money” mieans the accumulatad retention raneys which the
Empleyer ratains under Sub-Clause 14,3 [ AppiEcation for Interim Fayment Certificates
[ it prages i erSul-Clause

14.9 [Paymentof Retention Money ],

1.1.4.12 "Statement™ means a statement submitbed by the Contractor as part of an
application, under Clawse 14 | Contract Price and Payment |, for & payment certificate.

1.1.5

Works and Goods 1.1.5.1"Cantractars Equipment” means all apparatus, machinery, vehides and other things
regered for the execution and completion of the Works and the remedying of any defects.
However, Contracter's Equipment excludes Tomperany Works, Employer’s Equipment {if any],
Flant, Materiaks and amy other things intended to formm ar berming part of the Permanent
Works.,

L1532 “Goods® means Contractars Equipmant, Materiaks, Plant and Temporary
Wiarks, or any of them asappropriate.

L153  “Materials" moans things of allkinds (otherthan Flant} intended to form or
lareming part of the Peemanent Works, Including the supphy-anbymaterfals {1
sy ) b e supplied by the Contractor under the Contract,

L1544 “Poarmanent Warks™ means the permanent works to be esecuted by the
Corlraciar indar the Contrart,

1155 "PMant” maans the apparat s, machinesyand vehleles intended toformor
Farming part of the Permanent Works, including vehicles purchased for the Emglayar
antf retlating Lo the construction ar aperation of the Weorks,

1156  “Section” meansa part of the \Waorks specified in the Contract Data asa
Section [5fary).

L1577 “TemporanSWerks” means all temporany warks of evary kind {ather than
Contractor's Equipment ) requibred on Site for the executieo and eampletion
of the Permanent Wiorks and the remedying of any defects.

L1585 “Waorks" meean {he Permanent Works and the Temporang Works, er elther of them
as appropriate,

i

Cther Definitions 1,161 “Contractor’s Docurmants” means the calculations, computer programs
and other software, drawings, manuaks, models and other documents of a technical
mature (IF amy) supplied by the Contsactor under the Contract,

1162  "Country” means the country inwhich the Siee (or mast of it} is located,
wihere the Permanent Works are to be executed

Li63  "Employer's Eguipment” means the apparatus, machinery and wehicles {F any)
made avalable by the Emplover for the use ol the Conteactar in the ayecution of the
Wiorks, as stated in the Speciication; bt does not mclude Plant which has not been
taken ever by tha Emplover.
e
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1.1aA  “Force Majeure” is defined in Clause 18 [ Force Majeurs ].

1165 "Laws” means all natiomal (or state] logislation, statutes, ordinances andother
laws, and regulations and by-laws of any kegally constituted public autheority

L1666 "Performance Security™ means the security (or sacurities, If aryg) undir
Sub-Clause 4.2 [Performance Sacurity .

LLGT  "site” means the places where the Permanent Works are to be executed,
including storage and working areas, and §o which Plant and Materials are to be
delivered, and any other places as may ba specified In the Contract as forming part
of theSite,

1168 “Unforeseeable™ means not reasonably foreseeablo by an experiencad
contractor by the Base Dato,

L1b% "Wariztion” means any change to the Worlks, which is instrected or
appreved as avaniation under Clause 13 | Yariations and Ad|ustments |,

1.2

Interpretation I the Contract, except where the context requires othersice;

{a) words indicating one gender include all genders;

{b) waords indicating the singular akso include the plural and words indicating the
plural atsoinclude the singufar;

{c) pravisions including the word "agree”, “agreed* or “agreament” reguine this
agreement to be record in writing;

i) “written” or “in writing” means hand-written, type-written, printed or
clectronicalty made, and resulting In & permanent record; and

(=) the word “tender” is synonymous with *bid”, and "lenderer” with "bidder”
and the words "tender documents” with “bidding documents”.

The marginal words and other headings shall mot be taken into considerationin
the interpretation of these Conditions.

In these Conditions, prowisisns scluding the expression “Cost plus profit” reguine ths
prodit to be one-twentieth {5%) of this Cost unless otherwise indicated inthe
Contract Data.

1.3

Communications Wheraver these Conditions provide for the giving or issuing of approvals, eertilicates,
consents,  determinations, notices, requests  and  discharges,  these
communications shall be;

E]] in wriling and delvered by hand {against recelpt], sent by mail or courier, or
transmitted using any of the agreed systems of electronic transmission &s stated
in the Contract Data; and

&) delivered, sent of transmitted to the address for the reciplent™s communications
% stabed in the Contract Data. However:

[y if the recipdent gives matice ol another address, communicatians shiall
therealter be defivered accordingly; and

(E) if the: recipbent has not stated otherwise when requesting an approval or consent, it
. miay be sent to the address from which the reguest was lssued.

—
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Approvals, certificates, consents and determinations shall not be unreasonably withheld
or delayed, When a certificate is [ssued to a Perty, the certifier shall send a copy to the other
Party. When a notice is issued to a Party, by the other Party or the

Ergineer, 3 copy shall be sent ta the Engineer ar the other Party, as the case may be,

The Contract shall be governed by the law of the country or other jurisdiction stated
in the Contract Data,

1.4

The ruling language of the Contract shall be that stated in the Contract Data,
Law and Language

Thie fanpusge for communications shall be that stated In the Contract Data, 1T nn
fanguage is stated there, the language for communications shall be the ruling language
af the Contract,

Thie documents forming the Contract are to be taken as mutually sxplanatony of
ane another. For the purposes of interpretation, the priority of the documents
15 shall be in accordance with the foflowing sequence:
Priarily of Documents

ia) the Contract Agreernent [if any),

i) thie Letter of Accaptance,

ic) the Tender,

i) the Particular Conditions - PartA,

1}] the Particular Conditions - Part i,

i these General Conditions,

i) the Specification,

(hi the Drawings, and

1] the Schedides and any other decurments forming paet af the Cantract,

If an amkxiguity or discrepancy is foand in the documents, the Englneer shall issie ame
recessary clarification or Estruction,
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PART Il - SPECIAL /PARTICLILAR CONDITIONS OF CONTRACT

Performance Securily

If the Contract requires the Constructor to obtain security for his praper performance of the Contract,
he: shall obtain and provide to the procuring agency, such security within 28 days after the receipt af
the Letter of Acceptance in the sum stated in the special stipulation. When providing such security to
thi procuring agency, the Constructor shall notify the Enginear of so dolng, Such security shall be in
thiy form annexed to these Conditions or in such other form a5 may be agreed between the procuring
agency and the Canstructor, The institution providing such security shall be subject to the approval of
the procuring agency. The cost of complying with the requirements of this Clause shall be borne by
the Constructor, unless the Contract otherwise provides,

Use of Pakistani Materials and Services

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

Commencement of Works

'he contractor shall commence the works on site within the period stated in special stipulation to Bid
from the date of receipt by him from the Enginesr of & written Notice to Commence. Thereafter, the
contractor shall procesd with the works with due expedition and withaut delay.

Time lor Completion

The whale of the works and, if applicable, any Section required to be completed within a particular
time as stated in the special stipulation to Tender, shall be completed, in accordance with the
provisions of Clause 10, within the time stated In the special stipulation to Tender for the whole of
thie waorks or the Section {as the case may be), caloulated from the Commencement Date,

Programmo

The Constructor shall, within the time sated in special stipulation of these Conditions after the date of
the Letter of Acceptance, submit to the Engineer shall reasonably prescribe, for the execution of the
works, The Constructor shall, whenever required by the Engineer, also provide in writing for his
information a general description of the arrangements and methods which the Constructor proposes
to adopt for the execution of the waorks,

A) Bar Chart identifying the critical activities.

B} Critical Path Method (CPRA] identifying the critical path/activities,
Cl Program Evaluation and Review Techniques [PERT).

[Procuring Agency 1o select appropriate one)

Liguidated Damages for Delay

If the Conhstructor faiks bo comply with the Time for Completion in accordance with Clause 10, for the
whaole of the waorks or, if applicable, any Section within the relevant time prescribed by Clause 10, the
Constructor shall pay o the precuring agency the refevant sum stated in the special stipolation to

nder as liguidated damages for such default and not as a penalty (which sum shall be the enly monies
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due from the Constructor for such default) for every day or part of » day which shall elapse between the
relevant Time for Compietion and the date stated in Yaking-Over Certificate of the whale of the warks ar
the relevant Section, subject to the applicable limit stated in the special stipulatien to Tender, Procuring
agency may, without prejudice to any other method of recovery, deduct the amount of such damages
from any monies due or to become due to the Constructor, The payment or deduction of such damages
shall not relieve the Constructor from his obligation to complete the works, or from any other of his
abligations and lHabillities under the Contract,

10 Taking-Over Certificate

Whan the whole of the works have been substantially completed and have satisfactorily passed any
Tests on Completion prescribed by the contract, the constructor may give a notice to that effect to the
Enginesr with a copiy to the procuring agency, accompanked by a wrilten undertaking to finish with due
expedition any cutstanding work during the Defects Liability Periad, Such notice and vndertaking shall
ba deemed to he a request by the constructor for the Englneer o issue a Taking-Over Certificate in
respect of the works. The Engineer shall within 21 days of the date of delivery of such notice, either issus
to the constructar, with a copy o the procuring agency, a Taking-Over Certificate, stating the date an
winich, i his opinion, the works were substantially completed in accordance with the contract, or glve
instructions im writing to the constructor specifying all the work which, in the Engineer's oplnlan, o
required to be done by the constructor before the ssue of such certificate. The Engineer shall alse notify
the constructor of any defect in the works affecting substantial completion that may appear after such
instructions and before completion of the works specified therein, The constructor shall be entitled to
receive such Taking-Over Certificate within 21 days of completion, to the satisfaction of the Engineer, of
the works so specified and remedying any defects so notified,

10.1 Taking Owver of Sections or Parts

Similarly; in accordance with the procedure set out in Sub-Clause 43,1, the Construector may reguest the
Engineer shall issue a Taking-Oneer Certificate In respect of:

{a) any Section in respect of which a separate Time for Completion is provided in the Appendix to
Tender,

(b} any substantial part of the Permanent Waorks which has been both completed to the satisfaction
of the Engineer and, otherwise than as provided Tor in the Comtract, occupied or used by the
PROCUrng agency, ar

{c any part of the Permanent Weorks which the procuring agency has elected to occupy or use priar
to completion {where such prior occupation er use is not prosvided for in the Contract or has not
been agreed by the Constructor as a temporary measura),

0.2 Substantial Completion of Parts

If any part of the Permanent Works has been substantially completed and has satisfactorily passec
any Tests on Completion prescribed by the Constructor, the Engineer may issue a Taking-Ower
Certificate in respect of that part of the Permanent Works before completion of the whole of the
works and, vpon the ssue of such Certificate, the Constructor shall be deamed to have undertaken ta
complete with due expoedition any sutstanding work in that part of the Permanent Works during the
Defects Liahility Period.

0.3 Surfaces Requiring Beinstitement
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Provided that a Taking-Over Certificate give in respect of any Section or part of the Permanent Works
before completion of the whole of the works shall not be deemed to certify completion of any pround
or surfaces requiring reinstaternent, unless such Taking Over Certificato shall expresshy so state,

11,1 Defect Liability Perfod

In these Conditlons the expression “Defects Liabllity Period” shall mean the defects liability period
named in the special stipulation te Tender, catculated from:;

[a) the date of completion of the works certified by the Engineer in accordance with Clauss 48, or

(b} In the even of more than one certificate having issued by the Engineer under Clause 48, the
respactive dates so certified, and in relation to the Defects Liability Period the expression "the
Works” shall be construed accordingly.

11,2 Completion of Outstanding Work and Remedying Defects

To the intent that the works shall, 2t or as soon a5 practicable after the expiration of the Defects Liahility
Period, be defivered to the procuring agency in the condition required by the Contract, falr wear and
tear excapbed, to the satisfaction of the Emgineer, the Constructor shall;

{a) complate the work, if amy, outstanding an the date stated in the Taking-Over Certiflcate as scon
as practicable after such date, and

{h) execute all such work of amendment, reconstruction, and remedying defects, shrinkages or
other faults as the Engineer may, during the Defects Liability Period stated in Special stipulation,
as @ result of an inspection made by or an behalf af the Engineer prior to its expiration, Instruet
the Constructor to execute.

11.3  Cost of Remedying Defects

All work referred to in Clause 10 shall be executed by the Constructor at his own cost if tha necassity
thereaf is, in the oginion of the Engineer, due to:

(o) the use of materals, Plant or warkmanship not in accordance with the Contract,

ik where the Constructor is responsibde for the design of part of the Permanent Works, any Fault in
such design, or

(ch the neglect or failure on the part of the Constructor to comply with any obligation, expressed or
impfied, an the Constructor’s part umder the Contract.

If, in the opinion of the Enginear, such necessity is due to any other cause, he shall
determine an addition 1o the Contract Price in accordance with Clause 52 and shall notify the
Constructor accordingly, with a copy to the procuring agency.

11,4  Constructor's Failure to Carry Out Instructions

In case of default on the part of the Constructor in carrying out such instrection within a
remsonable time, the procuring agency shall be entitied to omploy and pay other persons to
carry out the same and if such work is work which, in the opinion of the Engineer, the
Constructor was liable to do at his own cost under the Contract, then all cost consequent
thereon or incidental thereto shall, after due corsiiltation with the procufing agency and the
Constructor, be detarmined by the Engineer and shall be recoverable fram the Canstructor by
the procuring agency, and may be deducted by the procuring agency fram any monies due or to
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become due to the Constructor and the Engineer shall notify the Constructor accordingly, with 2
copy te Ehe procuring agency,

141 Monthly Payments

The Engineer shall, within 15 to 25 days of receiving such statement, certify to the procuring agency the
armaunt af payment to the Constructor which he considers due and payable in respect thereof, subject:

{a) firstly, to the retention of the account calculated by apphying the Percentage of Retention stated
in the special stipulation to Tender,

[k} Secandly, to the deduction, other than pursuant to Clause, of any sums this may have become
due and pavahbbe By the Constructor to the proouring agency,

Prowvided that the Engineer shall not be bound to certify any payment under this Sub-Clause if the net
amount thereof, after all retentions and deductions, would be less than the Minimum Amount of Interim
Payment Certificates stated in the special stipulation to Tender,

Motwithstanding the terms of this Clause or any other Clause of the Contract no amaunt will be certifiad
by the Engineer for payment until the performance securlty, If required under the Contact, has been
provdded by the Constructor and approved by the procuring agency,

14.2  Mobilization Advance/Advance Payment

Advance Payment/Mobilization Advance shall be made available to the Cortractor by the procuring
agency on following conditions:

i) Maobilizatlon advance up to 10 % of the Contract Price may be paid by the procuring agency ta
the Contractor on the works costing Rs2.5 million or above on foliowing conditions:

a. on submission by the Contractor of a mebilization advance guarantee for the Tull
armount of the advanes in the specified form, from a Scheduled Bank in Pakistan,
acceptable to the procuring agency;

b, contractor shall pay interest on the mobilization advance at the rate of 10% per
annum on the advance; and

[ii} This Advance Including the Interest shall be recovered in 5 equal installments fram the
5 A& Blls and In case the number of bilks is less than 5 then 1/5 of the advance
inclusive of the interest thereon shall be recovered from each bill and the balance
together with interest be recovered fromy the firal bill. It may be nsured that there is
sufficient amount in the final bill to enable recovery of the Mobilizabion Advance.

14,5 Mlants and Materlals intended for Works

il The Contractor shall be entitled to roceive from the procuring agency Secured Advance apainst an
INDENTURE BOND in Public Works Account Form Me31 (Fin. R, Form Mo, 2] acceptabée to the procuring
agency of such sum as specified in Special stipulation and the Engineer may consicer proper in respect of
nan-perishable materials brought at the site but not yvol incorperated in the Permanent 'Works provided
that:

I:i;':l The materials are In accordance with the specifications for the permanent waorks:

(i} Such materlals hava been delivered to the site and are properly stered and protected against loss or
damage or deterioration to the satisfaction and verification of the Engineerfassistant Engineer but
at the risk and cost of the Centractos;
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(1) The Contractor's records of the reguirements, orders, receipts and use of materials are kept in a
form approved by the Engineer, and such records shall be available for inspection by the Englneer:

(iv]  The Contractor shall submit with his monthly statement the estimated value of the materlals an 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 therelore;

(v} Owmiership of such materipls shall be deemed to vest in the procuring agency and these materials
shadl not be removed from the site or otherwdse disposed of without written permission of the
procuring agency;

(vi}  The sum payable for such materials on site shall not exceed 75 % of the (i} landed cost of imported
materials, or {il] ex-factory f ex-warehouse price of locally manufactured or produced materisls, or
{iii] market price of stands other materials;

(vil)  Secured Advance shall not be allowed unless and until the previous advance, if any, |s Tully
recoverad,

(viit}  Detailed accewnt of advances must be kept In part 1l ef renning account bill or a separate state ment;
and

(1x)  Secured Advance may be permitted only against materials/quantities anticipated to be consumed /
utilized on the work within & period of 3 months from the date of fssee of secured advance snd IR
e case for full quantities of materiasls far the entire warkfcontract,

(m) Recovery of Securad Advance:
Secured Advance paid on non-perishable materials to the Contractor under the above
provisions shall be effected from the monthly payments on actual consumption basis, but nat
later than period specified n the riles not more than three months (even if unutilized):

14.7  Time for Payment

The amount due to the Constructor under any Interim FPaymeant Certificate jssued by the
Engineer pursuant to this Clause, or to any other term of the Contract, shall, be paid by the
procuring agency to the Constructor within specified time in special stipulation after such
Interim Payment Cartificate has been delivered to the procuring agency, or, in the case of the
Final Payment Certificate wathin 56 days, after such Final Payment Certificate has heen
delivered to the procuring agency., The provisions of this Sub-Clause are without prejudice to
the Constructor's entitlement.

15 Ezcalation,
A The rates of escalation [ difference in cost of materials as approved by standing rates committee
Gowt, of Sindh will be paid enly,
B, Mo furthor ascalation in cost of material will be paid in future during currency of work.
i The rates of escalation in cost of material may be treated as Frozen.
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15.6 Corrupt and fraudulent Practices,

If the Contractor or any of his Subcontractors, agents or servants I found to have viclated or
involved in wiolation of the Integrity Pact signod by the Confractor as Appendlx-L te his Bid, then the
procuring agency shall be entitled to:

i recover from the Contractor an amount equivalent to ten times the sum of any commission,
gratification, bribe, finder's foe or kickback gven by the Contractor or any of his Subcontractors,
AEENTS OF SErYants;

h, terminate the Contract; and

Recover from the Confractor any loss or damape to the procuring agency as a result of such
termination or of any other corrupt business practices of the Contractor or any of his Subcontractors,
agents or servants,

ra

The termination under sub-para {b) of this Sub-Clawse shall proceed in the manner preseribed under sub-
clavses 15,2 & 155 and the payment under Sub-Clause 15.4 shall be made after having deducted the
amourts due to the procuring agency under Sub-Para {a] and {c) of this Sub-Clause.

1.3 Minimum Amount of Insurance

Such insurance shall be for at least the amount stated in the speclal stipufation of Tender.
Costs of such insuranees shall be barme by the contractor,
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SECTION - 1 GENERAL REQUIREMENTS

Geneil

The General Conditions of Contract & Special Condlitions of Contract shall farm an
integral part of these General Reguirements,

The Constructor shall natify all sub-Constructor of the provisions of the Conditions
of Contract arnd the General Requirement of this Specification.

The arrangement and divisions of these Specifications Is not to be construed as
establishing the limits of responsibility of sub-trades.

The Constructor is respensible for dalineating the scope of Sub-Contracts and for
coordinating all the ‘Warks,

Al works shall be carried out in accordance with the following specifications,
supptermented by detailed specifications contained in the following sections, Any
inconsistencies or ambiguities shall be brought to the notice of the Enginesr for his
clarification/decision. Decision and direction of the Engineer, in all such cases shall
be final and binding.

The Constructor shall make himself theroughly familiar with the site conditions,
foresee any and all problems likely to the encountered during execution of the
works, and shall be able and ready to solve them effectively. Proposals for solutions
to the problems shall be submitted to the Consultant/Engineer Incharge for
approval before proceeding with the work.

The Tender Drawings, Design Criteria and Specifications are to be read in
conjunction and shall be muteally explanatory. In case of any confiict the arder of
preference shall be as under duly Tellowed by the Special and Gereral Conditions of
Contract in Volume | of Tender & Contract decuments,

i) apecifications
il Tender Drawings
iy B of Gueantitbes

Scope of Work

The scope of wark comprises “Establishment of Centre for incubation & Entarprise at
the BBSU of Technology & Skills Development, Khairpur®, as per drawings and
specification as defined hereunder and as specified in subsequent sectiors of
tender documents. The Constructor shall perform all relevant engineering,
procurement, installation, construction and execution, coordination with other
services, testing and commissioning including all dooumentation,  drawings,
calculations and supply of manuals .as required completing the work, The
Constructor shall also be responsible to supply and install all other items not
specifically menticned in these documents but which are necessary for proper
completion of the works included in the scope of this Contract,

Applicable Codes and Standards

Iin the absence of ather Standards being required by the Contract Documents, all
work and materials shall meet the requirement of the Uniform Bullding Code of the
United Stabes, andfor applicable American Society for Testing Materials [ASTMW)
American Association of State Highway and Transportation Officials {AASHTO)
Specifications and the latest Amercan Concrete Institute Manual of Concrete

Fractice and American.
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5,

Institute of Steel Construction (AISC) Manual relevant to the Works except in cases
whiere the Pakistan Building Code requires s higher standard, In such cases the
Pakistani Code shall govern, where the abbreviations listed below are used, i refers
to the latest code, standards, or publications of the following organizations:

AASHTD American Association of State Highway and Transportation Dfficials,
ALl American Concrete |nstitute

AIST American Institute of Steel Construction
AMSI1 Amerlcan Mational Standards institute
ASA, Amerlean Standard Association

ASCE American Society of Civil Engineers

ALSTM American Society for Testing and Material
AWS American Welding Society

51 British Standards Institute

ICAD Intermational Civil Aviation Organization
BIICP British Standard Institute Code of

PCA, Fractice Portland Cement Assaciation

PSI Pakistan Standard |nstitute

UBC Uniform Building Code

Should the Constructor, at any time and for any specific reasons, wish to deviate
from the above standards or desires to use materials or equipment other than
those provided for by the above standards, then he shall state the exact nature of
the change giving the reasons for making the change and shall submit complete
specifications of the materals and descriptions of the equipment for the Enginser's
approval, whose decisions shall be condusive and binding wpen the Constructor.

Codes, Standards, Certificates

The Constructor shall supply and have at his site office:

Copies of all latest editions of codes and standards referred to in these
specifications by number, or eguivalent codes and standardzs approved by the
Enginr,

Catalogues and  published, recommerdations from manufacturers supplying
products and materals for the project,

The Constructor shall provide manufacturer's or suppllers certificates to the
Engineer for all products and materials which must meset the requirements of a
specific code or standard as stated in these Specifications.

Units of Measurements
The British System of Units [FPS) shall be used throughout this Project,

PAanufacturer's Becommendations
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10,

il

I

Installation of manufactured items shall be In accordance with procedures
recommended by the manufacturer aor as approved by the Enginear,

Existing Condition at Site

Drawings and information pertaining 1o existing project conditions are furnished
for reference. Meither the Employer nor the Engineer warrants the adequacy or
correciness of these,

Protection and Precautions

The Constructor and his sub-Constructar shall afford all necessary protecilon fo
existing structures and will be required fo make pood ab his own exponse any
damage done to such structures throwgh Ris own or his representatives of
subConstructor' fault and negligence,

The Constructor and his sub-Construcktor shall afford all necessany protection to
existing roads in the area. He will clear and make good at his own expense any
damage to or debris on these roads through his own fault and negligence. He must
at all time ensure the free and normal fow of traffic and shall not cause
abstruction to the traffic system. The Constructor and hs sub-Constructor shall
provide and maintain necessary protection and precautionary measdres sech as
waming signs, warning lamps and barricades etc, to prevent accidents,

The Constructar shall pramptly correct all such damage to original conditicn at no
additional expense to the Emplover,

The Constructer shall cooperate with trades performing work under other
Cantracts as mocessary lor complation,

Setting Out of Waork

Establish all boundaries, markers, leveling stakes and benchmarks on the site to
adequately set out all work, Verify all data and their relationship to establish and
Enginear’s survey control points and public benchmarks and report discrepancies to
the Enginper,

Parmanonthy mark the necessary controls for distance and elevation sufficlent to
serve throughout the Contract and protect these control points sdequately against
damape and displacement.

Project setting out is for the use of all trades; each trade = responsinle for the
layout of its own work,

Sequence of Construction

The Constrictor shall submit his proposal for approval of the Engineer the
seguence of Construction, prior to starting the works, the works shall be executed
a5 per approved sequence of construction,

Lines and Levels

Survey conbral points will be established by’ the Engineer. The Constructor shall be
responsible for verifying these and shall be responsible for all requirements
necessary for the execution of any work to the locations, lines, and levels speclfled
or shown on the drawings, subject to such modifications as the Engloeer may
require as work progresses.

Partial Pnssesslcn% -
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13

14,

Whenever, as determined by the Employver any portion of work performed by the
Constructor is in-a condition suitable for use, the Employver may take possession of
or wse such porticn.

Such use by the Employar shall in no instance be construed as constituting final
acceptance, and shall neither relieve the Constructor of any of his responsibilities
under the Cantract, nor acts @ waiver by the Employer of any of the conditions
thereof, provided that the Constructor shall not be liable for the cost of repairs, re-
work, or renewals which may be required due to ordinary wear and tear resulting
from such use, Howewer, if such use increases the cost or delays to the completion
of remaining portions of work, the Constructor will be entitled to an eqguitable
adjustment.

If, as a result of the Constructor’s fallure to comply with the provision of the
Contract, such use proves to be unsatisfactory, the Consultant/Engineer Incharpe
will have the right to continue such wse until such portion of the work can, without
injury to the Consultant/Engineer Incharge, be taken out of service for correction of
dafects, errors, omissions, or replacement of unsatisfactory materials  or
aquipment, as necessary for such work to comphy with the Contract; provided that
the pericd of such opearation or pending com plation of appropriate remedial action
shall not exceed twelve months unless otherwise mutually agreed upon in writing
batween the parties.

Existing Services

The Constructor shall search for, Find locate and protect any visiblefun wisibie
wiring, cable, duct, pipe work, etc., within or immediately adjoining the site area.

The Constructor shall take full responsibly for safety of existing service lines,
utiities and wtility  structures uncovered or encountered during excavation,
dismantiing and construction operations.

The Canstructor shall take full responsibility for damaging any such service lines,
utility/utility structure and any cost and/or expense that arises or issues from any
such damage shall be borne directhy by himself. Should any damage to any such
service occur the Constructor shall forthwith take remedial action, initiate safety
precautions, install temporary services and carryout repaic all at his own cost and
expense and inform the Engineer and notify all relevant authorities.

Existing utilities which afe to remain in sorvice or after the works are to ba
determined by the Constructor, If any existing service lines, utilities and wtility
structures which are to remain in service are uncovered or epcountered during
these operations, they shall be safepuarded, protected from damage, and
supporied.

Plant and Eguipmont

The Constructor shall submit o detailed list of plant and equipment, which he zhall
undertake to bring to the site to carry oul the work. The list shall satisfy the
Engineer as to type, size and quantity, The list shall Include for each piece of
equipment the type, manufacturer, model, demtification number and year of
manufacture, The Constructor shall provide on the site of the waork at his cost all of
the equipment listed and all subsequent equipment required for approval of the
detailed program of work and such equipment which may be directed by the
Engineer. The Constructor shall supply all plant and equipment necessary for the
construction of eacth phase of the work and it must be on site, inspected and

appraved by the Engineear,
Signature/Stamp of Clicn 6 Signature/Stamp of Contractor

woiks & goryiced)

'+ phutlo Shaheed
Umngfiqlﬁl:m::lﬂhuh Dralegmerh
Bouaiaput Wirt

Dhrecton |



15.

16,

1t

Construction Area and Access

The Constructor shall confine his operations fo the areas that are actually required
for the Works and shall fence the area accordingly Arrangements for access reads,
storage areas and routes for haulage of materisls are to be made by the
Constructor at hils own cost, subject to the approval of the Engineer.

Storage & Handling Facllities

The Emplover will provide the Constructor possible space within or nearby the area
of site of works for the storage of plant, equipment and materials and for
Constrictor’s temporary office, during the currency of the Contract. In case the
adjacent area as required by the Constructor is not available within the Project
boundary for storage of plant, equipment and machines then the Constructor shall
arrange at his own expense possible space for storage of plant, aquipment and
machines at his own cost and expenze. On no account shall such temporary
installations conflict) interfere with amy of the permanent installations, services
and any aperational function of Employer. The handling and storage of all plants,
equipment and materials at site shall be the sole responsibility of the Constructor
and at no risk and cost to the Em ployer.

The Constructor shall protect all material against corrosion, mechanical damage os
deteripration during storage and erection on site. The protection methods shall be
to the approval of the Engineer.

Tast Laboratory and Testing

17,1 Testing, except as otherwise specified herein, shall be perfermed by an
approved testing agency as proposed by the Constructor and at no extra
cost to the Employer, The Engineer may require all testing to be carried out
under his supervision only.

172 If sultable and adequate material testing laboratory is not available in the
vicinlty, then the Constructor shall provide and maintain a materials testing
laboratony in the vicinity of the Constructor's Camp and the laboratory shall
have sufficlent working area and shall be equipped with all necessary
facilities including a suitable store room.

17.3  The Constructor shall supply and maintain to the satisfaction of the
Engineer or his representative complete testing equipment, apparatus.
tools, gauges, instruments, etc. in sufficient number and adeguate for all
tests to be carried out as specified in these specifications. Valid calibration
certificates of gauges instruments requirement shall be provided by the
Construckor.

174 The Constructor, after the approval by the Engineer for the source of
cement and steal "shall make available at the site sufficient stock of the
materials in advance in order to allow sample testing for quality control
prior to use.

17.5 The quality contract testing shall be performed” by the Constructors
competent personnel in accordance with a site testing and guality control
program to be established by the Constructor and approved by the
Enginesr or his Representative. The Constructor shall keep a complete
record of all guality tests performed on site and submit the same to the
Enginger. All guality control and related tests shall be carried out in

accordance with applicable standards and codes.
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18. Constriection & Checking At Site

The Constructor shall submit to the Engineer in due time for approval and
discussion, his proposals and glans a2 to the method and procedure to be adopted
for the tempaorary and permanent works invobeed,

The submitting to these suggestions and arrangements, and the approval thereof
by the Engineer shall net relieve the Constroctor of his responsibilities and duties
under the Contract,

The carrying out of all work included In the Contract |5 to be supervised by &
sufficient number of gualified representatives of the Constructor and full facilities
snd sssistance are to be afforded by the Constructor for the Enginees or his
Representative to check & cxamine the execution of the work,

The Engineer reserves the right to inspect all parts of the works but may at his
discretion waive nspection an cerfain items, This shall in no way absolve the
Construckar from his responsibilities. This particularly applies to the checking of
materials, the accurate setting out of foundations, and to the leveling, setting and
aligning of the varlaus parts, and to the proper fitting and adjustment of
manufactiured and finished materials and fixtures in position.

If the Engineer or his Representative find that the work progress is slow in such a
wiay that the works or parts thereof will not be completed in the time specified,
then he shall arder the Copstructor to owork overtime or in shifts and the
Constructor shall comply, Thess arrangements will be free of all financial
encumbrances and at no additional costs to the Employer.

in the event of night waork, the Coanstructor shall provide sufficient and adequate
lighting to the satisfaction of the Engineer or his Representative and shall supaly
the necessary manpower for satisfactory continuation of the work after normal
hours.

19, Bar Bending Schedule

Bar bending {reinforcement bars) schedule of all drawings shall be prepared by the
Constructor and submitted to I‘_‘ﬂnsultant,.i'Eng{neer Incharge for approval. The
approved har bending scheduled shall be followed for cutting of steel and
preparation of hills,

20. Drawings

20b1 Tender Drawings: The drawings listed in the General Conditions of contract,
Volume | and provided in Volume Il are referred to as Tender Drawings and
these show the scope of work 1o be performed by the Constructor. Tender
Drawings shall not be used as a basis for fabrication or construction but
may be used as a basis for placing preliminary order for materials, subject
to corrections based on the future issue of Drawings as provided under
sub-clavse 132 Drawings Issued for Construction. Tender Drawings are
subject to be modified and supplemented by additional detail by the
Engineer.

2.2 Drawings Issued for Construction: After Award of Contract, Tender
Drawings shall be replaced by Drawings Issued for Constroction including
supplementary Specifications as may be necessary. Such drawings and
specifications shall be construed to be included In the expression Custody
of Drawings under Sub-Clause 6.1 of General Conditions of Contract Part I

Arawings Issued for Construction may include some of the Tender Drawings
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with or without modification and additional drawings as required to
express design intent in greater detail. Such drawings may alsa be modified
frem time to time. Drawings fssued for Construction will be the drawings
frerm which shop, fabrication, erection installation, concrete placing,
formwork, or other construction detail drawings shall be prepared: by the
Constructor. The work shall be executed in conformity with Drawings
lssued for Construction. The Constructor shall prepare a scheduks of
Drawings lssued for Construction of varous parts of the Works based on
Construction program approved by the Enginesr for ssuance too the
Canstructar from time 1o tme,

2003 Sudy of Drawings: The Constructor shabl study all Drawings Issued for
Construction carefully as soon as practicable after recelpt thereof, and any
errors discovered shall prompily be brought to the knowledge of the
Englnear for his instruetions,

204 Copies of Drawing: Drawings will be issued to the Constructor free of
charge as follows:

Drawings Issueed for Construction - Two copies as specified In sub-clause 6.1
Custody of Drawings, of General Conditions of Contract - Part | Volume |,

205  Drawings to be furnishied by the Constructor:
Shop Drawings

All shop drawings reguired for the work Including all kinds of fabrication,
fleld erection, Installation, placement and layout drawings shall be
furnished by the Constructor for approval of the Engineer, I additiomsl
detall drawings are necessary to complete any part of the work, such
Including reinfarcing steel, drawings shall be prepared by the Constructor
and submitted to the Engineer. for approval. All drawings shall be complete

and shall be suhmitted in dua time and in legical order bo facilitate propers
coordination.

a. Lift and placement Drawings.

At least thirty calendar. days prior to starting construction of any concrete
lift or ather placement, the Constructor shall submit lift or other placement
drawings to the Engineer for approval. Lift or other placement drawings
shall be submitted for each lift or other placement of concrete to be
placed, Theze drawings shall be to such scale as to clearly show all recesses,
openings, and embedded parts, including embedded structural steel,
méechanical and electrical items, reinforcement placemeant in each Iift in
sufficient detail for proper execution of the work.

b, Construction Plant Layout Drasrings.,

Three prints of drowings, showing the layout of construction plant and
equipment the Constructor proposes te use on the work, shall be
submitted by the Constructor for review to the Engineer. The drawings
shall show the locations of the principal components of the construction
plant, offices, storage areas and yards which the Constructor proposes ta
construct or use at the site of the work and elsewhere. The drawings shall
also show the unloading facilities for materials and equipment at the work
site,

£, Submissions and Approvals:
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Except as otherwise specified, three coples of each drawing for approval or
review shall he furnished te the Consultant SEngineer Incharge. Within
thirty calendar days aftar receipt the Consultant/Englneer Incharge will
send one copy to the Constructor marked Approved, Approved/Except as
Moted, or Returned for Correction, The notations Approved and
Approved/Except as MNoted will authorize the Constructer to proceed with
the fabrication of the materials and eguipment covered by such drawings
subject to the corrections, If any, Indicated thereon, Drawings returned for
correction will be resubmittod for approval in the same manner as for new
drawings, Every revision made during the life of the Contract shall be
shiown by number, date and subject ina revision block,

Lipon receipt of prints which have been Approved or Approved Except as
Moted, the Constructor shall furnish thres prints plus one reproducible of
each drawing te the Engineer, If revisions are made after a drawing has
been approved, the Constructor shall furnish 3 additional prints and one
reproducible subsequent to each approved revision,

d. Shop drawings to be prepared by a Sub-Constructor shall be submitted
in the same manner as (a) & (b) above but they will be submitted
through the Comstructor.

g. All of the applicable requiremeants of this Clause with reference to
drawings to be preparaed by the Constructor, including SubConstructar,
shall apply equally to catalogue cuts, illustrations, printed
specifications, or other data submitted for approval,

f.  Anywork done on Constructor's drawings shall be at the Constructars’s
risk. The Engineer will have the right to request any additional detalls
and to require the Constructor to make any changes in the drawings
which are necessary 1o conform 89 the provisions and Intent of design
and specifications without additional cost te the Employer. The
approval of the drawings by the Consultant/Engineer Incharge shall
not be construed as a complete check but will indicate only that the
goneral method of construction and detailing is satisfactory, Approval
by the- Engineer of the Constructor's drawings shall not be held to
relieve the Constructor of his obligation to meet all the requirements
af the Specilications or of his responsibility for the comreciness af the
Constriector's drawings or of his responsibility for correct fit of
assembled parts in final position or of his. responsibility for the
adequacy of method of construction,

As-Built Drawings

The Constructor shall, at all times, keep on the site one copy of all drawings and
approved samples together with coples of all building, mechanical, electrical and
public safety codes and relevant standards applicable to the works, All such
material shall be made avallabie to the Enginear,

In addition, the Constructor shall, at all times, keep on site 3 separate set of prints
an which shall be noted neatly, accurately and pramptly as the work progresses all
significant changes between the work shown on the drawings and that which s
actually constructed, The sub-Constructor shall each keep on site, at all times, a
separate ek of peints of the drawings showing their parts of the work on which
shall be noted, neatly sccurately and promptly as work progresses the exact
-
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physical lncation and configuration of the warks as actually installed, Including any
revislans or deviation from the Contract Documents.

At the completion of the werks, the Constructor shall at his expense, supply to the
Engineer six copies and one reproducible copy of all drawings along with CD
contaiming all as bullt drowings amended to comply with the work "As Bullt”, The
Constructor shall provide in the sama format as the original drawings, any
additional drawing required to record the work,

22.  HRestoration and Cleaning

The Coenstructor shall do regular cleaning and clean away all rubbish and excess
materals that may accumulate from time to time on completion and before
handing owver. Upon completion of the works he shall obliterate all signs of
temporary constructlon faclities such as work areas, structures, foundations of
temparary structures, stock plles of excess or waste materials, ar any other
vestiges of construction, unless otherwise directed by the Consuftant/Enginecr
Incharge, The works and site shall be left in a clean and satisfactory state for
immediate use and occupation. Care shall be taken not to use any eleaning
materials which may couse damage bo the surface B0 be cleaned,

£3. Protection of the Works

The Constructor shall whenever necessary cover up and protect the works from
Weather damage by his own or other workmen performing subsequent operation.
Ha shall provide all necessary dust sheets, barriers and guard rails and cloar away
the same at completion.

The Constructor shall take all proper steps for protection at all places on or abaut
the works which may be dangerous to his workmen or any other prrson or 1o
traffic. The Constructor shall provide and maintain warning slgns, warning lamps
and barricades as necessary,

2,  Product Data

Manufacture's standard schematic drawings shall be modified or deleted to
indicate only information which i applicable to the projeet. Such standard
infarmation shall be supplementad to provide all additional applicable information.

Manufacturer's catalogue sheets, brochures, diagrams, schedules, performance
charts, Hlustrations and other standard descriptive literature shall be elearly
marked (o identify pertinent materials products or models, Dimensions and
required clearances shall be indicated. Shop performance characteristics and
capacities =hall be noted.

25. Samples

25.1  The Constructor shall furnish for approval of the Engineer with reasonable
Promptness all samples as directed by the Consultant,/Engineer Incharge or
specifically called for in these Specifications. The Consultant/Enginear
Incahrge  shall check and approve such samples with reasonable
promptness for compliance with the requirements of Contract Documents,
Al work shall be in accordance with approved samples.

25.2  Duplicate final appreved samples, in addition to any required for the
Canstructor's use, shall be furnished to the Consultant/Engineer Incharge,
one for office use and the other for the Site,
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253  Samples shall be furnished 20 as not to delay fabrication, allowing the
Consultant/Engineer Incharge reasonable time for consideration of the
sample’ submitbed.

254  Each sample shall be properly labeled with the name and guality of the
material, manufacturers name, name of the project, the Constructor's
name and the date of submission, and the Specifications Article number ta
which the sample refers.

255  The manufacturer's installation directions shall be provided with each
sample, The Constructor shall pay all transportation costs and deliver
samples 1o Lhe Engineer's office & Consultants’ office, Site or testing
labaratory as dirccted by the Engineer. Samples will not be returned unless
return ks requested at the time of submission: all packing and
transportation costs for the return of samples shall be paid by the
Construcior,

256  Samples shall be of adequate size and number to permit proper evaluation
of the material by the Consultant/Engineer Incharge, Where variations in
color, textune, dimensions or other charackeristics are to be expected, the
Constructor shall submit samples showing the maximum range of variation,
Materials excesding the range of variation of the approved samples shall
el he wsed on the Waork,

25.7 IF hoth Shop Drawings and samples are reguired for the same item, the
Consultant/Englneer In charge may require both to be submitted before
approving either,25.7 Mo acceptance or approval of any Shop Drawings or
sample, or any indicolion or directions by the Enpineer on any Shop

Crawings shall constitute an authosization for any increase in the Contract
Sum.

In the event that the site cannot be connected to a local electricity netwark
or where the available power is insufficient the Constructor has to make his
own provision and maintain such installation,

& temporary lighting system shall be furnished, installed and maintalned by
the Constructor as required to satisfy the minimum reqguirements for safety
and security, The tempaorary lighting system shall afford adequate general
illumination to all building areas. Adequate outdoor lighting shall bhe
provided to illuminate staging trenches and the like to the satisfaction of
the Engineer Incharge and ganeral illumination throughout adequate for
watchmen and emergency personnel. .

Temporary cquipment and wiring for power and lighting shall be v
actordance with the applicable provisions of governing codes. Temporary
wiring zhall be maintained in & safe manner and utilized s0 as not to
canstitute a hazard to persons or property,

When the permanent electrical power and lighting systems are |n an
eperating condition, they may be used for temporary power and lighting
for construction purposes provided that the Constructor obtains the
written approval of the Client and assumes full responsibility for the entire
powar and lighting systerm and pavs all charges/eosts for operation and
maintenance of the system mutwally agreed botween the Empiover and the
Constructor.

Approval, Hicense ete. if required under local laws will be obtalned by the
—~Constructor on his own responsibility and cost,
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26.

At completion of construction wark, or at such time as the Constructor
makes use of permanent electrical equipment and devices, temporary
glectricity semvices shall be removed by the Construckor as his own
BEDEMGR,

25.6.1 Waste Disposal

The Constructor shall make such temporary provisions as may be
required In order to dispese of any chemicals, fuels, prease,
bituminous materials, waste and soil waste and the like without
causing poilution to either the site or the envirenment. Disposal of
any matertals, wastes, effluents, garbage, oll, grease, chemicals and
the like shall be in areas specified by the concern d local authority
proposed by the Constructor and subject 1o the approval of the
Engineer, If any waste material is dumped in unauthorized areas the
Constructor shall remowe the material and restore the area to the
condition of the adjacent undisturbed area. If  necessary,
contaminated ground shall be excavated, disposed off as directed by
the Engineer In charge and replaced with suitable fill material
compacted and finished with topsod all at the expense of the
Constructor,

25.6.2 Fire Protection

The Canstructor shall provide and maintain adequate fire protection
in the form of barrels of water with buckets, fire bucket tanks, fire
extinguishers, or other effective means ready for instant use,
distributed around the project and in and about termporary
inflammahle structures during construction of the works,

Gasoline and other flammable liquids shall be stored in and
dispensed from safety eontainers approved by the Engineer in charge
and storage shall nat be within building.

Torch-Ccutling and welding operations performed by the Constructor
ahall have the approval of the Engineer In charge before such work is
starled and a chemical extinguisher is to be available at the location
where such work is in progress,

The Canstructor shall follow the Instructions and spacifications of the
relevant department and or other local autharity.

25.6.3 Telephone

The Constructor shall immediately after recelving the Letter of
Acceptance take the necessary steps to obtain mablle and land line
telephone on site. He shall be responsible for all installation and
connection charges and perindic mobile and landline telephone
accounts. The telephone shall be made avallable to the Engineer for
the due perfarmance of his duties at all times and free of charges
during construction and defects liability period,

Construction Schedule

A Construction schedule shall be matntained in accordance with the provisions of
the General Conditions of Contract,

The schedule shall be accompanied with sufficlent data and informatian including
all necessary particulars of gonstructional plant, equipment machinery, temporary
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27,

28,

29,

3,

3L

Wiorks, affival of plant, equipment at site and their installation, method of
aperation, work forces employed, ete, for an activities of the Works,

Should the Consultant f Engineer consider any alteration or addition in the program
and time schodube, the Constructor shall canform therebo without any cost o the

Employer,

Whenover necessary and wherever the progress of the actual work shows
departure, the program and time schedule shall be undated and submitted to the
Consultant/Engireer In charge for his approval,

Motification from Constructor to the Consultant/Engineer Incharge

The Constructor Intends te perform the works on site for next day shall have to
notify te the Consultant’s/Enginear’s representative in writing (nature and location
of works) 50 as to enable necessary inspection and measurement to be carried out,
The Consultant/Engineer Incharge may, If necessary, direct that longer notice be
given of certain operations.

Night Wark

When work is done at night the Constructor shall maintain frem sunset to sunrise
such lights on or about his work and plant as the Engineer may deem necessary for
the proper observations of the work and the efficient prose cutlon hereof

Weather

Mo work is to be undertaken when, in the opinion of the Engineer, the weather s
so unsuitalbile that proper protection of the wark cannot be ensured,

Co-Qrdination With Other Constructor

The Constructor shall make ali necessary coordination with other Constructor and
shall make sure that all embedding components such as pipes, steel bases ete, [as
reguired for completion of electrical works) are properly, accurately and timely
installed, The Constructor shall inform the ether Construclor- the schedule of any
construction activity well in advance giving him sufficient time to finish his part of
job, before any compaction/concreting etc. The Constructor shall get the signature
of the authorized representation of the other Constructer before carrying out any
construction activity,

If any part of elactrical work is damaged or has to be dismantbed or redone due to
negligence omissions J incerrect position of the embedding etc. on part of the
Constructor, all such losses/expensed shall be borne by the Constructar,

All expenses incurred for the above works including coordination are deamed to be
covered in his tendered cost and no separate/extra payment shall be paid against
such iterm.

Submission Requirements

31.1  Schedule submission at least sinty davs before the dates when reviewed
submittals will be necded.

31.2  Submit Shop Drawings as per provision given in Sub-Clause 2005 (a) and
number of copies of Product Data which the Constructor requires for
distribution plus four copies which will be retained by the Engineer.

313 Submit thres samples unbess stherwise specified,
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33,

5.

314 Accompany submittals with transmittal letter, in duplicate, containing: Date
Project title and number Constructor's name and address The number of
each Shop Drawing, Product Data and the Sample submitted. Notification
of deviations from Contract Documents, Other pertinent data.

Resubmission Requirements Shop Drawings:

Revise initial drawings as required and resubmit as specified for initial submittal.
Indicate on drawings any changes which have been made by the Engineer, Product
Data and Samples: Submit new data and samples as required for initial submittal.

Survey Instruments

All the Instruments, equipment, stakes and other material necessary ta perform all
work shall be provided by the Constructor, The survey work shall be carried out by
competent staff consistent with the current practices. The Constructar shall
maintain on site surveying instruments in perfect working conditions to enable the
Engineer to check lines and level at all times.

Survey instruments and equipment shafl include but not limit ta the following:
Electronic Total Station

Laser Meter

Precision Lavel invert Staff

Automatic Levals

Fower leve|

Compass, steel lape, ranging poles

Weekly Progress Report and Photographs

3.1  During the continuance of the Comtract, the Consteuctor shall submit
weekly progress reports on farms as approved by the Consultant /Engineer
Intharge. Such weekly reports shall shaw the actual progress completed as
of date of the report plotted agaimst the schedule as given by the
Constructor at the start of work and shall be broken down so a5 to indicate
status of all activities associated - with mobilization design, matorial
procurament, manufacture, surveys works, tests with regard to the agreed
contract program,.

4.2 The Cmployer and the Engineer reserve the right to coordinate the
schedules of this Constructor and other Constructor working at the Site,
and to adjust and/or change any and all such schedules as required during
the course of construction in order to achieve a coordinated project in
harmorny with the Employer's completion date.

343 Commencing after the first week of construction, and continulng every
week until completion, the Constructar shall take and submit photographs
to the Engineer's Representative, to show progress of his waork and
completion of each structure or major feature,

Constructor to Motify Delays Etc.,

Any delay which will affect the completion of Works shall be detailed by the
Constructor who shall state the action he is taking for effective completion of the
Contract program,
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3,

3T,

The Constructer shall submit o report in respect of the vanous sections of the
Works, the equipment in use or held In readiness, 'a return of labour and
supervisery staff, and details of any matters arising which may generally affect the
progress of the work,

The Constructor shall give a summary of the detalled progress report ghving the
position with regard to the agreed Contract program.

The progress reports shall be set out in a format to the approval of the
Consullant/Engineer Incharge, and forwarded promptly so that on receipt the
infarmation contained therein is not mere than 21 days out of date.

IT during execution of the Contract, the Employer considers the progress position of
any section of the work to be unsatisfactary, or for any other reason relating to the
Contract; he will be ot liberty to convens a mesting and the Constructor's
Reprpsentatives are to attend such meeting.

The Constructar's Site Office shall prepare and submit & copies of a weekly progress
report to the Emplover and Engineer's Site Office. This report shall summarize site
activities and record and details where difficulties in maintaining the agreed
pragram are betng experienced or are likely to cause subsequant dalay,

The Constructor’'s Site Office shall also prepare and submit to the Engineer's Site
Office 2 copies of Daily Activity Report summarizing the main activities to be
undertaken each day, noting special activities such a tests, alipnment checks, etc.
The Constructor shall be responsible for expediting the delivery of all material and
equipment to be provided by him and his subConstructor,

Photopraphs

A1 span a5 work commences an Site, the Constructar shall provide phatographs [at
least 10 to 12) of the works frem positions to be selected by the Engineer, Each
photographic print shall not be less than 297 mim x 210 mm and shall bear a printed
descriptlon, ¥ serlal number and the date when taken,

The negatives of all photographs shall be held at the Constructor's Site Office,
numbered and handed over to the Employver at the complation of the Contract.

Facilitios for the Engineer
37.1  Site Dffice

The Constructor shall construct, provide and malntaln Consultant's Site
Offlce of about 100-125 square feet covered area as per the specifications,
A preliminary  layout of the slie office shall be provided by the
Consultant/Engineer  Incharge. After receiving letter of award the
Constructor will submil to the Enginesr detailed shop drowings for review
and approval, Specifications for construction of site office shall be the same
as provided in Valume-l| of the terder documents,

The Consultant’s slte office shall ke furnished and equipped with new and
unused furniture, equipment, air-conditioners, electrical fittings ete., as per
the st given below:
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1 Waooden office table with drawars and side racks 1 {0ne] M,

> Offico Chairs 3 (Three) No.

3 Wooden sitting visitors chatrs with arms [standard & (Zero) Mo,
size)

1 Steal filing cabinet (standard size) 1 (One) Na,

L Split type {1 ton) 1 [Sne] Na,

& Electric Kettle 0 [Zera) Ni,

7 Laptop Core |7, Tth genaration Egh ram, 50060 Hard 0 [Zero) Mo,
Disk [Samsung, Dall oF Ha),

i Internat BSL Facility 0 [Eera) No.

g A3 size printer and Maobile / Landlinge 0 [fero) No.

10 Conflerence Table (1.5 meter o 1.0 meter) & chales D [Eera) set,
12MoE,

Mobile & Landline Telephone with connectlons @ [ferol Mo, Each
Engineer, The Constructor shall furnish Rupees 0,000/= per month to the
Engineer for the Mobile Cards.

If any equiprment, furniture and installations become unserviceable for
any reason whatsoever the Constructor shall promptly replace the same
a5 and when directed by the Consultant/Engineer Incharge. The
Consultant’s Site  office with fittings, fixtures and all  other
cguipment/accessories shall be maintained and operated for the entire
duration of construction period as well as for the duration of subsequent
defects Hability period.

The Site Dffice Including fittings, fixtures, furniture, furnishing and all
other equipment/accessories shall be the property of the Employer on
completion of the Cantract.

372  Transport

Fhe-Constrigtor-shallprovide —sperste—and-maintain-One-beand—pew;
A0O0EC-with-AG)-&-One-Brosd-New- 20000 dwith-AC-or- the-e quivalent
it i e | e :
Consuwtants’ site supervssion-menbosnp-team-a-meet-his-trans portalan
nesds for theantire-dumtdenr-olsosalconstreetion-periotd-as-well a5 o
thrdurasienafnuhseuent—dolestsfability-penod, The e ook
transpniifacibisy-shal-be—underthe—sonral-af-tha - Enginers, - angd-the
vonstiicinr—shall—bewholly—responsible—far—praviding -ar—allSimes
satistactory-operatingsoevens for the Ergineer—The-Constructarhall
furnish,- auwptv—and—ﬂmmh—as—maf—he—meessaw—uﬂthnmqmms
directiann
malmawapmmwﬁmmllfmmm
all-timas,-The Constructor shall furnish Rupees 10,000/= per month pes
gar-to the Engineer for the fuel [CNG [ Petrol) purposes,
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Friow b Cirdering-ihe - wehicles —the—Cnnsbracior—shal—lusnish—ta—ihe
Engdivees-for- approval -detaileid-spesficasion—nameabmandzetersranid
mnihel no-of-the wehicles-to-be-supohed—Fhese-data-shal-be-presented
Wit n-re-weeE-fram-the-date-pi-engineer5-0rder-to-froce ed-with-the
waorks-and-thevehiclesshall-be-furnished-to-the-Engineer-spon-approwal
within—two-wesks—from-the-date-of-Enpinsers—Order—to—supply—-the
Viehicle,

Failure-af- mﬂﬂnmtnﬁm-dﬂ—mdﬁlkmah—hmmnﬂ-thL

Emplover: The vehicles shall-become-the-praperby- of-the -Constructor-on
coimpietion -of -the- Contraci- mchiding-defects-liabibivy - period. 1 the
Constructor fails to provide the facilities as per tender documents then
deductions as specified in tender documents will be made from
Caonstructor running bill and same will be compensated / paid to
consultant/Engineer.

37.3 Constructor's Employees

The Constructor shall provide and employ on the Site for the purpose of
or in connaction with the Contract!

Staff to be Employed with Qualifieation | Me. | ~ Experience
Hroqaci-Panmser — b i 3 It paar s e riends
Frojact Enpineer ! Slte Enginaar = B.E In Clwvl . y
JB.Tech Civil 1 Minimum 3 years experience
Site :-.upenllﬁr:-r DAE. {3 'p‘i!-ﬂri] In Chl 2 Mirdmsm 3 wears expErience,

Site Superyisor - . AE. .|:3 years| In.HEﬂrILaI 1 Minimum 3 years pxperfence,
Euweym—ﬂ-:hﬁ.—la—\weamfl—!n-@hrl\l 3 P -5 B ars BEpErELE,
dateriakbaginaer—d s dn il Sein 1 M p :
Gubantity-Surveyer—BAc b A years e Givls + EE TR TR DRV T s P PR T
Plagric-fnon-metziewth-10 -t paars
Waark-Anperinkond e 2 T e L T L (R o (Y =T

| wers and canunderstand drawings woll

Remalning staff be employed by the Canstructor as reguired at site as per sehedule of Work and
alsa as per indtruetion of Consullant/Engiment Incharge whenover reedad for peecution in work,

Payment of Work

Mo payment shall be made for the works invelved within the scope of this
section of specification. The cost thoreof shall be deemed to have been
included in the guobed unit rate of other tems of the Bills of Quantities.

=t
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SECTION = 2 CONSTRUCTOR'S CAMP

Scopo

The wark to be done under this item consists of construction, erection, Installation
and maintenance of the Constructor's Project Site Offices or main camp ard the
Constructor's sub-camps or temporary camps, if any, and shall incliede all offices,
shops, warchouses, and other operational buildings: all' howsing and related
facllitles including accommaodations for the Constructor's persannel,

The location of the Constructor's camps, including all bulldings, wtifities and
facilities there for, and of the camps or establishments of all persons/parties in the
vicinity operating or associated with the Constructar shall be subjoct to approval of
the Englneer

The work te be done under this item will terminate upon the actual Completion
Gate. However, if directed by the Consultant or the Emplover, the Canstructar shall
continue such work to the extent required by the Constructor's personnel during
the period of mainienance, Mo compensation shall be paid for the continued
operation and maintenance of the Constructar's Camps during the period of
malntenance

Upon completicn of the Works, or at such time within the period of maintenance
as directed by the Consultant/the employer, the Constructor shall remowe all
buildings utilities and other facllities from the Site and restore all camp areas to a
neat and clean candition,

The construction, operation and maintenance of all cormps of the Constructor shall
comply with all applicable provisions of current Pakistan Labour Camp Rules.

adequately equipped and properly staffed portabie first ald stations or dispensaries
shall be provided by the Constructor at camps and other strategic locations to
administer first aid treatment at any time required and ree of change to all persons
an the Site, including employees of the Consultant and the Emplover,

Payment of Wark

No payment shall be made for the works Involved within the scope of this sectlon
of Specifications unless otherwise specifically stated in the Bills of Quantities or
herein.

The cost theraof shall be deemed to have been include in the quoted unit rate of
ather items of the Bills of Quantities.
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SECTION - 3 STAKE-OUT SURVEY

Scope

Under this itern the Constructor shall make the stakeout survey Tor construction
purposes with eompetently gualified men, consistent with the current practices,
The work shall proceed immediately upon the award of the contract and shall be
expeditiously progressed to completion in a manner and at a rate satisfactory to
the Engineer. The Constructor shall keep the Engineer fully informed as to the
prograss. of the stakeout survey. The scope of this section of specifications is
covered by detailed specifications as laid down herein.

Material and Equipment

All instruments, equipment, stakes and other materdal necessary to perform all
work shall be provided by the Constructor, These instruments and equipment shal
be available to Engineer at all times for the purpose of checking the work of the
Cantract.

All stakes uvsed shall be of a type approved by the Engineer, ciearly and
parmanently marked so as to be legible at all times. Ik shall be the Constructor's
rasponsibility to maintain these stakes in their proper position and location at all
times, Any existing stakes or markers deflning property lines and survey
monuments which may be disturbed during construction shall be properly tied into
fixed reference point before being disturbed and accurately reset in their proper
position upon completion of the wark.

Canstruction

The Constrosctor shall trim trees, bushes and other interfering objects, not
consistent with the plan, from survey lines in advance of all survey waork to permit
accurate and unimpeded work by his stake-out survey crews and the Engineor's
survey crews. The exact position of all work shall be established from controd
points, which are shown on the plans or modified by the Enginesr. Any orror,
apparent discrepancy in or absence of data shown or required for accurately
accomplishing’ the stakeout survey shall be referred to the Enginesr Tor
interpretation or furnishing when such ks observed or required,

The Constructor shall be responsible for the accuracy of his work and shall maintain
all reference points, stakes, etc, throughout the life of the contract. Damaged,
destroyed or inaccessible reference points, bench marks or stakes shall be replaced
by the Constructor, Existing or new control polnts that will be or are destroyed
during construction shall be re-established and all reference ties recorded thereon
shall be furnished to the Engineer. All stakeout survey work shall be refarenced to
the centerfines shown on the Plans, All computations necessary to actablish the
exact position of the work from controd points shall be made and preserved by the
Constructor. All computatlons, survey notes and other records necessary o
accomplish the work shall be kept neatly and made available to the Engineer upon
request and furnished to the Employer upen Contract completion.

The Engineer may check all or amy portion of the stakeout survey work or notes
made by the Constructor and any necessary correction to the work shall be
immediately made, Such checking by the Engineer shall not relleve the Constmuctor
af any of his resgonsibilitles for the accuracy or completeness of his work
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Roferance points, base lines, stakes and benchmarks for borrow pits shall be
eatablished by the Constructor,

Al required right-of-way and easement limits shall be established, staked and
referenced by the Constructor concurrent with the construction stakeout survey,

The Constructor shall place at loast two offset stakes or references at each centre
lings statlon and at such intermediate stations as the Engineer may direct. From
computations and measurements made by the Constructer, these stakes shall be
clearly marked with the correct centre line, station number, offset and cut or fill 5o
as to permit the establishment of the true centre line Iocation during construction.
He shall locate and place all cut; fill, slope, line grade or other stakes and points as
the Enginecr may direct to be necessary for the proper progress of the wark,

Payment of Waork

Mo payment shall be made for the Works involved within the scope of this section
of Specifications unless otherwise specifically stated in the Bills of Quantities or
herein.

Tha cost thereof shall be deemed to have been included in the quoted unit rate of
ather iterns of the Rills of Quantitios,

-
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1,

Scope

SECTION - 4 CLEARING AND GRUBBING

The clearing and grubbing shall consist of clearing the designated area of all trees,
down timber, snags, bush, other vegetation, rubbish and all other objectionable
raterial, and shall include prubbing stumps, roots, and matted roots, and disposal
of all spoil material resulting from the clearing and grubbing. It shall also include
the remowval and disposal of structures that protrude, encroach upon, or otherwise
abstruct the wark, except when other vise provided for on the plans or directed by
the Engineer to be saved. The scope of this section of specifications is covered with
detailed specifications laid down herein,

Limnit of fres

2,1

2.3

23

2.4

Location of Waorks

The Engineer will define the limit of arcas where clearing and grubbing |s to
be done. Normally it will include all land within the right of way and all
ather construction area including ditches, detours, minar road crossings
and cther arcas shown on the plans or as specified or as directed by the
Enginear, The Enginesr will designate the fences, structures and debris and
trees and bushes to be cleared where grubbing is not required, It shall not
include clearing and grubbing of borrow or other plt areas fram which
material is secured, It shall include the leveling or remaval of all bunds or
mounds within the right of way unless otherwise directed by the Enginear.

Grubhing and Cutting

All roots and stumps within the limits of the site shall be grubbed and
gxcavated unless otherwise specified or approved by the Engineer.

Disposal

Al wood and bush shall be bumed or otherwise disposed off within fifteen
(15} days after cutting or felling unless otherwise approved. Ne tree trunks,
stumps ar ather debris shall be |eft within Site unless approved in writing
by the Engineer, The location of disposal areas shall be within or cutside
the limits of the project or as approved in writing by the Engineer and shall
be acquired by the Constructor at his cwn expense. Any useable materisl
shall remain the praperly of the Employer.

Protection and Restoration

The Canstructor shall prevent all damage to pipes, conduits, wires, cables
of strectures above or below ground, Mo land monuments, properly
markers, or official datum points shall be damaged or remaved until the
Engineer has witnessed or otherwlse referred their location and approved
thieir removal. The Coanstructer shall 5o cantral his operations as to prevent
damage to trees and shrubs, which are to be preserved. Protection may
include fences and boards lashed to trees tv prevent damage from machine
operations. The existing covered or apen Benchmarks should be relocated
as directed by the Engineer. In the event that anything specified herein to
be saved.and protected is damapged.
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SECTION = 5 DISMANTLING WORKS

1. Scope

The work covered by this Seclion of the Specifications conslsts of furnishing all
plant, labour, equipment, appliances and pedforming all operations in connection
with demolition! dismantling and removal of existing building components, walls,
floors, skirting, plaster and removing of doors, windows and ventilators, remowval /
re-routing of utility services of the building with accessories, removal of existing
roof finishes and disposal/stacking of material to designated places. Whale work
shall be done in accordance with these and other relevant specifications and as
directed by the Engineer.

2. Frocedures

21 The Engineer will define the limits where demolition/ dismantling and
removal activity is to be done and shall approve the procedures/methods
1o be adopled by the Constructor,

L2 Whaole work shall be performed in an orderly manner and the Constructor
shall take all nocessary precautions and expedients to prevent damages to
the adjacent strectures, Installed equipment/machinery, pipes, conduits
ete, Any damage caused to the structures and installations doe to
negligence of the Constructor during demolition dismantled and remaoval
operations shall be repalred/replaced by the Constructar at his coct and to
the satisfaction af the Engineer,

3.  Demolition of Building Compeonents

3.1 The Constructor shall demolish walls, floors skirking, cutting of plaster,
removing of doors, windows, ventilators, concrete/ masonry works and
other associated parts bo the line and deplh as shown on the Drawings or
as directed by the Enpineer, Explosives shall not be used to remove the
plain and reinforced cerment concrete or any other material whatsoever.
Manually or where required mechanically operated breakers, concrete
saws, chipping hammers or other approved methods shall be employed for
cutting, Care shall be taken that existing services and structures are not
damaged. It shall be the responsibility of the Constructor to replace st his
cost amy services, Structures damaged by the Constructor due to his
neglipence during cutting operations or thereafter until the whaole of cut
parts areas are restored to origingl condition to the satisfaction of the
Engineer,

4.  Removal of Existing Services/ Utilitios/Finishes

4.1 The Constructor shall mark all the services! utilities falling within the
Contract area, After getting approval from the Engineer, the Constructor
shall remeve all such Services/utilities/Minishes as per the requirement
specifications of the relative department whose utilities/services findshes
are heing removed) shifted.

5. Disposal

51 All debris materials resulting from demalition / dismantling works shall be
dispesed off to places designated by the Engineer In the manner of

g dfﬁ'““'”“ required and directed by the Engineer.
SignavureStamp of Client 23 SignaturefStamp of Contractor

Dirmctor | Notks & Services)
The Benazir Bhutto Shaheed
preginify 8¢ Tazksaleey and Lol Dae laprsal
RE o il



5.2

All useable materials resulting from demolition and removal shall remain
the property of the Employer and shall be stacked at designated places.

. feasurement and Payment

Bb.1 General

Except otherwise specified herein or elsewhere in the Bill of

Cuantities/Contract Documents no measurement and payment will be

made for the under mentioned items related to this section, The cost

thereof shall be deemed to have been included in the quoted unit rate of
the other items of the Bill of Quantities under this section

6.1.1  Temporary diversion and safely measures.

6.1.2 Loading, unlpading, transportation and dispasal of demolished
dismantled/removed/useable material to the place designated
by the Engineer,

1.3 Permissions/approvals, If required, from the refative  department,

&.1.4 Stacking of all useable material to the place designated by the

Engineer,

6. 1.5 Earth work

B.L6 Shifting of Existing lines, Sewer line, and water supply flinos or
rerouting the same as per new design and drawing.

6.1.7  Shifting of Existing Generators, Transformers, Panels, Switch boards
and all electrical [ plumbing accessories including motors / pumps
as per new design and drawing,

G.2 Dismantling of Tile Floors/Dade/Skirting / Wall fly proof jall

B21 Measurement
Measurement for acceptably completed works of dismantiing and
removal of existing tile floors/dada/skirting/wall/fly proof jali and
staking of useable material at designated places will be made on
the basis of actual area in square fool of dismantled
floor/dado/skirting/wall/fly proof jali as directed by the Engineer.

6.2.2 Payment
Payment will be made for acceptably measured quantity of
dismantled tile floor/dade/skirting/wall/fly proof Jall on the

basis of unit rate per square foot quoted in the Bill of
Cuantities and shall constitute full compensation for all the works
related to the item, If this item is not covered In the BOO the cost
thereof shall be deamaed to have bean included in the quoted unit
rate of othear items of bill of guantities.
6.3 Removal of Doors and Windows with Chokhats

631 Measurement
Measurement for acceptably completed works of removal of
existing doors/windows with chokhats and staking of useable
material at designated places will be made on the basls of actual

___number of removed doorsfwindows with chokhats as directed by
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the Engineer.
6.32.2  Payment

Payrment will be made for acceptably measured quantity of remaval
of existing doors/windows with chokhats on the basis of unit rate
per number quoted in the Bill of Cuantities and shall constitute full
compaensation for all the works related to the item. i this item is
nat covered In the BOC the cost thereof shall be deemed 1o have
been included in the queoted unit rate of other iterms of bill of
quiantities,

6.4 RCC Slak
64,1  Measurement

Measurement for acceptably completed werks of removal of
existing RCC slab will be made on the basis of actual wolume In
cubic feet of dismantied concrete as directed by the Engineer.

6.4.2  Payment

Payment will be made for acceptably measured guantity of
dismantling of existing RCC slab an the basis of unit rate per cubic
feet quoted in the Bl of Quantities full compensation for all the
works related to the ltem,

6.5 Remaoving / Chipping of Plaster (Int, [ Ext.) at anv level at any height,
6,51 Measurement

Measurament Tor acceptably completed works of removing and
chippimg of existing Plaster and debris to be shifted out side the
premises / at designated places will be made on the basis of actual
area in square foot of removed plaster as directed by the Engineer.

6.5.2 Payment

Payment will he made for acceptably measured guantity of
removing [ chipping of existing plaster on the basis of unit rate per
square foot guoted in the Bill of Quantities and shall constitute full
compensation for all the works related to the item. If this item is
nol covered in the BOQ the cost thereof shall be deemed to have
been incduded in the guoted umit rate of other items of bill of
fuantities,

[ Remaoving / Electrical / Plumbing fitting and fixtures at any level at any
helght.

6.6.1 Measurement

Measurement for acceptably completed works of removing of
Electrical [ Plumbing fitting and fixtures and stacked af designated
places will be made on the basis of actual in Mos, of removed [tems
as directed by the Engineer.
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6,6.2 Payment

Payment will be made for scceptably measwred guantity of
remaved fittings and fixtures on the basis of unit rate per Nos.
quoted in the Bl of Cuantities and shall constitute  full
compansation for all the works related to the item. If this item is
not coversd In the BOOQ the cast thereaf shall be deemed to have
been Included in the quoted wnit rate of other items of bill of
nuantitles,
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SECTION — 6 EARTH WORK

Scope of Work

The work under this section of the specification conskst of furnishing all plant, labor
equipment, appliances and materials and In performing all operations in
connection with sarthworks of all underground semviees and strectural anits, stock
piling of suitable excavated material, disposal of unsuitable and surplus excavated
material in accordance with this section of specifications, the applicable drawings
and subject to terms and conditions of the Cantract,

General

24 The Constructor shall be deemed to have made. local and Independent
inquires as to, and shall take the whole risk of, the nature of the ground
subsoil or material to be excavated or penetrated and the Comnstructor shall
not be entitled to receive an extra or additicnal payment nor ta be relieved
from any of his oblipations by reasons of the nature of such ground subsoll
ar material.

2.2 All excavations, cut and fills shall be constructed to the lines, levels and
pradients specified with any nrecessary allowance for consolidation,
seitlement and drainage so that at the end of the Pericd of Maintenance-
the ground shall be at the required lines, levels and gradients. During the
course of the Contract and during the Period of Maintenance any damage
or defects in cuts and fills, in skructures and other waorks, caused by slips,
falls of wash-ins or any other ground movement due to the Constructor's
negligence shall be made good by the Constructor at his own cost,

Lite Preparation

3.1  The Constructor shall set out the works and shall be responsible for true
and perfect Setting out of the same and for correctness of the positions
levels, dimensions and alignments of all parts thereof, IT at any time any
error in this respect shall appear during the progress of the works, the
Constructor shall at his own expense rectify such arror, to the satisfaction
of the Engineer.

3.2 The Constructor shall comstruct and maintain accurate bench marks sa that
the Lines and Levels can be easily chocked by the Engineer,

3.3 The Constructor shall perform 2 joint surely with the Engineers
Reprasentative, of the area where earth work Is required, plot the ground
levels an the drawings and obtain approval from the Engineer hefore
starting the earth work and shall supply 3@ copy to the Employer duly
checked, signed and authenticated by the Engineer hefore start of work,

Excavations

4.1  Excavation shall inclede the removal of all material of every name and
natura, It is expected that rock and ather kard materal will be ehcountered
during excavation, The rate of excavation shall inclede the removal of all
sub-surface material of every name and nature and no classification of sub-
surface material shall be made nor any additional payment shall be made.

4.w major portlon of excavations shall be carried out by mechanical
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excavators and excovated materials disposed off to stock on spoil as
directed by the Engineer. The excavation may be done by normal means,
unless otherwise specified by the Engineer, leveling, trimming and finishing
to the required levels and dimensions shall be done manually, The material
suitable for fill and backfill it approved by the Engineer shall be stockpiled
within the limits of whale of the Site as directed by the Engineer, Excavated
material unsuitable for use as fill and backfill shall be disposed off by the
Constructor at locations approved by the Engineer within specified free
haulage limit,

4.3 The Constructor shall give reasonable notlee that he intends to commence
any excavation and he shall submit to the Engineer full details of his
preposals. The Engineer’s approval shall not relieve the Constructor of his
responsibility with respect to such work,

4.4 The Constructor shall preserve the completed exeavation from damage due
lo slips' and earth movements, Ingress of water from Ay source
whatsaaver and deterioration by exposure to the sun and the effects of the
waather.

All excavations shall be kept free of water and shall be maintained dry ta
the satisfaction of the Engineer. Prevent surface water and sub-surface
water and sub surface ground water from flowing into the excavation and
flooding the project site and surreundings,

Do not allow water to accumulate in excavations, remove water from
excavations to present softening of foundation bottoms, under cutting
footings and soil changes determined to the stability of sub-grades and
foundations. Provide and discharge lhves necessary to convey the waler
away from the excavations convey water removed from excavation and
rain water to outside the limits In manner that no damages Is caused to the
surrounding services properties.

4.5  Ewxcavation for pits, cable trenches, equipment-foundatlons and other
structures shall be taken ocut to the levels and dimenskons shown on
Drawings or such other levels and dimensions as the Engineer may direct.

4.6 Excavation shall extend to adequate distance from walls and footings to
allow for placing and removal of forms, Installations of services and for
inspaction, except where the concrete for walls and footings s authorized
to be deposited directly against excavated surfaces, Undercutting will not
be permitted. The additional excavation for placing and remaval of farms,
installation of services, for inspection and generally for working area on
slopes for stability shall not be measured far payment and shall be deemed
to be included in the rates for excavation as measured net,

4.7 All' excavations i foundations shall be taken to 6 inch above the final
excavation elevations shown on the drawings and the G-inch shall be
trimmed carefully to a smooth and leve! surface. Immediately after
trimming to the final elevation, a layer of blinding concrete shall be placed
to the thickness shown on the drawings, All excavations for feundations
which have been trimmed and disturbed shall be compacted and covered
by lean concrete by the end of the day,

4.4 Mo excavation shall be refilled nor any permanent work commenced until
the foundation has been inspected by the Engineer and his permission to
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procesd s given,

4.9 I excavation for sub-structures is carried below the required level, as
shown on the Drawings or as directed by the Engineer, the surplies depth
shall be filled in with concrete of same grade as of blinding concrete at the
sole costof the Constructor,

410 Al excavation shall be performed in the dry. The placing of blinding
concrete, placing of relnforcement and casting of the permanent works in
the excavation shall be carried ouwt in the dry.

4.11  Shoring, where required during excavation, shall be installed to protect
workmen and the bank, adjacent paving, structures and wtilities. The term
shoring shall aleo be desmed to cover whatever methods the Construcior
elects to adopt, with prier approval of the Engineer, for uphelding the sides
of excavation and also for planking and strutting to excavation agalnst the
side of roadways and adjoining properties in existing hardcore of any other
material, The Constructor will be bobd responsible for upholding the sides
of all excavations and no claim for additional excavation, concrete ar other
material will be considered In this respect.

412  Existing utility lines that are shown on the drawings or the locations of
which are made known to the Constructor prior to excavation and that are
to be retained, as well as wtility lines constructed during excavation and
backfilling, and if damaged, chall be repalred by the Constructor at his own
expanse, Any existing utility lines which are not known to the Constructor
in sufficient time to avoid damage, if Inadvertently damaged during
excavation, shall be repaired By the Constructor and adjustment |n
payment will be made as approved by the Engineer. When wtility lines
which are to be removed, ace encountered within the area of operations
the Censtructor shall notify the Engineer in, ample Ume for the necessary
measures to be taken to prevent interruption of the serice.

4,13 Where applicable the excavation work shall include the excavation in above
water table and excavation below water table, The Constructer shall
provide all plant, equipment, pumps, sheeting, well paints as required to
keap the water table 3.0 feet below the deepest fToundation as shown on
the drawings till the completion of foundation works,

4.1  4.14 Before starting the excavation for pipelines, the Censtructer shall
ensure the carrect alignment of the pipeline on the ground the depth and
width of excavation of the trench, all in accordance with the Orawings and
imstructions of the Engineer. The Constructer shall make profile with
cement concrete pillars,

d4.15  Excavation shall be carried oul rue to lines, levels, prades and widths as
shown on the drawings o as directed by the Engineer ensuring proper
laying of the pipe line, the bedding fill, construction of chambers for
appurtenances and any other structures. The trench bottom shall be
graded to provide even and substantial bearing aver the specified bedding
and of the structure,

Without the wrilten permission of the Engineer, not more than GO0 feet of
the trench shall be opened in advance of the completed pipeline,

4.15 , The Engineer may reguire the Constructor to excavate helow  the
_.elevations shown on the drawings or he may arder him to stop above the
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elevations shown depending upon the suitable foundation material
encountered,.

417 IF for any reason, the levels, grades or profiles of the excavations are
chamged adversely by the Constructor, the Constructor shall at his own
cost, be liable to bring the excavations to the required levels and profiles as
shown en the drawings or as directed by the Engineer

Excavation Tolerances

Excaviation shall be performed within the tolorancos for excavation limits indicated
on the drawings, where no tolerance limits are indicated excavation shall be
performed to tolerances established by the Engineer as acceptable for the design
and type of work imvolved,

Fill and Backfill

B6.1 The backfiling shall include filling under the floors, around the foundation
trenches, pipes, conduits, ducts and channels,

The backfilling shall include loading, unloading, transporting, placing,
stacking, spreading of earth, watering, rolling, ramming and compacting,
oto,, compkete ot speciflicd hersin,

6.2 The excavated material if found suitable shall be stockpiled within the free
haulage limit of the Froject Boundary, This material shall be wsed for
filling/back-filling if approved by the Engineer and shall be transperted by
the Constructor anywhers required for the purpose of filling/back-filling
wark in this Contract.

The Constructor shall provide the approved quality of backfill and fill
material reguired to complete the fill and back- filling work from the places
fborrow areas as designated by the Engineer. All necessary permissions
from any authority for excavation within Borrow areas/ designated places
shall be of Constructor's responsibility. Deep filling shall be predominantly
granular material and free from slurry mud, erganic or other unsuitable
matter and capable of compaction by ordinary means,

6.3 Materlal for backfilling shall be as approved by the Engincer and shall be
placed in loyers not exceeding 6 inches measured as compacted material
with sufficient water and compacted to produce in-situ density not less
than BO% of the maximum dry density at optimum moisture contant,

B Depending on the depth of fill the Enginesr may Instruct increased
thickmess of successive layers to be placed, The filling shall ke compacted
by mechanical means asapproved by the Engineer,

6.5 Filling around plpes and cables shall be carefully placed with fine material
to cover the pipe or cable completely before the normal fill s placed.

&6 Backfilling of trenches/foundations chall be carried out only after the pipe
line/structural works within the excavations have been inspected, tested
and approved by the Engineer,

Fill shall not be placed agalnst foundation walls prior to approval by the
Engineer. Fill shall be brought up evenly on each side of the walls as far as
practicable. Heavy squipment for spresding and compacting the Till shall
not be operated cloger (o the wall than a distance equal to the height of
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thie fill dkave the wall,

Tolerances

The stabilization of compacted backfill / fill surface shall be smooth and even and
shall not wary more than 378 inch in 10 feet from true profile and shall not be more
than 1/2 inch from true elevation,

Disposal of Surplus Excavated Material

81 Thie rejected unsuitable material and surplus excavated material shall be
disposed off at designated place or as directed by the Engineer. No
compensation of any lead/lift is . admissible and rotes guoted shall be
desmed to include the same.

8.2 The disposal of surplusfunsuitable excavated materdal shall Include loading,
unloading, transparting, stacking, spreading and leveling as directed by the
Engineer

Feasurement and Payment
8.1 General

Except otherwise specified herein or elsewhera in the Contract Documents,
e measurement and payment will be made for the under mentioned
works related to the relevant BOG Items, The cost thereof shall be deemed
to have been included in the quoted unit rate of the respective items of the
Bl of Quantities.

.11 Timber shoring, planking, strutting and providing slope for
uphalding the sides of excavations.

9.1.2  Any fill with appreved material necessitated by over excavation due
to fault or convenience of the Constructor except under structural
membears,

8.1.3  Stockpiling the excavated material at approved location within free
haulage Emit of the Project Boundary and transparting back
suitable material to places reguiring fill or backfill.

9.1.4 Specified foundation bed preparation.

9.1.5 Excavation imeohed in providing adequate working space around
sides of foundation and service line trenches,

9.1.6 Providing approved quality fillbackfll material - obtained from
excavaled material as designated by the Engineer,

0.7 Rolling, leveling, watering & compacting the fill and backfill to
required density,

.18 Al laboratory and freld tests stipulated in these specifications.

.19 Disposal of rejected surplus and unsuitable excavated materal ot
designated place or as directed by the Enginecr. No compensation
of any lead/Nift is admissible and rates quoted shall be desmad 1o
include the same.

8.1.10 De-watering to keep the foundations dry during construction,

2,1.11 All cost inclusive of borrow area's rovalty charges
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9.2

9.3

9.1.12 Testing of Sub-grade material equal to or greater than CBR value

5%

2.1.13 Providing and testing of sweet earth.

Excavation

8.2.1

g.2.2

Measurement

Cuantities of excavation shall be, circulated / measured from the
pro-work levels of leveled and graded ground taken jointly by the
Constructor and the Engineer before commencement of the work.

The guantities set out for excavation and its subsequent disposal
shall be deemed to be the bulk guantity before excavating and no
allowance shall be made for any subsequent variations In bulk ar
for any extra oxcavation.

Unkess otherwise shown on the Drawings quantities of excavation
shall be measured of acceptably completed works on the basls of
vertical excavations required in accordance with lines of concrete,

Ouantities of excavation for laying service fine trenches shall be
measured for piyment on the basis of vertical excavation faces for
the specified width for the trench as shown on the drawings.,

Measurement for acceptably completed excavation works shall be
made on the basis of number of cubic feet of material excavated
for foundation and service trenches as shown an the Drawings or as
directed by the Engineer,

Paymeant

Payment will be made for acceptably measured quantity of
excavation on the basis of unit rate per cubic feet quoted In the
Bills of Quantities and shall constitute full compensation for all the
works related to the item, including but not limiting to back filling.

Backfill/Fils

931

9.3.2

Measurement

Measurement for acceptably compieted backfill/ill works will be
made on the basis of number of cubic feet of compacted back fill /
fill in position in accordance with the lines, levels and grade as
shown an Drawings or as directed by the Engineor,

Payment

Payment will be made for acceptably measured quantity of
backtill/fill on the basis of unit rate per cuble feet quoted in the Bills
of Quantities and shall constitute full compensation for all the
works related to the item.
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SECTION — 7 FORM WORK

Scope

The work under this spction of the Specifications eonsists of furnishing all plant,
labor, equipment, apphiances and materials and in performing all operations in any
floor and roof and floor and at any height In connection with the supply and
installation of formwork for the purpose of shuttering in concreting work, complete
in strict accordance with this section of the' specifications and the applicable
drawings and subject to the terms and conditions of the Contract. The works
include all formwork required at any floor and at any height required for the
completion of the work as per drawingsfspecifications.

General

It shall ke the responsibility of the Constructor to perform the work by engaging
well-trained & experienced staff or by the sub-Constructar who shall have enough
number of wall-trained and experienced staff to coordinate his activities with the
ather aperations, However the Constructor shall be responsible for the guality of
wark performed by the sub-Constructor -as per the requirements of these
specifications.

Materials

The Constructor shall use the following formwork materials for differant purposes
as stated below:

3.1 Timber
Form framing, sheathing and shoring.

3.2 Plywood
Form sheathing and panels.
i3 Steel

Heawy forms and Talse Wark Column and joint forms Pormanent forms
Welding of permanent forms

34 Form Ties Anchors and Hangers
For securing formwork against, placing loads and pressures.
3.5 Coatings
To facilitate form romoval.
1.5 Steel Joists
For formwork support,
3.7 Steel frame shoring

For formwork suppaort,

Delivery And Storage
d.1 Delivery

The delivery of formwerk materials shall be done in such a manner that
darmage can be prevented.
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1.2

Storagn

Farmwork should be stored, after cleaning and preparing for re-use if used
befare, in. such @ manner that access to all different materials is availzble.

Material which can be affected by weathering thall be stored in
appropriate building or under covers and shade,

5. Workmanship

5.1

3.7

53

34

Forms shall have sufficient strength to withstand the pressure resulting
from placement and vibration of the concrete and shall have suificient
righdity to maintain specified tolerances.

Where required details and locatlons of special forms to be used are sef aul
an the drawings. The Engineer shall refuse any formwork in any part of the
building, which has been constructed with a non-approved farmwork. The
Engineer shall refuse any concreting which will not be perfect or may not
conform to the approved madel,

Earth cuts shall not be used as forms for vertical surfaces of reinforced
cancrete work unless required as such or permitted by the Engineer.

Mud centering shall not be permitted withaut the prior approval of the
Englresr,

Formwork shall be of wrought timber steel, plywood, proprietary building
hoards and such special materials, as may be shown on the drawings or
approved by the Engineer, which give the required finish to the surface of
concrete, Wooden formwork shall be free from loose knots and shall be
well seasoned,

The responsibility of the safe design of the formwaork shall be entirely that
of the Constructor.

@ Mo wooden props, bamboo, ballies etc., shall be used as supports to
bearms or roofs and floars. Only steel pipe scaffoldings {tubular) to be
used Tor all works,

bl Formwark [As per specification] shall be allowed to be wsed in
columns, rools and Moors and beams ete.

¢l Only wooden planks of approved quality and thickness of 2 Inches
minimum on the sides of beams shall be allowed,

d) Al the erected formwork shall be inspected and approved in all
respects by the Englneer ar his representative prier to concrating,

2] Where concrete will be exposed to view, special care shall be taken In
the selection of the form material and the construction of the forms,
to the end that the concrete will be smooth, uniform in bexture, true
in line and face and free from honey-combing and cther projections,
All sides and Joints an the forms shall be flush {without lipping) and
inconspicuous, wood used for such work shall be thoroughly cleaned
before each reuse and shall be free from cracks, splinters, nails, or
other defects ¢ffecting the appearance of the concrete.

—
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55 The formwerk shall conform to the shape, lines and dimensions as shown
an the plans and be so constructed as to remain sufficiently rigid during the
placing and compacting of the concrete, and shall be sufficiently tight 1o
prevent loss of liguid from the concrete. The design and Englneering of the
formwork, as well as its construction, shall be the responsibility of the
Constructor, Whera necessary, to maintain the specified tolerances, the
formweork shall be cambered to compensate fer anticipated deflections in
the formwork due to the weight and pressure of the fresh concrete and
due to construction loads, The Constructor shall establish and malntain in
an undisturbed conditioned wntil final completion and acceptance of the
project, sufficient control points and benchmarks to be used as references
for checking upon tolerances.

h.G Farms for architectural concrete shall be designed to produce the reguired
finish or finishes, Defloction of facing materials between studs as well as
gaflection of studs and wailers shall be limited to 0.0035 times the span ar
as otherwise specified. Forms shall be designed to permil easy removal,
Prying against the face of the concrete shall not be allowed. Only wooden
wedpes shall be used,

5.7 Where natural plyweood-form-finish, grout-cleaned-finish, smooth-rubbed-
finish, scrubbed-finish or sand-floated-finish is required, forms shall be
smpath (faced with plywood, liner sheets, or pre-fabricated panels) and
true to lne, in order that the surfaces produced will require little dressing
boarrive at true surfaces, -Where any as-cast finish is required, no dressing
shiall be permitted in the finishing operation.

5E Whereas-cast surfaces, including natural plywood-form-finish are specified,
the panels of material against which corcrete is cast shall be orderly in
arrangement, with joints between panels planned in approved relation to
opanings, building corners, and other architectural features,

59 Where panels fer as-cast surfaces are separated by recessed or otherwise
emphasized joints, the structural design of the forms shall provide for
locating form ties, where possible, within the joints so thot patchos of tie
hakes will not fall within the panel areas,

5,10 Forms shall not be re-used if there is any evidence of surface wear and tear
or defect, which would impair the quality of the surface finish, Forms shall
be tharoughly cleaned and properly coated with form oil befare re-use,

5.11  The formwork shall be designed so that the soffits of slabs and sides of
bearns, columns and walls may be removed first, leaving the forms to the
soffits of beams and their supports in position,

512  Forms shall be sufficiently tight to prevent loss of mortar from the
concrete, Unless otherwise specified in the Contract Documents chamfer
strips shall be placed In the corners of farms to produce beveled edpes on
permanently exposed surfaces. Interior corners on such surfaces and the
edges of formed joints will not require beveling unless required by the
Contract Documents,

5,13 Positive means such o3 wedges or jacks for accurate adjustment and for
proper removal of shores and struts shall be provided and all settlement
shall be monitered during concrete placing operation. Forms shall be
securely braced against [ateral deflections.
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514 Where concrebing of thin members ia reguired bo be carried out within
farmwark of considerable depth, temperary openings In the sides of the
formwork shall be provided where necessary to facilitate the placing and
cansclidation of concrete. Small temporary spenings shall also be provided
at the bottom of the formwerk for tolumns, walls and deep beams to
prermil the cleaning oul of debris and observation jmmediately before
concrete |5 deposited,

515  Fomm ties shall be constructed 5o that the ends or end fasteners can be
rernoved withaut causing appreciable spelling &t the faces of the concrete.
After the ends or end fasteners of form ties have been removed, the
embedded portion of the ties shall terminate not bess than * diameter or
twice the minimum dimension of the tie from the formed faces of concrete
to be permanenthy exposed to view except that in no case shall this
distance be less than 374 inch. When the formed face of the concrete i not
o be permanently exposed ta view, form ties may be cut of flush with the
formed surfaces. Precaution shall be taken not to rotate form ties. Through
holts may be permitted provided that they are greased to allow for easy
withdrawal and the holes subsequently made pood. Through kalts are not
to be wsed on water-retaining structures and basement walls.

316 At construction joints contact swrface of the form sheathing for flush
surfaces exposed to wview shall owerlap the hardened concrete in the
previous placement by no less than L. Inch. The farms shall be held against
the hardened concrete to prevent offsets or loss of mortar at the
constrection joint 5o as to maintaln & tree surface,

517  Wood forms for wall opening shall be constructed to facilitate loosening; if
necessary to counteract swelling of the farms,

518 Wedges used for final adjustment of the forms prior to concrete placement
shall be fastened in position after the final check,

5.19  Formwork shall be 5o anchored to shores or to other supporting surfaces or
members that upward or laberal movement of any part of the formwork
systern during concrete placement will not cccur,

5.20  Runways or planks for maving labour and equipment shall be provided with
struts or legs and shall be supported directly on the formwork or upon the
structural member without resting on the reinforeing steel,

5.21  All surfaces of forms and embedded materials shall be cleaned of any
accumulated martar or grout from previous concreting and of all other
foreipn material before placing fresh concrate,

Forms shall be sufficiently tight to prevent leakage of grout or cement
paste. Board forms having joints opened by shrinkage of the wood shall be
removed and replaced. Plywood and other wood surfaces not subject to
shrinkage shall be sealed against absarption of malsture from the concrete
by either;

1. A ffield applied, approved form il or sealer, or
2. A factory applied non-absorptiva liner .

When forms are coated to prevent bond will concrate, it shall ke dene prior
1o placing of the reinforcing steel. Excess coating material shall not be
allowed to stand in puddies in the forms nor allowed to come In contact

o
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with the concrete againstwhich fresh concrete will be placed. Care shall he
taken that such approved composition is kept out of contact with the
reinforcement. Whereas-cast finishes are required, materials, which will
impart a stain to the concrete shall not be applicd © the form surfaces.
Where the finished surface is required 10 be painted, the material applled
ta form surfaces shall be compatible with the type of paint to be used.

5.22  For reinforced concrete, in no clrcumstances shall forms be struck until the
concrete attains 75% of ultimate strength,

The strength referred to shall be that of concrete wsing the same cemant
and agpregates, with the same proportions, and cured under canditions of
temperature and moisture similar to those abtalning in the werk., Where
possible, the formwork should be |eft for longer time as it would assist the
curing,

In normal circumstances (generally where temperatures are abowve 20° €
and where ordinary cement is used, forms may be struck after expiry of the
following pericds. Walls, columns and vertical sides of beams.48 hours or
as may be decided by the Engineer,

Side of slab [shores of props left under) ¥ days.

Bearns soffits {shores or props left under) 14 days.

Removal of shores or props to slabs,
Spanning wp o 12 feet, 10 days.
Bpanning over 12 feel, 17 oy,

Removal of shores ar props to beams,
Spanning up to 18 feet. 18 days

spanning ower 18 feet. 21 days

For rapid hardening cement 3,/7 of the above period will be sufficient in all
cases except vertical sides of slabs, beams and columns which should be
retained for & minlmum of 48 haurs,

The number of shores or props, thelr sizes and disposition shall be such as
to be able to safely carry the full dead Inad of the stab and beams, as the
case may be,

Proper allowance shall be made for the decrease In rate of hardening of
concrete in cold weather and the abowe minimum duration must be
increased when the mean daily temperature |5 below 20° C,

523 When repair of surface defects or finishing is required at an early age,
forms shall be removed as soon as the concrete has hardoned sufficiently
to resist damape from removal operations.

524 Top forms on sloping surfaces of concrate shall be removed a5 seon as the
concrete has  attalned sufficlent stiffness to prevent sagging. Any neaded
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27

5.28

5.29

5.30

2.31

regairs or treatment required on such  stoping  surfaces  shall  be
performed at once and be followed by the specified curing.

Wood forms for wall openings shall be removed as soon as this can he
accomplished without domage to the concrete,

All farmwaork shall be removed without such shock or vibration as would
damage the  reinforced concrete. Before the top plank and struts are
ramoved, the concrete surface shall be exposed where necessary In order
te ascertain that the concrete has sefficiently hardened, Proper
precautions shall be taken to allew for the decrease in the rate of
kardening that occurs with all cement in Lhe cold weather,

Whan reshoring or repropping is permitted or required, the operalions
shall be planned in advance and shall be subject to approval, While
reshoring is underway no live load shall be parmitted on  the new
construction. In no case during reshoring shall concrete in beam, slab,
columns or any other structural member be subjected to combined dead
and construction loads In excess of the load permitted by the Engineer far
the deveboped concrete strength at Lhe lime of reshoring,

Reshores shall be placed as soon as practicable after stripping operations
are complete but in no case later than the end of working day an which
stripping occurs.

Reshores shall be tightened to cany thelr requlred loads without
overstressing the construction. Reshores shall remain in place at least until
tests representative of the concrete being supported have reached the
strenpth specified in sub-clause 5.23 hereof,

Floors supporting props or shores under newly placed concrete shall have
their original supporting props or shores left in place or shall be reshored,
The reshoring system shall have a capacity sufficient to resist the
anticipated lnads and in all cases shall have a capacity equal to at least one
half the capacity of the shoring system above. The reshores shall be located
directly under 2 shore position above unless other locations are permitted.

The reshoring or re-propping shall extend over a sufficient number of
storey’s 1o distribute the weight of newly placed concrote, forms, and
construction live foads in such. a manner that the design superimposed
lzads of the floors supporting shores or props are not exceeded.

It [s generally desirable to give forms for relnforced concrete an upward
camber to ensure that the beams or slabs [specially cantilever slabs) dao nat
have a sag when they have taken up their deflection, but this should nat he
done unless permitted by the Engineer.

Mo loads, other than man and light plant required in connection with the
actual work in hand, shall be allowed on suspended Boors until 28 days
after cancreting where ordinary Portland Cement is wsed and 14 days when
rapid hardening Portland Cement is used,

Prior to placineg concrete, all forms shall be inspected and all debris and
extraneous matter removed. The form il or release agent shall not react
with concrote to affect the strength nor shall it give any color.

—

Signature/Stamp of Client 38 Signature/Stamp of Contractor

Direclor | Works & Sarvicos)

Thie Benazic Bhutto Shaheed
Uraweesty of Techsoiogy sné shill Devalogment

Bokaiipun Min



Measurement and Payment

Mo payment will be made for the works involved within the scope of this section of
the specifications unless otherwise specifically stated in the Bills of Guantities or

herein.

The cost thereof shall be deemed to have been included in the quoted wnit rate of

relevant items of the Bills of Quantities,

i
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SECTION — B REINFORCEMENT

Scopp

The work under this section of specifications consists of furnishing, cutting,
fabricating, bonding and placing steel reinforcement in concrete structures or
elsewhere as shown on the drawings or as directed by the Engineer. The scope of
this section of specification is covered with detalled specifications as laid down
harain

Applicable Standards

Latest editions of the following Pakistan, British and ASTR Standards are relevant
to these specifications wharswer applicable,

British Standard
B.S 4440 Carbon steel bars for the reinforcement of conerebe,
B.5 4466 Spocifications for bending dimansions and schoduling of bars for

the reinflorcement of conorete,

ACH Standard

AL 315 Details and detailing of concrete reinforcement.

ACI 318 Building Code Requirements for Reinforeed Concrete and
commentary,

ASTM Standard

A a2 Cold - Drawn steel wire for concrete reinforcement.

A 305 Minimwm requirement for the deformations of deformed steel bars
for concrete reinforcement,

A B15 Deformed Billet Steol Bars concreta Reinforcement.

In addition to the above, the latest editions of other Pakistan Standards, Dritish
standards, American Concrete Institute Standards, American Society for Testing and
Materials Standards and other standard as may be specified by the Enginear for
Special Material and construction are alsp relevant.

Material

3.1 Unless otherwise specified, all steel bars for reinforcement of concrete
shall be conforming to ASTM ABLS, Grade 60 deformed hot rolled Blllet
steel bars with minimum yield strength of 60,000 Psi (414Mpa).

3.2 Reinforcement shall be free from all loose or flaky rust and mill scale, or
coating, Including ice, and any other substance that would reduce or
destroy the bond.

—
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Compliance With Specifications

The Constructor shall submit certificates of compliance from the manufacturer
stating that the supplied reinforcemeant conforms to the specifications. In addition,
wherever and as directed by the Engineer, conformance of the supplied reinforcing
bars with the specifications shall be demonstrated by the Constructor through
laboratary tests, in accordance with the relevant standards,

Delivery B Storage
5.1 Draliviery

Steel relnforcement bars shall be kept in bundles firmly secured and
tageed, Each bar or bundle of bars shall be identified by marks as per
relevant BS standards,

5.2 Storage

The method of storage shall be appraved by the Engineer, Reinforcing bars
shall, be stored in racks or platforms above the surface of ground and shall
he protected against scaling, rusting, olling, coatings, damage,
contamination and structural defects prior to placement in waorks, Bars of
different diameters and grades shall be 5o labeled and kept separatehy,

Bar Bending Schedules

The Constructor shall prepare bar beading schedules of all the reinforcing steel bars
and these bar bending schedules shall be submitted to the Engineer for his
appraval, The Constructor shall obtain approval of the bar bending schedules
before starting actual bar bending works.

The Engineer's approval, however, will not relieve the Constivctor of his
responsibility in this regard.

Fabricating, Bending & Placing

b Reinforcement is to be accurately placed as shown in the drawings, and
secured against displacement By using 16 guage G.0 wire ties or suitable
ships at Intersections and supporied from the farmwork by using concrete,
metal or plastic chairs and spacers or hangers of an approved pattemn.

Where concrete blocks are used for ensuring the cover, they shall be made
of mortar net leaner than 1 part of cement ta 2 parts of sand,

Where the concrete surface will be exposed to the weather in the finished
structure, the portions of all accessories in contact with the form work shall
b galvanized or shall be made of plastie.

7.2 Bars used for concrete reinforcement shall be fabricated In accordance
with the dimensions shown in the bar bending schedule approved by the
Engineer,

73 The cutting tolerance for all bars shall be + 25 mm
T4 Fabrication tolerances shall be as per AC=-315
o Placing tolerances shall be a5 per ACI-318 & 217,
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8.

1.6

Fr)

7.8

7.8

7.1

711

7.2

1.3

T.14

Bars may be moved as necessary to avoid interforence with other
reinforcing steel, conduits, or embedded items, If bars are moved more
than one bar diameter or enough to exceed the above tolerances, the
resulting arrangemeant of hars shall be subject to approval of Enginesr.

Vortical bars in columns shall be offset at least one bar diameter at lapped
splicas. To ensure proper placement, tomplates shall be furnished for all
columns dowels.

Reinforcement shall not be bent or straightened In a manner that will
Imjure the material: No bars shall be bent twice in the same place, nor shall
they be straightened after bending. Unless permitted by Engineor,
reinforcement shall not be bent after being partially embedded in
hardered concrete.

Ma splice of reinforcement shall be made, except as shown on the working
driawings.

Welding of reinforcement shall not be done unless permitted and approved
by the Enginear,

Exposed relnforcement intended for bonding with future extensions s to
be effectively protected from corrosion. Protection is also to be provided to
reinforcement partly bullt into concrete where the exposed part is to be
built into later concrete,

Mo concreting s to be carried out until the einforcoment has been checked
and approved by the Engineer,

&l detailing shall be done as per ACI-315, ACI-318 and ACI-350R, as and
where required.

Standard or actual weight whichever is lesser shall be wsed for calculation
of weight.

Measurement & Payment

4.1

B.2

Genoral

Excapt otherwise specified herein or elsewhere in the Contract Documents,
no measurement and payment will be made for the under mentioned
spocified works related to the relevant items of the Bill of Quantities. The
cost thereof shall be deemed to have been included In the quo+9d unit
rate of the respective ibems of the Bill of Quantities,

B.1.1  Providing and installing chairs, supparts, hooks, hangars, spacers,
binding wires, corrosion protection and laps not shows on
Drawings including wastage and rofling margin,

812  Testing of mild and deformed steel bars.
Reinforcing Bars
8.2.1 Measurement

Measurement for acceptably completed works of roinforcement bars shall
be made by weight according to bar bending schedules approved by the
Enginear.

ipnature/Sthmp of Client b SignaturaStamp of Contractor

Directer | Works & Servican)
The Benasli Bhutlo Shahead
Uity of Terkaakyy and 14l Sevelapmin

KRaonee B



8.2.2 Payment

Fayment will be made for sccess table measured guantity of reinforcement
on the basis of unit rate per metric ton queted in the Bill of Quantities and
shall constitute full compensation for all the works related to the item,
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SECTION - 9 PLAIN AND REINFORCED CONCRETE

Scope

The work under this section of the specification consists of furnishing all plant,
labaur, equipment, appliances and materials and in performing all operations in
connection with the supply. and installation of plain and reinforced concrete work
complete in any fleor and at any height as per drawings except where specifically
stabted In the relevant item of Bill of Quantities, in strict accordance with this
section of the specifications and the applicable drawings, and subject ko the terms
and conditions of the Contrach, The scope of this section of specification Is covered
with detalled specifications as laid dawn herein,

General

.1 Full co-operation shall be given to trades like electrical, mechanical and
other services,

z.2 Suitable templates or instructions or both shall be provided for setting out
items not placed in the forms. Embodded items and other materials for
mechanical and electrical operations shall have been completed, inspected,
tested and approved before concrete is placed.

.3 For special concrete fintsh and for special methads of construction |eg. slip
forms), formwork shop drawings shall be designed and prepared by the
Constructor, at his own cast, Approval of shop drawings as well as that of
actual samples of concrete finish shall be obtained before work is
conrmenced,

Applicable Standards

Latest editions of the following Pakistan, British and ASTM Standards are relevant
to thase specifications wharaver applicable,

i1 Pakistan Standards

PS 177 PS 232 P5 243 Compaction proctor test.

P5270 Pertand Cement [ordinary & rapid
hardening], Matural aggregates for
cencrate,

B5 280 Abrasion of coarse aggregates by the use
af Los Angales machine

PS5 281 Determination of aggregate/crushing
value,

B 282 Organic impurities in sand for concrete
agaregates.

s 283 Material finer than Mo, 200 8.5, test sleve

in aggrepates, method of test for,
Soundness test for aggregates by the use

of sodium sulphate or magnesium
sulphats, Sampling apgregates for
concrete,
5 284 Sampling aggregates for concrete,
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PS285

P5 286
PEazl
F5422 PS5 S60

PS 612

Ps 716
P5 717
P5 TG P5 849

Siewve ar screen analysis of fine and
coarse aggregates. Description and
classification of mineral apgregates,
Sampling fresh concrete,

Sampling frech concrete,

Slump best for concrete,

fdaking and curing canceele campression
test specimen in the field, Sulphate-
resistant Portland cement bype "A' and
sampling fresh concrete in the
laboratory,

Mixing and sampling fresh concrete in
the labaratory.

Compacting factor 1est for concrete.
Definitions and terminolopy of cements.
haking and curing concrete compression
test cubes,

32 ASTM (Amerlcan Soclety for Testing and Materials)
B 370 € 33 Copper sheest and strip for bullding construction, Concrete

Aggregates.

Cag Orpanic impurities in sand for concrete,

CA7 Effect of organic impurities in fine agegregates on of martar,
Soundness of aggregates.
Ready mixed Concrete.

Cas Compressive strength of hydraulic cement martars,

a4 Material fireer than MO.200 [0.075mm) sieve,
Light-weight picces in aggregates.

C1r Conerete and concrate agpragatos,

C11? Specilic gravity and absorption of coarse aggregate.

C123 Specific gravity and absorption of fine ageregate.

C135 Resistance toabrazion of small size coarse aggregates.

5 ) Sieve or screen anatysis of fine and coarse agpregate. Clay lumps
and friable particles in aggregates.

C13 Sumpof Portland Cement Concrete.

C136 Agpregate for masonry mortar,

142 Portland Cernent.

143 Wiater ratention by concrete cunning material

144 Sheet material for curing concrete,

150 Air content or hydraulic cement martar.

C156 Density of bydrawlic cement,

8 i § Time of setting of hydraulic cement by vicat needis,

C185 Air entraining admistures for concrete.

C188 Potential reactivity of aggregate.

191 Liguid membrane-forming compounds for curing concrete,

C2E0 Lightweight agpregates for structural concrete.,

C28g Lightweight apprepates for concrete masonry.

C30a Lightweisht aggrogates for insulating concrete.

£330 Chemical admixtures for concrete,

C331 Resistance to abrasion of large size coarse agprogates.

C454 Unit weight of structural lightweight concrate.
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Ch35
Chey
75

a6

01190
01751

D175
DiB50
Ell
ETG
E154
E337

Apgregate sampling,

Preformed expansion joint Tiller for concrete.

Concrete joint sealer (hob poured elastic type).

Preformed  ecxpansion  joint fller for concrele paving and
structural corstruction.

Preformed sponge rubber and cork expansion paint fllers Tor
concrete paving and structursl construction,

Concrete joint sealer (cold application type].

Wire cloth sleeves for Lesting purposes,

Water vapor transmission of materials in sheet fomm,
Materials for use as vapor barrier under concrete slabs,
Relative mumidity by wet and dey bulk psyehomotaor,

33 ACH [(American Concrate Instituta)

331

Recommended practice for selecting proportions for normal and
heawy welght concrete,

214 fecommended practice for evaluation of strength test result of

concrete

301 Specifications for structural concrete for buildings.

304 Recommended practice for measuring, mixing, fransporting

A05
08
304
318
37
514
517
33

and placing concrete,

Hot weather conereting.

Fecommended practice for curlng concrete.
Fecommended practice for consolidation of concrete.
Ruilding code requirements for reinforced concrete.
Recommended practice for concrete for work.
Precast structural concrete in bullding.

Lo pressure steam curing.

Fabrication, handling and erection of Precast concrete wall
panels,

3.4 British Standards
BS 12 BS

410

Partland cement, ordinary and rapkd hardening.

Test Sievies,

BSH12 BSBEZ Methods for the sampling and ~~sting of mineral

aggregates, sands and fillers,

B5 1305 Coarse and fine aggregates from natural sources,

&5 1881 Ratch Mixer,

BS 3148 Methods of testing and sampling concrete.

BS 3837 Tests for water for making concrete,

B5 5328 Expanded polystyrene boards,

B5 3869 Structural Concrete,

B5 3927 Ripid expanded pohyving chloride for thermal Insulation,

__Bsape7 Phenolic foam materals for thermal insulatlon and
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building applications. Sulphate-resisting Portland cement,

BL 110 structural use of concrete,

CPi14 structural use of reinforced conerete in bulldings.

CP 116 atrectural use of Precast concrete,

CP5337 The structural use of concrote for retaining agueous
liejuics

In addition, the latest editions of other Pakistan and Britlsh Standards, American
Concrate Institute Standards, American Society for Testing and Materials Standarcs
and other Standards as may be specified by the Engineer for special Materials and
Construction ars also releyant,

PMaterials

4.1 Aggregates

#.1.1  The sources of supply of all fine and coarse aggregates shall be
subject to the approval of the Engineer.

4.1.2 Al fine and coarse aggregates shall be clean and free from cloy,
Inam, silt and other deleterious matter, If required, the Engineer
reservies the right to have therm washed by the Constructor at no
additional expense. Coarse and fine aggregates shall be delivered
and stored separately at site. Aggregates shall not be stored on
muddy ground or where they are llkely to hecome dirty or
cartaminated,

4.1.3 Fine aggregate shall be hard coarse sand, crushed stone or gravel
screenings shall conform to requirements of PS 242 andfor BS BEZ
andfor A5TM C 33, Only fine aggregate of grading fones 1 to 3 (BS
E82) shall be used.

4.1.4 Coarse aggregate shall be gravel or crush stone of hard, durable
material free laminated structure and conforming PS 243 and/or DS
882 andfor ASTM C 33 graded as fellows for use in mass concrete
as in foundations:

Total Prossure B.S.Siave Percent by weight
Zinc, (PB.2mm) 100

1.5 ing, (3B.10mm) 05-100

.75 Ing. |19.05mm)| A0-T0

[L3E Inc. {9.52mm) 10-35

0,19 ing. {4, 76mm) Q-5

Coarse aggregate for all cast-in-place concrete other than mass
concrete as for foundations shall be groded with the following

limits:

Total Passing B.S. Sleve Percent by weight
L5 im [3B.A0 mm) L0

Q.75 in, {19.05 pam ) 95-100

4.1.5 Wherever feasible, the nominal maximum size of aggrepate for
cast- in- place reinforced concrete slabs and other members shall

e
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q4.2

be 34 inch, If there are difficulties in placing such a concrete the
maximum  size may be restricted to L2 inch provided the
recuirements for strength are satisflied. The grading requirements
of 172 Imch or 3/8 inch down aggregate shall be agroed 1o with the
Engineer a5 per relevant ASTRMSBS standards,

4,16 The pominal maximum size of the aggregate for Precast concrete
shall not be larger than one fifth of the narrowest dimension
between sides of forms, or one-third of the depth of slabs or three-
fourths of the minimum cdear distance between, reinforcing bars or
between bars and forms, whichever s lrast. In Precast columns the
nomingl maximum size of the aggregate shall be limited as above
but shall mot be larger than fwo-thirds of the minimum clear
distance between bars,

417 Coarse aggregates in Precast concrete of normal welght may be of
pne maximum slze for all concrate placed in 1 day when quantities
to be placed are too small to permit cconomical use of mone than
nne iy design,

When a single miv design s so used. the maximum naminal size
shall be as required for the most” critical condition of concreting, In
accordance with the reguirements of clause {4.1.6) abowe.

1.1.E Except where it can be shown to the satisfaction of the Enginesr
that a supply of properly graded aggregate of uniform guality can
be maintained cwer the period of the work, the grading of the
sggregates shall be controlled by obtaining the 3/4" maximum
nominal size, the different sizes being stocked in separate stock
piles and recombined in the correct proportion for each batch at
the batching plant. The materials shall be stock-piled for a period
before use o as to drain nearly to constant moisture content (as
long as site and other conditions permit, preferably for at least a
day). The grading of the coarse and fine aggregates shall be tested
at least once for every 100 tons supplied, to ensure that the
grading is wuniform and same as that of the samples used i the
preliminary tests.

4,19  For usein fire proof concrete, the aggregates shall be fire clay and
semi-acidic fine ground. The use of broken fire clay bricks as coarse
vppregate and waste of semi-acidic refractory particles as fine
oppregate con be allowed,

Cemeant

4,21  The cement shall be fresh and of approved origin and manufacture,
It shall be one of the following as may be specified by the Engineer,

Ordinary or Rapid Hardening Portland cement complying with the
reguirements of P5 232 or BS 12 or ASTM £ 150,

Sulphate  Resisting  Portland/Cement  complying  with  the
reguirements of PS5 612 ar BS 4027 or 85T C 150,

4.2.2  Unless otherwise specified, ordinary Portland Cement complying
with the requirements of BS 12 shall be used,

#_ﬂ.lj For all fair faced concrete it will be necessary to use approved
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cement with a view to obtain light shade concrete as approved by
the Engineer,

424  The Constructor shall supply 1o the Enginesar at fortnightly Intervals,
test certificates with the appropriate standard in respect of the
samples of cement from the work-site. These tests shall be carried
out in a faboratary approved by the Engineer.

4,25 Only one brand of each type of cement shall be used for concrete in
any individual member of the structure. Cement shall he used in
the seguence of receipt of shipmant, unloss otherwise directed,

426  There shall be sufficient cement at site to ensure that each section
of wark is complated without interruption,

4.2.7  Cement reclaimed from cleaning of bags or from leaky containers
shall not be used.

1,28 The Constructor shall provide and erect {at his cost] a switable
plain, dry, well ventilated, weatherprool and water proof shed of
sufficlent capacity to store the cement,

4.29 Cement shall be used as soon as possible after delivery and cement
which the

424,10 Engineer considers has become stale or unsultable through
absarption of moisture’ from the atmosphere or otherwise shall be
rejected and removed immeodiately from  the  slte at  the
Constructor's expense. Any cement in containers damaged 5o as to
allow the contents to spill af permitting access of the atmosphere
prior to opening of the container at the time of concrete mixing
shall be rejected and removed immediately from the site a1 the
Constructor’s expense,

4,211 The mixing together of different types of cement will not be
permitted.

4.3 Water

Only clean water from the city supply, tube well installed at the site o from
other sources approved by the Engineer shall be used. The Constructor
shall supply sufficlent water for all purposes, including mixing the concrete,
curing, "d cleaning plant and tools. Whare doubt exists as to the suitability
of thie water, it shall be tested in accordance with 8% 3148, Where water
can be shown to contain any sugar or an excess of acld, alkali or =alt, the
Engineer may refuse to permit its use.

In case of doubt, the Engineer may require that concrete mixed with water
proposed to be vsed should rot have a compressive strength lower than 90
percent of the strength of concrete mised with distilled water,

a.4 Additive

All additives such as foaming and water proofing agents shall be from a
manufacturer approved by the Engineer,

Air Entraining Admixtures shall conform to APM C 260, Other Admixtures
shall canform to ASTHM Cag4.
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Maminal Coneroto Mixes

5.1

52

Proportions of Mix
5.1.1 Cement and aggrepates;

Cement, fine apgregate and the coarse aggregate shall bhe

weighed separately, The proportions of cement to fine agpregate
and coarse ageregate shall be adjusted so as to pravide the conorete
of the required crushing strength when testerd as set out In Takle 1,

5.L.2 The Constructor shall regulate and amange mixing of the
ingregients for the desipned mix of the concrete by weight
batching. The cost of designing the mix shall be borne by the
Constructor,

51,3  Water [ Cement ratio;

The quantity of water used shall be just sufficient to produce dense
concrete of adeguate strength and workability for its purpose. For
all external work and foundations the water/cement ratio should
not expeed 0,55 fior concrete Class A, B and C,

514 Workability:

Thie workability shall be controlled by direct measurement of the
water content, allowance being made for any water in the fine ang
coarse apgregates. The concrete shall be just sufficiently warkable
to be placed and compacted, without difficulty, by the available

Mg, .

"Waorkabliity' shall be determined by either the slump aor
compaction factor tests as directed by the Engineer and these shall
be performed in accordance with the methods given in PS5 422 to PS5
177 or ASTM C 143,

The =lump or compaction factor for sach class of concrate shall be
determined during the preliminary Test mixes and the value
phtaired shall not Be madified without the written consent of the
Engineer. Unless otherwise permitted or specified, the concrate
shall be propertioned and produced to have a slump of 3 Tach or
less for comsolidation by vibration, & (olerance of up to 1 inch
above- the Indicated masimum shall be allowed for individual
batches provided the average for all batches or the most recent 10
batches tested, which over 15 fewner, does not exceed the maximum
lirnit, Concrete of lower than usual slump may be used provided it is
properly placed and consolidated.,

Strength reguirements for concrete :-
521 Portlend cement concrete when aggregates comply with BS 382,

5.2.2 Concrete made with Portland cement shall comoly with the
stréngth Table 1 columns 486 {Works Test).

-
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Table 1: Strength reguirements for Portland concrete with
aggregates comphlying with B5, 882,

idin Cube
Class Min Crushing of Min. water Class Min
Cement per of Strength at 28 per 110 Ib. Cement per of
concrete days [psl) bag of (gation) concrete
{1}
1 4 E i
A, 0,00 4350 .40
B 24,00 2750 506
C 18,00 3000 5.28
B 13.00 1550 705
E 9.50 10400 1.77

HNote: Canversion Fachors. 1 psi = DOEE97 MPa 1 gal = 4.54 liter

1 Ib. = 0.4537 Kg. 1cu.ft, = 0.028 cum.

523 The strengths given in Table 1 are based on the assumption that
average femperature is 20 degres C. Where accurate records of
temperature are kept, allowance may be made for change of
temperature or the cubes may be tested at the equivalent maturity.

524  Unless otheraise stated, the types of concrete shall be classifled on
the basis of compressive strength requirements. The Constructor
shall provide Mix design by weight for each class of concrete,

Manufacture 12 test cubes for each 3 min design batches (6 x 6 x 6}
inches in accordance with the Mix design batching by weight and
test 3 cubes each at 3,7,14 & 28 days Intervals in the presence of
Engineer's Representative and submit all relevant data and results
of tests for approval of the Engineer, The Constructar shall obtain
approval from the Engineer in writing for pach Mix design before
producing the actual concrete for the 'Waorks,

Mo payments for producing the Miv design, manufacture of test
cithes and testing shall be paid. The Constructor shall include this
cost i the relevant item of concrate,

5.3 Batching

531 Al cement, including cement supplied in bulk, shall be batched by
welght. A bag of cement may be taken as weighing 110 Ib. with the
prior approval of the Englnoer,

5.3.2 Aggregates shall be hatched by weight, due allowance being made
for water content. Aggregates may ba batched by volume through
comversion of walgh batching, only with the prior permission of the
Engineer, The apparatus for weight batching may be an Integral
part of the mixer or a separate unit of a type approved by the
Engineer, It shall be accurate within 2% and shall be checked for
accuracy at bepst once a week,

The guantity of additives e, foaming and water proofing agents
etc. shall be as prescribed by the manufacturer or as directed by
the Enginecr,
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534 Where the batching plant s of the typo in which cement and
appregates are weighed in the same compartment. the cement
shall be introduced inte the  compartment between two sizes of

aggrogates,

5.3.5 Each batch shall be o charged into the mixer that some water will
enter in advance of the cement and aggregates, \Water shall
continue to Aow for a period, which may extend to the end of the
first 25 percent of the specified mixing time. Contrels shall | be
provided to prevent bakched ingredients from entering the miger
befare the previous batch has ‘been completely discharged,

5.4 MAkxing

The concrete shall be mixed in an approved bateh mixer conforming to the
requirements of B5 1305, It shall ba fitted with the manufacturer's plate
stating the rates, capacity and the recommended number of revolutions
per minute and shall be operated in accordance therewith. 1t shall be
enuipped with a suitable charging mechanism and an accurate water-
measuring device. The mixer shall be capable of tharoughly combining the
aggregates, cement and water inte a uniform mass within the specified
mixing time and of discharging the concrete without harmiul segregation.

541  Mixing shall continue for the period recommended by the mixer
manufacturer or until there is apparently a uniform distribution of
the materials and the mass is uniform in color, whichever period is
lenger, I it is desired to wse a mixing period of less than 1-1/2
minutes, the Engineer's approval shall be obtained in writing.

5.4.2 Controls shall be provided to ensure that the batch cannot be
discharged untll the required mixing time has elapsed. At least
three quarters of the reguired mixing time shall take place after the
last of the mixing water has been added.

5.4.3 The interior of the mixer chall be free of accumulations that will
interfere with mixing action. Mixing blades shall be raplaced when
they have lost 10 parcent of thoir original beight,

544 Conpcrete thall be mixed only In quantities for immediate use.
Concrete which has set shall not he re tompered, but shall be
discarded.

5.5 Transporting:

551 The concrete shall be transported from the place of miving to the
place of final deposit a5 rapidly a& practicable by means, which will
prevent sogrogation or loss of ingredients. All skip vehicles, or
containers used for transporting the concrete shall be thoroughly
cleanad,

5.5 Duwring hot or cold weather, concrete shall be transported In doep
containers, on account of their lower ratios of surface area to mass,
which reduces the rate of loss’ of water, by evaporation during hot
weather and loss of heat during cold weather,

5.6 ; Placing
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561  Before placing of concrete, formwerk shall have been completed,
water shall have been removed; reinforcement shall have been
socured In place; expansion joint material, anchors and other
eribedded items shall have beon kept in position; and the entire
preparation shall have been approved by the Engineer.

Mo concrete is 1o be placed Into the foundation tranches until the
ground Lo recelve the same has been pxamined and approved by
the Enginear for this purpose,

5.6.2 Concrefe shall be deposited continuously, ar in layvers of such
thickness that no cancrete will be deposited on concrete, which has
hardened sufficiently to cause the formation of seams or planes of
weakness within the section, ¥ a section cannot ke placed
contineoushy, construction joints shall be located as shown In the
Contract Docurnents or as approved by the Engineer. Placing shall
be carried out at such a rate that the concrete which 5 being
integrated with fresh concrete is still plastic, Concrete which has
partially hardened shall net be deposited. Temporary spreaders in
forms shall be removed when the concrete placing has reached an
elevation rendering their services unnecessary. They may remain
embedded in the concrete only if made of metal or concrete and if
pricr approval has been obiained,

5.63  The actual sequence of construction proposed by the Constructor
shall Be subject to "the Engineers a approval before construction
starts on any part of the structure, and this sequence shall not be
varigd without the Engineer’s approwal,

5.64 The concrete after it has been mived shall be placed as soon as it is
practicable. Once the concrete has left the mixed, no more water
shall be added, although the concrete may be miked or agitated to
help maintain workability, The concrete shall not be wsed if,
through any cause, the workabifity of the mix at the time of placing
is too low for it to be compacted fully and to an accoptable finish by
whatever means available.

The time belbween mixing and plaging should be reduced, if the miy
Is richer or the initial workability of the mix Is lower than normal, or
if a rapid hardening cement or an accelerater is used, or if the work
is carfied out at a high temperature or exposed to a drying
atmosphere,

The Constructor shall ensure that the delay between mixing and
placing including consolidation does not exsceed 45 minutes under
amy circumstances. Any concrete which does not satlsfy this
requirement shall be rejected.

565 Concrete shall be deposited as nearly as possible in its final position
fo avoid segregation due to re handiing or flowing. In o
circumstances may concrete be railed or made to flow along the
forms by the use of vibrators, Concreting shall be carried on a5 a
continuous cperatlon  wsing methods, which shall  prevent
segregation or loss of ingredients,

\#ﬁ-ﬁ The free Tall of concrete shall not be allowed to excend 6 foet,
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Where it is necessary for the conerete to be lowered more that this
depth, it is not to be dropped Into its final position, but shall be
placed through pipes fed by a hopper. When a pipe is used Tor
phacing concrete the lower end shall be kept inside or close to the
freshly deposited concrate. The size of the pipe shall be not lass
than 9 ineh in diameter.

567 "Mass-controte’ shall be placed in layers approximately 18 inch
thick. Wibrator heads shall axtend into the previously placed layer.

5.6.8  The workmen carrying concrete to the site, and all other workmen
maving about on the reinforcement before the concrete is placed,
shall move only sleng runways or planks placed for the purpose and
no persan shall be allowed to walk an the reinforcement itself,

5.69 Prior to the laying of concrete on load bearing masonry walls,
bearing plates and at other points, as may be directed by the
Engineer, the surface will be browght to a true, hard and smooth
level surface using cement sand mortar in the ratio of 1 volume of
cement to 3 volumes of sand, Two layers of bullding paper
weighing 082 Ih/will then be iakd flat to separate the concrete
from the surface on which it is to be [aid.

5.7 Construction Joints

571 Concreting shall be carfied out continuously up to construction
joints, the position and arrangement of which shall be
predetermined by the Engineer.

572 Joints not shown on the drawings shall be so made and located as
te beast impair the strength of the structure and shall need prior
approval of the Engineer. In general, they shall be located near the
middle of the spans of tlabs and beams unless a secondary beam
Intersects a main beam at this point, in which case the joint in the
main beam shall be offset a distance equal to twice the width of
the secondary beam. Joints In walls and columns shall be at the
underside of floors, slabs or beams and at the top of footings or
floor slabs, Beams, brackets, columns capitals, haunches and drop
panels shall be placed at the same time as slabs. loints shall be
perpendicular te the rnain reinforcement,

5732 Al reinforcing steel shall be continued across joints. Keys and
inclined dowels shall be provided as directed by the Engineer.
Lomgitudinal keys at least 1-1/2 inches deep shall be provided in all
joints in walls and between walls and slabs or footings,

574 When the work has to be resumed; on a surface which has
hardened, such surface shall be roughenad in an approved manner
which will expose the aggregate uniformly and will not leave
laltance, loosened particles of aggregate or damaged concrete at
the surface.

575 The hardened concrete of construction joints and of jeints batween
footings and walls or columns, between walls or columns and
beams or floors they support, joints in un-exposed walls and all
others not mentloned herein shall be dampened (but mot

- saturated) immediately prior bo placing of fresh concrebe,
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.76 The hardencd concrete of joints In exposed work, |oints in the
middle of beams, and slabs; and joints Inwork deslgned to contaln
liqulds shall be dampened (bt not saturated) and then thoroughly
covered with a coat of cement grout similar In propartions to the
moartaf in the concrete, The prout shall e as thick as possible on
vertical surfaces and at least 12 inch thick on harizontal surfaces,
The fresh concraste shall be placed before the prout has attalned
initlal set,

5.72.7 Where the concrete has not fully hardened, all laltance shall be
removed by scrubbing the wet surface with wire or bristle, and
brushed, care being taken 1o aveld dislodgment of particles of
aggregate. The surface. shall then be coated with neat cemaont
grout. The first layer of concrete to be placed on this surface shall
not exceed & inch in thickness, and shall be well rammed sgainst
old work, particular attention being paid to comers and closed
spots, 5.7.8 Stop ends for movement joints or constraction joints
shall be made by splitting them aleng the lines of reinforcement
passing through them, so that ecach portion can be positioned and
removed  separately  without disturbance or shock te  the
relnforcament or the concrete. Stop ends made of expanded metal
or similar material may only be left permanently in® the concrete
with prier written approval of the Engineer. Where such stop ends
are used, no metal may be laft permanently in the concrete closer
to the surface of the concrete than the specified cover to the
reinforcament,

5.8 Expansion Joints

Expansion joints shall be provided wherever indicated on the Drawings or
a% directed. by the Engineer. In no case shall the reinforcemant, corner
protection angles, or other embedded” items be permitted to estend
continuously through any expansion joint,

All expansion |eints shall be carefully placed so0 as not fo be displaced
during concreting, The method of placing the expansion joints shall be
strictly in accordance with the Drawings and/or as directed by the Engineer,
All materials for use in the expansion joints shall have prior approval of the
Enpineer before pladng order for suppiy.

5.0 Embedded Items

5.2.1 The material, design and location of water stops In [aints shall be as

indicated in the Contract Documents, Each piece of pre molded
water stop shall be of maximum practicable length in arder that the
numhber of end joints will be held to a minimum.
Joints 2t intersections and at ends of pleces shall be made 0 the
manner maost appropriate to the materlal being used, loints shall
develop effective water-tightness fully pgual to that of the
continueus water stop materkal, shall permanently develop not less
than 50 percent of the mechanical strength of the parent section
and shall permanently retain their Dexdbility,

582 Electric condults and other plpes which are planned o be
l embedded shall not, with their fittings, disploce mere than four
- percent of the area of the cross sectiom of o “column on which
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Skress it calculated or which is required for fire protection. Sleeves,
conduits, or other pipes passing through floors, walls, or beams
shiatl be of swch size or in such location as not to impair unduly tha
strength of the construction; such sleeves, conduits, or pipes mily
be considered as replacing &tructurally in comprassion the
displaced concrete/ provided that they are not exposed to rusting
or other deterioration, are of uncoated or galvanized iron or steel
not thinner than standard steel pipe, have a nominal inside,
diameter not over 2 inch and are spaced not less than three
diameters on centers. Except when plans of conduits and plpes are
approved by the Engineer, embedded pipes and conduits other
than those merely passing through, shall not be larger in cutside
diametar than one third the thickness of the slab, wall, ar beams In
which they are embedded nor so located as to impair unduly the
strength of the construction. Sleeve pipes, or conduits of any
material not harmful to cencrete and within the limitations of this
section may be embedded In concrete with the approval of the
Engineer provided they are not considered to replace the displaced
concretea,

593 Al sleeves, inserts, anchors, and embedded items required for
adjoining work or for its support shall be placed prior to concreting,
All Constructor whose work is related to the eonerete or must be
supported by it shall be given ample notice and opportunity to
introduce and/or furnish embedded ftems before the concrete s
placed.

5.9.4 Expansion joint material, water stops and other embedded items
shall be positioned accurately and supported against displacement.
Vaoids in sleeves, inserts and anchor slots shall be filled temporarily
with readily removable material to prevent the entry of concrete
Inte the voids,

2.2 Pre-Cast Concrete

Pre-cast concrete wnits shall be fair faced, cast to the sizes and dimensions
#5 indicated on the Drawings, The concrete used for pre-cast unlts shall
confarm to the specifications laid dawn for cast in situ reinforced cement
concrete  unless otherwise  required amd  directed by the
Consultant/Engineer Incharge,

The Constructer shall be required to submit o sample of pre-cast unit for
the approval of the Engineer; all pre-cast units shall strictly confarm to the
approved samplo.

Pre-casting platform of the size and at the location approved by the
Engineer shall be constructed, The concrete in one pre-cast unit shall be
placed in one operation, in accordance with the details shown on the
Drawings.

The material and design of formwork and the method of pre-casting the
units shall be approved by the Enginecr, The erection/installation and
removal of the pre-cast units from the pre-casting platform shall not be
permitted until and unless they are preperly cured (o the satisfaction of the
Engineer,
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All pre-cast undts shall be smoothly finished to the required lines, grades,
ahgles, et Holes, grooves, pockets and hooks shall be provided as shown
andfor as directed by the Engineer, The units shall be properky stacked on o
platform witheut causing any cracks and damages. Curing of all the pre-cast
units shall be dene In accordance with the relevant BS code/approval of the
Engineer

2.2.1  Erecting Pre-cast Units

All the pre-cast units shall ke transported and erected into position
in & manner as approved by the Engineer,

The Constructer shall submit his proposal in this regard and obtain
approval from the Engineer in advance,

2.2.2 Lifting Beams

The Constructor shall use lifting beams at his own cost for erecting
pre-cast members where the Engineer sa directs, Lifting beanms shall
be supplied and erected by the Constructor, at his own cost, at all
points where lifting is necessary for maintaining the plant but is
inaccessibie to mobile/cranes or, alternatively, covered by overhead
traveling cranes. The Constructor, however, is to supply the trollays
and erect them on the lifting beams, and to test operation of
installed squipment,

3, Cement Concrete Pavements

For all concrete work relevant specifications of this section shall apply.

3.1

Side Forms and Construction

Side forms shall be of steal or any other suitable materlal and of a design as
approved by the Engineer.

In general, only materials and methods that have proved their acce ptabdl ity
by past performance will be considered. All form shall be constructed so
that they con be removed without hammering or prylng agalnst the
cancrete,

Horizontal joints In the forms will pot be permitted. Forms shall be
thoroughly cleaned and oiled with linseed/mineral oil shall be given two
coats of niter-cellulose lacguer epch time they are used,

The forms shall be set an a thoroughly compacted base true to line and
lewel and firmly secured in position by appropriste methods, Conformity
with the alignment and levels shown on the Drawings shall be checked as
and when required by the Engineer. Where necessary corrections shall be
made immediataly bafore placing the eoncrete; where any form has been
disturbed it shall be resat and rechecked,

Pavements shall be constructed in panels of sizes as shown on the
Drawings. The panels shall be laid alternately, the adjoining panels being
concreted when the side forms are struck and the jointing materials placed,
inspected and appreved by the Engineer, Each panel It to be concreted in
one operation and no Interruptions shall be permitted during the
operatinn. The concrete shall be tipped from the tralley slightly in advance
of the working place and then shoveled into position. The spreading shall
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be carrled out very carefully, Compaction shall be done by means of
vibrators compactors of approved surface wibrators, If 8 vibrators
compactor is used,” if. shall be operated on the concrete and will not he
dllowed to strike or displace the forms. The spreading and compacting,. of
the successive layers shall pracesd without interruptions and as quickly as
practicable so as to ensure that the slab is ' monofithic throughout its
depth,

The wearing surface shall be lald while the base concrete |5 still wet and
screeded to line and level. When the Initial set takes place the surface shall
be troweled smooth with a steel trowel 1o provide a dense closed surface.

All the Joints thall be carefully formed as shown on the Drawings or as
directed by the Engineer. The Jolnt filler together with performed groove
shall provide complete separation of adjacent slabs. The |oints shall all be
sealed with biturmen as shown on the Drawings and as directed by the
Enginear,

3.2 Protection and Curing

General Reguirements:

Concrete shall be protected adeguately from injurlcus action by sun, rain,
flowing watar and mechanical injury, and shall nel be allowed to dry farm
the time it s placed until the expiry of the minimum curing periods
specified hereinafter. Water curlng shall be accomplished by keeping the
surface of the concrete continuously wet by covering with water or with
approved water saturated covering, Where wood forms are left in place for
curing, they shall be kept sulficiently damp at all times to prevent openings
at the joints and drying out of the concrete. All portlons of the structure
shall e kept moist for the full curing periods, specified hereinafter,

When liquid membrane curing compound is used the surface of the
concrete shall be protected .form traffic or other abrashve action, that may
break the membrane, for the full peried of curing. The membrane curing
composnd shall be coloriess or light colored and shall be approved by the
Engineer and shall comply with ASTM Designation C 309,

Curing Periods:

The curing period shall be at least 10 days, or as directed by the Engineer,
Removal of Forms:

The Constructer shall exerclse great care in avoiding damage to joints,
arises, dowel bars ete., while removing the forms. Under no circumstances
will the use of pry bars between the forms and pavement be permitted.
Slde forms shall not be removed until at feast A0 hours have elapsed from
the time of completing the conereting of the slab, which they contain. In no
case shall ferms be removed untll the concrete has hardened sufficiently to
permit removal without damage to the concrete. Concrete work shall be
pratected fram injury resulting from the storage or moverment of material
during construction,

3.3 Finishing

Al unformed surfaces shall be finkhed with a woed float except as
! g otherwise specified. Visible vertical surfaces shall have all projections and
Sig
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irrogularities removed. The entire surface shall ba rubbed if required by the
Engineer, with a Ne, 16 carborundum brick, or other abrasive untll By,
smacth and of uniform appearance, and shall be shed clean. Plastesing of
surface, application of cement or other coating will not be permiltied,

All exposed corners shall be chamfered, 1% 1% (2.5 cms x 2.5 cms) unlescs
otherwise mentioned or shown on the plans or directed by the Engineer.
Concrete surfaces which will be covered with other materals shall be
sereeded without floating.

R Spreading, finlshing and floating of concrete in pavements General
Reuirements

The striking of, compacting and floating of concrote shall ba done by
mechanical methods, if approved by the Engineer. Where the Engineer
determines: that it is impracticable to use mechanical methods, manual
methods of spreading, finishing and floating may be used on pavement
lines as indicated on the Drawings.

Mechanical Methods

The concrate shall be spread uniformily between the forms, immediately
after it is placed, by means of an approved spreading machine. The
spreader shall be followed by an approved finishing machine squipped with
two oscillating or reciprocating screeds. The spreading machine or the
finishing machine shall be equipped with vibrating equipment that will
vibrate the concrete for the full paving width. internal vibrators shall be
used adjacent to the longitudinal edge of the pavement, These vibrators
shall be attached to the rear of the spreading machine or to the finishing
machime, Vibrators shall not rest on new pavements or side formes or in
contract with any dowel bars and the arrange:-'1lent of power supply to the
vibrators shall be such that then the motion of machine |s stopped,
vibratian shall cease. The rate of Vibration shall be not less than B000
vibrations per minute. The concrete shall be spread to full width before
belng struck of and compacted so that the sure will conform to the finished
grade and cross-sedtion as shown on t plans and at the same time leave
sufficiont material for the floating operation. The spreading & finishing
machine shall move over the pavement as many times and at such intervals
a% may be required by the Engineer to ensure thorough compaction,

Except as otherwise specified, after the pavement has been struck of and
compacted, € shall be finished with an approved longitudinal float. The
Constructor may use a longitudinal float composed of one or more cutting
ang smocthing loats suspended from and guided by rigid frame. The rame
shall be carried by four or more visible wheels riding on and constantly in
contact with the farms,

The Constructor may use a lengitudinal fioat which works with a sawing
motion, while held in a floating position parallel to the road centre line and
passing gradually from one side of the pavement to the other, Movements
ahead, along the centre line of the road, shall be in successive advances of
rot more than hall the length of the float.

Instead of using other type of longitudinal float a single machine, which will
_afect satlsfactory compaction, finishing and floating may be used, This
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machine may be towed by a spreading machine. This combinatian, finishing
fioating machine shall he equipped with sereeds and wibrators  as
hereinafter specified for spreading and findshing machine. Floating shall be,
accomplished by means of a non-escillating float held In a suspended
pasition form the frame.

It any spreading, finishing and floating equipment is not maintaned in full
working order or if the equipment as used by the Constructor proves
inadequate to obtain the results preseribed, such equipment shall be
improved or satisfactory equipment substituted ar added at the direction of
the Engineer.

Manual Methods

When striking-off and compacting by manual mathpds &5 permitted, the
concrete shall be leveled and then struck-off to such an elevation that,
when property compacted, the surface will conform te the required grade’
and cross-section, The strike board shall be moved forward with a
combined langitudinal. and transverse motion, the manipulation being such
that neither ends Is raised from the side forms during the process. While
striking off, a slight excess of concrete shall be kept in front of the cutting
edge at all times. Prior to tamping, the concrete along the forms shall be
thoroughly spaded or vibrated The entire area of pavement shall be tamped
or vibrated a manner that will ensure maximum compaction, The concrete
shall be brought to the required grade and shape by the vse of 2 tamper
consisting of a heavy plank whose length exceeds the width of the
pavement by 1 foot or by the use of a mechanical vibrating unit spanning
the full width of the spread, The tamper shall be constructed with properly
trussed roads to stiffen it and prevent sagp and shall be shod with a heawy
strip or metal for a tamping surface. The tamper shall be moved with a
combined tamping and longitudinal motion, raising It form side form and
dropping it so that the concrete will be thoroughly compacted and rammed
into place, A small surplus materfal is compacted and rammed into front of
the tamper or vibrating unit and tamping or vibrating shall continue until
the tree cross-section s obtalned and the moertar flushes slightly to the
surface,

On grades In excess of 5 parcent whera hand methods are permitted, a
little strike board shall follow at @ speed of 25 ft to 50 ft per hour back of
the heawy strike board, and shall be used in the same way, so as to remove
waves caused by flow of concreta.

Where hand tamping is permitted, not less than two strike hoards or
tampers. shall be used for production In eecess of 350 CULfL After the
concrete has been compacted, it shall be smoothed with a wooden float
where necessary, as directed by the Enginecr,

Longitudinal Floating

Manual floats shall be at least 12 ft. in fength not less than & inches in width
and shall be properly stittened to prevent bending or warplng. In using the
float, it shall be held parallel to centre line of the paverment at all time and
,__.j-_h-i" be moved laterally across the pavement from ane side or edge to the
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other until all high areas are cut down and floated into depressions, leaving
a surface that is smooth and true to grade, Batch transverse passage of the
tangitudinal manual float shall lap the procesding passage by half.

First Straight Edge Testing

Immediately following final floating the entire area of the pavement shall
be tested with a 10-1L. (appros. 3. meters) straight edge. Any depressions
found shall be immediately fillet." with fresh concrete which shall be struck
off compacted and finished, High areas shall be worked down and
refinished, The stralght edee testing and refloating shall contimue until the
pavermnent has the required surface contour.

After the first stralght edpe testing and when most of the water sheet hng
disappeared from the surface, and just before the concrete becomes non-
plastle, the surface shall t.'; dragged with a strip of burlap (coarse canvas) 3
ft. to 10 ft, wide and having a length 4 ft. more than the width of the slab,
The hurlap shall be dragged along the surface of the pavement in a
lengitudinal direction. Burlap shall be clean and kept free from coatings of
hardened concrete, 1L shall be moist at the time of use.

Second Straight Edpge Testing:

After the concrate has hardened sufficiently to permit walking on it, the
surface of the pavement shall again be tested with a 1 a-ft. straight edge.
‘Any portion of the pavement which shows a variation from the testing
edge of more than 1/8 inch shall be corrected by cutting, or shall be
removed and replaced at the expense of the Constructor,

3.5 Expansion and Construction loints

I Al the expansion and contraction joints shall he carefully formed as
shown on the Drawings or as directed by the Engineer, As regards
dowel bars and Joint assemblies, such stakes, brackets or other
devices shall be used, as necessary to keep the entire joint assembly
in true vertical and horizontal position. The joint filler together with
the preformed groove shall provide complete separation of adjacent
slabs. The |oints shall all be sealed with the specified non-extruding
sealing compound set in a 3/4 inch wide preformed chase as shown
an the Drawings. The preformed chase shall be thoroughly cleaned of
all chuest, debris, stones or other hard material prior to its sealing, The
riser of all joints shall be rounded to a radius as shown on the
Drawings before the concrete hardens.

) The [aints sealing compound shall be hot poured bitumen or
approved seallng compound for concrete pavements complying with
BE-2499 for hot tropicsl climates and heavy duty industrial site
sublect to severe exposure. All joints Jo be filled with flex cell
expansion [oint filler, or an approved efastic, compressible, durable
and rot-proof equivalent of sufficient rigidity to enable it to be
satisfactorily Installed in the joint and resist deformation during the
passage of the concreting equipment. The filler |s 10 be of the same
thickmess as the joint Width. Holes to accommodate the dowel bars
shall accurately be drilled or punched out, Where shown on the

' Drawings, dowe! bars of required diameter shall be placed at the
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specified spacing. The bars shall be lubricated with an approved
lubricant. One end of the dowel bar at expansion joints shall be
provided with a closely fitting sleeve 3 inch long, consisting of
bitumen coated plaste or other approved material e permit
expansion. & lpose plug 1 inch deep of approved compressible filling
rmaterial shall be Inserted into the sleeve as shown on the Drawings at
the end of the bar, All the dowel bars shall be mild steel bars of the
size shown on the Drawings and shall conform to the requiroments as
specified in the section '*Cancrete,

Contraction jelnts shall be provided as shown on the Drawings, The
assembly  and method of constructing  the  expansion
jointsfcontraction joints shall be subject to the approval of the
Engineer,

Ak Consolidation

1.6.1

3.6.2

3.6.3

164

3.6.5

All concrete shall be consolidated by vibration, spading, rodding or
forking so that the concrete is thoroughly worked around the
reinforcement, around embedded iterms and into corners of forms,
elimir'3ting all air or stone pockets which may cause
honeycombing, pitting, or planes of weakness. Internal vibrators
shall have a minimum frequency of 8000 vibrations per minute and
sufficient amplitude to consolidate the concrete effectively, Thay
shall be operated by competent workmen, Use of vibrators to
transport within forms shall not be allowed. vibrators shall be
inserted and withdrawn at polnts approximately 18 inch apart. At
each insertion, the duration shall be sufficient to consolidate the
concrete bul not excessive so a5 to couse segregation, generally
from 5 te 15 sec. A spare Vibrator shall be kept on the job site
turing all concrete placing operations,

Where the concrete is to have an as-cast finish, a full surface of
mortar shall be brought against the form by the vibration process,
supplemented, i necescary, by spading to work the coarce
aggregate back from the formed surface.

If there is any tendency for the mix to segregate during
consalidation, particularly if this produces excessive laltance, the
mix proportions shall be modified to effect an improvement in the
guality of the concrete ko the satisfaction of the Engineer and in *
confarmity with the provisions of Clause 5.

Vibrator shall not be allowed to contact the formwork for exposed
concrete surfaces,

Mechanical vibrators shall be of a type suited in the opinion of the
Engineer bo the particular conditions.

Over-vibration ar vibration of very wet mixes is harmful and
should be avoided.

1.7  Curing and Protection

3.7.1

e

Signa

Beginning immediately after placoment, concrete shall be
protected from  premature  drying, excessively hot or cold
temperatures and mechanical injury and shall be maintained with
minimum meisture |oss at 8 relstive constant temperature for the

wStamp af Client 62 Signature/stamp of Contractor

Director | Works £ Servicea)

The Benarir Bl

Unmpeyity 4l Tezaar

[T
[}

wilo Shaheed

1 Ihm:qn'll



period necessary for hydration of the cement and hardening of the
concrete, The materials and methods of curing shall be subjoct to
approval of the Engineer.

372 For concrete surfaces not in comtact with forms, one of the
following procedures shall be  applied Immediately  after
completion of placement and finishing: Ponding or continuous
sprinkling. Application of absorptive mats fabric kept continuously
wet. Application of waterproof sheet materials approved by tho
Engineer. Application of other moisture-rétaining covering as
approved. Application of a curing compound conforming to ASTM
C 309. The compound shall be applied in accordance with the
recommendations of the manufacturer immediately after any
water shean, which may develop after finishing has disappeared
from the concrete surface, It shall not be used on any surface
against which additional concrete or other material is to be
bonded unfess 1t s proved that the curing compound will not
prevent bond, or unless positive measures are taken to remaove it
completely from areas to recelve bonded applications,

1.7.3  Moisture loss from surfaces placed against wooden forms or metal
forms exposed to heating by the sun shall be minimized by keeping
the forms wet until they can be safely removed, After form
removal the concrete shall be cured until the end of the HBme
prescribed for curing.

3,74 Curing In accordance with sub-clause 5.13.1 & 5.13.2 above shall
be cantinued for at least 10 days in the case of all concrete excep
concrete with rapid-hardening Portland Cement for which the
peried shall be at l2ast 3 days, Alternatively, if tests are made of
cubes kept adjacent to the structure and cured by the same
methods, molsture retention measures may be terminated when
the average compressive, strength has reached 70 percent of the
mimdmum specified works cube strength. If one of the first four
curing procedores of sub-clause 5.13.2 is used initlally, it may be
replaced by one of the other procedures of that sub-clawse any
time aflter the concrele is one day old provided the concrete is not
permitted to bocome surface dry during the transition.

375 When the mean dally autdoor temperature is bess than 5 degree €
[£1 dep. F) temperaturse of the concrete shall be maintained
between 10 and 20 degrees C (50 to 68 deg. F) for the reguired
curing period of sub-cladse 5.13,4,

When necessary, arrangements for heating, covering insulation or
housing tfie. Concrete work shall be made in advance of
placement and shall be adequate to maintain the reguired
temperature  withowt injury dee te concentration of  heat
Combustion heaters shall not be used durlng the first 24 hours
unless precautions' are taken to prevent exposure of the concrete
to exhaust gasses, which eantain carbon dioxide.

3.76 During hot weather when necessary, provision for wind-brakes,
shading for spraying, sprinkling, ponding or wet covering with a
light colored materlal shall be made inadvance of placement, Such
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protective  measures shall be taken as quickly as concrete
hardening and finishing operation will allow.

307 Changes in temperature of the air immediately adizcent to the
concrete during and immediately following the curing period shall
be kept as eniform as possible and shall not exceed 3 deg. C (37
deg, Fy in anvorie hour or 10 degree C {50 deg. F Jin any 24 howr
period,

3348  During the curing period, the concrete shall be protected from
domaging mechanical disturbances, such as load stresses, heavy
shock and excossive vibrations. All finished concrete surfaces shall
be protected from damage by construction equipment, materials
or methods by application of curing procedures, and by rain or
runming water, Self-supporting structures shall not be loaded in
such & way as to over stress the concreta,

3.8 Wiorks In Extreme Weather

381 Unless adequate protection s provided and approval is obtained
from the Engineer., concrete shall not be placed during rain.
Rainwater shall nat be afllowed to increase J ease the mixing water
nor to damage the surface finish,

382 When the temperature of the surrounding air 1¢ expected to be
below 5 deg. € during placing or within 24 hours thereafter, the
temperature of the plastic concrete, as placed, shall be no lower
tham 13 deg: C for sections less than 12 inch in any dimension nar
10 deg. C for any other sections,

When necessary, concrete materizgl should bBe heated before
miing and carefully protected after placing, in general, heating or
mixing water alone to about 60 deg. € may be suficient for this
purpose, Dependence should not be placed on salt or other
chemicals for the prevention of freezing. Mo frozen materdal or
raterials, containing ice shall be used. All concrete damaged by
frost shall be removed. It is recommended that concrete exposed
e the action of freecing weather should have entralned air and
the water cantent of the mix should not exceed 5.5 gallon/bag of
cement,

If water or aggregate is heated above 38 deg. C the water shall be
combined with the aggregate in tho mixer before cement is added,

Cement shall not be mixed with waler or with mistures of water
and aggregate having a temperature preater than 38 deg. C,

3.B3 During hot weather, the temperature of the concrete as placed
shall not be so high as to cause difficulty from loss of slump, flash

set, or cold joints and should mot excced 32 deg. C. For massive
concrete, this temp. should not exceed 21 degree C When the

temp. of the concrete exceeds 32 degres C, precautionary
measures approved by the Engineer shall be put into effect, When

the temperature of the steel is greater than 50 deg, C, steel forms

and relnfarcement shall be sprayed with water just prior to placing

the concrete, The ingredients shall be cooled before mivng, or

—= flaked ice or well crushed ice of a size that will melt completely
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during mixing may be substituted for all pagt of the miving water if,
due to high temperature, low shemp, flash set or cold joints are
encountered. Other precautions recommended by AC| Standard
I05-72 shall also be adopted.

EST of Concrete Quality

4.1

4.2

1.3

.4

4.5

4.6

The Constructor shall provide samples of concrete for testing at the
Enginear's direction. Proper facilities shall be provided for making and
curing the fest specimens in accordance with PS 560 and PS5 249, A
competent person shall be empioyed by the Constructor whose first duty
shall be to supervise all stages In the preparation and placing of the
cancrete, All Test specimens shall be made and site tests carriod out
under his direct supervision, .

Preliminary cube tests and works cube test shall be performed in
actordance with PS 560 and PS 8489 ot the discretion of the Engineer,
Weorks transverse tests shall be performed in accordance with sub-
clauses 208 ¢ and 610 d of CP 114. The standard of acceptance Tor
preliminary and works tests shall be as given below.

The usual test for concrete with maximum skee of agerepate up to 1-1,2
inch is the & inch cube tested in compression. Details of making and
curing compresslon test cubes are given in PS 560, P5 849 and BS 1881
and detalls of the testing are given in Part 3 of B5 1881,

For all grades of concrete, prefiminary cubse strength test with the mives
and materials to be used shall be performed In accardance with P5 560,
P5 B49 and B5 1881 before the work is begun and subsequently whenevor
any change is to be made 1] the materials or in the propartions of
materials to be used, or as required by the Engineer. The strengths shall
comply with the standard of quality specified in sccordance with, Table ©
for preliminary tests. The cost of such testing hall be borne by the
Constructor,

Test sample shall be taken at the miker or as directed by the Enginecr.
The test specimens shall be cured In accordance with PS 560, PS 849 and
B5 1881, Records shall be kept of all test cubes identifying the mix used
the section of work for which the concrete was used and the date
poured, |

Five test cubes are to be tested for compressive strength as specified In
B> 1881. These tests shall be carried out at site or in a lahoratory
approved by the Engineer. Two cubes shall be tested at the age of seven
days and three at 2B days and the strengths determined are to comply
with the standard of guality specified. The laboratory tests shall be
carried out by an Independant organization, such as Government Testing
Laboratory or such other undertakings approved by the Engineer. The
original test reports received from the above authaorities should be
submitted to the Engireer.

For all grades of concrete, the appropriate strenath requirement shall be

considered to be satisfied if none of the strenpths of the cubes is below
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the specified cube strength or if the average stroagth of the three cubes
is hot less than the specified cube strength and the dilference between
the greatest and the least strength is not more than 20% of the average.

4.7 When the resufts of works cube tests show that the strength of any
concrete is befow the minimum specified, the Engineer may give
instructions for the whele ar part of the work concermed to be removed
and replaced at the expense of the Constructor, The Constructor shall
bear the cost of any other part of his; or any other Constructor's work,
which has to be removed and replaced as a result of the defective
concrate, If any concréte is held to have failed, the Engineer may order
the proportions of that class of concrete o ba changed in order to
provide the specified strength.

5. Finishing of Fermed Surfaces
51  General

5.1.1  After removal of forms, the surfaces of concrete shall be glven one
or more of the finishes specified beiow in locations designated by
the Contract Documents

5.1.2  When finishing is required to match a small sample furnished to the
Constructor, the sample finish shall be reproduced on an area at
least 100 5q. fE In an inconspleucus location desipnated by the
Engineer before proceeding with the finish inthe specified lacation,

5.1.3 Allowable deviations from plumb or level and from the alignment
prafile grades, and dimensions are specifisd in clause 9, Tolerances
for concrete construction and defined as tolerances that are to be
distinguished from irregularities in Tinish as described herein. The
finish requirements for concrete surfaces shall be as generally
specified in this clause and as Indicated an the Drawings. Finishing
of concrete surfaces shall be performed or, b workmen who are
skilled in concrete finishes. The Constructor shall koep the Engineos
advised as to when finishing of concrate will Be performed, Unkess
inspection is waived in each -specific case, finishing of concrete
shall be performed only in the presence of the Engineer, Concreto
surfaces will be tested by the Engineer where necessary to
determine whether surface irregularities are within the limits
herein after specified. Surface (rregularities aro classified as abrupt
or gradual,

Offsets caused by displaced or misplaced form sheeting or lining or
sections, or otherwise defective form lumber will be considered as
abrupt irregularities, and will be tested by direct measurements. All
ather irregularities will be considered as gradual irregularities, and
will be tested by use of a template, conslsting of a straipht edpe or
the equivalent thereof for curved surfaces. The length of the
template will be 6.5 ft, for testing of formed surfaces and 101t for
testing of unformed surfaces,

5.2 As-cast Finishes

Unlpss Stherwise specified 9 indicated on the Drawings the classes of finish
shall apply a5 fallows:
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5.2.2

3.2.3

Rough form fimish:

Mo selected form facing materials Shall be specified for rough farm
finkish surfaces, Tie holes and defects shall be patched. Fins
pceeding 1/4" in height shall be chipped off or rubbed off,
Otherwise, surfaces shall be left with the lexture imparted by the
forms.

Fair face finish:

Fair face finish applies to concrete formed surfaces, the appearance
of which is considered by the Engineer to be of special importance,
such as surfaces of structures prominently exposed to public
inspection, Surfaces of concrete structures requiring fair face finish
is shown In the Drawings. Susface irregularities, measured as
described in sub-clavse 7.2.1, "Rowgh form finish', shall not exceed
1/4 inch for gradual Wregularities and 1/8 inch for abrupt
irreguiarities, except that abrupt irregularities will mot be permitted
at construction jolnts, Abrupt irregularities at construction joints
and eewhere In excess of 178 Inch and gradual irregularities in
excess of 1/4 inch shall be reduced by grinding so as to conform to
the specified limits, Abrupt Irregilarities at construction joints shall
be ground on level of 1 to 20 ratio of height to length.

Unfess otherwise approved, repair of imporfections in formed
cancrete shall be completed within 24 hours aftor removal of forms.
The form facing matarial shall produce a smooth, hard, uniform
texture on the concrete, It may be plywood, temperate concrete-
ferm-grade hardboard, metal, plastic paper, or other approved
material capable of producing the desired fair face finish. The
arrangement  of the facing material shall be  orderly and
symmetrical, with the number of seams kept to the practical
minirmum. It shall be supported by studs or other backing capakble of
preventing excessive deflaction, Materlal with ralsed Erain, torn
surfaces, worn edge, patches, dents, or other defects which will
impair the texture of the concrete surface shall not be used. Tie
holes and defects shall be patched. All fins shall be completely
removied.

Architectural Finish Concrete:

Architectural finish concreting formed surfaces as shown an the
Drawings |5 required by, The Engineer where the architectural
appearance of surfaces of structures exposed to publlc view s of
special consideration and Importance. The Constructor shall use
approved special material for formwerk and design the forms in
conformity with the specified architectural patterns, textures and
finishes In order to obtain first class architectural Finish on formed
concrete surface without any defect, irrepularities, blemishies,
Irmperfectons and encrostation's,

Samples:

submit to the Engineer a minimurm of bwo units or portions of units
of each precast item required, Each pair of samples when accepted
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will deseribe the allowable limits bebween which variations can he
accoptable.

similar samples of in-situ concrete for approval by the Engineer
submit two samples, 2 Sq. ft. of each type of exposed in-situ
concrete, Al in-sity sampies will remain at the construction site.

Sample approvals of precast & in-situ concrete:

These samples will be reviewed and approved on the basis of color,
dimensional accuracy, and finish of surfaces and general
appearance. The same requirements for sample approval will be
reguired for both precast and in-situ concrete exposed surfaces.

Forms:

The Constructor must maintain the forms unusually tight and braces
to prevent movement, mal-alignment and bleeding that will result
in sand streaks, honeycomb, fins, stain or unsightly appearance. /.

If wiood forms are chosen to be used by the Constructor they shall
be constructed of 3/ inch minimum thickness plywood constructed
in a fashion to allow many re-uses with all surfaces sealed with &
polyurethane varnish.

Edges, surfages and corners of forms shall be sealed to prevent loss
of amy matrix or unequal absorption of water. Corners of wood
farms zhall ba filled with suitable compound and all contact
surfaces sealod with a pobrurethane varnish,

Re-use of forms shall be subject to approval by the Engineer,
Curing:

Curing shall be done In shade [eut of direct sunlight}) and shall be
for a minimum pericd of 4 days,

Finkshing Procedures;

“Finishing procedures for Glling air vald smooth Fnished concrete
developed by a formed surface™;

While the concrete surface is still damp (not mere than three days
after removal of forms), apply a thin coat of medlem consistency
neat cement slurry by means of bristle brushes to provide a
bonding coat within any pits or blemishes in the parent concrete:
avoid coating farge areas of the finished surface. Before slurry has
dried or changed coelor, apply a dry (almost erumbly) grout
comprised of one part cement, of the type and brand of cement
used in the original concrete, to one and one-hall parts clean
masanry sand with 13 fineness modulus of approximately 2.25 and
compiylng  with the gpraduation requirements of the ASTH
Specifications C 144. Mix proper amounts of white cement and
coloring with the parent mortar to produce a satisfactory color
match with the parent concrate after hardening. Use samples
proviously prepared.

Apply the finishing grout uniformiy with damp (neither dripping wet
nor dry) pads of coarse burlap approximately 6 inch square used as
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a float, Scrub the grout well into ' the pits o provide o dense mortar
in all the imperfections to be filled. Allow the mortar to partially
harden, from ane to two hours, depending upon the weather. Avoid
direct hot sunlight. If the air is hot and dry, keep the concrate
surface damp during this pertod using a fine fog spray. When the
grout has hardened sufficiently so It can be scraped from the
surface with the edge of a steel trowe! without damaging the grout
fram the small pits of holes, cut ofl all that can be removed with a
trowe| without delay; next allow the surface to dry thoroughly and
ruly it vigorously with clean, dry burlap b completely remove any
dried grout. Mo visible film of grout shall remain after this rubhbing.
Complete the entire cleaning ard grouting operation for the grou
to dry after it has bean cut with the trowel, so it can be wipad off
clean with the burlap.

On the day after the repalr work, the concrele surfaces should
again be wiped off clean with dry burlap 1o remove any Inadvertent
dust; leave no bulli-up surfaces on the paremt surfaces. Employ, if
possible, @ used plece of burlap containing ald hardened mortar to
act as a milkl abrasive, Use of fine abrasive stone if needed to
remove any remaining built-up film without breaking through the
surface film of the ariginal concrete, Such scrubbing should be light
and sufficignt only to remeve excess material without working up a
lather of mortar or 'changing the esture of concrete,

Following the final b?3.9ing or stonlpg operation, provide a
thorough wash down with stiff bristle brushes 10 remove all
extranoous materials and spray the cancrete surface with a fine fog
spray periodically to maintain & continually damp condition far at
least three days alter application of the pit repair grout,

Rust Siains:

All rust stains are to be removed emploving the following
procedure:

The rust stain shall be soaked for 10 minutes with a solution of
0055 th. of sodium citrate in 0.33 b, water "(brushing the solution
at short intervals s satisfactory), Then the surface is sprinkled with
crystals of sodium hwdrosulfite and covered with a paste of Fuller's
Earth and water. On a vertical surface, the paste is applied with a
trowel, with the crystals first sprinkled on the paste so they will be
in direct contact with the staln, The paste is allowed to dry for 10
minutes then scraped off and the realment repeated if necessary,

Repairing of Formed Surfaces:

It js the intention of Specification to require form misture of

concrete  and  workmanship 5o that concrete surfaces, when

exposed, will reguire no patching. Any concrete which i not formed

as required and conforming to approved sampies or for any reason

is out of alignment or level or shows a defective surface, shall be

removed from the job by the Constructar ab his expense unless the

Engineer grants permissicn to repalr the defoctive area. Permission

to patch any such area shall not be consldered & waiver of the

| Emgineer’s right to require a complete removal of defective work 1§
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the repalr does not, in his epinien, satisfactorily restore the guality
and appearance of the surface, The Engineer shall be the sale judge
of acceptability of appearance.

5.3 Finishes of Unformed Surfaces:

53.1

5.3.2

Monolithic Concrete Flaor Finish

Where monolithic concrete floor finish is shown on the Drawings,
placing shall proceed continuously for the full thickness of the
course ar RCC slab without change in concrete mix, Mixing water
shall be the minimum required for proper placing, and will be as
specified by the Enginear, After placing, floars, and other surfaces
shall be floated with a wood float to s triee surface and to elevation
a5 shown on the Drawings. Where indicated on the Drawings, floor
surfaces shall be steel trowel finished, Toweling shall be the
minimum amount consistent with . maintaining a smooth dense
surface, and shall not be dane until the mortar has hardened
sufficiently, to prevent excess fine material from being worked to
the surface, and shall produce a dense uniform surface, free from
blemishes and trowal marks,

Gradual surface jrregularities shall not exceed 1716 inch. The
addition of water, dry cement, or dry cement martar, ta the surface
of the concrate to facilitate finishing will not be permitted,

Equipmient Foundations'

Unless otherwise specified, exposed, surfaces of eguipment
foundations shall be given steel trowel finish to produce a surface
similar to the specified concrete floor finish,

Repair of Surface Defects
f.1 General

611

Ay concrete falling to meet the specified strength or not formed
as shown on drawings, concrete out of alignment, concrete with
surfaces beyond required telerances or with defective surfaces
which cannot be propery repalred or patched In the opinion of the
Enginger shall be removed at Constructor's cost. The Enginesr may
reject any defective concrete and order it to be cut out in part or in
whole and replaced at the Constructor's expense, All ties and both
less and all repairable defective areas shall be patched immediately
after form removal.

0.2 Repair of Defective Areas
6.2.1

All honeyeombed and other defective concrete chall be removed
down fo sound concrele, The area to be patched and an area at
least & inch whide surrounding it shall be dampened to prevent
absorption of water from the patching mortar, & bonding grout
shall be prepared using c. mix of approximately 1 part cement to 1
part fine sand passing NO25 BS Sieve and shall then be well
brushed Into the surface,

The patehing mimture shall be made of the same material and of
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apprecimately the same proportions as uwsed for the concrete,
pxcept that the coarse aggregabe shall be omitted and the mortar
shall consist of not more than 1 part cement to 2-172 parts sand by
damp Ipose volume., White Portland cement shall be substituted for
o part of the gray Partland cement on exposed conerete in order to
produce a color matching the color of the surrounding concrete, as
determined by a trial patch,

f.d.3  The guantity handling of mizing water shall be no more than
necessary for allowed and placing, The patching mostar shall be
mixed In sdvance and of Lo sland with frequent manipul stion
with a trowel, without addition placing water, until it has reached
the stiffest consistency that will permit

6.2.4  After surface water has evaporated from the-area 1o be patched, the
bon coat shall be well brushed into the surface. When the band coat
beging Lo loose the water sheen, the premixed patching mortar shall
e applied. The mortar shall be thoroughly consolidated into place
and struck off so as to leave the patch slightly higher than the
surrpunding surface, To permit Initial shrinkage, it shall be left
undisturbed for at feast 1 hour before being finally finished. The
patchad area shall be kept damp for 7 daye, Metal tools shall not be
used in finishing a patch In a farmed wall, which will be exposed.

6.2.5% ‘Whereas-cast finishes are specified, the guantity of patched area
shall be strictly limited. The combined total of patched areas in as
cast surfaces shall not exceed 2 sq.ft. In each 1000 sq. ft. of as-cast

suri3ce, This is in addition to form tie patches, if the project design
permits ties tofall within as-cast areas.

G.26 Any patkches in as-cast  architectural concrete  shall  be
indistinguishable from surrounding surfaces. The mix formula for
patching mostar shall be determined by trial to obtain a good color
match with the concrete when bath patch and concrete are cured
and dry, Adter initial set, surfaces of patches shall be dressed
manually ta obtain the same texture as surrounding surfaces,

6.2 7 Patches in architectural concrete surfaces shall be cured for 7 days,
Patches shall be protected from premature drying to the same
extent as the body of the concrete.

6.3 Tie and Bolt Holes

After being cleaned and thoroughly dampened, the tle and bolt holes shall
be filled solid with patching mortar. If architectural appearance regquires,
these holes may be filled partially creating the dosired round clear holes
pattern on surfaces exposed to view,

6.4 Proprietary Materials

If permitted or required by the Engineer, proprietary compounds for
adhesion or as patching ingradiants may be used in lieu. of or in addition ta
the foregoing patching procedures. Such compounds shall be wsed in
accordance with the manufacturer's recommendations with pebar approval
cf the Engineer.
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Where tolerances are not stated in the specilications or drawings for any
individual structure or feature thereof, maximum permissible deviations
from established lines, grades and dimensions shall conform to the
lollowing. The Constructor |5 expected to set and maintain concrete forms
s0 as to ansure complete work within telerance limits, These allowahls
tolerances shall not relieve the Constructor of this responsibility for corroct
fitting of indicated materlals, These talerances are not cumulative.

6.5 Variation from the plumb (or the specified batter for inclined walls.)

651 In the lines and surfaces of columns, phers, walls and in arises: In
any 10 feet of length or height In any storey or 20 feet length
Maximum for the entire length or helght, In any bay or 20 fest
maxirnum 1/4 inch Maximum for the entire length or height % inch

6.5.2 Variation from the level or from the grades indicated on the
drawings.

b.5.3  Im floors, ceilings, beams soffits and in arses measured before
removal of supporting shoras,

In-any 10 feet of length 1/ inch
In any bay orin any 20 feet length38 inch
Maximum for the entire length 3/4 inch

6.54 For exposed lintels, sills, parapets, horlrontal grooves and other
comspicuous lines,

In any bBay or 20 feet length 1/4 inch
Maxirmum for the entire length 1/2 Inch

6.0 Variation of the linear building lines from established position in plan and
related position of columns, walls and partiticns.

In any bay or 20 feet of length Maximum for the entire length 1/2 inch 1
inch

6.7 Variation in the sizes and locations of sleeves, floor openings and wall
openings. Variation in cross-sectional dimensions of columns and beams
and In the thickness of slabs And walls.

Mineis % Inch
Pliss Hinch 9.6 Footing
6.7.1 Wariation in dimensions in plan Minus ¥ inch

Plus {plus variation applied to conerete only, not Lo reinforcing bars
or dowels). 2 inch

6,72 Misplacement or eccentricity

2 percent of the footing width in the direction of misplacement but
not more thian (applies to concrete only, not to reinforcing bars or

dowels), ¥inch 2 inch
6.7.3  Thickness Decrease in thickness 5%
6.7.4  Inerense i Specified thickness Na limit
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6.8 Yariation in 5teps

L

687

In a flight of stairs

Rlse +1 /B insch:
Trad +1 /4 inch-
In consecutive steps

Fise +1 )16 inche
Tread i1,/ Binch-

6.9 Telerances for Procast concrete construction'

Forms must be true to size and dimensions of concrete members shown on
the plans and be o constructed that the dimensions of the fnished
products will be within the following limits at the time of placement of
these wunits in the structure, unless otherwise noted' on structural-
architectural drawings;

0801

6.9.2

683

Dwerall dimensions of members

1/16 inch per
10 feet
Cross-sectional dimensions Sections less than
3 inch, 1/1& inch
Sections over 3 inch and |ess than 1E inch. 1/& neh 1,4
inch
Sections over 18 inch, 1/8 inch
Deviations from straight line In long sections,  1/16 inch per
10 feet
Mot mare than +1/16 inch
pEF
10 feet span
haximum diffarential hetwesn adfacont units in
erected posltion 1/4 inch

7 Acceplance of Structure

| General

711

T2

.13

Completed concrete work which meets all applicable requirerents
will be accepted subject to the other terms of the Contract
Documents,

Completed concrete work which fails to meet one or more of the
requirements and which has been repaired to bring It Into
complience will be accepted subject to the other terms of the
Contract Documents,

Completed concrete wark which fails to meet one or more of the
requirameants and which cannot be brought into compliance may be
accepted or rejected as provided In these Spocifications or in the
Contract Documents, In this event, modifications may be required
to assure that remaining work complies with the reguirements.
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T.2 Dimensional Tolerances

721 Formed surfaces resulting in concrete outlines smaller than
pormitted by the tolerances of clause 9 shall he considered
potentially deficient in strength and subject to the provisions of sub
cdausa

2.2 Formed surfaces resulting in concrete outlines larger than
permitted by the tolerances of clause 9 may be rejected and the
pxcess material shall be subject to remaval, IF remaval of the excess
material is permitted, It shall be accomplished In such a manner as
to maintain the strength of the section and to meet all other
applicable requirements of function and appearance. Permission is
retuired if excess material is to be removed in accordance with this
clause.10.2.3 Concrete members cast in the wrong location may be
rtjected if the strength, appearance ar function of the structure is
adversely affected or if misplaced items interfere with other
construction,

723 Inaccurately formed concrete surfaces exceeding the fimits of
Clause 9 or of Clause 5.6 of Section “Formwork' and which are
exposed to view, may be rejected and shall be repaired or removed
ardd replaced T reguired,

- Appearance

731 Architectural concrete with surface defects excesding  the
limitations of Sub-clawse 5.6 of Clause 5 of the Section, ‘Formwork!
shall be removed and replaced.

233 Other concrete exposed to view with defects which adversely affect
the appearance of the specified finish may be repaired only by
approved methods.

733 Concrete not exposed to wview is not subject to rejection for
defective appearance.

7.4 Strength of Structure

741 The strength of the structure In place will be considered potentially
deficient if it fails to comply with any requirements” which control
the strength of the structure, including but not necessarily limited
to the following conditions, Concrete strength reguirements not
considered to be catisfiad in accordance with Clauce 6 heraof,

#.43 Relnforcing steel size, quality, strength, position or arrangement at
variance with the requirements as listed under specification of
‘Reinforcement’ ar in the Contract Documents. Concrete which
differs from the required dimensions or location in such a manner
as to reduce the strength. Curing less than that specified.
Inadequate protection of concrete from extremes of temperature
during early stages of hardening and strength development.
Mechanical Infury, construction fires, accidents of premature

-
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removal of formwork lTkely to result in deficient strength, Poor
workmanship likely to result in deficient strength,

Structural analysis and/for additional testing may be reqguired when
the strength of the structure |5 considered potentially deficient,

Core tests may ke required when the strength of the concrete in
place is considered potentially deficient,

7.43  If cose tests are inconclusive or impractical to obtain or if structural
analysis does not confirm the safety of the structure, load tests may
bz required and their result: evaluated in accordance with British
Standard B5% 8110 or ACI Standard 318,

744  Concrete work judged inadeguate by structural analysis or by
rasults of & load test shall be reinforced with additional
construction it so diracted by the Enginear or shall be replaced, at
the Constructor's expense,

7.45 The Constructor shall pay all costs incurred in providing the
additional testing andfor analysis required by this section.

746 The Employer will pay all costs of additional testing andfar analysis
which Is made at his request and which is net required by these
Specifications, or by the Contract Documents,

a Testing of Material

a)  Asite laboratory shall be established by the Constructor for all the required
testing of concrete, aggregates and other materials etc. All tests shall
preferably be dane at site. Only the test which are not possible to be carried
cut in the site laboratory shall be referred to the laboratery approved by the
Engineer, All testing charges thereof shall be borne by the Constructar,

For testing of reinforcement steel bars, the samples shall be referred 1o the
labaratory approved by the Engineer at the cost of the Constructor,

by Cement shall be tested as prescribed in =5TR C =150,

c}  Apgregates shall be tested as prescribed in British Standard BS 812 - 882
addition fine apgregote shall be tested for organic impurity in conformance
with ASTM Standard CAD.

9 Measurement and Payment
2.1 General

Excopt otherwise specified herein or elsewhiers in the Contract Documents,
no measurement and payment will be made for the wunder mentionod
specified works related to the relevant items of the Bllls of Quantities, The
cost thereof shall be deemed to have been included In the guoted unit rate
of the respective items of the Bills of Cuantities.

The rates quoted by the Constructor in the Bill of Quantitles shall inglude
waork to be executed under these specification in any floor and af any
height except where otherwise specifically stated in the relevant iterm of Bill
of GQuantities and the Constructor shall not be entitled to any claim or claim
any campensation on this account,

0.1.1  Providing, lying, striking, eto. of Termwerk,
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.12 Providing, placing and fixing of anchor bolts or any other embedded
paris.

812 Providing and installing all type of |oints in concrete structure,
including expansion joints,

9.2 Plain and Reinforced Concrete
921 Measurement

Cancrete shall be measured as executed but o deduction shall he
made for the following: Volume of any steel embedded In the
concrete.

Volume occupied by water pipes, conduits ete. not exceeding 10
sfjuare inches each in cross-sectional area,

Vaoids mol exceeding 4 square inch in work given in square fest, If
any void exceeds 4 sguare inch, total void shall be deducted.

Vaids, which are not (o be deducted a5 specified above, refer only
te openings or venls which are wholly within the boundaries of
measured arcas Cpenings or vents which are at the boundaries of
measured areas shall always be subject to deductions irrespective
of size.

Concrete work shall be classifled and measured separately as listed
under items of Bills of, Quantities. Junction between straight and
curved works shall in all cases be deemed to be included with the
work inwhich they ocour.

Measurement of walls shall be taken between attached columns
piers or pilaster, The thickness of attached columns, piers or
pilaster shall Be taken as the combinad thickness of the wall and
the columns, piers or pilaster.

Attached or solated columns, piers, pilaster, and the like lexcept
where caused by openings} having a length on plan not exceeding
four times the thickness shall be classified as columns, Those having
a length over four times the thickness and are caused by openings
in wall shall be classified as walls,

Columns shall be measured from the top of footing/footing beams
or floor surfaces to the underside of beams or slabs 25 the case
maybe. Where the widgth of beams §s less than the width of
colummns, the extra width at the junction shall be included in the
beams.

The depth of the beams shall be measured frem bottom of the slab
to the bottom of the beams except in case of inverted beams where
it shall be measured from top of slab to the top of beam. The cross-
section of the beam shall be the actual cross-section below or
abowe the slah, |

Measurement of acceptably completed werks of plain and
reinforced cemant concrete will be made on the basis of numbar of
cuble feet concrete placed and compacted in position within the
meat Hies of the structure as shown on the Drawings or as directed
by the Engineer.
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9.2.2 Payment

Payment will be made for the acoeptable measured quantity of
plain and reinforced cement concrete on the basis of unit rate per
culic feet quoted in the Bills of Quantitios and shall constitute Tull
compensation for all the works relabed to the item,

9.3 M1E Hiltl System Dowaels
9.3.1  Measurement

Measurement of acceptably completed warks of drilling and fixing
of anchoring dowels as per M16 Hiltl's System HIT-HY150 injection
adhesive with HAS rod will be made on the basis of number of
dowels drilled and fixed in position as shown on the Drawings or as
directed by the Engineer.

9.3.2 Payment

Payment will be made for the acceptable measured quantity of
drilling and fixing of anchoring dowels as per M1G6 Hilti's Systemn
HIT-HY¥150 injection adhesive with HAS rod, on the basis of unit rate
per number guoted in the Bills of Quantities and shall constitute full
compeansation far all the works related to the item.

2.4 For Martar
8.4.1 Sand

Sand for mortar shall comply with the requirements for BS-1200. it
shall be graded in accordance with the following table and the
various sizes of particles shall be uniformly distributed. Sand that
has been in contact with seawater shall not be used unless it has
been thoroughly washed to the satisfactlon of the Engineer,

Sieve Size Percent Passing by weight
(No.}
i, ha.
i 104
48 05
wlh 70 100
#30 40 5
#50 10 B
#100 ] 15
200
Sand up to 0025 inch shall not be more than 8% by welght of the
total.

9.42 Cement:
Cement shall be Sulphate Resistant conforming to BS-12.
943 Water:

Water shall be clean and free from any harmful Impurity, Where
the quality of the water is doubtful, it shall be tested in sccordance
with B5- 3148,
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0.4.9 Additives:

Additives where used, shall e proprietary products used In the
proportions and manner recommended by the manufacturer. The
additives shall in no way adversely affect the mortar strength or
contain  chemicals, which may be harmful o other building
materials To add gypsum o cament ks strictly forbidden,

9.4.5 Maortars and Grout:

Materials for martar, sand binding agent and water, shall be mixed
By volume or by weight for ot feast 3 minutes sith the minirmem
amount of water to produce a correctly miced mortar ‘or grout of
workable consistency in a mechanical batch mixer. For small jobs,
hand mixing may be permitted, the ingredients being mixed with
sufficient water to produce a correctly mixed workable mortar,

Mortar shall be as strong, but no stronger than the materals it
bonds together;

Mortars shall be mixed in batches, which can be used within a
period before the setting process commences, Once a mix begins
drying off, it shall be rejected. Mo ingredients chall be added to it
once the setting process has begun,

9.4.6 Reinforcement:

Far reinforcement refer specification section of retnforcement,

10 Concrete Block Making

101

10.2

103

10.4

15

The Solid and Hollow blocks shall be machine molded. The block making
machines shall be of the standard approved by the Engineer. They shall be
operated according to the instructions laid dewn by the manufacturers.

The blocks shall be continuously water cured by sprinkling water for a
minirmum af 10 days and covered betwoen sprinkling operations with 4 mils
thick polyethylene sheoting, Alter 10 days water curing period the blocks
shall be air-dried, Under no circumstances will blocks be used in the work
until they are completely dry, During curing pericd no surfaces of the block
will be allowed ta dry,

Cured concrete blocks shall be stored of the ground, stacked on lewve|
atforms which allow air circulation under stacked units, Units shall be
covered and protected against wetling Care shall be ewercised in the
handling of all comcrete blocks, Mo damaged blocks shall be wsed in the
work, |

The holiow bBlocks shall be manufactured as per patterm shown on the
drawing, These block units shall be provided by the Constructor for use
where reguired in bullding structures from approved type of maberials,
Unite shall have uniformly fine smoeoth surfaces of uniform color. These
shall be free of any honey combing or other imperfections or deformations,
all edges true and straight, and at right angles with each other and without
any chipped or otherwise broken edges.

Thae blecks cast on different dates shall be stacked separately and must be
labeled showing the date on which they were cast.

-
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3 |

12

106

Reinforced cement toncrete hollow block masonry shall be provided where
shown on the drawings. Holiow block manufactured by moulding machineg
shall have well formed cavitles, sharp and well defined edges and corners,
smoeth surfaces without any Imperfections or deformations,

Properties of Blocks

111 All blocks shall be of the size and shape required to complete the wark
shown in the Drawings or as instructed by the Engineer,

112  The cement, sand and coarse aggregate shall be volume batched and thelr
propartion may be adjusted so as to provide the concrete of the reguired
strength when tested and shall be mixed in a concrete mixer in accordance
with clause 5.4 of the saction 'Flain and Reinforced Concrete’.

113 All blocks shall comply with ASTM C145 1988 edition. The compressive
strength of various solid and hollow block shall be as follows:

5, No Type of Concrete Compressive Strength Psi Location

Basanry Avesngpe Ind bwiduial
ASTM 1988 Edition of 3 Units Unitfapa) |

1 Salid laad beasing 1800 {12.4) 1500 (10.4) Euposed to frost

alan s (o T  PE N LA — aﬂm

2 Massary Linil 1200 (4.3 1000 {6,90)

3 [ASTA-C-145) Solid/Hollow | G004, 14) 50043.45) Mot exposed ta

ately] molsture & woather
4 load bearing 100G {5.50) 800 {5.50 Ewposed

Mlasonsy unils to mdsture &

[ASTA-C-30] waather

Hiollgw boad bearing

masonry

5 [ASTM-C-0] 700 {4.80) 500 4.10 Mot sxposed to

fraiure &

11.4  The Constructor shall provide test certificates providing the average
minmum crushing strength of the blocks odor to the commencement of
the construction, Further test certificates shall be provided as reguired by
thie Engineer, to ensure that all batches of blocks have the minimum
specifled crushing strength,

11.5 A laboratory approved by the Engineer shall carry out the test. Evidence
shall be produced that the Mock manufactierer has an efficient method of
guality control, The Engineer will require fo test samples of blocks
periodically and the Constructor shall make pecessary arrangements
accardingly, The method of sampling for all tests shall be in accordance
with,

11.6 Al properties or specifications of blocks, not explained in these
Specifications shall comply with the reguirements of ASTM C145 1988
edition as directed by the Engineer.

Suction Rate

The Censtrisctor shall, ai his own cost, satisfy the Engineer that the suction rate of
the block when determined in accordance with Appendiz "A” of BS 3921 does not
pxceed 20 p/dm2¢ min. or that the Constructor is able to adjust it so that it doss not
exceed this value on site,
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14

15

Soluble Salt Content

For exposed block work, the contents by weight perceal of soluble sulphate,
calcium, magnesium; potassium -and sodivm radicals, shall not exceed 0,30, O L0
0,30, 0.03 andD.03, percent respectively when ascertalned In accordance with BS
3921, at the cost of the Constructor.

Reinforcing and Anchors of Block Masonry

Linless otherwise stated reinforcing and anchors shall conform to under mentioned

Sites:
14.1

142

14.3

Iodnt relnforcing shall be 1.32mm (0.05-inch) digmeter mild steel wire.
MWech design, galvanized after fabrication, Steal wire woven inta 12mm
mosh Forrym wide. Reinforcing bar anchors shall be 250mm dia. deforrmed
bar minimum 10 inch fong.

Two Bmm diz bar shall be provided at every fourth course for anchoring of
block masonry to columns. Two ¥ 10 bars at every fourth horlzontal course
shall be provided for anchoring masonry walls to plinth beamffleos beam,
a5 shown on the drawings.

Dovetall anchars and stots [if wsed as an alternate anchorage) shall be nit
less than 18 pauge galvanized steel,

Erection

151

15.2

15.3

15.4

155

Blocks shall be fald true ta line, level and laid in accurately spaced courses
in stretoher bond with vertical joints of each course |ocated at centre of
inits in alternate courses below. Vertical joints shall be buttered in the
gntiee height of blocks. Each course shall be bonded at corners and at
intersections of walls and shall be properly bonded. Courses of block shall
be kept plumb throughout and cormer reveals shall be true and in plumb.

Standard width of mortar joints for both horizontal and vertical joints shall
be 10mm {maximum]. Mortar jeints in walls shall have- full mogar coverage
on vertical and horizontal faces bebween the blocks, Mortar joints on wall
including struck joints, shall be thoroughly compacted and pressed tight
against the edges of the blocks with proper tools. Blocks terminating
against soffits of beam or slab construction shall be wedged tight with
wedges and the joints shall be packed solidly with mortar Between the tep
of the block and the bottom of stab or beam. Control expansion joinis shall
he kept free from mortar or other debeis,

Unless otherwise shown on the drawings or specified by the Engineer, the
spaces around doorframes and other matesial or bullt In tems shall be
solidly filled with mortar, Spaces around the deor and window holdfasts
shall be filled in with Class "C" concrete,

Work reguired to be built in with masonry Inchiglng doorframe anchaors,
wall plugs, and dovetail anchors and accessories shall be built in as the
erpction progresses,

The block work shall be carried vp in a uniform manner and no portion shall
be carried mare than one meter above the adjoining one o any time, Al
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masonry shall be kept strictly true and square and the whole properly
hended logether and leveled round each floor,

156 Sleeves, Chases, holes, sinking and mortices for other trades shall be
correctly Incated and formed to the sizes as required by the relevant trades.
Chizeling of completed walls or the formation of habes shall only be carried
ot

15,7 Walls of blocks indicated, as baing non-load bearing shall be constructed on
the concrete floor slab unit after the flogr formwoerk 5 struck and the
concrete has abtained sufficlent strength to support their weight Too thing
into laad-bearing walls shall mot be permiiied,

15.8  All bolts, anchors, ties, pipe sleeves, flushing mwetad attachments, fintels and
the like required to be built Into the work shall be correctly inserted and
executed as the wark procesds,

159  Walls or partitions abutting concrete columng or walls shall be fecurely
anchored and tied with metal anchors or tles at not more than 450mm
vertical centres, Walk ties cast in with concrete shall be bent down after the
removal of formwork and shall be securely jointed into the mortar beds of
weallimg.

15.10 Care shall be taken during construction of cavity walls 50 as to avold the
filling up of cavity with mortar. G.1. flashing and wesp holes shall be
provided where ever specified on the drawings or as per the instructions of

the Engineer. Weep holes will be formed by oiled rods, removed after the
mortar is set, at specified locations.

Scaffolding

Constructor shall provide safe scaffalding of adequate strength for wse of O0fkmen
at all levels and heights at his own expense. Scaffolding which s unsafe in the
opinion of the Engineer shall not be used until it has been strengthened and made
safe for use of workmen, Cost of scaffolding etc., shall be (ncluded by the
Canstructor in the unit rate for masenny itemns.

Damage to masonry from scaffolding or from any other ebject shall be repaived by
the Constructor at his own cost.

Jointing
Iointing s the forming of Joints a8 work proceeds, Joints shall be as follows:

171 Exterior exposed joints shall be tightly formed to a weather joint with the
point of the trowel,

17.2  Interior exposed jeints shall be tightly farmed te a concave joint

173  Joints which are subsequently covered with plaster or ather finish materiaks
shall be struck flush,

Tolerances

Al blockfPacca Brick work shall be erected plumb and true to line and level with
the magimum variation in any storey height or any length of wall being one mm in
one meter, The maximom teleranee in the length, height or width of any single
miazanry unit shall bel 3mm.
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Damp Proof Course

Damp-proof course shall be laid on an even mortar bed, froe from projections,
which may puncture the material. Where the damp-proof course |5 19 be stepped
anly flexible membrane shall be used.

Al damp proof courses, unless otherwise specified, shall consist of class 'C' cement
concrete SOmm thick, mived with 2.5 kg. of pudlo per bag of cement or other
approved quality water proofing compound a5 per manufacturers specifications
and shall be laid at required levels as per drawings and instructions of the Engineer,
The 0LE.C shall be tamped consolidated, leveled, edges and comers made to the
requirements of concerned drawings including finishing and curing complete.

Solid Block Work Around Cpening of Hollow Masonry

Around all opanings in bollow Mook masanry, the Constructor shall provide solid
hlock work c:f same Uhickness as that of hotlow hlock masonry wall and of width as
indicated on the Drawings .. Solid block shall be lald around openings in such a
manner that these are bopded integrally with hollow block masonny.

Reinforced Hellow Block Masonry

Where specified on the Drawings, reinforced hollew Block masonry shall be
provided. Horizontal and vertical reinforcerment shall be cold worked deformed bar,
Two bars of Mo, 8 [Bmm} diameter shall be provided at every third horizental
course at B0mm centers, while the vertical reinforcement shall be two bars of No.
12 [(12mm) diameter at 800mm centers. Bars shall be anchored and held firmly
vertical In respective beams and columns in the manner shown in shep Drawings,
The reinforced hollow part of ' he block wall shall be solidiy flled with Class "D
concrete at intervals of one meter maximum height as the laying of block masonry
work procesds. The filled concrete shall be consolidated thoroughly by rodding to
avold formation of voids. Constructor shall submit shop drawings of anchoring and
placing of reinforcement in hollow Block masonry for approval of the Englneer.,

Curing and Repairs

72,1 Al block masonry shall be water cured and shall be kept wet for at least
seven days, by an approved method, which will keep all surfaces to be
cured continuously wet, Water used for curing shall meet the requirements
of the specifications for water used in the manufacture of blocks,

2.2 M, after the completion of any block masonry, the werk |5 net in alignment
or level, or does net, conform to the lines and grades shown on the
Drawings =or shows a defective surface, it shall be removed and replaced
by the Constructor at hiz expanse unless the Engineer grants permissian in
writing, to patch or replace the defective area,

Masonry Short of Height

In case of different thickness of slab in different areas or rooms or for any other
reasons, whatsaever if chiseling of masanry is required, the Constructor shall do so
at his own cost. Where for any reason whatsoever, the height of the wall is short of
ceiling height the actual height shall be made good with Class "C' nominal mix
concrete. This concrete shall aeither be measwred nor be paid under ibem of
concrete but will be paid for under the item of wall masanry, Simillarly where the
lintel haights' are such If:zil:ﬂns:ructm has to chisel the masonry or provide
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tast-in-place concrete to make up the height of the course, no payment will be
made for chiseling, but where such cast-in-place concrete is provided, payment far
the same will be made at the unit rate of masonmny.

Measurement and Paymant
24.1  General

Except otherwise spacified kereln or elsowhera in the Contract Pocumeants,
no measurement and payment will be made for the under mentioned
specified works refated to the relevant items of the Bills of Quantities. The
cost thereof shall be deermed 1o have been incleded in the guoted unit rate
of the respective items of the Bills of Quantities.

24.1.1 Chiseling of masonry, wherever required

Providing and fixing all [oints reinforcing bars dovetall anchors,
Cement sand mortar used In laying blocks, curing of masonry werks
and making of weep holes, Wastage of material etc.

Providing and filling Class 'D' Concrete in the cavity of hollow hlock
MEASQNTY.

Providing and laying damp proof courses including damp proof
materials and &1 sheet flashing within cavity wall,

24,2 Solid Block Masonry
24.2.1 Measurement:

heasuremont for acceptably completed works of respective type of
solid binck masonry will be made' on the basis of number of cuble
feet provided and installed in pesition ps shewn on the drawings or
as directed by the Engineer. Each measurement shall be taken to
the nearest W'. All opening® left in the masonry wall shall be
deducted,

24.2.2 Payment:

Payment will be made for acceptable measured quantity of
respective type of solid block masonry work on the basis of unit
rate per cubic feet quoted in the Bills of Cuantities and shall
constitute full cempensation for all the warks related to the item.
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SECTION — 10(a) BLOCK MASONRY

b1 SCOPE

The wark covered by this section of the specifications conststs of furnishing
all plant, labour, equipment, appliances, and materials and in performing
all the operations i connection with masonry work, complete in strick
accordance with the specifications herein and the applicable drawings
subject to the terms and conditions of the contract.

The work under this section Includes the block maosnry in foundations,
watls and partitions both load bearing and non-load beraring.

6.2 MATERIALS

521 BLDCKS,

All blocks shall be sound, of well burnt clay, uniform in shape and size,
when struck |, the block should produce ringing sound, The Block shall be
free from flows, cracks, shipped corners, rodules of line, kankar, other
blemishes and salt. When the block i soaked in water for one hour, It
should not abserb more than one sixth of [ts own welght, Blocks of only cne
size shall be wsed in the works, Blocks from different kilns net having the
same size and cobor shall not be accepted, The minimum compressive
strength of the blocks tested in accordance with B.5. 1257 shall be 1300 psi
subject to the condition that average compressive strength of five blocks
tested shall not be less than 1500 psi.

24,2 Coment
Cemenl shall be Ordinary Portland Cement as specified in respective
section,

6.2.3  Agarcgates
Apgregates used shall meet the requirements specified under respective

concrete section, Al the aggregates dry and properly screened from
approved source, shall also be acceptable for block making.

6.2.4  Block Masonry Linits

il Concrete masonry blocks shall be made on the project site and shall
bo of the sizes required as per drawings andfor as directed by the
Censultants/Enginesr Incharge and shall generally conform to the
requirements of British Standard 2028, 1364:1968 until and unless
specified or otherwise In the specifications.
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i)

The block shall be solid as required and shall be carefully made o
that they are true in fine and face with sguare comers and free
from all defects. The ends of the bocks, masonry, shall be double
groaved or o directed by the Consultants/Engineer Incharge.

The blocks shall be cured by keeping maist continuously for a
perind of atleast ten (10] days and then shall be allowed to dry in
shade for least twenty (20) days before used In masonry.

All blocks shall have clean cut straight and true edges, smooth
dense faces of uniform appearance without woids, honeycombs,
projections and shall be free from cracks spalls, chips, regged
edges or other defects detrimental to their use.

Where blocks are to be plastered or rendered, the blocks surface
shall have a coarse texture suitable for bonding the plaster as
approved by the Engineer,

All blocks shall be stacked at site in a quantity not exceeding 5,000
blocks in each stack. The stacking shall be done in such a manner
a5 to avoid smearing of the blocks in the lowest part of the stack
with clay. Blocks smeared with clay show very poor bond with
mortar sand, therefore, any biocks thus affected be rejected out of
hand without recourse, When transported to the site the blocks
shatl not be durnped from the vehicle, the blocks shall be manually
unipaded and stacked as aforesaid.

625  CEMENT MORTAR FOR MASONRY

Proporibon

Cement
Cement

hortar shall be composed of one part of Ordinary Portland
to b {six) parts of all block masonry  walls, Hand mixing, when

permitted by the Engineer shall be done an dean hard platform as much as
required for Immediate use with only just sufficient water, to produce
mortar of a proper consistency, If directed by the Engineer, the mixing shall
be done by mechanical mikers, Sand shall b of an approved quality and
shall pass 100% through 316 inch sieve.

—

Signature) paf Client 85 Signature/Stamp of Contractos

Director [ Works &

Sarvices)

Thi Benazir Bluitho Shaheed

Uity af Trsamaogy oty
Ry e By

wli Btrelepmmih



SECTION - 10(b) BRICK MASONRY

SEope

The work covered by this section of the specifications consists of Turnishing all
plant, labour, equipment, appliances, and materials and In performing all the
operations in connection with masonry work, complete in strict accerdance with
the specifications herein and the applicable drawings subject to the terms and
conditions of the contract. The work wunder this section includes the brickwork in
foundations, walls and partitions both load bearing and non-load bearing.

Materials
2.2.1 Brieks

All bricks zhall be sound, of well burnt clay, uniform in shapa and siza,
when struck, the brick should produce ringing sound. The brick shall be
free from flows, cracks, and shipped corners, nodules of line, kankar,
other hiemishes and salt. When the brick Is soaked inowater for one haowr,
It should ot absorks more than one sixth of its own weight, Bricks of only
one size shall be used in the works, Bricks from different kiins not having
the same size and color shall not be accepted, The minimum compressive
strength of the bricks tested in accerdance with B.5, 1257 shall be 1300
[¥EL

222 Cement

Cement shall be Ordinary Portland Cement as specified in respective
saction,

2.2.3 Apgrepates

Apgregates used shall meet the requirements specifled under respactive
cancrete sectlon, All the aggregates diy and properly screened from
approved source, shall alse be acceptable for block making.

.24 Brick Masonry LInits

i The brick shall be solid as required and shall be carefully made so
that they are true in line and face with square corners and free
from all defects. The ends of the bricks, masonry, shall be double
grooved or a directed by the Consultants/Engineer Incharge.

i} Al bricks shall have clean cut straight and true odges, smooth
dense faces of wniform appesrance without woids, heneycombs,
projections and shall be free from cracks spalls, chips, rugged edges
or other defects detrimental to their use

i) Where bricks are to be plastered or rendered, the bricks surface
shall have a coarse texture suitable for bonding the plaster as
approved by the Engineer.

ivl Al bricks shall be stacked at site in a quantity not exceeding 5,000
bricks in each stack. The stacking shall be done in such a manner as
to avoid smearing of the bricks in the lowest part of the stack with
clay. Bricks smeared with clay show very poar bond with mortar
sand, therefora, any bricks thus affected be rejected out of hand
without recaurse. When transported to the site the bricks shall not
ke dumped from the vehicle, the bricks shall be manually unloaded
and stacked as aforesaid.

—_
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SECTION - 11 CARPENTRY AND JOINERY

SCope

The waork covered under this sectlon of Specifications consists of providing all
materiol, labour, plant, equipment, appllances and performing all operations in any
floor and al any heighl. connected with the fabrication and erection of all
woodwork, mill wark, construction assembly, surface finish treatment and building
in ef all cabinet type items, supports ebe. of wood or metal and incidentals,
assoclated woodwork appurtenances, procuring and  applying  preservatives,
instaliztion of “Finish HargdWare" in connection with finish woodwark as per details
shown on the Drawings or as directed by the Engineer,

Materials
21 Timber
211 Hard Wood:

Hard wood shall comprise of Oak, beech, Walnut Mahogany, Teak,
Iroko and Sheesham.

2.1.2  Soft Wood:

Al soft wood shall consist of pines, spruce, hembock and douglas fir
or cedrous deodar (referred I the document as deodar), wood
lecally known as 'Partal’ to be used in shutter core where specified,

2.1.3 General Characteristics:

All the timber shall be in accordance with the requirements of BSI
Mot 1186, '"Ouality of Timber and Warkmanship in Joineny.

The whole of the timber shall be from the heart of sound and fully
grawn Eree, uniform in substance, straight first class quality
preperly seasoned, free from large or loose dead-knots, open
shakes and excessive sapwood, The scantlings of all timbers shall be
brig © sound and square edged, The moisture content of timber
shall not be more, than 10 (ten) percent in case of soft wood and 7
[seven) percent In case of hard wood.

2,14  Preservation of Wood:

Prior to Installation of all finlsh woed werks In their respective
positions, preservatives shall be applicd to safepuard the wood
wark against fungus, termite and hores,

The Preservatives shall be of the best available guality as approved
by the Engineer, The method of application shall be strictly in
accordance with the manufacturer's Instroctions, The treatment
and application of all the preservatives shall comply with the
requirements of B5-CP 958:1964,

2.1.5 Adhesive;

The sdhesives shall conform to the requirements of BSI No. 745
"Animal Glees for Wood® manufactured by M/s Host shall be
considered approved For this Project or as directed and approved by
[he Engineer.
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2.1.6  Mails and Screws:

All nails and screws shall comply with requirements of BS1 NO. 1202
and BS| MO, 1210 respectively.

2,17 Ply Wood

The ply wood shall comply In all respects with BSE Mo, 14551963,
All the ply wood shall only be oblaingd from KDC Board (Pl
Limited, Jhelum as approved by the Engineer., All plywood shall be
manufactured with phenol pharamaldihide or any ather approved
weater proof sdhesive but not with ures pharamaldifice,

Ply wood used for doors, and other similar works shall be to the
Ehickness and size as shown on the Drawings or as directed by the
Englneer, The grade shall be first guality and the Tace and back shall
be free from end joints, dead knots, overlaps, patches and other
similar defects. The surfaces shall be free, smooth Tor painting or
polishing,

2,18 High Density Fibre (MDF] Board

hedium density fibre board to be used on the project shall be
LASAM| of thicknesses as specified in the drawings: Board shall be
manufactured with water proof resinous glues and shall ke
puaranteed by the manufacturer, All boards reguired for the
exterior surfaces of cabinets shall be laminated with farmica in
approved color and texture in factory as specified elsewhare,

Samples

All samples of the material used for the work under this Section of Specificalion
shall be approved by the Engineer and same type of materlal shall be wsed
throughout the work. If the Cnginecr decires 1o get the material tected, this will be
got done by the Constructor: at his own cost from a laboratory approved by the
Engimaar.

Fabrication

Unwreught' timber shall be used, Sawing shall be done with sufficient oversize
margin to finally meet the reguirements of specfied sizes and dimensions of the
finished work,

All framing shall be joined and glued properly as shown noen the Drawings or as
directed by the Engineer, All joints shall be secured with sufficent number of nails,
The Copstructor shall perform all necessary mortising, tenoning,  grooving,
matching, tangeing, housing, rebating and all operations required for the correct
jofnting, The Constructor shall also provide all matal piates, screws, nalls and other
fiximg materlal that may be ordered by the Enginesr for the proper oxecution of the
joinery work, Fabrication that develop defects due to bad workmanship or unsound
materlals not confarming to these specifications and the directlons of the Engineer,
shall be cut out and replaced at Constructor's own expense before the expiry of the
maintenance period,
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Protection Of Materials

All materials and assembled wnits shall be protected from woeather and stored in
such 8 way as to prevent decay, warping and attack by fungus and termites

Waoodnn Doors
(| Materials

£.1.1 First class Beodar wood as approved by the Engineer shall be used
for door frames and door shutters except the core of shutters
which shall be partial wood as specified and shown on drawings.

6.1.2  Architraves, beads, lippings shall be of Deodar wood of specified
sizes and fixed as per details shown on Drawings.

6.2 Ground, Blocking & Mailing Strips

6:21  Ground, blocking and raifing strips shall be provided as necessary
to receive the work included herein and as required for the work of
other trades.

Except as otherwise shown or specified, ground blocking and nalling
strips shall be secured In place a5 follows:

6.2.2 Tasteel-— by means of 3/8" diameter bolts spaced not over 3 faet.

6.2.3  To brick wall —-- by the use of cul nails spaced nol more than 1.5
feet apart and driven directly into the block. .

6.24 To poured concréte - by means of 1/4° diameter gakvanized
expanston bolts spaced not more than 1.5 feet part or by any
approved method,

6.3 Exterior and Interlor Door Frames

All exberior and interior door frames shall be fabricated of wooden sections
of first class deadar wood frame as shown on drawings.

All exposed surfaces of frames and architraves/beads shall be painted with
synthetic matt finished enamel paint of approved shade as per the
instructions of the Engineer.

The door frames shall be secured in place by means of 4 inches screws and
matching Rawal plugs and built into the plastered masonry after the same
has dried 4 number screws in each jamb and 2 number for vpto 3.5 feet
width and 3 number for upta 5 feet width of doors in the head shall be
used.

6.4 Daor Shuttars

The shutbers will be fixed to the frames with approved quality fittings as per
hardware scheduls,

6.5 squareness Maximum diagonal difference 1/8" (between length of diagonal
measured on face of door from upper right corner to lower laft corner and
tength of diagonal measured from upper keft corner to lower right corner),

Doors, shutters shall be fabricate in a workman ke manner strictly to the
comrect sizes and shapes as shown on the Drawings or as directed by the
Engineer
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Manulacturer's Qualifications:

The manufacturer of doors herein specified shall have been in business of

manufacturing daors of type specified for minimum period of five vears,

The door shutters shall be built in sections, properly jointed and glued
together,

The surfaces shall be prepared for painting or polishing. All door shutters
shall be paneled, fzhricated from first clacs deodar wood as chown on
drawing . Fitting, Hanging and trimming All the doors shall be fitted, hunp
and trimmed as Here in after specified and as indicated on the Drawings.

Doars shall have a clearance of 1/8% a1 sides and top unbess otherwise
directed by the Engineer and shall hawve 316" clearance at hottom, Doors
shall  be hung and trimmed with hardware as specifiod. All the locks shall
be installed &t the same height and shall be located at height as directed by
the Engineer. Where directed by the Engineer margin for carpet shall be
incorporated in the door shutter,

6.6 Hardware

Hardware shall be of best guality local make extra heavy duty and first class
finished material except door locks and door closures which shall be
imported of Japanese origin az per attached hardware schedule. The
Constructer shall obtain prior approval from the Engineer for quality, shape,
pattern, and brand of all the hardware materials by providing samples and
catalogues, etc., and shall provide and fix only the approved hardware
materials,

Completed doars shall be sound, rigid and free from defects and warp. All
rdges shall be aligned and smooth, joints shall be close fitting, hard wood
doweled of mortised framed and of a strength to maintaln frame and of
skrength to maintain the structural properties of the member connected, All
adjelning faces and edges shall be flush and smooth, Edges shall be
rectangular and salld,

6.7 Cuality Assurance

6.7.1 Tolerances: Doors shall be fabricated ta following tolerances Size:
Plus or minus 1/16 in overall  dimeasions Maximum Warp: 1,/8*

6.8  Submittal
6.8.1  Provide manufacturer's literature completely describing products,

6.8.2 Provide shop deawings showing door types, detalls and locations,
referred to the door type and hardware group shawn on dacr and
hardware schedules,

683 Provide certificates stating that doors were censtructed with timber
of the Species specified baving moisture content and meeting
equilizrium and ralathve humidity requirements.

.84  Submit samples of phywood for selection of color and grain.

685 Procurement of materlals shall be made only after the shop
drawings and samples hove been approved by the Engineer,
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6.9 Product Delivery, Storage and Handling

.91 Deliver and store products In waterproonf, protecthve contalners
with seals unbraken and lahels Intect until time to use.

6.9.0 HKeep products dry, stack products off ground on level platforms,
fully protected from weather, including direct sunlight,

£.9.2  |dentify type, size and lacation of each door before delivery in order
to permit. installation at correct location.

610 Installation

G101 Install doors at correct openings and assure smooth swing and
praper closer with frames,

6.10.2 Install finish hardware in accordance with manufacturer directions.

2. 10.3 Hardware shall be carefully and securely fitted. Upon handing ower
the work, hardware shall he demonstrated to cperate freely. Keys
shall be placed Into a respective locks and upon acceptance of the
winrk keys shafl be tagged and delivered to the Enginearing work at
site,

Wooden Railing

materlal for wooden hard ralling In stairs shall be superior quallty teak wood/
deodar wood & 172 inch dia mild stenl pipes. It shall be fabricated and installed in
accordance with the deslgn shown on the drawings/details and 25 per the
Instructions of the Engineer. Sample of ralling shall be fabricated & mock up
sampies installed at locations designated by the Engineer for approval, prior to s

Shop/detail drawing indicating the basic details at various locations including
details at turnings shall be submitted by the Constructor for Engineer's approval.
Hand railing shall be Installed to line level and plumhb. The surface of railing in stairs
shall be prepared for polishing. The railing shall be polished/painted with clear
lacquer and the steal surfacas shall be painted with matt finished enamel paint.

55 B Glass Railing

material for hand railing in stairs shall be 3" dia stainless steel pipe handrail, 1° dia
stainless steel balusirades, W' thick umbreakable Security glass and clamps
including all Mxing accessories complete in all respect as shown on the drawings, It
shall be Tabricated and installed in pccordomce with the design shown on the
drawings/details and as per the instructions of the Engineer, Sample of railing shall
be fabricated & mock up samples installed af locotions designated by the Engineer
for approval, prior to starting work at site, Shop/detall drawlng Indicating the basic
details at various locations Incl@ing detalis at turnings shall be submitted by the
Constructor for Enginner's approval. Hand railing shall beinstatled to line level and
plumb

Defective Work

in the event of non-conformance to specification and drawings, the wood waorks
shall be rejected by the Engineer and the Canstructor shall remaove and replace the
rejected work by new work of same specifications.
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12

Surface Preparation

The surfaces of all wood works shall be prepared in the | manper a5 directed by the
Engimeer for polishing or painting,

Mock-Up Sample

After approval of shop drawings and tests ete., the contract shall submit at his own
cost one mock-up sample of each type of wood works complete with all fixing,
fixtures accessories prior 1o the actual fabrication of the bulk,

The samples shall be returned to the Constructor for incorporation in the works
after installation of at keast B0% of the waorks,

Measurement & Payment
ix1  General

Except otherwise specificd herein or elsewhere in the Contract Documents,
no measurement and payment will be made for the under mentioned
specified works related to the relevant tems of the BHI of Quantities. The
cost thereof shall be deemed to have been included in the queted unit rate
of the respactive/items of the Bills of Quantities.

The rates guated by the Constructor in the Bill of Quantities shall include
work to be executed under these specification in any floor and at any
height except where otherwise specifically stated in the relevant item of Bill
of Quantities and the Constructor shall not be aptitled to any claim or clalm
any compensation on this acopunt,

1211 Glazing where required and all finished hardware fittings in
carpentry and joinery works, Including locks, kick and push plate,
architrave, beading, handies, locking arrangements otc.

12.1.2 Prime coat, painting with synthatic enamel paint/lacquer polish in
corpentry and joinery works/hand railing.

12.1.3 Anti termite treatrment to wood works and adhesives
12.1.4 55 [ Steel balusters, steel base and stee! strip for wooden ralling.

1315 Deodar wood biocking, shipping & base frame work in
cabinets hand railing.

12.16 55 Plate in the door battom.

12.2 Wooden Door
12.1.1 Measurement

Measurement of acceptably completed works of all types of
wooden doors will be made an the basis of net actual area in square
feet fabricated and installed in position as shown on the Drawings
or as directed by the Engineer., Met area will be measured In
accordance with plastered masonry opening in between jambs and
plastered head and bottom of shutter,
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12.1.2 Payment

Payment will be made for acceptable measured quantity of all types
of wooden doors on the hasis of unit rate per square feet quated in
the Bill of Quantities against respective item and shall consthute full
compensation for all the works including all hardware & fittings ke
locks, tower bolts, push plates etc. as per details mentioned in
Volume HIF& IV of Tender & Contract Document related to the ibem,
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SECTION - 12 ALUMINIUM WORKS

1, Scope

The work covered under this section of the specifications consists of providing all
material, labour, equipment, performing all operations required for providing and
installation of aluminium, doors, windows, ventilators & louvers including all
refated items such as sealants, gasket, netting, rollers, hinges, latches, fastenings,
anchor bolts, door locks, locking devices and glass complete in strict accordance
with this section of specifications, the applicable drawings and as scheduled. Any
additional information required in this connection and not stated in these
specifications, shall be abtained from the Engineer's Representative,

¥, Applcable Standards

Latest editions of follswing 150 and British Standards are relevant to these
Specifications wherever appllcable,

2.1 150 {International Organization for Standardization)

1804 Doors Door Terminalogy
G443 L feasurement of defects of genaral
flatness
6443 Goor
Leaves Measurement of dimensions and
Bd4dd Daer defects of squareness,
Leaves

Test of behaviour under humidity

G613 Windows B Doors variations {successive uniform
climates) wind resistance tests, Air
permeability test,

P ) BS1 {Aritish Standard Institution)

1227 Hinges
4873 Aluminum alloy windows,

3, General

31 Door, Windows, ventilators, louvers and other items to be provided shall
be aluminium, of profile pattern and design shown on drawings and shop
drawings manufactured by reputable manufacturer approved by the
Engineer. The Constructor shall provide manufacture literature
completely describing the product instructions for installation and
maintenance.

3.2 All the sections used for doors, windows, ventilators & louvers fly screens
shall be of bost quality aluminium products such as equal and unequal
angles, channels, tubas, corrugated strips, mouldings etc., in accordance
with International standards conforming to ASTI B 308 &8 221.

3.3 All doors, windows. Ventilators and louvers shall be of type and size
indicated on drawings and shall conform to the requirements shown and
specified harein.
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3.4 Constructor shall arrange tosts and analysis if directed by the Enginesr of
scaled models of each door, window, ventilztar and louvers type at the
maker's works or any labaratory specified by the Enginesr for the
materlal supplied by him to be tested in the presence of the Engineer's
Inspectar, bo wham test certificates, proof sheets, etc. shall be furnished,
The models shall be submitted to the Engineer for approval prior to
testing. Neverthebess, neither the fact that the materials have heen tested
in the presence of the inspector nor that the Engineer may have been
furnished with test certificates in liew of sending an Inspector to the
works shall affect the liberty of the Engineer to reject, after delivery of
matenials found not in accordance with these specifications.

3L The Constructor shall submit shop drawings conforming to desipn concept
which shall show Full construction details, quantitles and locations,
fastenings, stiffening members and attachmeants to adjacent construction
and materials, Shop drawings and calculations shall be submitted at the
proper time to allow for checking, revisions, and agreement and to permit
manufacturer's product delivery and start of site work to sult the building
program. The Constructor shall submit representative samples af Tinished
doors, windows, anchoring mechanism, embedded parts, fastenings, glass
panes, sccessories and other materials for the Engineer’s approval,

After approval of shep drawings and tests etc, the Constructor shall
submit at his own cost one mock-up sample of each type of aluminium
works complete with glazing, all components assembly method and
required fittings and accessorles prior to the actual fabrication of the
bulk. The samples shall be reterned to the Constructor for incorporation
in the warks after installation of at keast 80% of the works,

Fabricate and assemble all work in the shop of the approved
ranufacturer to reduce field fabrication to a minimum uniess otherwisa
directed by the Enginesr.

The glass shall conform to spacification laid down under chaptor 'Glazing'
arnd shall free frain all Blemishes, bubbles, distortions and other flaws aof
any kind and shall be properly cut to size as shown an drawings, so as to
fit the grooves In window members.

i6 The structural shape of the Aluminium members shall be of uniform
quality, coler temper, clean, round, commercially straight and free from
imjurkous defects,

3.7 All doors, windows, ventilators and lowvers shall be fabricated as a
complete unit, fully airtight and watertight, including rubber gasket for
glazing, hinges, stays, roflers, latch, locking arrangement, handles, etc
anodized in specified color, inclusive of glass sheet, necessary holes for
fixing, door locks, door closures and window lecking reguirements, all as
approved by the engineer,

Constructar shall, provide certificate signed by the manufacturer stating
that each lot has been sampled, tested and respected and has met the
requirements in accordance with these specifications and the same shail
he furnished to the Englnesr,
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The shop drawings shall clearly show that there shall be no ponetration of
rainwater fram the exterior to the interdor in case of severe wind and
rainstarm. This has to be specially ensured in bill section,

Material

q4.1

q.2

1.3

4.4

4.5

4.6
4.7

4.8

4.9

Frames/shutters

The frames of aluminium door, windows and ventilator shall be formed
from rolled, strip or extruded aluminium. The thickness of sectional
members shall be at least 1.6 mm. All outter / frame sections of open able
/ fised windows, Ventilators and louvers curtain wall shall he 95 mm
minimum in width, The Frames for doors and doorfwindows curtain wall
shall be at least 97 mm in width.

As shown on the drawings, aluminium frarmes shall be provided as per
international standard approved by the Consultant/Engineer Incharge.

Fasteners shall be staindess steel of a type selected to prevent galvanic
action with the components fastenad.

Gaskets shall be vinyl glazing channel pasket to commerdial standard £5-
230-60,

Hardware shall he manufacturer's standard hardware, Flush toe match
doars, windows, ventilatars and louvers Tinlsh. Floer mounted eoncealed
type double action/swing Imported door closures shall be provided to all
cdoors. Heavy duty In-matching finish stays shall be provided te all open
able windows, ventilators and lowvers, Stays shall be attached to the
window frame sa as could be replaced easky,

Ioint sealant shall be approved elastomer,

Al Aluminium sections shall be powder coated in accordance with the
standards of Aluminium Association of USA. The anadisation shall be of
not less than 70-80 microns. The anodic oxide surface shall be properly
seaked,

For powder coated finish aluminium sections to be coated shall be mill
fimish. The sectlons shall be firstly degreased with a degreasing chemical
te remove allfamy stains, The sections will then be given a chromating
coating and electro static powder coating in the desired color with a
powder-coating machine, After coler coating the sections will be baked at
baking termperature of 220 degrese Centigrade for 25 minutes,

All shidingfopen able windows shall be sliding/open able wireffiy screen
shutters in window matching finish with wirefly screen of size 5o as not
to permit the antry of flies and mosquitces, The wire mesh shall ba 30
SWG, 14 mesh (14 € 14 openings per squane inch),

Design Requirement

The Constructor shall deslgn the installation to meet or excel the following
requirements,
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5.1 Tolerances

The Canstructor shall he responsible for agrecing to all dimensions with
the Engineer before proceeding with the manufacture and for making
provision to allow for bulldieg tolerances reguired by the Enginess,
Constructor shall alse take site measurements of the structure compleled
befare manufacturing.

5.2 Thermal & Seismic Movements

The window and glazing assemblies are to be constructed and installad in
the apenings with sufficient tolerance and, where necessary, to provide
for loints incorporated in couplings, te provide for pansion and
‘cantraction as will be caused by the local seismic and climatic conditions
and temperature changes, winter to summer - day to night without
Buckling, distortion of joints, or other harmful effects.

Waorkmanship

The Constructor shall be responsible for the protection and installation of all
itemns furnished. All items shall be installed plumb and square and shafl be solidly
anchared in & good waorkman like manner in accordance with the manufacturer's
instruction and as specified hergin, The Constructor shall be responsible for the
protecticn of installed items from damage by other trades. All items shall be left
in operating, neat and clean condition, free from dirt, finger marks, &te. The
Constructor shall be responsible for final cleaning before the final acceptance,

Thee glass panes shall firmly be secured In the rebates with the rubber pasket.
Ensure that the beads and grooves are clean, dry and unobstructed at the time of
glazing. The complete unit shall be airtight and watertight on completion, Mo
doars, windows and ventilztor shall be considered complete until and unless the
fingerprints and other stains and marks have been removed from the surface of
Elass and aluminium,

Product Delivery and Storage

7.1 Celiver doors, windows, ventilator and louvers in a manner preventing
damage to units,

T Applicable Standareds

Latest editions of following Geitish Standards are relovant to these
specifications wherever applicable,

Store materials off the ground under cover In @ manner preventing
deterioration or All embedded parts and anchor bolts shall be delivered to
the site carefully and keeping the fabricated shape and configuration. All
these parts shall be suitably marked for identification,
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SECTION - 13 GLAZING

The work under this section of the Specifications consists of fumishing all labour,
eguipment, tools, applisnces, scalfelding and providing in any floor and at any
height glass, gaskets, sealants, compound and other materials required for
performing all operations in connection with” the installation and setting of all
types of glass and plazing complete in every respect in accordance with the
Drawings of as directed by the Engineer. The scope of this section af
specifications s covered with detalled Specifications as [aid down herein,

Applicable Standards

Latest addition of following Beitish Standards are relevant te these specifications
where sver applicabla!

21

BSI {British Standards Institution)

953 Glass for glazing
L0651 Security glazing part | & 11
CP.152 Glazing

Genaral

. o

a2

a3

-

15
ERE

Each type of glass shall have the manufacturer's label on each pane, and
the labels shall remain on the glass until final cleaning.

Glazing sealant shall be as recommended by the manufacturer for the
particular application.

Spacer shims distance [pieces) shall be plasticized palyvinyl ehlerdde (PYC).
Thickness shall be equal to space shown on drawings between glass and
rebates bead or cleat, Cepth shall give not less than 1/9% cover of plazing
sealant,

Constructor shall submit samples far each type af glass, minimum 4' £ 4' in
size with protective edpes. Samples of glaging seatant minimoem 0.1 fiter of
specified types shall be submitted,

Constructor shall submit 1 feet long sample c; each type of glazing gasket.

Constructor shall also submit printed materials manufacturer’s installation
instructioms for specified glaring gaskets, compounds sesalants and
sccessories including description of required equipment and procedures
and prociutions to be chserved,

Delivery Storage and Handling

4.1

Constructer shall deliver materials In manufacturer's eriginal, unopened
containers dearly labeled with manufacturer's name and address, material,
bramd, type, class and rating as applicable,

Constructor shall store the materials in original unopened containers with
labels intact/protected from pround contact and from elements which may
damage glass.

Constructer shall handle the materials in a manner 1o prevent breakage of
glass apd damage to surfaces.

—_—
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Examine each picce of glass and discard and replace glass with edge damage or face
imperfection. All glazing shall be wind tight and fully water tight on compbetion.

Clean glazing channels and other framing members indicated to receive glass: Remove coatings
which are not firmly bonded te the substrate, Remove lacquer frem metal surfaces wherever
claslomens sealants are to be used. Apply primer and sealer to joint surfaces wherayvor
recemmended by the sealant manufacturer and as shown on the drawings.

Trim and clean excess glazing materials from surrounding surfaces Immadiately  after
installation and eliminate stains and discolorations,

Cure glazing sealants and compounds in compliance with manufacturer’s Instructians to obtain
high early bond strength internal cohesive strength and surface durability.

While glazing operation is in progress great care shall be taken to aveld breakage or damage to
the giass and adjoining glazing. The Constructor shall make good at his own cost, all glass
braken by his workmen while cleaning or carrying out other operations, On the completion of
the glazing work, all glass that has been set by the Constructor shall, If it becomes loose, within
the maintenance period, be refixed at Constructor's expense,

Mo glazing shall be considered compiete until and unless paint and other stains have been
removed from the surface of the glass ad checked by the Engineer for water tightness.

Protection and Cleaning of Glazing

51 Remove all smears labels and excess glazing s=alant, leave clean inside and outside free from
stratches, The Constructor shall be responsible for the protection of Installed glass. Before final
acceptance, damaged or broken glass shall be removed and replaced with the new glass at no
additional expense to the Employer and replaced with new glass at no additional aged or
broken glass shall be removed.

&2 All glass surfaces shall be washed clean both inside and outside within twe weeks prior ta final
acceptance by the Consultant/Engineer tncharge,
Measurement and Payment

No payment shall be made for the works involved within the scope of this section specifications unless
otherwise specifically stated in the Bill of Quantities or heredn, The cost there of shall be desmed to be
included in the guoted unit rate of the relevant item of the Bill of Quantitios.

b
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SECTION = 14 BITUMEN COATING

Seope

The work under this sechon of the Specifications consists of furnishing all plant, labor, equipment,

appliances and materials pnd in perfoerming all operations related o water proof tréatment to

foundations and basement structures complete In strict accordance with this section: of the

specifications and the applicatle d rawings and subject to the tarms and conditions of the Contract,

Subrmittal

2.1 Samples of all matarials proposed for use under this sectlan. shall be submitted to the Engineer
for approval,

Materials

3.1 Biturmen 10/20 gprade,

Defivery Storage and Handling

Materials shall be protected from damage during loading shipment delivery and storage Mon staining

materials shall be used for blocking and packing

Preparatory Work

Bl All surfaces to be treated shall be dust free and dry. Application of finishes shall not start unless
the preparatory work has been inspected and approved by' the Engineer,

Bitumen Coating/Painting In Foundation Sub-Structures, Undar Floors

al Bitumen Painting:

All surfaces to be bitumen painted shall be thorowghly cleaned of any accretion, dust, dirt ete,
by scraping, wire brushing or as directed by the Engineer. The surface shall be primed with a
coat or asphalt ol used at the rate of not less than 1.08 galion /10 square meter. Two coats of
hot bitumen paint shall be applied at the rate of 1.0 k' Sg.m. esch coat, The first coat shall be
allowed to dry tor about & hours before applying the second coat. During operation of painting
great care shall be taken to avold air bubbles, The manufacturers shzll be taken to avold air
bubsbles, The manufacturer’s instructions and Engineer's directions shall be followed.

Bleasurement and Paymant

Tad General

Except otherwise specified herein or elsewhere in the fontract Documents, no measurement
and payment will be made for the under mentioned specified works related to the relevant
iems of the Bills of Quantities. The cost thereof shall be deemed to have baen incuded in the
pucted unit rate of the respective items af the Bifls of Quantities

711 Al preparatory work, scrapping, scratching, cleaning, cant strips, gravel strips, etc
7.1.2  Coatsof bitumen,

7.2 Bitwmen Painting/Coating
T.2.1 Measurement

bAeasurement of acceptably completed works of bitumen painting/coating will be made
on the basis of net actual area in square foot as shown on the Drawings or as directed by
__the Engineer,
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7.2.2 Payment

Payment will ke made for pcceptable measured quantity of bitumen painting/coating on
thx hasis of unit rate per squere foot quoted in the Bills of Quantities. The unit rate shall
include all enst of surface preparation and shall constitute full compensation for all the
works refated to the item.

-
=
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SECTION — 15 CEMENT PLASTER

Scope

The work under this section of the Specifications consists of furnishing all plant, labour, equipment,
appliamces, and materials and in performing all operations in any flocr and-at any height connection
with providing and installaticn of cemant plaster, and spacified external rendering complate | strict
accardance with this section of the Specifications and the applicable drawings and subject to the terms
and conditions of the contract,

Genaral

2.1 Encept as may be otherwize shown an surfaces specified, all plaster work, both internal and
external shall be ordinary Portland Cement plaster of the required thickness as shown on the
drawings,

2.2 Plastering shall not commence until all ¢lectric conduits, drainsge and sanitary pipes, inlets to
tanks, brackets, clamps, doors and window frames and all sorts of inserts and embedded items
are fiwed in position. It shall be the responsibility of the Constroctor to make sure that all such
work 15 carried oul by other Constructor before starting af plaster work, Chiseling and repairing
of cement plaster shall not be permitted without the approval of the Englneer,

a3 Sample of materials shall be submitted to the Engineer Tor his approval prior to wsa in the
wiorks.

Material

3.1 Cement for plaster shall be Ordinary Portland Cement (B.S 12 or P.5 232) or Sulphate resisting
coment [B.5 4027 or P&, 612) as specified "and shall confarm to requirements specified in the
section "Plain and Reinforced Concrete".

3.2 Sand for plaster shall coy with the requirements of B% 1199, BS 1200 or the draft Pakistan
Standard "Sand for Plaster” as direcied by the Engineer,

3.3 Water for plaster shall conform to requirements specifled In the sectbon for “plain and
rizinfarced concrete”,

3.4 All materiale and waorkmanship lor plaster, not explained in those Specifications, Shall camply
with the requirements of relevant BS CF 211 and CF 221 as directed by the Enpineer.

Propertioning and Mixing

4.1 Measurement of materdals by velume shall be by contalners of known capacity to maintain
consistent proportions, Mo lumpy or caked material shall be used. Mizing equipment boxes and
taols shall be clean. Materlals shall be proportioned as specilied on the Drawings, in the Bill of
Crantities or as directed by the Engineer. Mixing shall be continugus untll all ingredients ane
evenly distributed and thoroughty mixed.

4.k Cnky limited water shall be added for proper workability and such quantity of artar shall be
propared which can ba consumed in thirty minutes after preparation, Preparation of maortar in
bulk quantity for use during the entire day or for any other time more than that stipulated
above is expressty prohibited. Retempering shall not be peremitted and all mortar wihich has
begun to stiffen shall be discarded,

4.3 Plaster ingredients shall be theroughly mixed either by hand an a clean cement concrete
platform or by a mechanical mixer, as directed by the Engineer.

Preparation of Surface to be Plastered

Concrete surface to be plastered shall be cléaned to semowe all grease, form ail and other
sufface impurities, which will otherwise poversely affect the adhesion of plaster to the surface
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8.

concerned, The surface of all-concrate ceilings, beams and cofumns shall be Bhtly hacked by
approved mieans to give the required key for plastering,

5.2 Ml masonry surfaces to be plastered shall be cdeaned to remove all matter, which will
otherwise adversely affect the adhesion of plaster to the surface concerned. The surface shall
be washed with clean water and kept damp for 24 hours before further treatment, The surface
thus prepared shall ke treated uniformly with cement and sand shurry, The slerry ko be Lsed
shall be one part coment to one part sand by volume with water added o make a <tif creamy
mix. The shirry shall be applied with o stifl brush on surface, which has previously been well
wetted, The surface so treated shall be left to cure for 3 days.

Application of Plaster

| The plaster of thickness bess than the specified thickness shall be rejected, IT the plaster is o be
more than 1/2° thick, it shall be done In two coats, The surface of first coat shall be made
rough before the second coat is applied. The plaster shall not have wavy surface and shall be
perfectly in plumb, The edges and corners shall ropresent o straight line. The plaster shatl be
kept wet continuausly Tor at least ton [10] days, Mo extra payment shall be allowed for jambs,
junctions, comers, edges, round surfaces or for more than one layer of plaster required due to
ary unevenness inthe work done by the Constructor. The plasterwork |s to cover all condults,
pipes ete fixed in the walls and celling. Wherever specifisd, metal lath shall be nailed firmly
before plastering is commenced. The plaster surface shall ba tested frequenthy with a2 10 foet
straipht edge and plumb beb,

i, Plaster containing cracks, biisters, pits, dis coloration or any, defects shall not be acceptable.
Any such plaster or loose plaster shall be removed & replaced with plaster in conformity with
these specifications and as additionally directed by the Engineer. Constructor shall cut out and
patch all defective work at his own cost. All damaged plaster shall be patched as directed by
the Engineer. Patching plaster shall match appearance of and shall be finished level with
adjoining plaster.

Metal Lath

Metal lathing shall be fabricated from sheet steel and shall be of uniform quality and free from flaws
broken strands, cracks and corrosive pitting, shall be rectangular and true to shapz and shall comply
with B5-1369.

All lathing shall be galvanized. Where plastering material depends entirely on the lathing for its key,
these shall be not less than two complete mesh openings per 1-1/8"n one direction and the width of
the aperture shall not be less than 3167,

theets shall not be less than 1.6 kgfsg.m when fabricated, using 0.7 mm thick steel sheet, Where used
on smooth surfaces to form a key it sh~11 be not less than 1.2 krfsqg.mm when fabricated, using 0.5
i Ehick stesl sheet, Tying wire shall be 1.2 mm diameter galvanized annealed iron wire,

Sheets shall be welded to angle iron frame as shown on drawings. 8.
Angle and Beads

Angle beads, stop beads, depth pauge beads, edging prafiles, plaster dividing proflles, Interlar angle
profiles, plaster borders and the like shall all be manufactured from sheet steel and galvanized after
fabrication, #l beads shall be perforated at edges to ensure good adhesion of the plaster work,
Thickness and dimensions shall suit particular focations and plaster thickness,

Al angle beads, stop beads, depth gauge beads and the like are to be ffited in accordance with the
manufacturer’s instructions, at Ml corners, stops, joints, otc, as per directions of Engineer In charge.

Internal / Extarnal Plastoer
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8.1

9.2

9.3

0.3

Where specified in the Drawings external surface shall have an average 20mm thick. plaster
finish, consisting of a base coat of 1:4 cement sand mortar in Grey cement and the finish coat of
sminoth plaster as shown on the Drawings and as directed by the Englneer,

Where specified in the Drawings all internal plaster shall have an average 12mm thick consisting
of base coat of 1 :311:4 cement send mortar in grey cement and Tinish coat of smooth plaster as
shown om the Drawings and as directed by the Engineer.

Wire mesh should be used in joints where an RCC member sueh as Columns, Beams, slabs etc
meets masonsy in Plastar.

Stucco Plaster

Wherever specified in the drawings external stueee plaster shall congist 'of 13, one part white
cement & I parts approved shade of marble chips zere size mixed with approved pigment te
achieve desired shade, Wherever shown on drawings, proves shall be provided with aluminum
U/ channels, The Constructor shall prepare mockup samples of stucco plaster for the approval
of Emgineer. The plaster shall be applied with machines and  the fnal  rough
surfaceftexture/shade shall be as por the approved sample, direction and approval of the
Englneer-in charge,

10,  Cleaning and Protoction

19.1

10.2

10,3

Rubbish and debris shall be removed as necessary to make way for work of other trades and a4
dirgcted by the Ehgineer, As epch room or space is completed all rebbish, debris, scaffolding
and toolks should be removed to leave the room clean.

Prioe to plastering all aluminum windows, finished metals should be covered by sheet of plastic
or tarpaulin bo protect it from damage.,

Protect finished plaster from lnjury by ang source, Comstructor shall also protect walls, floors
and work of ather trades from Plastic materials.

11,  Tolerances

Surfaces of plaster work shall be finished with a true plane to correct line and fevel with all angle and
corners 1o a right angle unless otherwise specified and with walls and reveals plumb and sguare.

Blaximum permitted tolerances shall not exceed 1/8% in & feet varlation from plumb or kevel inoany
expased lne or surface and 1716" variation between planes of abutting edges or ends,

12,  Measurement and Payment

12.1

Slgriatu re

Gieneral

Except otherwise specified herein or elsewhere in the Contract Documents, no measurement
and payment will be made for the under mentioned specified works related to the relewant
itemne of tha Bill of Quantitizs. The cact thereof shall be deemed to hava been included in the
fuoted unit rate of the respective item af the Bill of Guantities,

The rates quoted by the Constructor in the B of Quantities shall include waork te be axecuted
under these specification in any floor and at any height.otherwise spacifically stated |n the
relevant item of Bill of Guantities and the Constructor shell not be ertitted to any clalm or dlalm
any coanpersation on this account,

lig tetal lath ower reinforced concrete and masenry joint,
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1212 Joints, junctions, corners, beads, drip cowrse edpe, roundings,  and aluminum UM
channels in groves. Etc,

12.1.3 More than one layer due to any unevenness in the finished works and base coat plaster
in stucco plaster inchuding marbie chips/color pigments,

12,14 Cutting & patching of all defective works.
12.1.5 Surface preparation, cleaning and protection as specified,
12,16 Marble chips & pigments in stucco plaster,

12.1.7 Roughning of first coat of plaster before applicetion of Ind coat incase where overall
reguired plaster thickness exceeds 172 Inch,

12,7 Plaln Plaster/Stucco plaster Measurement
Deductions shall nat be mace for ends of joints, beam posts, etc, and openings not exceeding 5
sguare feet each and no addition shall be made for reveals, jambs, soffits, sills, etc. of these
ppenings non for finishing the plaster around ends of joints, beams posts, ete,
in case of opening of area exceeding 5 square, feet sach, deduction shall be made for the
openings and also ne addition shall be made for reveals jambs, soffits, sills, ¢tc, of thase
opEnlngs,
Peasurement of acceptably comploted warks of plaster will be made on tho basis of number of
cquare feet of the swface arez plaster as shown on the Dvawings, or as directed by the
Enginesr,

123 Payment
Payment will be made for acceptable measured quantity of plaster on the basis of unit rate per
souare feet quoted in the Bl of Quantities and shall constitute full compensation for all the
works refated to the ibem.
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SECTION - 16 MARBLE

Scope

The work under this section of specifications, consists of providing all materal, |labour, plant,
pquipment, appliances in any floor and at any height and performing all operations required for
providing and Installing marbio natural stone slab for tallet counters, where shown on the drawings,
com plete in strict accordance with this section of the specification and the applicable Drawings.

Submittals

The Constructor shall submit manufacturer's specifications and other product data Tor each type of
marble stone and fistures required, Including Instructions for handling, storage, Installation and
protection,

Shop Drawings shall be submitted showing sizes, dimensions, sections and profiles of slab, areangempnt
and provisions for jointing, anchoring, fastening and supports and other necessary fixing details.
Indicate locations, Byeuts and pattern arrangements for each stone type and coler.

Submit three ranges samples 300mm % 300mm in size of each type of stone showing color, grade,
finishing and texture for approval of the Engineser,

Delivery, Storage and Handling

Materials shall be protected from damage during loading, shipment, delivery and storage. Non stalning
materials for blocking and packing shall be ysed, Stack marble at site in accordance with manufacturer's
recommmendations ard 2% required to provent stainlng,, scratching, etching or breakage,

Materials
4.1 General

Marble shall be compact, dense, metamorphic rock of lime stone origin obtained from guarries
within Pakistan. It shall have a specific gravity of 2.7 and hardness number on Moh's scale shall
range from 3 tod,

Cbtain each martde stone type from a single quarry and ensure consistent celer range and
textuee threughout the waork, Al pieces shall be of uniform thickness and Sruly square In shape,

Provide marhbe slabs/sils and tiles of specified sizes in floors, skair bread & risers and counter
taps as shown on drowings,

Provide markde slabs’ sills and tlles of type, calor and finksh for oach area as directed by the
Consultant /Enginear Incharpge.

Provide stone of specifled thickmess. Saw cut the back surfaces that are meant to be concealed
im finished work.

Provide ireegular shaped units, staircace unlts and skirting base units to the profiles of reguired
shapes & sizes and polished exposed surfaces wharever specified.

4.2 miarble Stone Typea

All marble stone types are to be selected and approved by the Engineer for quality, color and
texture,
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4.3

2.4

Marble: Marble of approved type and color of local origia, Tirst class quality and high class finish
acceptablé ko the Engineer

Beds and Backings

Where applcable, standard cementious screed and mortar bads and backings, mixed and
proportioned by volume shall be as follows: -

Girey ordinary Portland i1 part
Cerment Sand Water ©3 paris

s Clean, friesh and free from deloterious
substances

Adhesives, Grouts and Sealanis

Proprietary adheshees, Joint grouts and sealants of approved type a8 requited and
recommended by the manufacturer for specific application shall be used. The color of the [olnt
prout and the scalants shall match with the color of stone,

5 Execution

5.1

5.2

5.3

6.1

b2

6.3

Flooring, Skirting/dade and Stair

Apply cement slurry coat over surfaces of concrete substrate immediately prior to placing
setting bed. Limit area of application to avoid premature drying out, Install setting bed of
reguired thickness and set stone wunits before initlal set occurs, Apply a thin layer of cement
paste to bottom of each unit. 561 tamps and leval units immediately. St units in required
pattern with uniform joint widths.

Point joints as scon s possible after ipitial set. Force grout Into jolnts, strike flush and tool
slighthy concave.

Remove mortar and grout from surfaces well still molst and 2= the work progresses.

Po net permit trafflic on finished surface during setting and for 8 minimum of 24 hours after
final pointing of jeints,

Pdarkle Tollet Counters

Marble toflet counter tops of the specified size shall be installed in areas shown on Drawlings
with M. angle framing and fiking accessories in accordance with approved shop drawing.
Joints shall be cement grouted with matehing calor or with matching cobor sealant.

Repalr and Cleaning

Remowve and replace stone units which are broken, chipped, stalned or otherwise damaged.
Where directed, remove and replace units which do not match adjoining stonewerk or are not
in line and level as shown on Drawings. Provide new matching units, install and point [olnts te
eliminate evidence of replacement. Repoint defective and unsatisfactory |eints to provide neat,
unifarm appearance.

Product Delivery, Storage and Handling

Material shall be delivered In original; unopened, protective packaging, with manufacturer's
Iabels indicating brand rame, pattern, size, thickness and fire rating,

Material shall be stored in original pretective packaping to prevent soiling, physical damage or
wetling.

Cartons shall be stored in the Installaticn ares, opencd alb cach end to stabilize mobsture

cunmmzhd temperature, for 4B hours prior to installation,
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1.

11.

lob Site Conditions

| Waork which will be concealed by false ceilings shall be completed, tested, inspected and
accepted before celling work is starbed,

T2 False ceiling Installation shall not begin until the area has been closed in, and temperature and
humidity approximate occupancy conditions. Wet work shall be cured and dry before ceiling
wark (= started.

7.3 Surface which will support the ceilings, and those to which the calling abut, shall be inspected
and accepted for completeness and adequacy lo réceive the ceilings before the work begins.

Installation and Warkmanship

False ceiling suspension system and panels shall be installed in accordance with the requirements of
BSI-CP.290 and with the manufacturers recommendations as approved by the Engineer.

B.1 Suspension System

The hangers as specified shall be evenly disposed as per drowings, details and place and
pasition a3 indicated. The suspension system should be Installed by , making holes direction in
the roof and shall be made good as directed by the Engineer. Their lengths clear of roofing slab
shafl be at per shop drawing details.

The framing of the spacified section and ran at spacing as per shop drawings, The jointing of
runners to hangers shall be as per approved shop drawing details, The extra framing if required
shall be provided for light receptacles as per approved shop drawing details.

Wall hangers shall be positively and rigidly connected to the structune and 1o cross runnors,
8.2 False Ceifing tiles,

Tiles shall be instalted In the grid system after completion of installation of the suspension of
lighting and air conditioning fixtures.

Forming ceiling panels shall be laid out in pattern incleding border of uniform width areund all
stdes of pach criling area. The pattern shall be as per shop drawings approved by the Englneer,

All pianels shall be furnished and installed in an approved manner and as per approed types,
cizes amd surface design,

Fixtures

Light fixtures chall be installed as per approved pattern and supported In accordance with
manufacturer's recommeandations.

Finishing

After installation, dirty, solled or discolored surfaces shall be cleaned and left Tree Trom defects and
ready to receive any painted finish if required.

The panels which are damaged or mmproperly installed shall be removed and replaced’ by the
Constructor at his cost.

Measurement and Payment
1.1 General

Except otherwize spacified herein or elsewhere in the Contract Documents, e measurement
and payment will be made for the under mentioned specifled works related to the relevant
items of the Bl of Quantitios, The cost thereof shall be deemed to have been indluded in the
guoted unit rate of the respective items of the Bill of Guantities.
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The rates quoted by the Constructor in the Bll of Quantitios shall include work to be execuled
under these specification in any floor and at any height except where otherwise specificallby
stated in the relevam item of Bill of Quantities and the Constructor shall not be entitled to any
claim or claim any compensation on this aceount.

Alurninum approved sispension system including main channeis, maln teecress beo bars, wall
meulding and edge trims, hanger strips and accessories hold down clips, Auminum tiles / strips
ere, eomplete for aluminum tile / strips celling.

11.2  False Ceiling
11.21 Measurement

Measurgrment of acceptably completed works of respective types of false ceiling will be
made an the basis of net actual area in square feet of false ceiling provided and
imstalfed  in- position as shown on the Drawings o as  directed By the
Consultant/Engincer incharge.

11.2.2 Payment

Payment will be made for acceptable measured quantity of respective type of false
teiling on the basks of unit rate per square foot guated in the Bill of Quantities and shall
canatitute full compensation for all the warks related to the item,
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SECTION - 17 FLOOR AND WALL FiNISHES

Scope

The work under this section of the Specification consists of furnishing &l plant. labour, equipment,
appliances and matarials and performing all operations in any floor and at any height in connection
with the Installation of cement concrete floors and floor finishes including bases, skirting and external
surface treatments, complete in strict accordance with this section of the specifications and the
applicable drawings and subject to the terms and conditions of the Contract.

Matarial
2.1 Cement

Cement shall ba ordinary Portland cement confarming to B.5, 12 or PS5 232,
.2 Sand

All fine sand shall be abtained from sources approved by the Engineer. The grading shall
conform to B.5 282 Grading Zone 1 and 2 of which the gradation limits are as follows:

Percentage (by welght] passing

B.5, Siove Grading Zena 1 Grading 2one 2

3/8" {953 mm) 100 100
316" (4,765 mm) 00-100 90-100

Ma. 7 GD-95 75-100

M. 14 ap-70 55-00

M. 2% 15-34 35-58

Mo, 52 5-20 010

Mo, 100 0-10

;3 Coarse Aggregate

Coarse aggregate shall be crushed or uncrushed gravel or crushed stone, angular or rounded In
shape and shall have granular, crystalline or smooth surface free from frioble, flaky and
laminated pieces, mica and shake, It shall not contaln matters injurious to concrete, All coarse
speregate shall conform to B5S NOLBE2 and shall be graded as follows:

B,5. Sieve % Passing by weight
1* [25.40 mm) 1630
3/4° (19.05 mm) 50-100
/8" [ 9.53 mim) 2055
31674765 mm:l 03-10

The aggregate shall he stored on properly constructed paving or as diracted by the Engineer.

There shall be a physical partition between the stockplles of coarse and fine apgregate. if
required aggregates shall be washed and screened to the satlsfactlon of the Engineer. Sipwe
analysis of all the aggregates to be used in the works shall be carried out as and when required
by the Engineer. All aggregate shall be subject to the appreval of the Engineer,

e
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any agpregates not found to be of the specified/approved standard shall be rejected by the
Engineer and all such rejected material shall be removed Trom site with-out delay,

Floors, sub-base or base constructed with rejectod aggregates shall be dismantled and rebuilt at
thir pwpense of the Constructar,

2.4 Stone Ballast
Stone ballast to begsed as soling shall comprise of strong, hard, durable stone of approved size.
The stone shall be obtained from approved quarry and shall be sound, free from laminations
and weal clegvages and shall confarm Lo specifleations of "Stone Sollng".

L5 Water
Water used for mixing concrete, curing or any other cperation of the works specified herein
shall be freesh, clean and free from organic or inorganic matters in solutlons or in suspension.
Only water of the approved quality shall be used for all constructional purposes:

2.6 Ceramicf Porcelain tiles
Ceramic tiles shall be imported, premium quality, plain white/ colored or printed. Porcelain tiles
shall be imported lRalian or Spanish or Granitto, The tiles shall be of sizes as specified on tho
drawings and shall confarm, to BS 12E1 as per samples.

2.7 Cleaning Compaund
The compound used for all eleaning of terrazzo shall be an approved neutral chemical cleaner
froe from acld and alkall or amy other material that will affect the color or otherwlse damage
the terrazzo and shall not affect the conductivity of terrazzo floors,

1E PV Winyl Tiles
PVC vinyl Liles shall be imported best quality of size 300mm X 300mm Color and shade shall be
as per sample to be submitted by the Constructor and approved by the Englneer.

2.9  Division Strips
Division strips shall be of marble as approved by the Enginoer. Standard division strips for floor
finishes shall be not fess than Smm (37167 in thickness and shall not be less than 1-3/4" in
depth,

2,10 Marble Chips
Markle chips shall have an abrasive hardness of nof less than 16, a3 dotermined by the test of
wear reslstance [n Mational Bureau of Standards Reports MBS 98, Skze shall vary from Mo, mem
to &8,

211 Preservative Material
Preservative treatment for terrazzo floor shall produce a water-proof finish which will not be
impaired by immersion In water at room termperature for a perlod of 2-1/2 hours,
approximately 18 hours after the floor is finished by buffing, as specified. The preservative
material shall not discolor the terraeze nor leave a tacky or sticky finished film on the surface
after buffing.

Cement Concrete Flooring

The materials for C.C flaoring shall be same o already spectliod ender clouse 3, "Materials",

31

Composition of Concrete
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4,

3.2

3.3

Concrete shall be composed of Portiand Cement, sand, coarse, aggregate and water, all well
mixed and brought to the proper consistency, The Constructor shall mix the Ingredients as
indicated on the Drawings. The proportions of the various ingredients shall be determined from
tirne to fime during the progress of the work and tests shall be made of samples of the
aggregates and the resulting concrete. The mis proportions and appropriate water-cement
ratio will be determined on the basis of the production of conerete having reguired workability,
density, impermeability, durability and required strength,

Pixing Concrete

The concreéte ingredients shall be mixed in a batch mizer for not less than 1-1/2 minutes after
all ingredients, except the full amount of water, are in the mixer. The Engineer reserves the
Fight to increase the mixing time when the charging and mixing eperations fail to produce a
concrete batch in which the ingredients are uniformly distributed and the consistency 15 not
uniform, The concrete shall be uniform in composition and consistency from batch to batch
except when changes in composition or consistency are required. Water shall be added prior
to, during and following the mixer charge. Excessive aver-mixing roguiring addition of water to
preserve the required concrete consistency will not be permitted, The concrete ingredicnts
shall be mixed by volumetric measurerment ln purpose made boxes approved by the Engineer,

Construction

The base course of the floor shall comprise of stone ballast ef 2 inches [approyw: 50 mm) mosh
size, The base course shall be thoroughly compacted by suitable power rammers to the total
consolidated thickness as shown on the Drowings and as approved by the Englnesr, The
intersticas shall be filled with smaller size stones, The base course shall be blinded with sand
and the whaole surfate watered. Qver the well compacted base course, a layer of concrote of
the required grade and thickness shall be laid, In panels of the sizes as indicated on the Drawing
and as approved by the Engineer.

After the C.C bed has been cured, as directed by the Consultant/Engineer Incharge, it shall be
roughened and well watered before floor finishing Is lald, The floor finish shall comprise of
cement concrete of required grade and shall be laid in panels to the required thickness ps
shown on the Drawings or as directed by the Engineer, The concrete after laying will be
thoroughly rammed and mortar worked up to the top and smoothed with a steel trowel, The
edge of each section Inte which the floor is divided should be defined by wooden screeds of the
approved width and of a depth equal te the depth of the Boor concrete,

Freshly placed concrete floor and completed fleor portions as finished shall be protected to
provent loss of water by covering with damp hesslan, water proof paper, damp sand or other
approved material, and shall be kept constantly damp for a period of four days or longer after
concreting as directed by the Consultant/Engineer Incharge, The concrete shall be allowed to
dry out slowly over a peried of three days after wet curing is compheted,

The expansion joints shall be filled in with hot bitumen, of the approved grade, as directed by
Lhe engineer,

Terrazio Flooring

4.1 M
The terrazeo mixes shall be composed by weight as follows:
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4.2

€3

4.4

Plain terrazzo for all floors and bases indicated as terrazeo and not otherwise specified, shall be
composed of one part cement, white ar grey, and 2 parts of marble chips of the sizes and colors
heretnafter specified,

Preparation for Terrazzo

The grade and thickness of concrate as shown on the Drawings shall be lald as under bed to
recefne terrazzo, The surface of the bed shall be rousghened for bounding with the terrazze
fimish, If the surface is boo smooth it shall be roughered with o toothed chisel and, prior to
laying the terrazzo the hed shall be cleaned of all dirt, ol grease and extra leose material,

Divislon Strips

Terrazzo floors and bases shall be divided up by marble strips of specified thickness and depth.
The division strips between field work and borders shall have expesed tops in full width of the
strips. The division strips shall be set immediately after the spreading of the undor bed, the
strips being partially embedded thorein, securely anchored to the subfloor and grouted sclid.

All division strips shall be set, straight to lines and to the proper Ievel to ensure that the tops of
the strips will show uniformby after grinding and smoothening operations are completed and
jeints and intersections shall be fitted tight, Steips shall be braced to prevent bulging during the
placing of terrazzo.

Urlass etherwise shown on the drawings, the divisions in field werk of large areas shall not
excend 4 feet % 4 feet and in small areas shall not exceed 2 feet » 2 feet.

Edging strips shall be placed at doorways between terrazzo and other types of flooring and
along the edges of all terrarzo bases or borders and adjoining other types of floor finishes or
fleor covering. The edging strips at doorways shall be placed in line with the step face of doors.
Al edeing strips shall be anchored and grouted selid In the under bed or to the concrete sub-
flear and braced to prevent bulging a3 specified for division strip.

Laying Terrazzo

4.4.1  The sub-surface shall be swept clean, thoroughly maisterned, but not saturated, and
slushod with & coating of neat cement grout approximately 1/8" in thickness, The
under bad cansisting of class 'C cement concrete sereed shall be spréad and brought to
a level not less than 3/4% helow the finished floor leyel. The dividing strips shall be
inskalled in the green under bed, The terraczo mix shall be spread, tamped and rolied
imbo & compact mass not less than 3/4° thick, After rolling additional aggregate mix
shall be sprinkled over the surface to fill up all depressions, b take Up excess maisturo
and ta permit the terrazzo to be trowelied to o level, dense and even surface, slightly
above the finish line of foor. This level, shall allew for the surface grinding necessary 1o
expose the specified area of aggregate, and to produce smooth, level Noors free of
waves and depressions.

4.4.2 Scasoning
The completed terrazzo shall be allowed to seasen for & days durlng which time it shall

b kept maist by (1) covering with approximately 17 thickness of sand; or {2) covering
with bullding paper or mats; or (3] sprinkling with water at every 10 hour interval,

443 Surface

Following the curing period, the terrazeo shall be machine ground to & true, even
surface using a Mo, 24 grit followed by a No, BO grit of finer abrasive stone. After the
first grinding, the fleors shall be thoroughly grouted with the same cement and color
carnposition a5 specified for the matrix of the terrazzo mix. The grout shall be of the
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4.4.4

4.4.5

A.4.6

a.4.7

conslstency of thick cream, and shall be brushed over the floor to eliminate all pits and
tharoughby fill the surface tor final grinding.

Finisking

Mot less than 72 howrs after application, the prouting coat shall be removed by
grinding. In the later stages of grinding, the grit stones or other abrasive wsed in the
agrinding machine shall beof a grain or fineness that will give the surface smooth finish,
tmiall areas, inaccessible portions and corners which cannct be reached by the grinding
machine shall be grownd and rubbed by Band,

Protection

The walls and all surfaces of the finished work of other trades shall be properly
protected from damage and spolling during the process of grinding end washing of the
terrazza. After the finish prinding has been completed and the surface treatment
applied, the terrazeo work shall be covered and protected with material appreved by
the Engineer until completion of the work of all other trades.

Cleaning and Coating

Prior to placing the protective covering, the terrazeo floor shall be approved by the
Engineer. After the work of all other trades has been completed and the protective
cowering removed, all terrazzo work shall be washed with cleaning compound, mized
with warm water and using o fine abrasive where necessary to remove any stains or
cement' smears. The terrazze’ shall be allowed to dry thoroughly and shall be glven a
cealing application of preservative material. The sealing material shall be applied in
pecordance with the manufacturer's directions, leaving 2l terrazzo work in clean
conditicn as approved by the Engineer,

Dado/Skirting

The ingredients of dado/skirting shafl be one part of cement and two parts of markle
chips varying from Mos, zero to 2, Striking shall be Inld over a base of plaster of
specified thickness. The thickness of dadofskirting layer shall be as specified. The
surface shall be grinded and polished to the satisfaction of the Engineer.

5. Installation of Tile Flooring

When setting out the tiles, care shall be taken to establish the correct slovation for the floor. & gauge
red shall be used, indicating the overall measurement of 2 given number of tiies with specified joint
width to reduce cutting,

After the floor has been machine finished, It should be covered with white, non-stainiog sand or rags to
pratect It while other work is being done, After removal, the floor shall be thoroughly scrubbed,

5.1 General

The base shall be prepared by layling cement concrete of specified grade and of thickness as
shown on the drawisgs, or specified in the Bill of Quantities,

The curing period of the setting bed shall be as directed by the Enginesr. A large an area of
setting bed shall be spread at one time as can be covered with tiles before the martar has set.
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5.2

Surplus mortar shall be removed, The thickness of setting bed in any space shall not be less
than 1/2",

Floor and wall surfaces to receive the tiles shall be thoroughly cleaned of all dirt, dust, oif and
other objectionatle matters. THes shall be laid out from the centre fine of each space in an
oiutward direction and the pattern should be made symmetrical with a minimum number of cut
tifes as directed by the engineor,

laints between the tiles shall be of uniform width, Tiles shall be eut with a suitable cutting tood
ond rough edges shall be rubbed smooth. Tiles shall be laid to the straight edpes,

Ceramic/Porcelain Tiles

The ceramic/porcolain tiles shall be laid to the reguired lines, levels and grades over a setting
bed of cement sand mertar comprising of one part of cement and 4 parts of sand by volume
and the joints filled with neat white or grey cemant including vertical and horizantal covers.
The tike Toor shall be Kept wet for at least 72 houwrs and no traffic should be pllowed on the tiles
during curing persodd,

f. Measurement and Payment

6.1  General
Except otherwise specified hereln or elsewhers In the Contract Documents, no measurament
and payment will be made for the under mentioned specified works related to the relevant
items of the Bill of Quantities.
The cost thereof shall be deemed to have been included In the quoted unit rate of the
respoctive tams of the Bill of Quantities,
8.1.1  Loss and wastage of material due te consolidation, erosion and settlement,
&.1.2 Al type of joints {expansion, contraction and constriction Joint ete.],
613 Class'C' cement concrete screed base and 1:4 cement sand mertar  under floor,
.14 Hough plaster base under skirting f dado.
1.5 Finlshing/grinding, washing & polishing works of ceramic, concrete, terrazo tile,
terrazzo floors and marble tikes,
&.14  Marble strips in terrazeo floors
G177 1:2and 1:4 cament sand rough cast plastes,
6.1.8 Sand cushion under concrete pevers
1.9  Adhesives used inthe laying of PYC flooring.
5.1.10 Bedding f Jointing Material of Envicrete jall
£.1.11 Pigmented grouting
£.1.12 Cleaning of tiles after installation,
6.1.13 Bull-nozing, chamfering of edges of marble tops including base mortar and
raking hokes for wash basin including all necessary fixlng accessaries,
6.2 Cement Concrete Floor
.21 BASUFRITIEnL
-
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Messurement of acceptably completed works of cement conerete floor stoel trowellod
finish will be made on the basis of net actual area in sguare fezt lald in position as
shonwm an the Drawings or a8 directed by the Engineer.

(.22 Payment

Payment will be made for acceptable measured quantity of cement concrete floor steel
iroweled finish on the basis of unlt rate per square fest quoted in the Bills of
Quantities and shall constitute full compensation for all the works related to the em,

h.3 Ceramic/Parcelain Tile Floor
&.3.1 Neasurement

Measurement of acceptably completed works of ceramic/porcelzin tile in floor will be
made on the basis of net actual area in square feet-of floor laid in position as shown on
thie drawing or as directed by the Engineer,

5.3.2 Payment

Payment will be made for acceptable measured quantity of ceramic/porcelain tile floor
on the basi of unit rate per sguare feet guoted in the Bl of Quantities and shall
comstitute full compensation for all the works related to the ibem.

6.4 Coramic/Porcelain Tile Dado/Skirting

6.4.1 Measurement

Measurement to acceptably completed works of ceramic/Porcelain tile in dade/skirting
will' be made on. the basis of net actual area In square feet of dado/ skirting lald In
peosition as shown on the Drawing or as directed by the Consuitant/E nglneer Incharge.

6.2 Payment

Fayment will be made for acceptable measwied quantity of ceramic/porcelain tile in
dade skirting on the basis of unit rate per square fest quoted In the Bills of Quantities,
The unit rate shall include all cost of cement, sand, mortar and shall constitute full
compensation for all the works redated to the [bems,

6.5 Terrazzo Flooring/Skirting
B.51  MMeasursment

Measurement of acceptably completed works of terrpzzo flooring/skirting will be made
on thee basis of not actual area in square feat laid in position as shown on the Drawings
or as directed by the Consultant/Engineer Incharge,

B.5.2 Payment

Payment will be made for acceptable measured quantity of terrazzo flooring skirting
on the Basis of unit rate per square feet quoted In the Bills of Quantities and shall
constitute full compensation for all the warks related to the item,

6.6 PVC winyl Tile
6.6.1 Measurement

Measurement of accepiably completed works of PYC vingl tile flooring will Be made on
the basis of net actual area In square feet laid in position as shown on the Drawings ar
a5 directed by the Consultant/Enginesr Incharge.

.62 jPayment
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Payment will be made for acceptable measured quantity of PYE vingl tile fooring on
the basis of unit rate per square feet gquoted in the Bills of Quantities and shall
constitute full compensatian far all the warks relatad to the item.
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Scope

SECTION — 18 PAINTING

The work under this section of the Specifications consists of furnishing all materials, plant, labour,
equipment, appllances and perferming all eperations in amy fioor and at any height @ connection with
surface preparation, mibdng, painting concrete works, gates, frames, walls, collings and all . such
surfaces as shown on the Drawings andfor as directed by the Engineer. The scope of this section of
specillention & eoversd with detailed specifications as laid down harain,

Applicable Standards

Latest editions of fellowing British Standards are relevant o these specifications wherever applicahle,
1 B5I [British Standards Institution)

245  Specification for mineral solvents [white spirits and rizlated hydrocarbon
solvents| for paints and other purposes,

2521 Lead - based-priming paint for wood work |

2523 Lead based priming paint for iren and steel,

2569 Spraved metal coatings,

4R00Paint colors for building purposes. Painting of  bullding.CP2

3. Clesning and preparation of metal surfaces

2l

3.2

3.2
3

3.5

Except as ctherwise specified, all painting shall be applied in conformity with RS CP 231
"Painting of Building™ as applicable to the work,

The Censtructor shall repair at his own ‘expense all damaged” or defective areas of
shop-painted metal and structural steel work. Metal surfaces against, which concrete is
to be placed will be furnished shop-painted and shall be leaned prior to being
tmbedded in concrete.

Except as otherwise specified all concrete and plastered surfaces are to be painted.

The Enginecr will Turnish 3 schedule of colors for each area and surface, Al colors shall
be mixed In accordance with the manulacturer's instructions,

Colors of priming coat (and body coat) where specified, shall be lighter than those of
finish coat. The Engineer shall have unlimited choice of calors.

samples of all colors, and finishes shall be prapared in advanes of requirement so as
not to delay work and shall be submitted ta the Engineer for approval bafore any work
Is commenced, Any work done without such approval shall be radone to the Engineer's
satisfaction, without additional expense to the Employer. Samples of each type of paint
shall be on separate 12" ¥ 12" x 1/8" tempered hard board panels. Manufacturer's
colbor chart shall be submitted for color specifications and selaction.

4, Matarials

1.1

a2

All materlals shall be acceplable proven first grade products and shall meet or exceed
the minimum standards of reputable manufacturers as approved by the Engineer,

Calors shall be pure, non-fading pigments, mildew-proof sun-proof, finely ground in
approved madium. Colors used on-plaster and conerete surfaces shall be lime proof, All
materials shall be subject to the Enginesr's approval,
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4.3 All symthetic enamel palnts and primess for strectural steel works, metal work and
wiood works will be the bast available of its type and shall be approvad by the Enginoer
prior toits procurament,

4.4 Approved guality Weather Shield Weather Coat paint chall be vsed for painting the
pxteriors of the structures of other surfsces where specified on the drawlngs ne
directed by the Engineer,

4.5 The plastic emulsion paint, vinyl emulsion paint or similar as approved by the Engineer
shall be wsed for interior surfaces,

4.6 All material for Bitumen painting sholl consist of Bitumen grade 10720, 1t shall be used
for foundations ar wherever recommended by the Engineer.

1.7 Only paints manufactured by 1], Berger or approved equivalent shall be used in this
Project, Al material shall be delivered to site in thelr original unbroken cantainers or
packapes & bear the manufacturer's name, label, brand B formula & will be mized and
applied in accordance with his directions,

5. Delivery Storage And Container Sizes

Paints shall be delwvered to the site in sealed containers, which plainly show the type of paint,
color (formula er speciflications number) batch nember, quantity, date of mandacture, name of
manufacturer and instructions for use, Pigmented paints shall be supplied in containers not
larger than 20 liters. All materials shall be stored under cover in a clean storage space, which
should be accessible zt all times to the Engineer. Il storage is allowed inside the building, foors
shall be kept clean and free from palnk spiltage.

i, Surface Preparation

6.1 All oil, grease, dirt, dust, loose mill scale and any other foreign substance shall be
removed from the surface to be painted, polished and white washed by the use of a
sobvent and clean wiping material. Following the solvent cleaning, the surfaces shall be
cleaned by scrapping, chipping, blasting, wire brusking or other effective mesns as
approved by the Engineer.

6.2 In the event the surfaces become otherwise contaminated In the interval between
cleaning and painting, recleaning will be done by the Constructor at no additional cost.

G.a Surfaces of stainkess steel, aluminum, bronze, and machined surfaces adiacent ta miekal
wiork being cleaned or painted shall be protected by effective masking or other suftabla
means, during the cleaning and painting eperations,

&4 All the surfaces to be painted with approved geality paint shall be free from dust, dirt,
fungus, ichen, algae ete, il paint, varnish and lime wash should always be removed by
seraping and washing.

6.5 All surfaces to be bitumen painted shall be thoroughly cleaned of any aceretion, dust,
cirt et by scraping, wire-brushing or as directed by the Englneer, The surface shall be
primed with a coat of asphalt oil used at the rate of not less tham 0.50 pound per
square foot.Mo work |n this section shall be aliowed untll all surfaces or conditions
have been inspected and approved by the Enginear.

1. Application

.1 M palnt and coating materials shall be in a theroughly mixed condition at the time of
application. All work shall be done in a workman like manoer, leaving the Mnished
surface free from drips, rddges, waves, laps, and brush marks, Al palnts shall be applled

signaturefstamp of Client 114 signature/Stamp of Contractor

Director | Works & Services)
Thie Beaazlr Bhuito Shaheed
Wnreaipity of Techasiogy sod shil Denelopmpad
Mhanzis Bin



7.2

J4

4.

1.3

under dry and dust free conditions. Unless approveed by the Engineer palnt shall not be
applied when the temperature ol the metal or of the surraunding air is belew 7
degress centigrade. Surfaces shall be free from meisture at the time of painting.

All primary paint shall be applied by brishing. The first coat of paint shall be applied
immediately after cleaning. When paint |+ applied by spraying, suitable measures shall
be taken o prevent segregation of the paint in the container during painting
operaticn.

Effective means shall be adopted for remaving all free oif and moisture from the air
supply flines of the spraying equipment. Each coat of paint shall be allowed to dry or
harden thoroughly before the succeeding coat s appliod. Surfaces to be painted that
will be inaccessible after installation shall be complately painted prior to installation,

Coats of Weather Shield Weathar Coal paint shail be applind In accordance with the
manufactirer's Instructions or as directed by the Engineer

Only as much material should be mixed 25 can be used up in one hour, Over thinning
will not be permitted, After the first coat the surfaces will be soaked evenly four or fve
times and the second coat shall be applied after leaving for at least overnight.

Where shown on Drawings all exterior 1,lishes shall be painted with Weathor
shietd/weather coat paint in approved colors as per manufacturer's specifications. The
number of coats shall be as chown on the drawings or as directed by the Engineer,

All woeden doors shall be painted with approved synthetic enamel paint as per
manufacturers recommendation and instructions or after approval of the Enginoer,

Plastic emulsion paint vinyl emulslon paint er matt enamel paint of the approved make
and shade shall be applied to surfaces as shown on Drawings as per manufacturer's
instructions. The numb?er of coat shall be as indicated on the Drawings or as directed
by the Enginesr,

Two coats of hot bitumen paint shall be applied to exposed concrete surfaces In
contact with earth, The first coat shall be allowed to dry for about six hours befare
applying the second coat. During the operation of painting great care should be taken
to-avoid air bubbles. The manufacturers instructions and Engineer's directions shall be
com plied with,

8. lob Conditions

B.1

B2
B3

B

Observe manufacturer's recommaended minimum and maximum temperature but do
ot apgly paint or finish to any surface wnless amblent temperature is 10 degree C or

above and less than 43 degree C. No painting shall be done above 90% relstive
hurmidity,

Flace drop cloths to adequately protect all findshed work,

Remove and replace all items of finish hardware, device plates, accessaries, lighting
fistures or other remaovable items.

In no case shall any finish hardware or other finished item that is already fitted into
place be painted, unless otherwise specified,

9. Cuality Assurance

All paint for anyone surface shall be top quality, of one manufacturer and approved by the
Engineer, Doep lone accent colars shall be used and the unavailability of final coat colors may
ke the basis for rejecting materials for anyone surface.

1o, f Schedule of Measurement OF Paint Area
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101 lrrespective of prime coats and number of paint coats applied to exposed painting
surface area of column, walls, projections, cellings, false cellings and ether surfaces
[Except gates, doors windows and ventilators) shall be measured as per actual paint:
surface area for single time only and paid in accordance with quoted rate of Bill of
Quantities,

142
11, Measurement And Payment
111 General

Except  otherwise specificd  herein or eisewhere in Contract Documents, no
rmeasurement and payment will ke made for the under mentioned specifled works
related to the relevant items of the Bill of Quantities. The cost thereaf shall be deemed
to have been included in the quoted unit rate of the respective items of Bill of
Cuantities,

The rates quoted by the Constructor in the Bifl of JQuantities shall Include work to be
axcouted under these specification in any floor and at any height except where
otherwise specifically stated in the relevant item aof Bl of Cuantities amd the
Constructar shall not be entitled to any claim or claim any compensation on this
account

11.1.1 Preparatory works, including preparatery materials, scraping, scratching, sand
blgsting, clearjng, prime coating, priming, protection of finished works ete,

11.1.2 Poelishing works, including preparatory materials, scraping, cleaning, sanding
etc/

1113 Painting werk on steel & wooden surfaces,

11.1.4 Before application of paint on esisting surface the old paint surface shall be
removed existing paint filing of cracks, surface preparation and application of
prirmer coat, IF amg,

11.2  Measurement

11.2.1 Measurement of acceptably completed respective type of painting works will
b made on the basks of net actual areas in square feet of the surface painted
g5 shown on the Drawings or as directed by the Engineser,

11.2.2 Payment will be made for acceptabie measured quantity of respective type of
painting on the basis of unit rate per sguare feet qeoted in the Bill of
Cuantities and shall constitute full compensatéon for all the works related o
the item.
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1.

SECTION — 19 TEXTURED GRAFFITO WALL COATING

Scop

The work under this section of the Specifications consists of furnishing all matergals, plant, labour,

equipment, appliances and performing all operations in connection with surface preparation, mixing,

and application of graffito wall coating as shown on the Drawings and/or as directed by the Engineer,

The seope of this sectlon of specifications is covered with detgiled specifications as laid down hersin,

Genaral

21 Except as otherwise specified, all painting shall be applied in conformity with 65 CP 211
"Painting of Bullding" as applicable to the wark.

2.2 The Engineer will furnish a schedule of colors for each area and surface, All colors shall be
mixed in accordance with the manufacturer's instructions,

23 samples of all colors/coating, stains and finishes shall be prepared in advance of requiremant
so as not to delay work and shall be submitted to the Engineer for approval before any wark |s
cemmenced. Any work done without such approval shall be redone to the Engineer's
satlsfaction, without additional axpense to the Employer, Samples of each type of . coating
shall be on seéparate 300 ¥ 300 x 3 mm tempered hard based panels, Manufacturers color chisrt
shall be submitted for color specifications,

Material

3.1 Material shall be acceptable, proven, top-prade products and shall meet or excead the
minimum standards of reputable manulacturers as approved by the Engineor.

. The material for textured graffito coating shall be variable granular material and shall
camposed of Acrylic Copalymer Emulsions spherodial quartz various additives, metallic oxides,
Inerts of different gronulemetries coloring agent, antibacteral and antibacterial agents.,

3.3 All materials shall be defivered to site in their original unbroken containers or packages and
bear the manufacturer's name, label, brand and formula and will be mixed and applied In
accordance with his directlons,

Surface Preparation

4.1 All oll, grease, dirt, dust, Ioose mill scale and any other foreign substance shall be removied
from the surface to be coated, Following the solvent cleaning, the surfaces shall be cleaned by
scraping. chipping, blasting, wire brushing or other effective means as approved by the
Engineer.

In the event the surfaces become otherwise contaminated in the Interval between cleaning
and costing, recleaning will be done by the Constructar af no additional cost,

Mo work in this section shall be allowed until all surfaces or conditlens have been inspected
and approved by the Engineer.

The grafito coating material should be applied with stainless steel trowel and finished with plastic

troweel in thickmess as per manufacturer’s spacification. Te get straight texture plastic trowel should be

moved vertically and the trowel |5 1o be rotated to obtain swir texture,

Measurement And Payment

ml Gemeral
Except atherwise specified harein or elsewhere in Contract Documents, no measurement and

; payment will be made for the under montioned cpecified works related 1o the relavant itoms
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af the Bills of Quantitics. The oost thereof shall be deemed to have been Included in the
quated unit rate of the respective items of Bills of Quantities.

5.1.1 Preparatory works, including preparatory materals, scraping, scratching, sand paper
rubbing, cleaning, protection of finished works etc,

5,12  Providing and applying reugh plaster base Corner, pattas, rounding®, arches, borders,
Eronves obr.

5.2 Measurament

hteasurement of acceptably completed works of graffito coating to specified surfaces will be
rade an the bacis of actual area in square foot of the surface coated as shown on the Grawing
or & directed by the Englneer,

Faymont

Paymant will ba made for acceptable measured guantity of coating 1o dpocified surfaces an the
basis of unit rate per sguare foot quoted in the Bill of Quantities & shall constifute full
eompensation for. all the works related bo the em
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SECTION - 20 HEALTH AND SAFETY MEASURES

1. Start with safety training

All workers must hold a current white cord bofore they commence work on-site. Site-specific induction
training should also be completed by each worker, to point out any high rigk areas and provide
Insbructions far SHMBEIEENCY manygement,

2. Minimise and manage risk

Dt Lo the nature of construction work, it's impossible te elimingte all safety risks. Howowver, mamny
comrmon safely issues can be avaided by conducting regutar safety audits and having procedures in place
o repot, AS5EAS and address potential risks,

3, Site security

Restricted site sccess should not only be put in place to siply pretect equipmont frem damage or thelt
Security im and outside of work hours is integral to protect: pedestrians frem potentlal constructien
harards. This indudes supervision or authorised site visitors,

atrict security and safety protocoks will also protect Constructor from Bability and nogligence in the case
of a safety incident or security breach.

4, Safe werk method assessment

A safe work method statement (SWMS] must be prepared for afl high risk construction projects, before
wark commences. The SWMS should cutline the scope of work involved, any potential safety ssuss, and
haow risks will be preventad and maraged, By law, construction work miist not commence until S5Y¥%HA5%
standards are met.

5. Use clear signage throughout the site

The site SWMS should be clearly displayed at the construction site, so that all safety protocols are readily
available - including a 24 hour emergency contact number and a mag or directions to the site office,
Wisible signage should also indicate site amenities {such as toilets), entry and exit points, and first aid or
CMmergenoy fire aipulpment,

6, Entry and exit points

Separate entry and exit points should be established for heavy machineryfvohicle access, ta strengthen
pedestrian safaty at high traffic points.

7. Compliant chemical storage

Chemicals need to be stored very carefully to minimize fires, explosions, asphyxiation, chemical injury and
pollution on anksltes. Use high quality, compliant putdoor storage: solutions such as pxplosive storage
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cabinets Lo segregate chembicals anid reduce spitlage.

E. Envlronmental conditions

Extreme weather conditions cam cause serous safety hagards. Your on-site emergency plan should
provide clear guidelines for workers who need to stop work in the event of natural disgster, severs
ervironmental conditions or other SMETEancy circumstancos.

9, Flrst ald

For the construction induskry, it's best practice to provide one ficst ald officer per 25 workers, First oid &its
anid epquipment st he  placed in  an paglly  accessible areq an sito,

10. Provide personal protective (PPS) eguipment

In many situations an employer Is obligated to provide PPS such as high vis vests, satety goggles and
safety harnesses to construction site workers, To find what PP5S you are required to provide for a specific
project, contact Safe Work Australia,

11. Dropped objects

It is your responsibility to secure objects onsite and minimise the risk of them falling. This video explains
th risks and how they can be avolded by putting preventative safety measures in place,

Construction safety doesn't end once the project is completed, and your workers have gone home, All
parties invalved in the construction process have a responsibility in ensuring that the the right equipmant
and quiality materlals are used, so that safaty ricks are avoidad long into the future.
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Section-21

Other terms & conditions
Mo cartage of any material arranged by the contractor himself fthemselves will be paid in any
shape,
Only palatable water of approved gquality will be used and Contractors shall have to make thefr
own arrangament of palatable water for use Inowork at his / their own eost,
Concrete shall be mised with mechanically operated Concrate Mirer with due concentration to
aggregate and water ratio.

iv. If ary wherever nomenclature or any item is elaborated or not clear or any typographical error
ciurs in the schedule for the tender it shoubd be read strictly as per composite schedule of rates
of standing rates committee Govt, of Sindh,

W, Al matarial shall confirm the standard specifications.

Wi, Mo any premium shal be allowod on fron-sccheduled itoms /f offered rates,

wii. Al the debris and surpius stuff shall be removed from the site / disposed of by the contractor for
which no any extra cost of cartage etc shall be pald.

il All RCC S PCC cost n Sity shall be mechanically vibrated by the contractor Fior which ne any extrn
cost will ba paid,

i Woark will be carried out as per P.W. D, specification.

X, Al materials / mixes used In structure shall be tested from recognized laboratory and test report
shall be submitted without any defay for which no any extra cost etc shall be paid,

xl, Efectricity used shall be tho responsibitity of contractor for wihich no any extra cost ete shall be
pald,

%il, Camp affice / stock § go-down constructed at site shall be the responsibifity of contractor for
which no any extra cost ete shall be paid,

i, Al workers within the execution area should wear protection belmets and full boots and ensure
all security measures for lives of labours / inhabitants shall be the responsiblity of contractor for
which no any extra cost etc shall be paid,

wiv, Inspection request shall be submitted before 24 hrs of execution of any new trade.

. Powr slip 1o be submitted for approval of any CC and ROC work well before execution of pauring.

Vi, The contractor shall have to visit the site bafore filling the bidding documents,

Signature/Stathp of Clienl 1M Signature/Stamp of Contractor

Director | Works & Services)
The Benazir Bhutlo Shaheed
Urreernity of Teskaslegy oo 1l Develpimint

Rigipe Miny



SECTIOM = 22 LIST OF MATERIALS

CIVIL WORKS

* DRDINARY PORTLAND CEMENT
. SLULPHATE RESISTANT CEMENT
" STEEL

¥ SAND

s CRLISH AGGREGATES AND STONE MATEL

" TERMITE PROOQFING WORK
* ALUMINILRM DOORS WINDOWS

A DMDLFBLE TEE ROC ROOF PANEL

" GLAZED TILES

. PORCELAIM TILES

" INDUSTREAL TILES
* BOND FOR TILES

’ PAINT WEATHER SHIELD, SPD DISTEMPER,
SYMNTHETIC EMAMEL PAINT, MATT FIMNISH
PAINT.

* PAINTS / PRIMER & PUTTY

& ALLIBAUNILIN EXFANSION, JOINT
COVERSTRIP FOR FLODRSAWALLS ETE

" HARDWARE & HANDLES

. GLASS
Siﬂnalu;cfﬁtﬂﬁp af Client 127
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Lucky Cement of approved quality ar
euivalent

Licky Cement of approved quality ar
eruivalent

Armreli Steel of approved quality or
efuivalent

Biealarl hill samd of approved guality from
Bholarl quarry will be used,

Good Cueality Crush from Ubhan Shah
guarry, stone matel of approved quality
frem Ubhan shah guarry will be used.

Aghenda / Bi Flex FMC o equivalent

Pakistan Cables or eguivalent

Mis. Irhar Concrefe Pet Ltd, [thar Group of
Companies or equivalent

Waster Tiles, Shabbir Tiles or equivalent

Shabbic Tiles of approved [Nano Polish] or
equivalent

Mational Tiles or equivalent
STILE BONDY ar equivalent

IC] / Berger or equivalent

IC1 / Borger or oguivalent

Balee, M5, Chemi Tech. or eguivalent

Bonco Brand oF equivalent

Tinded Glass imported Ghani Glass or
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" TEMPERED GLASS

o LOOKING MIRROR

. YENITIAN BLINDS

. FIBER GLASS SHEET (Hellow / Solid)
] GALVAMISED 1RON [Gd] PIEFE

. RCC PIPE

® UMyE PIPE

. JURBOLOMN
. COMNSTRUCTION CHEMICALS
. STEEL GROUTING

. ALLIMIMILIRA COMPOSITE PAMEL (ACP)
SHEETS

. BITUMEN / ASPHALT

o BITURMINCUS MEMBRANE
" MANHOLE COVER

" UPE IDOORS

" CONCRETE KERE BLOCKS

- CONCRETE HOLLGYY BLOCKS f SPLIT
RLOCES

- GRANITE / MARBLES

- CONCRETE BLOCKS
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eguivalent

Pakistan Safety Glass or equivalont
Imported Belgium Glass or equivalent
Protector, M| Décor or equivabent
Toughtite Brand or eguivalant

BASe, LLL or equivalent

b5, ROELA Brangd or equsialbent

Daces, Pak Arab, AGM_EURD GLILF Fipes
of equivalent

s, Diamond Foam or equvadent
s, FOSROC , Mitchels & Co or equivalent
bS5, Fischer , BAYs. Hilti or equivalent

M5, Dadex, M5, Aluce MASTER or
equlvalent

MDF/DFB brand or eguivalent

Mational Refinery’ Pak Hy Oils or
eruivalent

Pak Hy Dils or equivalent
C.hLE. or equivalent

W5, Fraames, / 875, Auvitronics Put. Ltd or
equivalent

hss. Emicrete, M/s, Izhar Crete, k5.
Magna Crede, or equivalent

M5, Envicrete/ M5, Magnacrete, or
equivalent

Marima Marble, FOPULAR Marble or
eguivalent

b s, Envvierete f bS Bes Block Hub or
equivalent
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COMCRETE PAVERS

BURNT PACCA BRICKS
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W's. Envicrete, M/s. [zhar Crete, /s,
Magna Crete, ar eguivalent

Burnt Bricks of apgroved gquality from
Karamabad Khairpur or equivalent

Ergiineos In-charpe,
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ELECTRICAL WORKS

TABLES OF COMNTEMNTS

Section Description

Section— A Technical Specifications.

Soction— 0 Low Vipltage switchgear.

Section—C Low Valtage Cables & Wires.

Section =D Conduits & Pipes,

Section=E Wiring Accessories.

Section =F Light Fixtueres.

Section =5 Earthing Systermns.

Lection —H Undarground Tranch & plpes

Bection —| Cable Tray System

Section - List of Approved Make & Manufactures
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SECTION - A
TECHMICAL SPECIFICATIONS

The specification describes the requirements for the supply and Installations of electricall law
CUETent systams,

1. SCOPE OF WORK

The works under these speclfications Includes providing of all materials & equipments and
perferming the waork necessary for completion of work as shown on the drawings, specifled
in specification & bill of quantities. The wark alse include to obtain clearances, certificates
etc. from the relevant authorities and also to ghve the required notlces to local alectrical
authoritles and assist the owner in getting electrical connections. The work shall by include
but not limited to the following:

al Electrical Works

I, Low Voltape Switchgear [Section - B)

il. Low Vaoltape Cable and Wires 15ection = C}
fil. Conduits and Pipes {Section = D}
i, ‘Wiring Accessorias 15ection = E)
i, Light Fixtures iSection - F)
Wi, Earthing Systam iSection - G
Wil Underground Trench & pipes {5ection = Hj
Wik, Cabde Tray System tsection =]

2. MATERIALS ORIGIM

al Al material angd equipment supplied by the Contractor shall be new and shall be In
accordance with the details described in BOQ andfor shown on drawings. I the contractor
desires to use different materials other than specified, he shall obtain the approval from
Engineer Incharge in writing before using the materials,

b} The Contractar shall alse be responsible to supply any other equipment net mentioned in
spocifications but which is nacessany for completion of works, it shall be provided by the
Contractor as part of the Contract

el Material shall be in accordance with high standard specifications. The contractor shall submit
the samples of materials with complete specifications ete for the approval of Engineer
Incharge, before grdering or Installation of materials, Approval of materialsfinstallstions shall
not relieve the contractor of any of his obligations or liabilities under the contract, The
Engineer Incharge /Cwners or Representatives reservie the right to inspect the materials in
store or In installed o1 site and to reject any material not complying with specifications
withouwt any extra cost.

dl When choice of manufacturers is aflowed for any material/equipment, the contractor shall
obiain the whole guantity required to comphete the job from one mamnsfacturer atherslse he
shall provide pvidenco to the Engineer Incharge for non-availability of material/eguipment in
market.
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3. RULES, REGULATION AND STANDARDS

al
k)
ch
i)
e}

The entire electrical installation S work shall be carried out by licensed alectrical contractor,
issued by Ebrctric Inspectar. The work shall be carried out by qualified & experienced workers
having permits/certificates isswed by Electric Inspecior 1o undertake such a job. The
contractor's license number and supervisors competency certificate shall be submit before
commencement of work,

Al works shall be carried cut In accordance with the latest edition of the Regulations of
Electrical Equipment of Buildings issued by the Institute of Electrical Englneers - Londan, the
Contract documents, the Eectricily Rules 1937 and byedaws that are In force from time to
time., Ay discrepancy between these specifications and any other rules and regulaticns shall
be braught to the notice of Gwner or his representative, and his decision shall be final and
conclusive,

The Contractor shall be responsible to complete all the formalities/requirements and get the
installations passed by the Electric Inspector and submit the test certificates to
OwenerElectric Company without any extra cost,

Al installations/equipment and materials shall conform to the fellowing standards:

International Electre-technical Commission [IEC)

British Standards (BS)

Matizmal Electric Code {NEC)

Matienal Standards

Any other international standards

In the event of conflict betwern the standards, the most stringent shall prevail.

Whenever any electrical equipment |5 1o be installed, which does not hold nationsl
standards, the Contractar shall take into account the specific standards chosen by the Owner
and make sure that the cquipment he has to install, meets any one of the above mentionad
standards.

4, INSTALLATION AND SERVICE CONDITIONS

4,1 Site Conditions
Al material and equigment supplied and installed shall be designed, manufactured and
tested to meet the following amblent conditions uniess specificafly stated otherwise for

any material / equipment:

i Maximum cutdoor ambient temperaturg i 45"
b. Minirmum Indoor ambient temperature : 15"
E Maximum relative humidity : = [ -
. hinimwmn relative humidity : 6%

4.2 Sorvice Conditions

4.3 Equipment shall be designed and built for continuows service with a minkmum of
supervishon and malntenance.

. JMAIN ELECTRICAL CHARACTERIZTICS

%
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5.1 Power Supnly System

Unless atherwise specified elsewhere, all equipment and material shall be designed
to operate and function satisfactoriy with the following minimem requirements
without any da-rating:

-Waltape 400N + 10%
- Phase Iphase, 4 wires system
- Frequency 50 Hz. #2 Haz.

52  Degres of Protection of Enclosures

For indoors, 1P31 minimum degree of Ingress protection of the enclosures against
contact with ling or moving parts and against ingress of solid fareign bodies or liquids,
shall be selected, In accordance with |EC 60529,

B. GUARANTEE
a3} The Contractor shall furnish written grantee that the material & installations meet with this
specification and the electrical systems are free from all grounds and all defective
waorkmanship and materials and will remain so far a period of one year after handover of
project. Any defect appearing within one year, shall be rectified by the contractar at his awn
sk,
by The centractor shall indemnify and save harmless the awner and Engineer Incharge fram and
#gainst all Eabilities for damages arising from injuries to persons or property occasioned by
ary act or commission of the warker/sub-contractor/contractor including any or all expanses,
legal or otherwise, which may be incurred, any and all expenses, legal or otherwdse by the
owner in the defense of any claim, action or suit
7. SPECIFICATIONS & DRAWINGS AT SITE
The Contractar shall have for ready accass and refer 2 compéeto sot of drawings/design, BOG
specification at site. He shall incorporate all changes, additlons/ alterations made at site
durlng Installations and shall prepare 2 et of drawings indicating the work as actually and
finafy instaled,

8. DISCREPANCIES IN TENDER DOCUMENTS AND DRAWINGS

The Contractor shall carefully examine the documents and drawings and If he finds any
discrepancies or omissions from the specifications, bill of guantities or drawings, or is in
doubt as to the meaning, he shall consult with the Engineer Incharge. before starting the
work. If such defective or modified work Is carred out by the Contractor, he shall rectify the
sarme at his owe cast.

9. MEASUREMENT OF WORKS

The quantities set out in the bill of quantities are estimated guantitics and they shall not he
taken as actual and corect quantities of work to be executed by the Contractor. The
Contractor shall carry out actual measurement of works at site and prepare bill accordingly

10, INSTALLATIONS/PROTECTIONS/CO-OPERATION
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A The locations, routings, installation helghts, and other details efc. for instablations are shown
on the drawings. IF any Information i not stated on the drawings or wherever modifications
are required the Contractor shall ebtain prior instructions from the Owner or Engineer
Incharge ...

B. The cantractor shall protect his own work from darmage and he shall likewlse protect
adjoining works of other trades during or after installations,

C. The contractor shall co-operate and work as a team with all other contractors during the

installation.

11, DRAWINGS AND WOREMANSHIF
The Contractor shall provide dimensional cutline drawings, arrangament drawings and
technical data bo fit with architectural details as per instructions ghen o him.

a. The plans are drawn an the basis of architectural drawings. The plans are diagrammatical and
do not necessarily show all details Lo M the bullding conditions, The location of outlets,
fittings, fixtures & equipments are approximate and may be accommodate to site cenditions.

b, Mo major change shall be made without the approval of Engineer Incharge. The contrackor
shall examine all approved shog drawings of other trades in detall and he shall frequantly
consult to ascertain any change that may have beaen made.

2, The work shall be executed in the best and most thorough manner under the direction of
Enginear Incharge, The Engineer  Incharge. reserved  the rights te  reject  any
installation/materal, which is not in accordance with the drawings & specifications.

12, IDENTIFICATION

3. For each of the eguipment, ientification label shall be fitted in front of the casing. The label
shall have black letter ?mm high, black on white back ground of trifediate and fiaed with
SCTEWS.

b. Al DBs shall be provided with detall ¢ircuit sheet fed inside the front cover indicating the
funetion and circuit numbers. Spare dircuit space shall be left blank,

£ On AL systemn the phase sequence shall be maintained in the order of Red, Yeliow and Blue
from top to bottom and/or left to dght. Meutral and earthing wires to be connected on
respective link or bus-bars,

6.3 Where 400 wolts or abeve exists the equipment shall be marked "DANGER 400" engraved in
fromt of the eguipment with the reguirements of electriciy rules and according (o
engineering practice.

13, SWITCHGEEAR TESTS
All switchgear installed by the Contractor etc shall be fully tested at the manufacturer's place
o meet the requirements of appropriste standards without ary extra cost.

The Contractor shall inform the Engineer in writing about the date and time of test at least 3
days in advance, The witnessing of test by the Owner or his representative shall not absolve
ihe Contractor from his responsibility for the proper functioning of the equipment and for
furnishing the puarantees. All test results in the Form of certificatefrecord certificates, signoed
by all the witnesses, shall be submitted to the Engineer 3 days before delivery to the site.

14. STORAGE

The Contractor shall store the egquipment In dry warchowse and protect from damapes,
Fragile components shall be stored on shelves in their original packing, marked with
identification labels,

The Contractor shall handle, store and fix each of the equipment as per the manufacturer's
recommendations. He shall inform the Engineer if these conflicts with any other specified
requirement and submit copies of manufacturer's recommendations to the Engineer if
requined,

_—
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15, LABOR AND STAFF

The Contractor shall provide all lzbor materads, tools and eguipments for installation amd
testing of work as detailiod below:

- Skiled and unskilled labor requirad for performing the works as per specifications
and drawings.
Experienced supervising staff with requisite expertise to ensure quality of work in
birme.

- Administrative staff to gnsure smooths functioning of site activities,

= Canstruction equipment, measuring toals, apparatus and working tools in good
working conditions,

The Contractor shall be responsible for the performance of any sub-contractors, worker and

manufacturer at his own cost and rsk,

16, SMALL INSTALLATION MATERIAL

The Contractor shall supply and install all small installation and consumable materials such as
nuts, serews, anchor, bits, bolts, washers, shims, angles, leveling materials, insulation tape,
solder, PVC strap-on or heat shrinkable type cable tags, cable ties, bushes, sealing compound,
lugs etc, required to complete the job without any extra cost.

17, INSTALLATICN INSTRUCTIONS - GEMERAL

The Contractor shall set out the works himself as per specifications and drawings and shall
properly install the equipment on specified foundation [ locatlon as per manufacturer's
instructions. Any defective or faulty operation of eguipment the Contractor shall
change/repair the same at his own cost,

18, ASSOCIATED CIVIL WORKS
The Contractor shall be carried eut associated civil works under the direction of the Engineer.

The Contracter shall prepare drawings glving details of all assoclated civil works without any
eutra cost,

The following work to be carried out by the Contracior during installations:

a. The cutting and forming of holes or condults/pipe lixings in walls, flocrs, cellings,

partiticns, roofs, etc., and bringing back the finlsh to the position that it was before,

Formation of concrete bases or foundation pads,

Excavation forming for undergrownd services of ducts and courses and then covers i1,

Excavation for and lying of cables or pipes eto.

The painting of all pipes, tube and conduits ete. after fising unless specified ta the

contrary,

f. Sleeves through Meorsfwalls, Hush with walls/ceilings or finished Neors of 2 size to
actommodate the raceways.

All required holes through walls, floors and beams for pipes and ducts will be left cut by the

Contractor during the process of building and he should workaut in advance the position of

holes channels etc to the civil contractor where it's not possible for cutting or chipping etc.

m P E

Cutting, fitting, repalring, patching of plaster and finishing of carpentry work shall be dane by
skilled workers in their respective trades, when culling is required it shall be done In such a
manner as not to weaken structure, partitions or floars. The holes required to be drilled

e
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without breaking ol argund the hodes, Where patching is necessary in finished areas of
Bullding, the Engineer shall determine the extent of such patching or refinishing.

159, TESTIMNG

Wpan completion of installations, the Contractor shall perform oll static, semi-dynamic (by
sirmulation, and dynamis field testing on all the equipment and systems,

All tests shall be conductad n the presence of the Engineer for the purposs of demonstrating
equipment or systemn compBance with specifications. The Contractar shall submit for
Engineer's approvil complete detalls of tests to be performed describing the test procedurs,
test ohservations and expected reswlts,

The Contractor shall furmish &l tools, instruments, test egulpment, materizls, etc,, and all
gualificd personnel required for the testing, setting and adjustment of all electrical
equipment and material including putting the same into operatian,

All tests shall ba made with proaper regard for the protection of the personnel and equiprmaent
and the Contractor shall be responsible for adeguate protection of all personnel and
equipment during such tests. The cost of any damages or rectification work due to any
accident during the tests shall be the sole responsibllity of the Contracior, The Contractor
shall record all test values and submit the same to the Enginesr Incharge,

M witnescing of any tests by the Enginear does not relieve the Contracter of his puarantees
for materials, equipment and workmanship, or as any obligations of Contract,

In addition to installation testing, the Contractor is to carry out operation testing of all
sections to ensure that the entire installation (s sound, complete and afe pnd will function
propery and as intended,

The acceptance shall be made by the Owner,

The Contractar shell formelly emgage his direct responsibilities to the Owner ar his
representative, and likewise, shall assume all responsibility for work performed by sub-
contractors and materials be has supplied and installed,

19,1 Insulation Resistance Test

Insulation resistance test shall be made on electrical eguipment and wiring by using a
rmeager of 1000 volts for circuits betwean 250 and 500 volts. The insulation resistance
of distribution boards, cables, ete., shall be os per |[EC, IEEE, BSS and Pakisian
Electricity Rules.

The distribution boards shall be tested belfore wire connections, |nsulption tests shall
be made betwesn open contacts of circuit breakers, switches and betwesn each
phase and earth.

if the insudation resistance of the circuit is less than specified values, the cause of the
bow reading shall be determined and remeved, Correclive mezsures shall include dry-
out procedure by means of heaters, If eguipment s fourd to confain molsture,
‘Where corrective measures are carried cut, the readings shall be taken and repeated
twice at 12 hours interval, The magimum range for each reading in the three
successive tests shall not enceed 20% of the average value, After all tests have been
made, the equipment shall be reconnected as required,
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18,2  Earth Resistance Test

Earth resistance tests shall be made by contractor on the sarthing system, separating
and reconnecting each earth connection as may be required by the Engineer, I il ks
inelicated that soil treatment or other corrective measures are required to lower the
ground resistance values, the Engineer will determine the extent of such corrective
miasuras,

The elactrical resistance of the E.C.L together with the resistance of the earthing
lead measured from the connection with earth electrode to any other position in the
compieted instaflation shall not exceed one abm.

Earth resistance test shall be performed as per Electrical Inspector's requirements,
Where more than cne earthing sets are Installed, the carth resistance test between
two sets shall be measured by means of Resistance Bridge Instrument. The earth
resiskance between bwo se1s shall not exceed one ohm,

19.3  Phase sequonce tost

Each circuit breaker shall be operated electrically and mechanically. All intesfacks and
contral circuits shall be checked for proper connectiond in accordance with the wiring
diagrams given by the manufacturer.

The Contractor shall properly identify the phases of all switchgear and cables for
correct rotation of all motors and entire Installation before final connection to supply
ling.

Trip circuits shafl be checked for correct aperation and rating of aquipment served.
The correct size and function of fuses disconnect switches, number of nterlocks,
indicating lights and alarms shall be in sccordance with approved manwfacturer
drawings. Mame plates shall be checked for proper desipnation of equipment served,
Protective relavs shall be tested and set at site prior to commissioning of the
aquipment,

19.4 Low Current Systems Tests

The testing of Low Currenl systems shall be caeried out as per procedures or
recommended by the manufacturer/suppher,

185 Complete Tests

After amy equipment has been tested, checked for operation, ete., and is accepted by
the Engineer, the Contractor shall be responsible for the proper protection of that
equipment 5o that subseguent testing of other equipment do not cause any damage
to the already tested equipment,

20, ELECTRICAL CONNECTION

Electrical connection shall be provided by Eleciric Supply Company but necessary bt
necessary arfangement coordination to be done by the Contractor. The temporary
arrangerments fincluding materials and labor) for installation/testing purpose to be made by
the confractor withowt any extra cost,

1. DRAWINGS, SAMPLES AND MANLALS

=
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1. The cortractor shall prepare shop drawings showing all routes, switches, sockets, Dits and
junction/pull baxes locations ete, and submit to the Engineer Incharge for approval before
clartisg e seork without amy extra cost,

a Simgle line diagram indicating all cables, with sizes and types, and rating of cireuit
breakers, fuses, st

k. Lighting, power, telephone, fire alarm, nurse call, publle address, CCTV, queue
management and datafvoice systems, as applicable.

E Contral and DataMVoice wirleg diagrams Tor the equipments installed by the Elacirical
Comntractar

£, All changesfadditionsfalterations shall be carefully recorded during the work and the

Contractor shall prepare as built drawings, On approval of drawings the Contractor shall
provide two set of drawings to the Engineer Incharge and owner befare Tinal payments.
The Contractor shall submit for approval of the manufacturer's Instructions for installation,
testing, commissiening, operation and maintenance manuals of the equipment before
knstallation, Upon scceptance, the Contractor shall supply a copy to the Owner. The
contractor shall also submit for approval the samples of materials to be used in the project,
before starting the installations and approved Wit of materials/cquipments to be handed
CAEE B OTIET.

22, WORK COMPLETION
The Contractor shall further repair/replace all defective works on compietion and leave all
installations in perfect working order up to the satisfaction of the Owner and Engineer
Incharge, The contractor shall meet all the requirements/instructions glven in specifications,

The contractor shall complete each and every work as described and included in these
specifications and BOC, a5 per owner's/Engineer Incharge instructions.

23, PAYMENT

As par contlitions of contract.

Sty re/Stafp of Client 138 Sipnature/Stamp of Contractor

Director | Works & Services)
The Benazir Bhutto Shaheed
Darnrnity af Techamlugy srd 1ul Sepeplapmant

Raqips Winy



1. GEMERAL

1.1

1.2

13

SECTION - B

LOW VOLTAGE SWITCHGEAR

Purposse

Thiz section describes the minimum requirement for the design, construction and
perfarmance of factory assembded LV switchboard.

Scope of Worls

The job consists of supply, installation, testing, connecting and commissioning of
switchboards as spocified in BOO or shown on the Drawings.

Instaliation

Switchoard shall be installed indoor. The equipment shall be capable of cperation
uncer the pravalling ambient conditions without any deleterious effect of any kind.
Switchboard shall be suitable for continuous operation at full foad rating under
combined variation of both voltage and frequency.

2. MAIN ELECTRICAL CHARACTERISTICS

21

2.2

Sipnaturefst
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pof CHent 134

Power Supply System

Biain chargcteristics of power supply system applicable to all switchboards are:
Voltago ADOY & 10%

- Phasie 3 phase, 4 Wires.

- Fraquency S0 Hz + 2 Hz,

MNeutral system firmly growunded.

BAain characteristics of ausiliary supply system are:
- Cantral / Command system 24 VDL
. Space heater system 230 VAL,

Ratings

The eguipment shall be capable of carrying the specified current continuously 24
hours per day, withaut exceeding the permitted temperature,

The current ratings miust be puarantoed at the specified design temperature,
Equipment shall be fully rated and constructed for withstanding, making and breaking
the specifled short elrcult duty,

Fins af auxillary cireuits shall be sized for o rated circoit of ménimum 10 Amp,
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3, ENCLOSURES

The Switchboard shall be prefabricated metal dad cubscle(s), floor standing type, or
corceaked in wall or surface mounted as mentioned in BOO totally enclosed, dust
tight and vermin proof and front access enly. It shall complete in all respects with
material and accessories, fackory assembled, tested and finished all according 1o the
spedifications and to normal requiremients, For indoor installations the international
classifcation shall be [P42.

a) The short service breaking capacity, 1Cs at 400 VAL, conforming to |EC 60947-
¥ unfess otherwsse stated on the drawings,

] To provide with adequate dearance fram live parts so that flash over cannat
be caused by switching, vermin, pests, stc,

c} All components shall be rated for insulation class &A0-volt minimeam,

dj It shall be designed for flush mounting of all instruments on the front side
only,

el All Incoming o outgoing connections fram top or bottom shall be completed,
The omponents mounted sa as to fadlitate ease of maintenance from the
front. Common lamp test facility for all lamps.

fl The wiring diagram on the inside of door, Be labeled with name plate on the
frent side of door.

Bl To provide 25% space for extension in future.

31  Cable Accessibllity

Switchizoard shall prefershly be arranped for bottom cable entries, Adequate space
must be provided for cable entries and terminaticn, It shall be possible to work easily
and safely on cable of 3 main or contral cutpoing circult In OFF pasition with the
remaindear af the hoard aliee,

Adequate system shall be provided for Installation and damping of cables inside the
cable compartment. Position of terminals and cables chall allow use of clamp
armmetar,

Fower and Control cable termination shall avoid ebstruction to ather cable
termination and provide easy access for terminating cables. Cable supports shall be
provided 1o avoid undue strain on cable termination, Easily sccessible locations shall
be reserved In the compartment for measudring transformers.

3.2 Heaters

Space heaters shall be provided for prevention of malsture in each cubicle. Heaters
shall be wired together and shall be sutomaticaily controlled to avoid over heating
the equipment. Heater shall be suitable for operation on 230 VAC supply from an
external source (to be provide in main Distribution Board)

33 Name plates

On the front side, a name plate shall be provided a1 the top to indicate the name of
manufacturer, system voltage and frequency and the current carrying capacity of
switchboard.

i
P
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Each breaker shall have a circuis identification label fitted below the breaker aperture
or a5 suitable,

Drawing indicating the branch circoit names, beeaker elements, cable sizes and
connecting services shall be placed ina clear plastic pocket provided at the back of
the frent acoess,

Labels described shall have block letters 7 mim high gana white back ground, to be
made from trifoliate and be fixed with scrows,

Each incoming and outgoing circuit shall also be labeled with name plate 75 mm 5 15
mm, a4 described above on the front side of door,

d. COMSTRUCTION

! i ppid

L1

4.1

ks A

The switchboard shall be fabricated, welded; grinded, finished with angle irana frame
work and clad with 2hInd M5 sheet, ta ferm a righd, Tree standing, flush mounting
fromted assambly,

it zhall be suitably divided into panels and compartments for accommaodating the
required number of cirouit components, instruments and  accessories.  Each
compartment shall ke fully pamiticned from 55 neighbor both horizontally and
vertically, allowing safe cable routing ) termination without shutting the switchboard
down,

All five parts within cubicles, compartments or modules, which have to accessible
during normal maintenance oparations, shall be adequatedy protected and f or buried
to ensure protecticn of works and to avold accidental contact. Barrlers may be rigld,
transparent, insulaking moterial fitted with warning labels,

The doors shall be provided with hinges on the left-hand side and locking handies on
the Fight hand slde for fastening the door, The front assembly shall be fastened to the
enciosurn by means of solf locating Fastenars for quick and sasy fixing.

Al holes, cutowts shall be ool or jib manufactured and Tree from burrs and rough
edges. All structural componants shall be of siandardized design to provide compliote
unifarmity and inter changa ability of commaon parts. Remowvable pland plated shall be
provided at top and / or bottom as required.

The switchboard shall be supplied complete with foundation bolts and other
instaltation materals a8 recommended by the manufacturer, Preper size cable
clamping channels with galvanlzed steel clamps and brass cable clamps respectively
for PVL/PYC and SWA cables shall be provided,

The cabling inside the Switchboard shall be suitabdy numbered and harnessed by
means of straps or cords. Wiring to door mounted components shall be in flexible
PVC conduit. Al dndicating, control and sedecting equipment shall ke suitably
arranged and clearly labeled with indelible labels indicating the rating of fuses,
switches, e,

All metal work of the switchboard shall be cleaned down to bare shining metal,
phasphate and the surfaces chemically prepared fof powder coating, Then Ehese shall
be coated with powder of color RAL 7032 and then baked in oven, The thickness of

powder coating shall aot be less than 120 microns.

.
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4.2

4.3

fus Bars

Bus bars and droppers supposted on non - hygroscopic materizl are to be high
eonductivity electrolytic tinned copper, completely isolatad and mechanically braced
and rated to withstand the specified short circull currents for one second diration,

Bus bars and droppers shall be housed in a separate compartment and shall be clarly
marked with Red, Yellow and Blue colors, Bus bars shall be provided for three phases,
neutral and multi - terminal earth. The temperature rize shall not exceed 50 degres
centigrade at rated current, MNewtral bus assembly shall consist of DUEZOING Screw
terminals with one terminal for every MCCB / MCE.

Removable metal covers on the bas bar chamber shall be provided with suitably sized
fabels ot regular intervals, fieed with self tapping screws and warning of live metal
wark.

All bus bars cannectors shall be tinned plated connections and joints, Horizontal bus
bars shall be of the same current rating throughout their length,

Earthling

A copper earth bar of suitable section for the specified Tault lavel shall extend tho
entire Bength of the Switchboard, Prowisions shall be made for possible future
extenshons o both ends.

Earthing facilities shall be provided on each incoming and outgolng wnit to permit
earthing of the connections.

All metallic non-current carrying parts of the Switchboard shall be bonded together
and connected to the Switchboard's earth bar,

Each circuit waring shall be green / yellow color, Earthing mass cantinuity between
withdraw able parts and fixed frame shall be correcthy ensured whatever withdraw
able part position,

Pravision shall be made adjacent to cable termination far earthing cable armar to the
earth bus bar,

Earthing switch shall be provided wherever mandatory as per rules and regulations [
codes and standards and shall be manually operated. An interlocking system shall
provide the followlng locking and safety functions:

: Impossibility of closing the earth switch if the switching device is closed,

- Wisual check of earthing switch pegitions to be pocsible,

= Possibility of locking the earthing switch eperating handle in open and closed
pasition,
The earthing of the bus bar shall be done manually by the operator without
provision of peneral earthing system,

5. DISTRIBUTION BOARDS
The enclosure of the LV Distribution Board shall be fabricated from slectro-galvanized / zine
coated sheet steel,
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The LV Distrbution Board shall be fabricated with 1.6mm sheet steel recess or surface
mounting, All components shall be installed on a component mounting plate nslde the
enclosure and protected from the front with screwed sheet steel safety plate, The door shall
be fully gasket with hinges on the left hand side and locking handle on the right hand side for
fastening the door, The locking handle should be detachable, The dead [/ front assiembly shall
be fastened o the enclosure by means of self - locating fasteners for quick and easy fixing.

The incaming and sulgsing cable connactions shall be according to the wiring requirements,
If required, an adapter bes of samée material & finlsh shall be provided for scoommodating
the cables and conduits.

An earth bar or terminal strips shall be provided for connection of incoming and outgoing
earth conductors. The sarth bar or terminals shall be permanently connected to the body of
Distribution Boards at two points. Flesible copper strip shall be provided for earthing of the
dor.

Meutral bus assembly shall consist of cutgoing screw terininnls with ane terminal Tor each
MG, All holes, cutouwts, etc., shall be tood or jib manufactured and free from burrs and rough
edges. Removable gland plates shall be provided at top/bottom, as required.

The cabling inside the distribution board shall be suttably numbered and harnessed by means
of straps or cords, Wiring to door mounted components shall be in flexible PYEC pipe. Al
Indicating, contral and selecting equipment shall be suitably arranged and clearly Iabeled
with indelibke labels indicating the rating of companents ste,

All metal work of the distrlbution board shall be cleaned down to bare shining metal,
phosphate and the surfaces chemically prepared for powder coating. Then these shall be
coated with pewder of color RAL 7032 and then baked in oven. The thickness of powder
coating shall not be lass than L20 micron,

6. COMPONENTS

¥ oA
Il

The switchboards shall be provided with all compenents as specified or shown on the
Drawings and as necessary for the satisfactory operation of the Switchboard and electrical
system. Typical specifications are given here under:

&1 Cireult Breakers

The creuit breakers shall be panel mounted, compact modular design, trip shall be
standard and shall have bullt In overload and short croult pretection. The breakers
shall have high performance, muttifunctional type under modern design concept. The
breakers should confinm international standards.

The breakers shall have inverse time limit characteristic, instantenecus magnetic trip
element for short elréult and thermal everdoad protection.

a)  Molded Case Clroult Greakers (MCCB)

The MCCH shall be three pole 200 7 500 volts rating. The breakers shall have
both time delay ovar current and Instantaneous short droiit protection,

The BMCCB's shall be instalied such that their switching levers are accessible
through the dead front plate for operation. Ciroult numbers ) designation on
all eireuits shall be clearly marked to facilitate connection and maintenance.
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The breakers shall have guick make - quick break togeie mechanism with
positive 'ON', "OFF color indication and intermediate ' Tripped ' positions,

Trip mechanism shall be trig free on overload or short circuit ensuring that the
brzaker will not close / remain close even If the close command is given while
the clrcult breaker has tripped due to short circult or continuing overload.

Pinfature Circult Breaker (MCR)

The MCE's with current rating from 1 ta 125 Amps shall be conforming to BS
EM GO-898 or IEC 60347-Z, The circuit breakers shall be suitable For DIK-rail
mounting, maintenance-free and fully trepicalised.

The MCB's shall be designed for horizontal or vertical mounting, or reverse
feeding, without any adverse effect on electrical parformance,

The operating mechanism shall be quick make, quick break type, trip free,
with all peles opening and closing simultanecusly [exoept for the neutral pole,
which If required shall be of the advance-closing and late-opening type). The
operating togele shall clearly indicate the ON and OFF color Indications,

The individual pperating mechanlam of each pole of a multiple MCE shall be
directly linked within the MCE casing and not by the operating handle.

Each pole of the MCB's shall be provided with bimetallic thermal element for
averload protection and a magnetic element for short circuit protection,

Earth Leakage Circuit Breakers (ELCB)
ELCE's shall be four pole, current operated type with tripplng current of 0,34
and tripping time not more than 0. | seconds,

6.2  Transformers/Meters otc,

a)

b}

tl

Signature/Stafnp of Client

Current Transformers
Current transformers shall comply with the reguirernents of IEC 60185 {or
equivalent).

Current Transformers shall be podyester resin insulated, ring type, 8ir conled
having transformation ratio as Indicated on the drawings. The current
Transformers shall be of suitable burden having accuracy class 1.0, The
Current Transformers shall have rated secondany current 54 / 1A as required,

Current Transformers shall mechanically and thermally withstand the
specified short circuil capacity. Test terminal blocks shall be provided for
current Transformer secondary circuits having short clrcuiting provisions to
allow portable apparatus to be connected.

Voltage Transformers
Vaoltage transformers shall comply with the requirements of IEC B01E6 (or
equiealent] and shall be of accuracy class 1.0,

Voltage Transtormers shall be equipped with primary fuses with an
interrupting eaxpacity of the incoming circult breakers, Test terminal block
shall be provided for each Voltage Transformer system.

Ammeters and Yoltmeters

144 Sipnature/Stamp of Contractor

Director [ Works & Services)
Tho Benarir Ehutio Shahsed
Wamrarsily of Tocknasiogy 228 skl Develogmend

Bk din



d}

&)

fl

h)

Signature/Stamp of Client

1y

13
il By Fio | e

Ry

e

Indicating instrurments shall be semi-flush Switchboard type, moving Iran,
springs controlled with standard scafe having white background and biack
graduations and markings. The front dimensions shall be 144 % 144 mm Tor
Instruments on incoming side and 96 £ 96 mm en all outgoing circuits,

Inclicating mstruments shall be 1.0 class percent of full scale basic accuracy
class in accordance with [EC G005,

The ammeter shall be suitahle for connection ta 5 Amp. Secondary of current
transformer or directly through shunt as shown on the drawings. The
instruments shall have measuring range Indicated on the drawings. A& red
miark shall be provided st the working voltage on the scale of all voltmeters.

Selector Switches

Ammeter and voltmeter selector switches shall be comglete with front plate,
#rip handie, R-Y-B and OFF position for ammeter and BY-YB-BR-RN and OFF
positians for voltrreters.

The selector switchies for cantrole shatl be rotary cam type and shall be
provided complete with knob and front plate, shawing all positions as
required,

Push Buttons

The push buttons shall be mamentary make / break contact type (normally
apen f normally closa) and suitable for flush mounging, The push button for
ON and OFF switching shall be red and green respectioby.

HAC Fuses
HRC Fuses shall b2 provided complote with fuse bases, fuse, ete, The fuses
shall have a fusing factor as spacified for clase Ol in accordnnce with BS 88,

Filot Lamips

Switchboard shafl be provided with phase indicating pllot lamps, The lamps
shall be rated for 250 volts supply and suitablo for ush mounting. The frant
of the tamps shall have colored rosettes for identification of phases,

Line up Terminals

Line up termingls wherever provided for Control or Power glreuits shall be
suitabde for voltage and size of conductors a5 indicated on drawings, The Line
ug terminals for controls shall be suitable for channel mounting. A1 NECassary
accessorles such as end-plates, fixing clips, transparent label holder caps and
label sheets with marking shall be provided,

Secondary Wiring

All wiring shall be copper conductor, thermoplastic insulated, at least 1.5 sq.
mm flexible, neatly arranged and dipped in groups.

Each conductor and its termination are to be identified and rmarked with
nurmbared fermiles. All T terminals sre to ba shrouded,

Secondary wiring for Current Transformers shall be carried out with not less
than 2.5 sg. mm, Terminals shall be specially marked to avoid opening of the
citcuit by accident,
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7. POWER FACTOR IMPROVEMEMNT PLAN [PTI)

The power factor improvement plant shall be used for improving the power factor of the
syslem, The plant shall be aistomatic com manual,

The PR plant shall be aligned with main LT switch board and it shall be 3 part of that LT
swilchboard as shown on the drawing. The capacitors chall be suitable for three phases, 415
volts 50 Hz system and shall be self cooled, desipgned for indoor wse in tropical climate for
maxirmem ambient temperature of 45 degrees centigrade and relative humidity 20%. The
capacitors shall ke In the form of barks divided for 12 stages, 6 stages and 4 stages. Each
capacitor bank unit shall be 12.5/25% and 50 KWAR, The total KVAR capacity shall be as
Indicated on the drawings. Each capacitor unit shall be complete with discharge resistors and
internal fuses and shall be connected with control panel with proper size of single cone PYC
insulated cables.

The panels shall be supplied complete with a set of 1-phase, full capacity, isolated tinned
copper Bus bars, interconnections, risers, designation labels, cable sockets, halding down
balts, wiring with clests and ferrules, earthing sockets and studs, etc. Each control panal shall
Coimprise.

1 Mo. kAUl stage powveer factor correction relay for avtomaticf manual contral.
1 MNo. 3-phase, 4 wire, 415 volts, unbalanced load power factor indicator,
1 Moo Auto-off-Manual selector switch

1 Mo. Current transformers with 5 amps secondary current having suitable autput bureden
and accuracy.

3 Mos. Instrument peotection fuses,
Following equipment shall be provided for every 250 EVAR capacitor bank:

1 Mo, 630 amps, triple pole 415 volts air break contracter with ausiliary contacts (2 N.D42 NC)
Contractor shall be suitabde for AC 3 duty,

15etof 2 Mos 530 Amps H RC back-up fuses with base and carrler,
1 5et of OMNand OFF push buttons.

1 M, Red lamp for "ON* indication to the contackor.
Requirement of Capacitor Banks

According to IEC-83 1 -1 and 831-2.

Fully Insulated terminls to be shielded by & cover

Diglectric: Plastic poly-propylens, impregnated.

Electrodes: Aluminum coating vacuum metalized.

safety features: Self healing, Ohver pressure tear-off fuse,
Withstand switching operations safely.

Maximum in rush current 200 times rated current.
L5, -
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Loading capacity: 1.1 times rated voltage. 1.3 times rated current at delta masx.
Overloading capacity 1.5 times ratod output at delta ma,

Acceptable tolerances - 5/4 10% of rated output at rated frequency.

Static life axpectancy = 100,000 operating hours,

Test Specifications: Terminal versus terminal with an AC voltage 2.15 times rated voltage for
10 seconds duration. Terminals to casing with an AC veltage of 3 KV for 10 seconds duration,

B. INSTALLATICHM

The LV Switchboard shall be Installed at Incation shewn on the drawing. The Contractar shiall
coordinate with civil B allicd works for providing any openings, holes, ete, to avold any
breakage. In case the provisions in civil werks for the installation of alectrical squipment are
nat made of made incorrect the same shall be rectified by the Contractor at his own cost and
to the satisfaction of the Engineer. The Contractor shall provide foundatbon bolts and grout
them in cement concrete floor using non-shrinkable material with the approval of Enginear,

All installation material for plysically erecting the switchhoard, such as bolts, nuts, washers,
supporting steel, etc., shall be provided and Installed by the Contractor. The Switchboard
chall be installed wpright and in level and shall be firmly and rigidly balted to the floor and
CONCreta SUpports.

The switchboard chall be cempletely erected as per manufacturer’s instructions and as
approved by the Engineer, Loose parts dispatched by the manulacturer shall be installod and
connected as per assembly drawing provided by the manufacturer. Any safiety locking
provided by the manufacturer for safe transportation shall be released only after the
switchboard is erected in position.

Thi incoming and outgoing cables shall be connected as recommended by cable
manufacturer,

The cable armor shall b connected effectively to ground.

The Switchboard enclesure shall be connected to earth terminal. The Switchhaard shall be
bested before energizing in the presence of the Engineer,

_I--.
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SECTION - C
LOW VOLTAGE CABLES AND WIRES
1. SCOPE OF WORK

The work under this scope consists of supply installation, testing, connecting and
commissioning of all material amd services of low veltage cables and wires and the
accessories @s specilied hereln or shown on the Drawings and ghven in the Bill of Ouantities.

The Contractor shall discuss the electrical layout with project Enpineer and coordinate at site
with ather tfrades for exact route, location and positions of electrical cables and sguipments
et

2. GEMERAL

Al multl-core and single core wires for Bght circuits, socket outlets and circults operating up
to 250 volts shall be 300 / 500 volts grade, Al single core sheathed cables shall be of 450 /
750 volt grade, Power cables for main feeders, main to sub-main feeders, power eqguipment,
ete., armored or unarmored shall be of 800 f 1000 volts grade. Armaring of cables shall be
dane with appropriate size galvanized stoelwire a5 per codes,

The conductors shall be stranded or selid, high condectivity, soft annealed copper. Conductar
of single core cables shall be circular, whereas of multi-core cables may be circular or shaped
according to standard practices and codes. The PYC insulation shall be extroded with a PV
compound having good flexibility, reslstance o aging and ability to withstand the amhbient
temperatures. Cable should be capable of running 125% of full lasd curtent without any
damage.

3. STANDARDS

All Cables B Wires shall be manufactured to confirm the following standards as gheen belows

B 6004 [ G346 PV insulated cables for lighting and power.
B5 G746 PAC insulation fer electrical cables.
B% 6360 Copper conductors
E& 2500 trsulatod flexible eords.
4. MATERIAL
41  General

The power, lighting and control cables shall be furnished and installed in accordance
with the routes and requirements shown on the drawings. The single core cables
shall be delivered as complete coils with wrapping & seal intact.

All cables shall have phace identifleation calers on insulation of each core, The colar
codé for thrée phase circuits shall be red, yellow and biue for phases, and green for
earthing.

singde phase circuits shall have insulation of red color for phase / line, black coler far
neutral and green coler for carth conductor,
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A2

4.3

4.4

4.5

M DC circuits shall have insulation of red color for positive, black coler for napative
and green for earth conductor

The ends af each length of multi-core armored or unarmored cables shall be properly
marked for clock-wise and antl clock-wise sequence of core colars.

Cables for Coneuit Wiring

All cables [ waring In concealed or surface mounted PYC ar M5 eonduils shall be
single core PVC insulated of specified grade and siro, unless specifically shows an the
driwings ar given in BOOL

Cables on Surface f Concrete Trenches

Cables for distribution system to be installed on surface, in cable ducts, in concrate
trenches or on trays shall be single or multi-core PYE Insulated and PYC sheathed of
specified voltage grade amd size, unbéss specifically shown on the deawings or ghven in
By,

Underground Installation

Cables for laving directly underground shall be PYC ncsulated, PYC sheathed and
armored with gabanized steel wire, Cables fully installed in underground ducts f
pipes and mechanically protected from end to end shall be PYC insulated and PWC
sheathed unless specifically shown on the drawings or given in BOCL

Cable Aecessoriog

All cablp accessories such as lugs, ties, tapes, plands, flowdble pipes, connectors, duets,
clips, tags, bieshes, etc shall be provided for the complete cabling and wiring system
without any additional cost.

B, INSTALLATION

L |

General

When the laying is effectuated by others, the contractor shall test the cable
characteristics insulation and continuity, at all phases of these and communicate
them in a regart to the Engineer, a5 per recommendations-of the standards according
to which the cable is manufactured.

The cables shall be spaced by categories along their entire length as well as upon
penetration Inte buildings and in their interiors, according to their following rated
valtages:

2 0. cm ot least bebween o cable carrying | BV - 30KV and other cables,

- 20 om at beast between a cable carrying woltages between S0V - 500V, and
any power or contro! 10 om at least between a cable cirrving voltages kser
than S0V and telephone or these possible being grouped.

Al installation material, labor, tools and accessories for cable installation shall be

furnished by tho Contractor, The cable and accescaries shall be Installed as described

In accordance with these specilications, drawings and manufacturer's instructions.

The wirng must be strict in accordance with layouts, details, schematic diagrams
giwen in the drawings,

it
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5.2

5.3

SR

—

Tha fight circuit and power circuits shall be run in separate pipe. The circuits/sub-
circuits shall be provided Identifications by numbers permanently attached. The
wirkng shall bo done te maintain color coding.

Conduit Wiring

The wiring in conduit shall be started eoly after the condult system s completely
Irstalled and all putlet boxes, junction boxes, etc., are fiwed in position. The filling rate
inside the conduits shall not esceed 50 %, Cables directly embedded in the masenry
ang fob sccepled,

The wirgs shall be pulled In conduit with care to prevent damaging the wires,
preferably without the use of any lubsricant fike soap, ofl or grease. Where necessary
and if approved by the Engineer, the coble manufacturer’s recommended lubricant
may be wsed, Where several wires are to be installed in the same conduil, they shall
be pulled topether along with the earth conductor. All wires of same circuit shall be
Fun in one conduit.

The wires shall not be bent to & radius less than 10 mes the overall diameter of the
wire, or more if otherdise recommended by the manufacturer,

The wiring shall be continuous between terminations and looping-in system shall be
followed throughout, Any joint in wires shall mot be allowed. The use of connectors
shall onky be allowed at locations where looping-in s rendered difficuls, The consant
of the Engineer shall be required for using connectors. The connector shall be of
sultable rating having porcelain body with sunk-in screw terminals, The connector
shall be wrapped with PVC insulation tape after its installation, A minimum af 150
mam exbra length of cable [ wire shall be provided at each termination to facilitate
repairs in futura,

The size & gquantity of cables contain in one pipe shafl not be excess in accordance
with [EE regulations.

Cables on Surface [ Trenches

All cables for installation on surface of wall, column, ceiling, trenches, etc,, shall be
fixed to the surface by means of galvanized steel clips, secured to & steel channel
using suitable sted plate, nuts and washars,

The erection of cables and position of support shall be agreed by the Engineer on
site, having taken Into consideration the accessibility ef all such routes, These shall be
sovarranged that cable crossing one another be minimized if cannat be avolded.

Cables shall be fived throughout thelr length by means of approved saddles, clips,
et at every 600 mim vertically and 900 mm herizontally.

Cables and equipmient fized to a building fabric, i.e., brickwork, concrete, etc., shall
be fived by means of appropriate fiing devices, e, Baw belts, HIlt fiking dovices,
ele, Contractar shall be responsible for all drilling of steel work, brick work and
masansy whene necessany for fldng clamps and brackets for supports.

Cables shall not be pulied into condult untll the condult system has been completad,
cleared and free from obstruction and sharp edges cables shall be put into conduits
in such a manner that there will be no cuts or abrasions in the cable insulation,
protectng brald and |ackets, Theee shall be no link In the conductors.
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5.4

5.5

Distance of saddles shall be used for installation of cables in defined condition of the
surface of wall ete.

Grease of other injurious lubricants shall not be used in pulling cables. The wse of take
e non injurious lubricants is permissibbe, IFdesirable,

The number of wires installed In any conduit shall be siuch that the resulting space
factor does not exceed 50 %, Spliced wires shall not be pulled through conduits.

All conduit wiring shall be carried out in the loop - in principle from outlet box to
outlet box and in no circumstances shall joints be used except In fixed base
conngetion blacks housed in cutfet boxes,

The vertical clearance batween two adjacent cablos at any point is 50 mm minimum,
Common mounting, channals are to be furnished for cable along the same route. The
Contractor can offer altermate cable fixing arrangement, which shall be approved by
the Engineer before commencemeant of installation,

The wall crossings where the outdoor cables penetrate in the building shall be
carefully ebstructod by means of polyurethane foam. The Contractor shall be Fully
responsible for the perfect tightness of these cable penetrations.

Underground Cables

The Contractor shall plan and take special care to prevent any damage to existing
underground facifities such as plging, cables, foundations, etc, The Contractar chall
notify the Engineer of any obstruction encountered and shall provide protective
support or removal of such abstructions as instructed by the Engineer. Excavation
adjacent to existing facilities, such as foundations manhaoles, ducts, underground
pipelines and paving shall be braced and [/ or shored properly to protect those
facilities during excavation and construction,

Sufficient slack shall be left in cables for this purpose that cut lengths of cables shall
allow about 3% maere in the measured lengths between terminations.

Cables, whether installed underground or in concrete trenches, shall not be bent to a
radius less than 10 times the dismeter of the cable or as recommended by the cable
manufacturer, whichever is higher,

All cables shall be marked at least at each end, switch gear and equipment
termination, where cable enter or keave underground cable trenches or chanmels,
where cable rises from one level te another, at 30M intervals with predetermined
ledentification numbers, by means of proprietary non-deteriorating type, PVC, heat
shrinkable, strap-on type or equivalent, for the ldentification of cable and clrcult.
These shall be indelibly marked with cable number and securely fived to the cable,
Where conductors are left to be terminated by another party or left to be connected
later, they shall be identified. The earth contimuity conductor shall be laid in the
trench with the cabies,

Cables entering the bulldings shall alse be laid in protective pipes, The protective pipe
ends, after installation of cables, shall be plugged water tight by means of
pakyurethane foam / bituminized Hessian or eguivalent method as approved by the
Enpgineer,

Cable Termination and Joints
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iCables shall be terminated in & safe, neat and approved manner at the associabed
agquiprment, inciuded that erected by athers,

Comgpression type connectors (lugs) shall be of the correct size and approved type for
the conductors concerned. Compression tools shall be supplied for specific use and
shall be maintained in poad order. After compression the condector and terminal
shall form a sobid mass ensuring good conducting properties and mechanical strength,
The compression Jeinting system used throughout the installation must be approved
by the Engineer.

The Contractor shall be responsible for all drilling and if necessary, tapping entties
where these have not been provided by others,

When preparing cables prior to fitting glands, the gland manufacturer's instructions
for cable preparation shall be observed, In all cases where armored cables are used,
care shall be taken to ensure that the lay of the armor is maintained after the gland is
completely fitted.

Termination and joints shall be sultably insuisted Tfor the wvoltage of the clrcuits In
which they are used,

Every compression Joint shall be of a type, which has been the subject of a test
certificabe as described in BS 4579,

Cable ends, which are not terminated immediately after cutting, shall be sealed
effectively to prevent ingress of molsture and shall be protected from damage until
termination,

For all cables above 6 sg. mm in section, if a substantial mechanical clamp i not
provided a compression type lug or secket shall be provided. At all eguipment, cabile
shall be installed and terminated so that no strain is imposed on the cable or gland
and due allowance made o counter the effect of vibration. &t all fermination an
ample length of "tail’ shall b laft.

Where joints in cable conductors and bare conductors are reguired, they shall be
mechanically and electrically sound and they shall be accessible for inspection. Joints
in non-flexible cables shall be made either by sobdering ar by means of mechanical
clamps or compression type socket, which shall securely retain all the wires of the
condiuctars,

Any joint in Mlexible cable shall be affected by means of cable coupler. Cable couplers
and cannectors shall be mechanically and electrically sound and shrauded in metal,
which can be earthed. Where the apparatus to be connected require earthing vy
eable coupler shall have adequate provision for maintaining earth continudty.

The insulation of cables must be Brought into DB's switch boards or fiktures to which
the cahles are connected. All openings shafl be sealed propesly. The outdoor
apparatus shall normally be connected by means of cables with condult termination
down to about 30 cm below ground level ar conerete foundation. The conduit shall
be firmiy seciered down to their penetration into the trench or channel.
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SECTIOM - [v
CONDUITS AND PIFES
1. 5COPE OF WORK

The job includes supply and Installation of all Conduits, Pipes and Accessories as specified
herein and / or shown on the Drawings and given in the Bill of Quantities,

The Contractor shall discuss the electrical layout with the Engineer and coordinate at site
with others for exact route, location and pasitions of electrical conduits,

2. GEMERAL

The extent of works shown en the drawing does not indicate the exact position of conduit
and pipes. The Contractor shall ensure exact location and route of conduit and pipes in
coordination with ather services drawings, as per site requirements and as directed by the
Engineer,

The quality and material for the accessories of conduits and plpes such as sockets, elbows,
bushes, bends, inspection / pull boxes, round boxes, elc,, necessary for the completion shall
be simifar to that of condult or plpes,

A, STANDARDS

The conduits, pipes and accessories shall confirm the following standards:

BS 31 W5 Conduit and accessorias
B5 1378 Galvanized Iron Pipes and accessories.
BS 3545 PYIC Pipes and accessoriag,
BS 4007 PVE Conduits and acoessories.
4. MATERIAL

A1 PYC Conduits, Pipes and Accessorles

The PVC conduits and accessories for lighting and power circuits shall be standard
manufactured length of high tensile strength and suflficiently flexible to provide
resistance against breakage. it should net dent or flatten under pressure and it should
be chemical resistant to chemical action of the atmasphere, The condult shall be self
extingulshing and should not support combustion,

The PVC  condult withstand against concrete additives, clectrolysls, corresivn
#maosphere, soils, salts or excessive humidity and should be nen-rmagnetic to reduce
vltage drop and minimize power loss: The condwit should be non-candwctive & non-
sparking.

The PVC bends chall have enlarged ends to receive condult without any reduction In
the internal diameter at Joint, Manufactured smooth bends shall be used whers
conduit changes direction.

The round PYC junction boxes for ceiling light or fan points shall have minimum
dimenslont of 64 mm diameter and 64 mm depth, The junction boxes Tor wall lght
points shall have minimum dimensions of 57 mm diameter and 40 mm depth, Aognd
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junction boxes shall be provided with one plece Bakelite cower plate fixed to the box
by means of gahanized screws,

The PYC pipe shall be rigid and shall be minfmum d class, unkess atherwise stated on
Drawings or Bill of Quantities. For jointing of pipe; all precautions and procedures
recommaonded by manufacturer shall be followed,

4.2 PE Comduit & Accessories

The PE conduits & accessories shall be corrosion resistant, non-towic, light weight,
impact strength, weld abifity and abrasion resistance, 1t should be manufactured as
per 1504427 and other international standards.

4.3 MS Conduit and Accessories

All eonduits shall be of 16 SWG steel, manufactured and tested In accordancoe with
latest redpvant standards,

The condult shall be protected by twe base coats of red oxide |antirest paint] and
finished in first quality black enamel paint, The coating shall be of heawy enamel,
which shall not flake or crack during installation and handling. Each conduit length
shall be furnished with thregded ends and a threaded coupling at one end, Soft metal
bushes shall be provided at conduit termination to prevent damape to cable during
pulling operation.

Junction Boxes shall be 100 mm square, having minimum depths of 38 mm or 65 mm
as required for accommiodating the number of wires. The junction bow shall be 16
SWG sheet steel provided with antl-corrosion paint and finished in heavy black
enamal paint. The cast [ron autlet Boxes for light points shall be round having 50 mm
diarmeter and 63 depth. The above dimensions are given a5 minimum anly, and the
exact size shall be dotermined by the Enginesr Incharge Keeping in view the sase of
Installation and malntenance. All outlet boxes and junction boxes shall be provided
with one piece Bakelite cover plate of sultable design,

4.4  Galvanized Iron Pipes and Accessories

The Gl pipes shall be galvanized from inside and outside by hot dip palvanizing
method. The plpes shall bo free. from stains, burrs or any other defect. The
accessorias for G.. plpes shall be galvanized from inside and outside, The condult
shall b NPT threaded, with at least 5 complete threads and assembled with TEFLOMN
tape,

4.5  Inspection Boxes [ Pull Boxes

The rectangular inspection boxes or pull boxes shall be of 16 SWG heavy gauge, shest
steel having nipples welded to box ol entry holes to recelve PYC condut with force
fit. The box shall ba painted inside and outside with black enamel paint over a base
coat of red oxide primer pant. The minimum length of Inspection box shall not be
less tham six tirmes the cable manufacturer’s recommended bending radius of the
cable. Al concealed type pull boxes shall have ehonite sheet of appropriate size Mxed
tex Lhe box by means of galvanized screws,

1.6 Pull Boxes
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Pull boxes shall be made of 16 SWG sheet steel box, painted and finished 1o the same
guality as the light Gistribution Board. The boxes shall ba 50 mm in depth for conduits
up to 24 mm diameter, 63 mm inodepth for cond wits up te 40 mm dizgmeter and &7
mam in-depth for conduits tp to 50 mm in diameter. For conduits more than 50 mm in
diameter, the minimum depth shall be two times the diameter.

4.7  Conduit f Pipe Accessories

Bushes, plugs, glands, etc, shall be of brass and all male bushes shall be of long
thread pattern, Covers for boxes shall be screw fied and flnished as the boxes.
Gaskets shall be fitted onby when finish i gakeanized umless otherwise specified.

5. INSTALLATION

The contracter shall provide all conduits B accessories for the installation as required, The
drawings shows the approximate & terminal points of condults, Howeser i for any reason
the contractor desive to use any alternstive route, he may do se at his own resgonsibility
without Interference with other Installatiens and get the prioe written permission from
Engineer.

Conduits shall be run atleast 150mm from flues, steam or water pipes, Whero multiple
conduits runs, these shall be arranged symmetrically to present a uniform and neat
arrangement. The minimum size of condwit shall be 20mm dismeter wnbess notified
otherwise. Conduits sre instalied to confirm the bocation of canduit to avoid abstructions,
furnaces, hot lines & ather places of high temperature

5.1 PV Conduits - Conceaied
The contult thall be indtalled eoncealed in roal, wall, column, efc,

At all points and bends, PVE jointing solution of approved make must be used o
strengthen and to seal the joint,

Manufactured smooth bends shall be wed, Bending of conduite by heating or
atharwize will be allowed in special situations only, for which the consent of the
Engimear shall Be required. The use of 30 degres bends and tees will nat be allewed,

Ther conduit shall have a minimuwm of 38 mm cover of concrete. The condult shall ba
laid abowe the steel of the slak and shall be firmly secured by tying to steal. Under
any circumstances RCC structures chiseling not ta be msde,

Al gutlet boxes to be firmly supported and instalied swch that they finish fush with
the seffit of slab or baam,

Whare conduits have to be concealed in cement concrete work or in block masonry,
the chiseling shall be made with apprepriate tools and shall not be made deeper than
required, The conduit shall than be fixed firmly in the recess and cowered with
cement concrete mixture to have to at least 25 mm cover before plastering, The work
of curing in the cement concrete work or block masonry work shall be coordinated
with the chvil work. The Contractor shall obtain approval from Engineer for the routs,
Lo siit the gite conditions before starting chisefing and cutting.

The termiration of conduits at or near the Switchboard /£ Disiribution Board is shewn
diagrarnmaticalhy on the drawing, The exact locations of the termination shall he
confirrmed with the Switchboard S Distributlen Deard te be installed. Conduit ends
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painting wpwards or downwards shall be properly plugged in order 8o prevent the
entry of foreign materials, All openings through which concrote may leak shall ba
carefully plugped and boxes shall be suitably protectad against filling with concrete,
At all termination of concrete, soft bushes shall be fixed to prevent sharp edges of
condult ends from cutting or damaging the wires or cablies to be pulled through
ther.

The entire condult system shall be installed and tested before plastering. Any
ohstruction found shall be cleared by use of cutting mandrel or other approved
device and the conduit shall be cleaned ot Water that has enterad in conduit shall
be removed by drawing swabs through the condult, Mo cable shall be pulled urtil the
water has thoroughly dried out

Pull boxes [ Adaptable bowes shall be provided in conduit runs wherever required to
facilitate pulling aperation. The depwings are diagrammatic and do not indicate the
position and spacing of pull boxes or adaptable boxes. However, these shall meet the
following reguiraments:

- Pull boses.
For straight runs the spacing shall not be more than 30 meters,

For runs with ono 90 degree bend, the spacing shall not be more than 15
Elars.

. furlaptable boxns,
Feor conduits up 1o 25 mm diameter, the boxes shall ba 50 mm in degpth,
For eonduitt ug to 40 mm diameter, the boxes shall be 63 mm in deoth,
For conduils up te 50 mm dlameter, the boges shall be B7 mm in depth,

‘Wherever the conduit lengths cross the expansion |oint sither along the coliemn or
slaby, switable arrangement shall Be provided so that when the conduit lengths in the
expansion [oint are stressed, the conduit noither dovelops any cracks nor breaks
i,

Bending, offsetting and similar operations shall be performed through the help of
proper bending tool to give a perfect bend of required angle without Desha ping of
condult to the least,

Conduits an surface

a The condults accessories shall be firmby hebd with the surface of walls by
rmeans of PAVC saddles, clamps, brackets etc. Rawal plugs or Phll plugs must bo
used for fixing such saddles etc, The saddles shall be fixed at an interval of
Tabmm, depending upon the site & weight of conduit. The MS damps,
brackets etc shall be painted anti-corrosion paint before and after fiking,

b, Im all areas whers the conduit i= exposed to damp or wat conditions, brass ar
statnless steel screws must be used for Mxlng.
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SECTION - E

WIRING ACCESSORIES

1. S5COPE OF WORK

The job consists of sugply, installation and commissioning of switches, switch sockets, etc.,
and miscellaneous items as specified herein and £ or shawn on the Drawings and given in the
BHI of Quantitles.

2, GENERAL

The locations of the wiring accessories such as sockets, switches atc are tentatively shown
on the drawings. The Contractor shall ensure esact positions and bocations of wirdng
accessaries in coordination with other services deawings, as per site reguirements and as
directed by the Engineer, The Contractor shall be responsible for proper functioning of wiring
accessories after installation and Commissioning.

3. STAMDARDS

Al wirlng accescorias chall confirm to the following international standards:

4. MATERLAL
4.1

0.2

BS &7 Ceiling roses.

B5 1363:1984 134 fused plugs and un-switched socket outlets
B5 116Two and three tesrminal ceiling roses.

B35 2135Capacitors for radio interference suppression

BS 367E5witch for domestic and simifar purposes,

B3 49345afety requirements for electric fans and regulaters,
BS 5060Ferformance of circulating fans and their repulators,

Switchos

Switches for controlling light and fan points shall be single pole, rated for 10 Amp, 250
VAL or as mentionad in BOCL The body of switches chall be made of poly carbonate /
urca with white face plate sultable for flush mounting on sheet steel cutiet box. The
switches shall be gang type having silver lipped contacts and operate with snap
action,

The fizing of plates on cutlet boxes shall be means of flat head eounter sunk
palvanized scrows with the head of the scrow finish flush with the surface of the
plate. Except for switches controlling lght polnts, all single switches for Tang, sockels,
ekc., shall have identification symbels on the operating levers,

Two way switches shall be wsed to controd lights from bwo different locations s
shown on Lhe drawings.

Switch Socket Outlets

Switch socket units shall be conformed to B5 1363, 2 and 3 Pin rated for S &mps, or 2
Pin rated for 5 Amps, 2500, 3 Fin 5 Amps/15 Amps swilch sockets shall be moukd
type having white plastic face plate, suitable for mounting on a sheet steel box of
appropriate dimensions, Switch sockets shall have shrowced Dve contacts such that
the earth pin is engaged to socket carth before making with the lave contacts, Where
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4.3

specifled, the switch socket unit shall hawe spring loaded dust Hght cover for
mechanical protection,

Shoet Steel Boxes

The outlet boxes for installation of switches, fan dimmers and socket outlets shall be
16 5WiE sheet steel having appropriate dimensions. The boxes shall heve sultabie
knockouts or welded nippdes for receiving the conduits. An earth terminal shall be
provided for connecting at least three earth wires of 4 5. mm. The outlet bowes shall
be given bwo coals of anti-corrosion red oxlde and one coal of enamel before
installation. The beses shall be suitable for mounting flush with the surfece of wall or
o the surface of wall as may be required. The boxos shall not be less than 75 mm
75 mm [3" x 3°]. Al bowes shall be water tight where installed in the vicinity of liguids.

&4 Ceiling Aoze

4.5

Signature/Stamp of Client 158

The ceiling rose shall be sultable for 5 Amps. 250% AC. It shall have white plastic
muolded base plate; copper or brass terminals for connecting at least two wires of 2.5
sq. mm size, The ceiling rose shall have a cover with cable inlet hole for multi-core
PYC Insulated and PVC sheathed cable,

Fams

The fans shall comply with BS 380 as far as constructional requirements, range of fan
speed, speed regulator starting, radio interference silent eperation and temperature
rise 14 concerned. For testing BS 848 as amended 1 960 shall be complied with.

4.5.1 Ceiling Fans

The ceiling fans shall be three blades capacitor type, mounted with ceiling by
means of pre-installed fan hook, The Tfan shall be suitable for operation on
2500 AC wiith + 10% tolerance,

The sweep of the fan shall be as given in BOQ drawings. Fans shall be supplied
coxmphete with fan coil unit, capacitor, suitable fan rod, canopy etc.

4.5.2 PBracket Type

The bracket type fans shall be suitable for mounting on the wall and suitabie
for operatlon semi-horizentally, These shall operate satisfactorily on 250
volts, single phase, 50 Hz, &.C, supply with + 10 % tolerance.

The sweep of the fan shall be as given in BOO/ drawings.
4.5.3 Ewhaust Fan

The exhaust fans shall be three blade types, mounted an the steel/plastic
streciure of its own, which will be fixed to the structure by means of sultable
prouted foundation balts. The fan shall be sultable for operation on 250 VAC
wiith + 10 % tolerance,

The sweep of the fan shall be as given in Bill of Quantities/drawings. Fans shall
be direct driven and supplied complete with electric motor, back draft
dampers and anti-vermin screen, The bearings shall be ball, raller or sleeve
type of permanently lubricsted and sealed type, Wheeks shall be heavily and
rigidly constructed and accurately balanced both statically and dynamically
and free from objectionable wibratlon or nodses,
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SECTION - F
LIGHT FIXTURES
1. SCOPE OF WORK

The job consists of supply, Instaflation and commissioning of all light fixtures as specified
herein and for shown on the Tender Drawings and given in the Bill of Guantities,

The Contractor shall discuss the electrical layout with the Engineer and coordinate at site
with ather services for exact location/positions of light fixtures.

2. GEMERAL

The Contractar shall submit samples of each and every Hght flxture specified and abtain
approval of the Dwner/Engineer before purchazing. The quality and finiches of local make
light fixtures (if mentioned in BOQ) shall be same as that of standard manufacturer,

AN Tetures shall be finkshed In standard color schemes as mentioned in the manulactuorers
catalogue for respective fistures, unbess specifically ststed in the Specifications, Drawings o
Bifl of Quantities or directed by the Engineer,

3. STAMDARDS
The light fistures shall confirm the following standards:

IEC 81 Tubular Musrescent lamps.
IEC 82 Ballast for tubular fluorescent lamps.

- [EC 1558tarters for fuorescent lamps.

- IEC 400Lamp holders and starter holders for flusrescent lnmps,
[EC SBECapacitors for wse in TL, HP Mercury and LP sodium vapor.
IEC 598 Lurninaries,

BY 6T Discharge lamp circuits,

4. MATERLAL
4.1 Fluorescent Light Fixtures

The fluorescent Hght fixtures shall have lamgs and ballast of proper rating as shown
on the drawings. Each famp shall be provided with independent ballast,

The fluorescent lamps shall be tubular type and 36513 watts, The fluorescent color
shill ba warm white characteristics with an average output of 3350 lumens (+5%) for
36 watts anel 1350 lumiens (+55%) for 18 watts after 800 burning hours. The Ballast shafl
be polvester filled type, totally enclosaed and suitable to operate up to 250 WAL, Tho
power loss shall not be more than 9/ 6 watts for watts ballast. A wiring, dlagram,
wattage, voltage and current figures shall be printed on the body of the ballast.

The lamp kokders shall be rotary lock-In type, The starters shall be glow type with
radin Interference suppressor / by-pess capacitor. The internal wiring of the
fluorescent lght fixtures shall be done with heat resistont wires ot the manufacturer's
factory. All light fixtures shall be provided with power factor Improvement capacitor
to give a minimum peser factor of 0,90,
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4.2

1.3

4.4

The body of the fuorescent fight fixtures shall be minimum 22 SWE sheet steel, de-
rusted, degreased, finished in heat resistant paint, stove onameled. Appropriate size
bushed wire entry holes, fiing holes and earth terminals shall be provided.
Connectors suitehle for connecting 2.5 sq. mm cable connectors shall be provided for
supply connections, An earth berminal for connection to 2.5mm sg. wire shall be
provided,

The fight fixtures shall be furnished with perpes diffusing panels " 090 opal acrylic®
{minimum sheet thickness 3 mm), polystyrens louvers or metal grid louvers or mirror
optlc reflectors, ete, as specified on the drawings or in BOGQ. The louvers shill be
secured firmby and In level. The polystyrene louvers shall be white Egg Crate or as
approved. The louvers shall be inone section and not in pieces,

The design of light fixture for recess mounting shall be coordinated with the design of
falze colling prier to commencemeant of manufacture,

Incandescent Light Fixtures

The light fixture shall be finished in standard colors wnfess otherwise ctated on
drawings or directed by Engineer. All Incandescent light fixturas shall ba of
international standard and quality. This type of flatures with manufacturer catalogue
reference are ghven on the fixture schedule and in Bill of Quantithes, Equivalent figture
may be acceptable provided that the Contractor submits for review all necessary data
indicating phote-metric curves to show that the fixture proposed are of the same
Eype, construction and gquality,

The lamps for Incandescent light fistures shall be GLSFEPLE lamps and shall be
supplied and installed according to the wattage o indicsted on drawings.

Weather proot bulk head incandescent light fikture shall comprise of cast aluminum
body and gas-kitted clear glass cover secured to the body by means of galvanized
nuts [ screws to ghee a weather proof and water tight fit. A wire guard shall be
provided for protection of front glass against mechanical injury. The gasket shall be
weather resislance bype, A Gl wire puard shall be provided on the plass cover, The
lamp halder shall be of bi-pin brass having poreelain outer ring.

The glass shade of light fixtures shall be opal white or clear and free from any air
bubhles or voids. The shade may be spherical, oylindrical, flattened bottom or any
other shape as specified In the drawings or BOO, The glass shall be opal white or clear
as furnished by the manufacturer with the lght fixture uniess specified.

water proof light fivtures

The underwater lights shall be suitable for 24V, BDHz Do, The DC supply shall be
avaitable from a step down transfarmer. The fixture shall be completely water tight
and shall have scaled refiector flat lamps.

flaad light fixtures

The fiood light fixtures shall have cast aluminum body, amgle adjustable stand,
prolished mirror reflector and dear front glass. The flood Hght Tittings Tar sutdoor wse
shall be weather proof type having rubber gas-kit ring to fit of the front glass.
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5. INSTALLATIOM
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5.3

5.4

-

Ganeral

The mounting heights of light fistures are indicated on the drawings, and position of
fixtures according to the mentioned scale.

Thie Cantractar must ensure that the lght fistures are installed uniformby with respect
to the dimensions of the area. Any modifications due to site conditions mmy bBe made
with the approval of Engineer. All fistures shall be carefully aligned belere fixing in
position, All fiking actessores such ag feiling rose, flexible cord, lamp holder,
suspension rod; plpe or chain with suitable canopy, etc., shall be provided and
installed,

The wiring between ceiling rose or terrminal box of the fisbure shall be carvied out with
3 core IL75 sq. mm, PVC S PVC cable, The wiring inside light fixture body shall be done
with heat resistant cables or PUE insulated cable I heat reslstant sleeves s approved
by the Engineer,

Glassas, shades, reflectors, diffuses. etc., must be in a dear condition after
installation,

All light fistures shall be earthed by an carth wire connected to the earth terminal in
the fitting.

Fluorescent Light Fixtures

The fluprescent light fistures an the surface of celling shall be Installed with the back
of the body fush with the ceiling surface, and in a manner so &8s bo facilitate wiring.
Wylon plugs and galvaniced steel bolts ar screws shall be used for fixing the light
fisture to the ceiling. The recessed type shall he light fidtures installed an false eelling,
the installation method detail shall be coordinatoed with ceiling design and submitted
far approval of Engineer. The installation shall Include cutting and making of holes in
false ceiling. Care shall ba taken to pravent the weight of the fisture from belng
transferred to the false ceiling.

Pendent light fixtures shall have two holes in the top of each casing by a 159"
diameter galvanized pipe of any other standard method a5 approved by the Engineer.
Wiring from ceiling rose to the fikture shall be installed through the pipe, Proper
arrangements such a5 long threads with check nuts, ete, for minor adjustment in the
mounting beights of the lixtures shall alse be provided,

Ineandeteeint Light Fistures

The incandescent light fixtere shall be installed on the surface of cailing or wall by
means of mylon plugs and galanized stoel screses, such that thelr back finlsh ush
with the surface for exposed conduits and flush with outlet box for concealed conduit
system, Whorpver conveniont, serews for fiving Bght fixteros shafl be serewed into the
holes of the outlet boe. The lepht on false ceiling shall be installed In a mannes as
described for flucrescent light fixture.

Outdoor Lighting

For illumination around buildings during dark hours, Hght fitktings In various
arrangaments shall be provided in accordance with these specifications. The items
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not shown on drawings o called for, but which are necessary for a complete working
systenn as required, these shall alo be provided amd deomed to have beon
consldered as such.

In case, the specified materials and equipment are not wsed, the Contractor shall then
easentislly use the standard products of a manufacturer, regulardy engosed in the
ranufacturer of the product and shall mect the requirement of the specificatlons,

5.5 Emergency lights:

* The emergency light fixtures shall be IP 65 polycarbonate constructicn
suitable far interlar/exterior applications. The florescent lamps shall be
IuBwatt, T-5, and batteries shall be self contained verslon — sealed nicked

cadmium,
- The fixtures shall be-suitable for codll ngdwall mount,
- The duration for emergency lights shall be 3 hours, maintained and non-
malntained aperatian.
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SECTION - G
EARTHING SYSTEM
1. 5COPE OF WORH

The job consists of supply, instalfation and commissioning of abl matenal and services of the
complete parthing system as specified harein and / or shown on the Drawings and glven |n
the Bill of Quantities,

2. GENERAL

All exprosed conductive non-current corrying parts of switchgear, boxes, trays, fistures etc
should be efficiently earthed. It should be separate with the earthing of transformer or
generator, The earthing system consists of earth electrodes; earthing leads, earth connecting
peints, earth continuity condustors and all accessores necessary for the satisfactony
operation of the assoclated electrical system,

3. STANDARDS
Fallowidng standards should be applicable;

B4 951 Earthing Clamps

B5 1433 Hard drawn bare copper conductor for earthing.
A5 2874 Huts, Boles, Washers and Rivets for e on copper.
BS bdh PYC Insulated Cabiles,

CP 1013 Earthing

Any ather standard referred toin above standards or these spedifications.
4, MATERIAL
4,1  Earth Rod Electrodes

Drive extensible rods of the same diameter into the ground, either manually or by
power driven hamimer, 1o a sultable depth o obtain bbw resistively in the partioular
sail. Wald aarth connectors to the top of the rods, in sufficient number to take all
Incoiming eables,

82  Earthing Load

The earthing lead shall connect the earth electrode to earth connecting polnt or
equipment in the building. 1t shall be reund hard drawn bare electrolytic copper of
size shown on the drawings.

a3 Earth Continuity Conductor

Earth continuity conductor (£.0.C] shall be hard drawn bare copper wire o single
care PWVE intulated copper conductor cable of sizes Indicated on the drawings. All
thimbles, lugs, sockets, nuts, washers and other accessories necessary for the
complete installaticn of ECC shall he providsd & installed,

The garth continuity conductor should form a continuows path from amy point of
—  installation to the earthing sets, When two earthing sets are provided for same
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mains, these shall be at least 6m apart, The earthing fead shall be taken up 1o the
earthing electrodes ina 32mm of Gl pipe irrespective of wiring system, and shall be
efficiently hounded to the earth electrodes by mesns of sweating socket, brass nut,
bolts, etc. to make a permanent and positive connection with the earthing
electrodes. The ather end af the sarthing lesd shall be sweated inte a cable lug of a
carrect size for the wire for its connections to the main apparatus to be earthed.

5. INSTALLATION

The carthing system shall give earth resistance, including resistance of soif, earth leads and
E.CC, equal to less than one ohm, without groursd gits wiater spraying.

The fastening of the earthing conductors shall be made on a sufficient length so as to
prevent crushing or cross section weakening, The parts on which they are connected shall be
corvenienthy cleansed and surface,

Leads sheaths o sbeel thpe ameurs nre not permitted as eerthing conductors, The sarthing
system shall be instalied te ensure that wher any part of the earthirg system is disconnected
for the purpose of carrying out periodic testing an alternative path toearth is available,

At all connections of earth continuity conductor te any metallic body, proper size or brass
sockets, thimbles or lugs shall be used to which the copper wire shall be connected by
copper brazing. The seldering of copper wire at joints or termination shall net be allowed, All
tee-off connections shall be By copper brazing using sultable socket and clamps, After
hrazing, the jointed surface shall be protected by oxide inhibiting compound of low electrical
rezistance. For connections to metallic body, the surface shall be thoroughly deaned before
holting the lug or socket.
The sarth eontinuity conductor shall be ganerally run in cable tranch or in conduits / pipes or
im cable trays as shown on the drawings, For under floor runs, these shall be installed |n pipe
{ conduit of appropriate sizes. Where |ald along underground cables, these shall be laid
directly under ground in unpaved areas and in pipes under paved areas.
The electrode plate shall be installed at a minimum depth of 5 meters from Tinished ground
lewel o | meber below permanent water level, whichever is less. The minimum horzontal
distance between earth electrodes shall be 3 meters, Proper mixture of lime and charcoal In
the ratio af 1;3 shall b= made and burled along with the copper plate in the ground to
Increase the soll conductivity. The elactrode shall be installed as per details shown on the
drawings. The inspection chambers shall be comstructed ot locabions approved by the
Emginger.
A 50 mm diameter UPVE pipe shall be provided from inspection chamber to earth plate for
watering purposes. The pipe shall have 10 mm diameter holes at 300 mm center to centar all
along the length, At the ground level an Inspection chamber with cast iron cover shall be
constructed having dimenstons as shown on the drawings, The inspection chamber shall have
a copper supported on angle iren frame, The cover shall Be hinged type, as approved by the
Engineer and shall finish flush with the ground level.
The earth connecting point shall ba installed st locations shown on the drawings. 1t shall be
fixed on wall surface by means of brass serows with nats, washers and other insulating
material as instructed by the Engineer,
The earth continuity conductor of sizes shown on the drawing shall be installed all alang the
cable runs and connected to the earthing Bar / berminals provided in the equipssent,

At any joint or termination, the E.C.C, shall be connected using proper accessories. Mo connection

shall be made By twisting of earth conductors,
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SECTION —H

UNDERGROUND TRENCH & PIFES

1. MDERGROUND TREMNCH

W
i,

wii.
wild,

Hil.

Kiii,

wiv,

WA,
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The underground trench for installation of underground cables and wires through
pipes, etc. shall be provided internally and externally as shown on the drawings.
While the routes for external runs ane 1o be folkowed taking Into account clearance
from undergreund sanitary and water supply pipe lines, ete., those required intermally
are dependent upon the Wype and size of equipment being installed in the substation
and equipment rooms, ete., and hence this shall have to be specially madified on the
basis of the requirements of the equipment manufactures or suppliers,

The Eayout and the design of the dwct shall be approved by the ENGINEER INCHARGE.
before actually commencing the work on it All other trades shall have to be
coordinated while deciding the alignment of underground trenches. The constrection
of the trench shall be totally water proof such that ne seepage or leakage of water
takies place either from top, bottom, or sides,

The cables/pipes shall be supported to two horizantally placed metal supports of
37mm x 6mm angle kron and duly clamped at interval not exceading 750mm. A
covering of 3.8mm thick of soft but indestructible by heat materlal shall be applied to
un-served cables, The supports shall be staggered as detailed in Drawings.

Thi angle iren shall be burled in the trench masonny at the time of construction.

The trench shall Be absolutely clean when the cable s lald,

Suitable slope shall be provided in the floor of the trench and the lowest paint shall
b connected to the drainage system so as to ensure self-drainage of water, if any.
Trench inside the building shall be covered with 5.5mm, M.5. checkerad plates,

The trench outside the bullding shall be ROCSUPE pipe of reguired diameter with
watertight joints, and shall be faid at least 2 below grade.

The main holes af the trench shall be left open till cable is pulled in and positioned.
Thereafter the trench shall be covered with RCC slabs and martar,

The maln hele covers outside the building shall be of cast iron water proof type of the
size of openings indicated on the drawings. The covers for the inside trench however,
shall be of 5.5mm thick checkersd platoz,

The CONTRACTOR shall arrange w0 provide for a water tight entry of cables whera
these enter in the budlding. This shall be done by the use of UPVC/CC pipes provided
ong for each cable in a revarse slope and with bitumen filling of the end.

Where trenches are left open overnight and where roads are being cut In the day or
night; the CONTRACTOR shall exhibit suitable danger signals such as banners, red
flags and red lamps at his own cost,

If any damage is dene, lo the existing cables, ete,, the cost of making goods such
damages or entire replacement shall be recovered from the CONTRACTOR.

The road euts and filling shall be filled up and suitably watered and cement shall not
be laid until all subsidence stops and no time shall be kost in putting the cemont
concrebe. Wet gunny bags shall be spared over it for a peried of net less than three
days in erder Lo allow full setting of the cement concrete,

All the trenches shall be watered and rammed properly before final dressing, The
same applies to lawns public or private but here in place of corment filling some
manun of good guality shall be utilized. The turf shall be earefully rammed and
preserved In a comvenient place before excavation and shall be ra-lald after lling up,
witterirmg and maturing I eompleted,

The: road cuts shall be filled up first with mud concrete in the propartion of 1:2 up ta
150mim below the road level and after conselidating it properly 150mm ol concrete
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in cament shall be faid ovear it, but in the case of bitumen surface of road the top
dressing are to be adjusted

sl The trenches shall be dug until the CONTRACTOR is certain that the cable is avallable
far laying in it,
wviil Wherever cables ase reguired too be installed inside & Bullding or In oany other

masonry ar channel work, it shall be done neatly by use of cleats or any cther device
as directed by the ENGIMEER INCHARGE.,

%, Coamant concrete plpes or Gl plpe whicheser |5 regquited shall be prosided Tor all
road crossings ard mothing extra will be paid for these, The size of the pipe will be
decided by the ENGINEER INCHARGE. These pipes will be laid direct in the grounds
without any bed without pacca joint. Me sand cushioning or tiles used in such
situations.

x, Cables shall always be Laid out or [aid into the ground through 200mm long C.C. pipe
af sultable size. Nothing extra will be palkd for this pipe. & reasonable lengith of cable
in the form of coll shali be left at ends of the underground run of the cable for
subseguent use,

=%l Where raad berms have been cut or curb stones displaced, the CONTRACTOR shall
repair all damapes to the satisfaction of the ENGINEER INCHARGE. and all surplus
earth or rock removed te a suitable dumping place which will be indicated by the
EMGINEER INCHARGE _. Where In the course of excavation lawns or roads have to be
cut it shall be done in such 3 way that the furf removed can be redaid. If this
condition is not fulfilled the OWNER shall get the work done by other agency and
recover the cost from the COMTRACTOR,

If any damage is done to any other service during the execution of the work, the whole cost of
making good such damage shall be recovered Trom him and where such dimage is excessive or
dieliberate, it shall arnount to breach of the termns of this CONTRALT, the ENGINEER INCHARGE mmyany
at his discretion take appropriate action at the cost of the CONTRACTOR,
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Section - |
Cable Tray Systom;

i Thae calale trays shall be fabricated by prime quality 1.6mm MS sheet steel or G1 shect,
solid or perforated and painted powder coated RAIL- 7032, Supply and install all
accessories like tees, bands, elbows, risers, etc. to complete the cable tray system.

i, The length should be standard of 2 44 meters.

iii. All fixing or supporting accessories shall also be provided & installed like hangers,
brackets; clamps ete,

. The cable trays shall be capable to support all type of wiring like high voitage,
rmecium voltape, low voltage etc. it should be fabricated with the standards lald down
by MEMA. Far internal areas, it should be mill pabvanized.

For external areas, the cable trays and accessorios should be hot dip galvanized after
fabrication. After fabrication process, all trays, lndders and accessories (bands, elbows, risers
etc like nut, bolts, washers, tees) shall be dipped into liquid zinc bath, the surface including
all cut edpes being coated with a homogenaus zine layer to provide better protection agalnst
low chemical stress, marine air, urban air & other low atmospheric influences which activate

COFMaSion.
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SECTICM = J LIST OF MATEFRIALS

i ltchvboards [/

Husssain & Company.
felan Enpineering
Elactrech (Pt} Ltd.
BEST ELECTRIC
Engineers & Engineering
Cir Equlwadent
ﬁrcuil: Breakers

4. MEG

b. TEAASAKI

. ABB

d. Or Equivalent

LV Ca nd Wires

4. Pakistan Cables Ltd
b, FALT Cablns

. MNEW AGE Cables.

d. AGE Cables,

. Or Eguivalent

TR AR oA

PC uits and & ries

Galee

Chwic

laddah

Pak Arab

0r Equivaient

Barl‘. Bioes

A, Hussaln & C0O,

b. Ezzl Enginecring

€. Or Equivalent
Switches & Socket Dutiats
a. Clipsal E-5erias

b, Orange,

¢, Alfamar

d. Or Equivalent

FAM & Accessoring

a. Pak Fan
b. GFC Fan
€. Millat Fan
d
o

- T

Khurshid Fan
Cr Equivalent
Lighting Fixtures
a. Philips
b, Brithite
¢ ESP
d. Pierlite
f.  Or Equivalent
Cable Tray System
a, Unigue Englmeering
b. Electrech {Pvt) Ltd.
t. YUWATECH Enginesring
g OrEquivalent
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PLUMBING WORK

TABLES OF CONTENTS
Section Description
Section = 1 FLUMBING SYSTEMS
Section—2 FOTABLE WATER RISTRIBUTION SYSTER
Section —3 SANITARY SEWERAGE SYSTEM
Gection — 4 STORM WATER DRAIMAGE SYSTEM
Sectlon =5 PLUMBIMG FIXTURES
Section — & DRAINAGE LIFT PUMP (not usod}
Section—7 PUMPING EQUIPMENT [Pumps to fill Dverhoad tank)
Section -8 EEWLER APPURTENAMCES
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PLUMBING SYSTEMS

10  GENERAL REQUIREMENTS

11

Slgratue,

Genoral

Scope:

The wiork included In this section consists of providing and installing 2 complete
systemn of Potable \Water Distribution System, Sanitary Sowerage System, Storm
Water Drainage System, Plumbing Fixtures, Dralnage Lt Pump, Pumping
equipment, Sewer Appurtenances, Miscellaneous llems, Make-up Water filling
Systern as per drawings and specifications incliding all labor, materlals,
equipments, toois and tackles and implemonts necessary for the execution and
completion of the entire systam,

General:

The work will be carfed owt to the strict reguirements and directions of the
Consultant/Engineer Incharge and complebe to his entire satisfaction and
conform to the pood sandtary practices,

The Contractor shall appoint and keen for all times during the corrency of this
contrack qualified plumber holding - license from focal bodies and Tully
competent technicians of the required trades.

The Contractor shall be deemed to have visited and/or Inspected the site prios
to tendaring to apprise himself of the condition under which the work will be
executed.

The Coentractor will have to coordinate this waork with other civil works in sach a
ranmer Chalt all works sre completed within the sccapted time of complation of
the chil works.

The Contractor shall be desmed to have tharoughly studied the specifications
&nd drawings.

The Contractor shall allow in his price for all cutting charges amd holes and
subsequently repalring these ina workmanhke manner. Ne claim will be allowed
on this account,

The Contractos shall Include In his price for painting all pipes with one primer
and bwo finishing coats of approved make and shade enamel paint.

The Contactor shall at his own expense, get the entire system tested or retested
tox the satisfaction of the Consultant/Englneer Incharge.

Method of Testing:

Water system shall be tested in the following manner and cost of testing
including all damaged pipes shall be deemed to be included In the price of waler
supply works:

Initial testing {individual testing).

Progressive testing,

Firal testing,
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Individual Testing:

In initial testing pipes shall be tested individually over a test bed consisting
sagdies, thrust plate and force pump with a pressure gauge, The thrust plate
shall be stromg enough to resist a pressure equivalent to double the bes
pressure Le. 150 pel pipe shall be placed over test bed with cne end inserted
into-thrust plate groove and the other plugged water-tight and $o pumgp fording
wiater with pressiara.

Pump shall be operated to buibdup to required pressure in pipe i.e. 150 psi, Alter
the test pressure b reached the pump shall be stopped and pipe shall be
watched for & hours for any drop in pressure and any visible leaks. Any plpe
showing feaks or pressure drop beyond 5 psl shall be rejected and removed
froom site,

Progressive Testing:

Test shall be made after roughing In and hefore walls eelling and flosrs are
finishied. Water under pressure shall be used, all the openings [n the installation
shall closed and pressure of 15 psi shall be developed in the system with the
help of a bend force pump. After the required pressure has been obtained and
pumps have stopped, the pipes shall be inspected by eye or ear for any leak and
also for any pressure drops in the gauge. The test shall be performed in
canvenient segments during the course of work and provision of sufficien
plugging tees and vales in the pipe line shall be made avsilable for the purpase
at the cost of the Contractor. The Contractor shall submit a time schedule for
such tasts,

Fimal Test:

The test shall be made with the same pressore a5 given abowve after the fture
has bioen installed and the system is completed.

SEwerage;

Method of Testing
Irdtial Iﬂﬂlgﬂ

After the completion of lying and jeinting of the plumbing system it shall
be tested to locate leakage connections or Tauly instaliation the
foflowing procedure:

Witer Test

Far this test all the openings in the drainage pipe shall be dosed. The
openings shall be closed by — test plug which shall be inserted inthe
open end of pipe or fitting o that the heavy rubber gasket fits tightly all
around, When all gpenings have been closed water shall be run into the
pipes and the test pressure at the lowered end shall be built wp by
operating force pump. The drop in pressure the water after pumping Is
slopped, indicates the leakage that shall be subjected to pressure of 4.2
meter of water In pipes, This test shall be pedformed in convenient
segments and provision for plugging etc. shall be done by the Contractor
for this purpase,

1 SPECIAL REQUIREMENTS
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General;

It 5 the intent of the drawlngs and specifications that all works, machinery
equipment and piping fictures be provided complete, tested adjusted and made
ready for operation, The drawings and specifications shall be taken as 5 whole
and not separately sinca they are intended to explain and illustrate each othor.

Any opparatus, appllances, materials or work not shown on drawings b
mentioned in the specifications or viee versa and any incidental accessories
necessary o make the work complete in all respects and ready for operation,
even F not particularly specified, or shown in the drawings shall be provided
withewt additional pepenses,

Minor detaits not wsually shown or specified, but necessary for the proper
installation and gperation, shall be induded in the work and in the Contractos
offer, the same as If herein specified or shown,

Coordination:

The contact documents have been carefully coordinated 1o aveld overlapping or
canflict, however, should any discrepandies by old between contract documents
within a trade or botwoeen trades, they shall be immediately reported to the
Consulant/Engireer Incharge 2o that the required revision, or work directive
iy b issued to all parties concerned, at the earliest possible date.

Coordination With Other Traders:

The Contractor shall cooperate with other trades and furnish andfar exchange
the informaticn necessary to permit the work of all trades to be nstalled
satisfactory and with the keast possible interferance or delay,

Contractor shall be responsible Tor &l setting plans, templates, shop drawings,
and layout diagrams to assure Installation of equipment in proper space
relationship to other equipment and Contractor so that the egquipment shall be
operate-able In acoordance with completion schedule as 561 forth.

Standard Specification:

In all cases where standard specifications, such as BSS, ASTM and the Bke are
rofarred to In these specifications, the [atest revision in effect at the time of
bidding, shall govern,

Materlals & Equipment:

Unless othenatse specified, all materials and equipment provided shall be now
and shall conform to the grade, quality and standards specified hareln,

Materials and equipment provided under these Specifications shall be limited to
products regularty produced and recormmended by the manufacturer for the
service infended, This material and equipment shall have capacities and ratings
sufficient bo ampl meet the requirements of the project. The capacities and
ratings shall mot be in excess of those pubfished by the manufacturers but must
be in accordance with the engineering data or other comprebensive lterature
made avaidable to the public by the manufacturer and in effect at the time of
apaning bids,
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sanltary fiskbures shall be installed in strict accordance with manufacturer's
imstructions for type and functioning of each plece if fisture used,

These instructions from the manufacturer shall be considered part of these
specifications. Type, capacity and functioning shall be guaranteed suitable aned
shall wperate satisfactory in the system, for the purpose intendad,

Chraings:

The drawings have bean made (o scalo with the best knowtadge of conditions,
dimensions and space requirements avallable at the time of drafting. Soy orror,
or discrepancies  detected in the drawings shall b2 reported to the
Consultant/Engineer Incharge immediately upen discovery for the attention and
instruction amd as to further procedurea,

The contactor shall follow drawings In faying out work and check drawings ol
other trade te verify space, in which the plant will be installed, Maintain
maximum headroom and space condition at all points. Where headroom of
space condition sppesr insdequate the drawings shall be modified and
approved by the Consultant/Engineer incharge before proceeding with the
instabation and i directed by the Consultont/Engineer Incharge before
proceeding with the installation and if directed by the Consultant/Englhesr
Incharge reasonable madiflcations made In the layout a5 necded without extra
charges; to prevent conflict with the work of other trades or for prior execution
of the work., Where wvarations ocour between the dreawings and the
specifications or either dotuments itsell the tem or arrangement of better
guality andfor greater quality, shall be included inta the contract price. The
Cansultant/Engineer Incharge wiill decide on the items and manner in which the
work shall be installed.

Approval of Materials & Equipment:

The materials, workmanship, design and arrangement of all work Installed
under the contract shall be subject to the approval of the Consultant/Engineer
Incharge. Reference to model, type or figure number of particular manufactures
is done solaly for the purpose of indicating the standard of quality, type
character and finish desired, Equipment manufactured by other companias of
comparabbe desipn and configuration, meeting all the specific requirements of
the item number may be acceptable when approved By the Cansultant/Enginoer
I ncharge,

The Contractor shall submit to the Consultant/Enginaer Incharge for approval
within: fifteen {15) days after the acceptance of the bid, o complete list of
manufacturers of sanitary fistures and materials, along with detalled catalogues,
All otker items shall be provided in accordance with the detaited specifications.
The Contractor's intent to use the sact marks spacified does not relieve him of
the responsibifity of submitting such a fist, Where any equipment, materials
process or method of construction of manulfactured article is specified by name
of by reference to the catalopue number of manufacturer, use the specifications
a5 & puide and not to take precedence over the basic duty and performance
specified, as noted on the drawings, In all cases vorify the duty specified with
the specific characteristics of the materials offered for approval, IF materials is
instabled before it i approved, the Contractor shall be liable for its removal and
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replacemient at no extra charges to the Client if in opinion of the Engineer the
material or eguipment does net comply with the drewings and specilications,

Samples:

The Contractor shall submit samples of any and all materfals for approval at the
instructions of the Consultant/Engineer Incharge,

Accessibility:

The Contractor shall lecate 3ll equipment which must service operated or
maintained in fully accessible positlons, incude, but do not limit access to
valvies, traps, clean out, drain points and controllers, i reguired for better
accessibility, furnish access doors for the purpose.

Open Ends:

Flug or cap shall be provided at all open ends in the plping, condult and duct
wiork system as the work is erected, in the order to koep out all foreign objects
and water,

Contractor shall ba responsible for remeving from the system any forelgn
materials which could adversely affect the cperation of the system,

Record Drawings:

The contractor shall during the progress of work keep 8 careflul rocord of all
changes where actual installation differs from that shown on the drawings,
Upon completion of work the contractor shall furnish at this cost a completion
set of tracings on which the contractor shall in neat and accurate manner make
at complete record of all changes and revisions of the original design and as
installed in the completed wark,

The completion drawings shall be scrutinited and finalized by the
Consultant/Englneer  Incharge and wo sets of prints handed over to
Consullant/Engineer Incharge.

Other Works:

Buifder's Works

Builder's work including foundations, cutting, patching and redecorating of
construction is included in this contract, This work will be carrled by the
contractor at his own cost and arrangement. All cutting in the construction shall
subject to the approval of the Consultant/Engineer Incharge and shall subject to
the approval of the Consultant/Engineer Incharge and shall make good after
compietion on work Lo the entire satisfaction of the Consultant/Enginecr
Incharge.

20 POTABLE WATER DISTRIBUTION SYSTEM

21 GEMERAL
- Scope
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The extent of the potable water distribution system is shown on the drawings
and ncludes pige work, walves, fittings and  miscellaneows - appurtenances,
chambers, related structures and testing and disinfecting the entire system.

Quality Assurance
Quality Control

Establish and maintain quality control to assure complia nee with the
specilied requirements for all work to the satisfaction of the Engineer,

Codes and Standards
Comply with the applicable requirements of the fallowing Codes and
Standards:

IPC = International Plumbing Codes.
AWAWA — Aamesrican Wator Warks Association
ASTM — American Soclety for Testing and Mateslals

Submittals

manutactwrer's Data: Submit manufacturer's data, test certificates, specification
and Installation Instrections for plpe, pipe itings, wabves and other accessorins,

- Material Delivery, Storage and Materials
General

At every point of kbading or unleading, provide suitable means for lifting
and Ioading. Do not unload by means of rolling down plank or other
form of indined ramp. Ensure that pipes, fittings and other items are
kept dry, clean and sdequately stored, Perform work in accordance with
manulacturer's instructions and to appraval af the Engineer,

Handling of PPR Pipes

- Store PPR pipesin covered areas and protect from direct sunlight,

= During storage, ensure that PPR pipes are not distorted. Stack pipes
on a lewal surface off the ground or in sultable racks. Ensure that
sockets are situated at alternate ends. Install bearing timbers at
appropriate spacing and te sufficlent width to prevent denting of
plpes. Stack pipes anly to the extent recommend by manufachurer,
Provide adeguate protective measures for pipes and other items in
tranmsit,

Distorbed, bieckled or defective pipes shall not be used in the work,

2.2 MATERIALS

Folypropylenc Random (PPR] Pipes and Fittings

" ],
Spnatu e Stamp of Clent

Director | Works & Services)

The Benazir Bhutto Shaheed
Unerarsity of Techalegy and shilk Develoonest

Kgirpus Mirs

Pipes and Fittings

Provide PPR plpes and fittings that comply with DIN 8077 -8078 P345330
08 & 4534-99 Standard. Provide pipes that are suitabde for instalkation
depths, bedding and leading conditions and working pressure to which
thiey will bt subjected
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For pipe jointing, compy with DIK BO7T-TE,
Testing

Provide manufacturers certificate that testing of plpes and fittings
complied with the specified requirements.

Gate Valves

Frovide gate valves, conforming to BS5-195Z flanged or threaded ends and
suitable for a working pressure of not less than 7 bar,

Provide valves designed to turn counter clockwlse o open with indication
grrows, Yahes In chambers with hond-wheel or with operating net and key as
indicated and buried valves with operating nut and key. Provide not less than
one {1} tee bar for every five (5) valves,

Carnyout protection of surfaces of valves In chambers by the application of two
[3) coats of approved oil paint to a total dry film thickness of not less than 0,15
e,

Concroete Works

Concrite and all related works shall conform to Specification of Concrete,
Frovide anchor blocks, valve chambers, encasement concrate, ofc. where
required and indicated on drawings,

Flpe Embedment

Provide fine aggregate complying with ASTM C33 consisting of natural sand,
manufactured sand ar 3 combination thereof,

Equipmant

All eguipment necessary and requdred Tor the proper construction of water
supply lines shall be on the project in first class working condition and shall have
been approved by the Engineer before construction is permitted to start,

23  BEMECUTION
Inspection
The Contractor shall examine the substrates and the conditions under which the
potable water system shall be carred out and correct any unsatisfactory
conditions.
Do ned proceed with the work entil unsatisfactory conditions have been
corrected ina manner acceplable o the Engineer,
Excavation
The width of the pit or trench for the structure shall Be sufficient to
permit satisfactary jointing of the pipe and / or pouring of concrete and
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thorough tamping of the bedding maberial under and around the
structure, but it shall nel Be fess than the edernal diameter of the pipe,
Where a firm foundation is not encountered at the deslgn grade, dus 1o
unsuitable material, this soll shall be removed and replaced with
approved fill material for the full trench width, The Engineer shall
determine the depth of removal. The fill matesial shall be compacted to
prowide adeqguate support for the plpe.

Excavate tranchas to the depth indicated or required and carry the
excavation bo a depth below the bottem of ppes for pipe embedmaent,
or concrete encasement as indicated or directed,

Employ hand excivation mothods when machine digging will cause damage
tey bdildings or other strictures, above or balow prownd. Wherewer
necessary 1o prevent caving, trench excavations in soils such as but mot
limited to sand, gravel and sandy soil shall be adeguately sheeted and
braced. Withdraw sheeting in increments of not mere than 300 mm and
fill and compact resulting void by the withdrawn sheeting. Pile all
excavated material in a manner that will not endanger the work ar
obstruct walkways and roads,

Provlde and maintain adeguate barrlcades, construction signs, warning
lights, and guards to protect persons from injury and to awold property
damage during the progress of the work until the site s safe for traffic
use, Rules and regulations of the Government regarding satety
prowisions chall be obserded.

Pipe Laying

General
Install the potable water system generally in compliance with the fines
and grades indicated on drawings and a3 hereln specified.

PPR Pipes

I matall i accordance with the manufactierer's instructions
concealed fsurface type as per direction of ConsultantEngineer
Incharge,

Volves
Install in accordanco with manufacturar's weitten instructions unloss
othenstse specified or directed.

Alipnment and Grade

Lay and maintain pipes to the required lines and grades. Provide fittings,
valves, hydramts, otc, at the required locations with joints centered and
all valve and hydrant stems plumb, Mo devistions shall be made from the
required lines for grade except with written consent of the Engineer.

Maintenance
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Restoration and Cleanup: Restore and replace any removed or damapged paving,
curbs, etc. or other dsturbed duifaces @nd structures, to the satisfaction of the
Engineer,

Removal all surplus pipe material, tools, tempeorary structures etc. Dispose of all
dirt, rubbish, excess excavated material to approved dumping area, and loave
construction: sive clegn to the satisfaction of the Engineer.

Disinfoction

Before the Engineer places in service and before cenification of complation the
pipeling, flush and disinfect the potable water system in pocordance with
AWWA CE01, "Disinlecticn Water Mains”.

24  CONMECTION FROM THE EXISTING SWEET WATER PAAINS

The Cantractor is required to conduct the survey of the proposed route from the
point indicated on the drawing up to the existing mains from where water
connection will be permissible. This item of bill of quantities includes survey,
design and connection with water mains for sweet water from the water malns,
The Contractor will submit his proposal for this work to the Engineer for approval,
which shall include taking connection fram the mains, providing and laving PE
Schedule-B0 water plpefines of appropriste diameters Including all valves and
specials, as required and connect with project plpelines,

3.0  HANITARY SEWERAGE SYSTEM
3.1 GEMERAL

Scope

Thie sanitary sewserage system shall conslst of all piping, manholes, sewage i
pumps and all anclllares inclisding connecting to the existing system as shown
o the drawings.

Cusality Assurance
Establish and maintain quality control to assure compliance with
contract requirements and local codes for all construction operations
required under thi Section,

Prior te shipment from factory, test all types of pipes and fittings at the
place of manufacture, Submit to the Engineer for each consignment or
shiprmeant authenticated certificates to indicate that the manufacturer
satisfactorily tests the pipes and fittings and found to comply with these
specifications,

Codes and Standards

Comply with the apphcable requirements of the following codes and
standards:

f. IPC = International PlumBlng Codes:
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I, Pipes for Potabie Water of Un plasticized Plastic (Polyving] Chloride).
Methods of Testing of Pipes for Potable Water of Un plasticized Plastic
[Palyndnyl Chioride),

ASTM = American Society for Testing and Materials

A d85pecification for Gray Iron Castings

A 126 Specification for Gray ron Castings for Vakees, Flanges and
Plpe Fittings

C 335pecification for Concrete Aggregates

C 2705pecifications for BMortar for Unit Masoney

General Regquirements

LConnections to manholes shall be watertight alter installation.

All piping shall conform accurately to the lines and grades shown on the
Drawings,

Any connections for existing systems shall be made with 2 minimem
amount of disturbance Lo the existing lines.

Any existing pipelines or structures which are damaged while making
connections shall be replaced or reconstructed o the satisfaction of the
Engineer without cost to the Employer.

All piping shall be examined for defects. Any defective plece dscovered

after installation and test shall be removed and replaced by the
Contractor at no expense to the Employer,

Systern shall be inspected and foints approved before any backfilling is
placed over pipes.

All pipe and fittings shall be kept clean until final acceptance of work,
The exposed ends of all uncompleted lnes shall be closed with wanden
plugs adequately secured at all imes when pipe laying is not actually in
Progress,

&l piping shall be instalted on a pood foundation and adeguate means
taken to prevent settlement,

Thie Contractor shall trim the bottom of trenches to recelve the pipes
and shall round out bottoms so that the pipe wiil rest firmly an 200 mm
undisturbed sand at proper ling and grade,

All plping laid i trenchies shall be provided with a solid uniform bearing
throvghout the entire length.

Trenches shall be kept free from water by pumping; use of well points,
under drains or other approved means during pipe laying operations 5o
that all pipe joints are made In dry areas,

Precautions shall be taken fo probect incomplete work from flooding due
o storms or other causes. All pipe lines or structures not stable against
uplift during construction shall be theroughly braced or otherwise
protected,

Al wark under this section shall conform to the requirements of the
Mational Plumbing Code Handboaok, international Plumbing Codes and
Uniform Flumbing Code, unless otherwise specified hereinaftar.

Submittals
If an inspection of the completed sewer or any part thereof shows any
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structures, plpes or joines which are defective, the defective work shall
b replaced or repaired irmmedistely and to the satisfaction of the
Engineer.
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The Contractor shall perform, at his own expense, any tests or inspections
required by focal authorities. The Engineer shall witness the tests,

All joints shall be inspected and an inspection of the line as a whale shall
show pipes to'be trus to line and grade with full cireies visible st all
manhales,

Material Delivery, Starage and Handling
I General |

At gvery paint of leading or unloading, provide suitable means far lifting
and leading, Do not unipad by means of roling down planks or ather
farm of nclined ramp, Enture that pipes, fittings and other ltems are
kept dry, clear and adequately stored, Perform work in accordence with
enanufaciurer's instructions and to the approval of the Engineer.

H. Handling of UPVC Pipes

- Store UPVE pipes in covered areas and protect from direct sunlight.

- Duwring storage, ensure that UPVC plpes are not ditorted. Stack
pipes on a level surface off the ground or in sultable racks, Ensure
that sockets are situated ot alternate ends. Install bearing timber at
appropriabe spacing and of sufficlent width to prevent denting of
pipes. Stack pipes only ©  the exiont recommended by
manufacturer. Provide adequate protecthve measures for pipes and
other items in transit.

= Distorted, buckled or defective pipes shall not be used in e work,

3.2 MATERIAL

aj Un plasticized Polywinyl Chlorde (UPVC), Pipes and Fittings
i Pipes and Fitiings

Linless otherwise indicated provide UPVC pipes and fittings that comphy
with British Standard. Provide pipes that are suitable for (astaflation
depths, bedding and loading conditions and working pressures to which
they will be subjeched,

fi. Jints
For pipe jointing provides rubber rings that comply with ASTM D 1RG4,
Provide 2 rubber rings for each pipe joint.

i, Testing

Provide manufacturer’s certificates that testing of pipes and fittings
complied with the specified requirements of BSC 15,

b) Pipe Embedment

Frovide fine aggregate complying with AT C33 and consisting of natural sand,
manufactured sand or & combination thereaf.

e} Concrete Works

Concrete and all related works are to conform to Specifications of *Concrete”.

Signatfire Stamp of Client 180 Signature/Stamp of Conlractor

Director | Works & Services)
The Benazlr Bhutto Shaheesd
Urraraity of Techasitgy 14 sul Devilopoant
Rhnupat Min



d} Thermal and Structure Protection

Bitumineus damp-praofing and joint fillers and seslarts and afl rolbted works
chall eonferrn te Artish Standards,

i) Manhales

BAanhnoles shall have the mindmum inside dimensions shosm on the
Drawings.

hManhole walls shall be as ger BoQl and drawings. Top section must be cast
such as te sult elevation and accormmedate size of manhale frame and
COWET,

manhole fleor shall be as per Bodl and drawings and inverts stream lined
with cement and mortar into a semi-circular path with sanitary turns and
have their corners filied and sloped towards the water path to prevent any
sottlements of sofids as detailed on the Drawings.

Concrete foundation and benthing for manholes shall be constrected in
sceordance with details as shown on the Drawings.

All pipes or castings to be embedded in the manhole walls shall be
aecurately set, and if so required, headers shall be laid round the casting so
embedded.

All work must be carried out in @ manner o ensure watertight work, and
any leaks shall be caulked, repalred, or the entire work shall be removed
and rebuilt, Attention is particulary called to the necessity of keeping the
water level below all parts of the foundation and walls untll the concrete
has chtained adeguate setting.

i Frames, Covers #rd Gratings

The Contractor shall furnish and set bevel and to the proper grade, a cast
iron frame and cover ar frame and grating of the form and dimensions
chown on the Drawings. The concrete shall be neatly and accurately
brought to the dimensions of the base of the frame. The frames shall be
thoroughly embedded in mortar. Al covers and frames shall be hravy-duty
guiality.

Al castings for frames, covers, and gratings shall be of gray lron unless
spocified in the BOO drawings. All castings shall be made securately to
dimensians and shall be machined to provide even bearing surfaces, Covers
and gratings must fit the frames In any position and if found to rattle under
traffic, shall be replaced. Filling to obtain HEht covers will not be permitted,
Mo plugging, buming-in or filllng will be allowed. All castings shall be
carefully coated inside and out with coal tar pitch warnish of approved
guality,

i3  EXECUTION

al  Inspection

The Contractor shall examine the substrates and the conditions under which the
sanitary sewerage system shall be carried out and correct any unsatisfactory
conditions. Do not procesd with the work untl unsatisfactory conditions have
been corrected in a manner acceptable to the Engineer.
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b) Excawvation and Preparation of Trench
I Unless otherwise spocified herein or directed on drawings, comply with the

reguirements of Specification of "Site Wark", and “Concrete”,

ii Cpen trenches only a3 farin advance of pipe laving in order to maintain

continuity of operations. Keep trench and other excavations dry at all
times, and Lead drainage to natural drsirage channeds,

ik Trench width varies in respect to depth, nature of soll and
plpe diameter, Maintain widths indicated on the drawings for at beast 300
mm aboe crown of pipes. Where the trench erodses under a pavement
af Mear slal, held width af the trench to the abselute minirmem. Tremch
width shall be rmbalmum of 0.0, + GO0,

I Excavate trenches te the depth indicated or required and carry the

excavations to a depth below the bottom of pipas for pipe embedment,
for the replacement of unsatisfactory soll materials, or for concreto
encasemant as indicated and specified.

W, Provide and maintain adequate barricades, construction signs, warning

lights, and guards 1o protect persons from injury and to avoid property
damage during, the pregress of the work until the site is safe for traffic
use. Rules and regulations regarding safety provisions shall be observed,

v, Conduct excavations for pipe bwing operations to cause the least

interruptions to the braffic, Ensure that hydrants under pressure, valve
pit cover, valve chambers and other utility controls are unobstructed
and accessible during the construction perod. Provide adeguate
provisions for the flow of sewers, drains and watercourses encountoresd
during construction. Restore satisTactorily all structuras and any
property that has been disturbed to their eriginal conditions.

£}  Plpe Lylng

General

The entire work of plpe laying and manhole construction shall be carred
out in a manner to ensure watertight construction and any leaks shall be
repaired as directed by the Engineer. Pipe laying shall proceed wpprade
with the spigot ends’ of bell and spiget pipes peinting in the direction of
the flow,

Standards

- LIeYC flnes
Unless otherwise directed, install UPVE pipes and fittings in
compliance with the manufacturer's Instructions, Take adequnte
care and schedule operations to ensure probection of pipes and
fittings againat undue doflection and over strassing.

fil. Alignment and Grade

=
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Lay and maintain pipes to the required nes and grades. Provide flittings,
at the required locations with joints centred and watertipht. Mo
deviation shall e made from the reguired line or prade except with the
written consent of the Enginear. Furnish temporary support, adeguate

182 Signature/Stamp of Contractor



Wi

Siprature/Stamp of Client

Director { Works & Services)
The Benatir Bhutto Shahesd
Baraeuity ol Trcheoingy asd sull Deviio st
Fhirgs e

protection and maintenance of all unsderground and surface wtility
structures, ard other structures encountered during the progress of the
wirk, Where the grade or alignment of the pipe is obstracted by existing
ukility structures, relocate, remove oF reconstruct such obstruction as
directed by the Engineer. Whenever necessary to determine the locatlon
of existing underground utility structures, after sxamining the svailable
records, make all explorations angd the Engineer may direct excavations
for such purpase as. Lay pipes to the depth chown or as directod.
Coordinate the levels, and routings of all utilities and services in order to
aveld any interference prios to installation of the utilities and services,

Pipe Laying

Urdess otherwise indicated, lay pipes on a minimum 150 mm pipe
embedment material shaped to provide continuous support for the plpe
barrel between coupling holes. Before the pipe 5 lowered into the
trench, provide the following:

- Lewel bBottom of rench to the lines and grades indicatad and fill
in ard compzct a layer of pipe embedment material to a
minimum of 150 mm compacted thickness,

- Excavate and form coupling heles with sulficient length, width and
depth to permit assembly as required.

Lowering of Pipe and Fittings inte Trench

Provide implements, tools and facilities satisfactory to the Englreer Tor
thi safe and efficient execution of the work. Carefully lower inte the
trench with suitable and adequate eguipment all pipes and fittings and
im a suitable manner that will provent damage to pipes and fittings.
Under no circumstances permit pipes and fittings to be dumped into the
tranch. Inspect pipes and fittings prior to their being lwened into the
trench. Repair or replaced as directed all defective, damaged or unscund
materiaks, remove all foreign matter or direct from the interior of plpes
and fittings before Jointing, Keep pipe clean by approved means durlng
and after laying,

Pipe loints
- Jainting with Hubber Kings

immediately before assembly, clean ends of pipes to be jointed
and the coupling groowves and rubber rings. Assembly shall ke
made as specified and as recommended By the manufacturer,
Ensura by suitable page that vubber rngs are in the required
pasition and pipos are well centred,
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Mipes shall not be deflected either verticafly or horizontally mare
thamn the limits recommended by the manufacturer, When pipe laying is not
progress, close the ands of installed plpes by an approved means, to prevent
the entrance of forelgn bodies, water, soll ete, inta the line, Mo line shall be
laid Inwet soll conditions that preclude proper bedding or In the opinlon of
the Engineer, the trench conditions or the weather are unsuitable Tor proper
installation, Seal socketed ends with approved flesible material to prevent
entry hedding material,

wii.

Wil
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Pipes built fnto structure shall have two (2} flexible

jaints adjacent to the structure, chiained by the use
of two short pieces as indicated.

Stub put and stopper shall be installed in manhole walls

where indicated or required for future connections.
Emsure that the stuly out s completely sealed by the
stopper.

Pipe Embedment and Backfilling

Pipe Embedment Procedure

Unless otherwize indicated, provide pipe embedment
material as specified. Deposit and compact material
in the trench wniformly in lyers of 150 mm
mazimum thickness at both sides of the pipeline for
the full width of the trench and up to 300 mm above
thi top of pipeline. Well compact material below and
all around the pipe to provide firm and continuouws
support. Ensure that the pipeline and protective
systems are not displaced or damaped by the
embedment operations.

Provide concrete encasement Bo pipeline where
imdicated to dimensions and lengths cpecified on the
drawings, Concrete for  encasement  shall have
compressive strength of not less than 21.0 MPa.
Protect pipeline from damage or displacement by the
encasement  operations.  Provide  appropriate
concrete  saddles  te suppoert  pipes  prior to
encasement,  Concreéte encasement  shall  be
discontinued for a length of 150 mm each side of the
centreline of sach pipe joint, to maintain fexibifity of
the pipaline,

Backfill Remainder of Trenches and Around
Structures

Backfill and compact trenches above embedment o
encasernent and around structures in layers of 200
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mm compacted thickness and to a density as per area
classification spacified,

2} Leakape, Tests for Gravity Sewers
i. General

Excent as otherwise directed, all pipelines shafl be
given feakage tests in sections of approved lemgth.
The Contractor shall carry out such tests after the
partial tranch backfilling has been carried out over
the plpe barrel, excluding pipe joints, In order that
pipes are not displaced during testing and that joints
are apparent for inspection,

The Contractor may at his option camry out any
preliminary tests he considers necessary before
trench backfilling In addition to the leakage tests
specified heraln,

The Contractor shall furnish and install suitable and
approved temporary plugs, supports and caps, all
NECESSAry Pressure pUMps, pipe connections, meters,
gpauges and other necessary equipment and labour
recuired,

i, Air or smaoke shall be used for Lesting gravity sewer
pipelines and the Contractor shall provide and, use
equipment specifically designed and manufactuned
for the purpose of testing sewer pipelines using low
prassure air or smoke,

fii. Tests by Alr ar Smalke

- Pipes shall be tested In accordance with
A5TMM C B2B. The testing equipment shall be
provided with an air regulator valve or air
safety valve 50 set that the internal air pressure
in the pipeline cannot caiceed a predetermined
value approvead by the Engineer,

- Preumatic plugs shall have a sealing length
equal to or greater tham the diameter of the
pipe to be tested, Pneumatic plugs shall resist
internal test pressures  without requiring
external bracing or blocking,

- Hthe section falls to pass the requirements, the
Contractor shall at his cown cost do all wark of
locating and repelring leaks, removal and
replacement  of defective pipes,  joints,
couplings or fittings, making good and retesting
i the Engineer may require and fto  his
satisfaction.  The  Contractor  shall  be
responsible for the ultimate tightness of the

-

Signature/Stamp of Cliont 185 SignoturefStamp of Contractor
Darechon | Wurks & Services)
The Benazir Bhutto Shaheed
Uwwrally of Techatagy 1 11l Durchopnt
Fhaiepur Hin



pipeline within the test requirements stipulated
herenabhove.

fi  Pressure and Leakage Tests for Pressure Lines
al General

Unless otherwisa, directed, comply with the
applicable requirements of the general provisions of
leakape tests for pravity sewers above.

[} Test

= The section of the pipe to be tested shall be
filled with potable water and all air shall be
pxpelied from the pipe. If blow offs are not
available at high points for releasing alr, the
Contracter shall carry out the necessary
pxcavation, backfilling, tapping at such high
points and plug and make pood any damage
after completion of the test,
The section of the pipe under test shall be

malntained full of water for & period of 24
hours priar to the start of the pressure and

leakage test.

The pressure and leakage test shall consist of
first raising the water pressure (based on the
lowest point of the section under test and
corrected 1o the gauge ocation), to 2 pressure
equal to OB Map. While maintaining  this
pressure, the Contractor shall make a leakage
test by metering the flow of water Into the
pipe. If the average leakage during two [2)
hours peried excreds 3 rato of 25 itres per 25
mm diameter per 24 hours per kilometre of
pipeline, the section shall be considered as
having failed the test, Furthermore, the
pipeline shall have no visible |eakspe.

If the section 3hall fail to pass the pressure test,
or the leakage, test, or hath, the Contractor
shall at his own cost do all work of locating and
repairing the leaks, remowval and replacement
of defective pipes, joints, couplings, or fittings,
maklng good and retesting as the Engineer may
require and to his satisfaction, The Contractor
shall be responsible for the ultimate tightness
of the plpeling within the test reguirements

stipulated hereinabove.
gl Maintenance
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Risloration and Cleanup: Restore and replace any remaved
or damaged paving, curbs, etc., or other disturbed surfaces
and structures, to the satisfaction of the Enginesr,

Remowve all surplus pipeline material, tools, temparary
structures. Dispose of all dirt, rubbish, excess excavared
material to approved dumping areas, and leave constrection
siter clean bo the satisfaction of the Engineer,

34  CONMNECTING TO THE EXISTING SYSTEM

The Contractor is required to submit his. proposal how he
intends to conmect the sewage generatad fram the and marked
on the drawing te the designated manhobe of the existing city
sewerage system, The works include survey and pumping
machinery with all structures and laying of pipeline to connect
with the chty existing system, complete. The Contractor s
reguired Lo submit his proposed design to the Enginesr for

approval.
3.5 EXCAVATIONS

a) Trenching out Ground for Pipes and Tunneling:

Excavation for the drains in open trench shall be to the line
and depth as directed. Great care shall be taken to excavate
anly to such depths as are correctly required for regular
gradient.,

Gap for joint as required shall have sufficient width to allow
adeguate working space for the pipe jointer and should in no
case be less than 3Y5 mm or the external diameter of the
pipe plus 300 mm. Trenches are to be kept cear of water
including any necessary pumping. Pesform all tunneling for
pipe when required. In the event of the excavation being
made deeper than necessary they shall be filled up to proper
level with cement concrete 1:4:8 a2t the contractor’s expense,
Cement concrete 1:4:8 is to be lald before the pipes are
placed in position.

b) Planking, Strutting and Staging:

Excavation materials shall not be deposited within 45 cm of
the edge of the trench and sides of the excavation shall be
supported by planking and strutting il necessary to ensure
proper and speedy excavation works,

c} Blasting

Mo blasting shall be allowed near new works. The recks shall
be excavated by chiseling except where otherwise allowed in
writing by the Enginger,
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d} Buried Services:

All pipes, ducts, cables, main and other services exposed by
all excavation shall be effectively supported by timber or
other means and protected from all kinds of damage. In case
of any damage to the services, these shall be adequately
repaired and restored o original condition by the Contractor
at his own cost.

)  Backfilling:

Ma trench shall be backfilled wntll after the sewer pipes
therein has been tested and approved by the Engineer. Earth
filling to the bottom of the trenches and to a height of 1540
mm above the top of the pipes shall beof selected materials,
hand packed, watered, If necessary, and well rammed on
either sides of the pipe. Spacial care shall be exercised where
pipes are laid direct on the earth or no beds without
benching or covers. The remainder of the earth filling shall
be in 150 mm layers, each layer wetted, if necessary and well
rammed with mechanical rammers or ather efficient means
for effective of consolidation. Where vegetable soil has been
removed it shall be replaced at top of the trench and
similarly consolidated. Headings shall be filled with the
excavated materials, packed tightly Im lavers and rammed by
hand on concrete of mix 1:3:6 or broken or hard core kept to
a8 stepped face as the work proceeds. Surphus earth shall be
disposed off as directed to the Contractor’s expense. The
trenches under paving shall be backfilled with local sand will
compact to 80% density,

fi  Holes £ Chases;

Perform all holes, chases, sinking, cutting, under piping,
sealing courses and labor, no extra will be paid for such
wark.

gl Sewer Ploe Lying:

Each pipe shall be carefully examined on arrival. Any
defective pipes shall ot be used and shall be segregated and
marked In a conspicuous manner. Minor damage to the
protective coating on iron drain pipas shall be made good by
painting with cut bitumen or tar, if major defects in the
coating exist, the pipes shall be returned to the waorks for
recreating. Drains shall be laid in straight lines and to even
gradients as shown on the drawings or as directed, Great
care shall be exercised in setting out and determining the
levels of the pipes and the Contractor shall provide suitable
instrument to set up and maintain all sight rails, bending and
bench marks ete,, necessary for the purpose, All deains shall
bie kept free from earth in a clean condition. Pipes shall be
taid with the sockets leading up hill and shall rest on solid
and even foundations for the Tull length of the barrel. Socket
holes shall be formed in the foundation, as short as
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practicable but suffidently deep to allow the pips jointer
room tework right round the plpes.

h)  Jainting:
lakning Concrate Hume Pipo

All joints or REC Hume pipes shall, unless otherwise
described, be made by wrapping one lap of tarred
gas-kitting round the spigot of the pipe and placing it
into the collar of previows pipe. It shall then be
adjusted, fixed in its cormct position and gas-kitting
caulked home not 50 as [o poccupy more than one
guarter of the collar depth, the cellar shall then be
completely filled with cement sand mortar (1:1) and
fillet shall be formed round the joints with & trowel,
farming an angle of 45 degree with the barrel of the
Fipe. Al |oints of pipes with bltumen rings shall,
uniess otherwise described, be made by first
smearing them with cement motor and forming fill
round It as described above for standard cement
Joints. Pipes deslgned for water logged trenches shall
be constructed with push-on rubber ring joints,

Jointing of APl Drain Pipes:

All paints of MS pipes shall be by electric arc welding.
All welding shall be cleaned free from under cut,
porosity and slag welding should be done in a
manner to produce well penetrated weld.

lointing Feet of Vertlcal Pipes in Concrete;

The rest beds in the ground at the set of all soil, rain
water ventilating and other vertical pipes, to be
bedded on solid concrete 150 mm thick.

3.6 MANHOLE AND CHAMBERS:

A specified in Bodl,

The manhale shall be provided with iron rings as per drawings
or as directed by the Engineer,

i
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Manhole Covers and Gratings:

Heavy duty Cl covers with frame shall be provided.
The weight of the cover with frame shall not be less
than 1 Cwt. The dimensions shall be as Indicatod on
the drawings. If no dimension are provided in
driowing and BOO a minimum if 450mm x 450mm
cover shall be installod.,

Testing:

Immediately after the drains are laid and joined but
hafare launching with concrete (Where reguired) and
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the fitting In done, they shall be inspected. tested
antl passed by the Engineer, as satisfactony. All length
of sewer and drains shall be tested for water
tightness by water presaure,

3.7  CLEAN OUTS:

Clear out shall be of uPVC as shown on drawing. Clean oot
turning up throupgh floors shall be made by loag swoep ‘alls’

bends with plugs, at face or deck plates to conform to
architectural finish in the room.

38 GLULLY TRAPS:

As specified in Boll,
A, STORM WATER DRAINAGE SYSTEM
4.1 GENERAL

a) Scope

storm water drainage system is shown on the drawings and
consists of the construction of the storm water drainage
network comiplete, Storm water be drained by means of roof
drakns and leaders will be freely discharged to the surface as
indicated on the drawings;

b)  Quality Assurancae

Establish and maintain quality control to assure compliance
with contract requirerments and local codes for all
construction operations required under this Section,

(4 Prior to shipment from factory, test all types of pipes and
fittings at the place of manufacture. Submit to the Engineer
for cach consignment or shipment authenticated certificates
to indicate that the manufacturer satisfactorily tests the
pipes and fittings and found to comply with these
spacifications,

d) Codes and Standards

Comply with the applicable requirements of the following
codes and standards:

IFC = International Plurnhing Codes;
Pipes for Potable Water of Un plasticlzed Plastic
[Pohyviny Chioride],
Methods of Testing of Plpes for Potable Water of Un
peasticized Plastic {Polhyvinyl Chloride).

=i

Iy ASTM — American Soclety for Testing and Materials
ii: i A8 Specification for Gray Iron Castings

il C 33 Spedfication for Concrete Aggregates
v, C 2T05pecification for Mortar for Unit Masonry
Sigmature/Stamp of Client 140 Signature/Stamp of Contractor
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e) Submittals

Submit shop drawings, details and descriptive literature
chowlng  pipe  dimensiohs, joint and  fitting  details,
recommentded methods of installation, testing equipment,
bedding details and calculations, recommended methods of
cutting pipes and other relevant detalls.

fl Pdaterial Delivery, Storage and Handling
L General

At every point of loading or unboading, provide
suitable means for lifting and loading, Do not unload
by means of rofling down planks or other form of
inclined ramp, Ensure that pipes, fittings and other
ibems are kept dry, clean and sdequately stored,
Perform work in accordance with manufacturer's
instructions and bo the approval of the Engineer

i Handling of uPVC Pipes
- Store uPYC plpes in coversd areas and protect
from direct sunfight.

During storage, ensure that uPVE pipes are Aot
distorted, Stack pipes on a level surface off the
ground or In suitable racks. Ensure that sackets
are situated at alternate ends. Install baaring
timber at appropriate spacing and of sufficient
width to prevent denting of pipes. Stack pipes
only to the extent recommended by
manufacturer. Provide adequate protective
migasures for plpes and other items in bransit,

Distorted, buckled or defective pipes shall not be

used in the work,

4.2 MATERIAL

a)  Un plasticized Polyving! Chiaride (uPVC), Pipes and Fittings
I, Plpes and Fittings

Unless otherwise indicated provide uPVE pipes and
fitlings that comply with BSC 14, Class D. Provide
pipes that are suitable for Installation depths,
bedding  and  loading  conditions and  working
pressures to which they will be subjected,

i, Joints

For pips jointing provides rubber fings that comply
with ASTM D 1864,

Provida 2 rubber rings for each pipe joint,
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iii, Testing

Provide manufacturer's certificates that testing of
pipes and fittings complied with the specified
reguirements of BSC 15 3505,

b] Egquipment

i Al equipment recessary and required for the proper
construction of the structures shall be brought on the
praject site in first class working condition and shall
have been approved by the Enginesr before
construction s permitted to start.,

i The Contractor shall provide hand tampers and
preumatic tampers 1o obiain the required

compaction of the pipe bed and the backfill as
specified.

431  EXCAVATION

al  Thewidth of the pit o trench for the structure shall be
sufficient to permit satisfactory jointing of the pipe and/o
pouring of concrete and thorough tamping of the badding
material under and argund the structure, but it shall not be
less than the external diameter of the plpe or structure plus
0,30m on each side, Trench or pit walls shall be
approximately vertical.

b}  Where rock, hardpan, or other umdelding materialis
encountercd, the Contractor shall remove it from belaw the
foundation grace for a depth aof at least 0,15 m. The
excavation below prade shall be backfifled with solected fine
cormpressive maberial.

¢} Where a firm foundation is not encountered at the design
grade, due to unsuitable material, this soil shall be removed
and replaced with approved fill material for the full trench
width, The Engineer shall determine the depth of remowval,
The fill material shall be compacted to provide adequate
support for the pipe.

d} The Contractor shall do such trench or pit bracing, sheeting, or

4.4

SIEnature/st;
bt it il | o w

Tha Benazii Bhiiio

shorkng necessary to perform and protect the excavation and
structure as required for safety and conforming governing
faws, and perform and prokect the excavation and the
structure as required for safety and cenforming poverning
faws, anid perform all prading and pumping, if necessary, to
prevent water running into the trench and to keep the
trench dry, The Contractor shafl remove the bracing,
sheeting, or sharing after placing at the structure. Remaoval
shall be done in such a way that It will not disturk the
structure,

PLACING PIPE
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a)

b)

Genaral

Proper facilities shall be provided for lowering the pipe when
it is to be placed in 2 trench. The pipe shall be lakd carefully
and true 1o lnes and grades on a bed, which is uniformly firm
throughout s entire length, Any plpe which s not in true
alignment, or which shows any undue settlement after being
lald, or s damaged, shall be taken up and re-daid or replaced
without extra compensation. The laving of the pipe in the
finished trench shall be started at the lowest point and laid
upgrade, The bed of the trench shall be such that at least the
Iowar quarter of the pipe shall be In continuous contact with
the bed,

Fipe Laying

The Engineer shall inspect all pipes before they are laid, and
reject any section that is damaged by handling or is defective
to a depres, which will materially affect the function and
service of the pipe,

When bell and spigot pipe & used, the bell shall be lald upgrade.

4.5

A6

Signature/st

a

b

If tongue and groowe pipe is used, the grooved end shall be
tald upgrade,

The pipe shall be firmly and accurately set to line and grade
sa that the invert will be smooth and uniform, The pipe shall
be protected from water durng placing and until the mortar
in the joints has thoroughly set,

MADETAR

Maortar shall be mixed in a ratio of 1 part by volume of Portland
cement and 2 parts by volume of sand, The maortar shall be of
the desired conzistency for caulking and filling between the
pipe and the drainage structures. Mortar, which 1s not wsed
within 45 minutes after water has been added, shall ke
discarded.

PIFE JOINTS

Before amy |oint = made, the previously installed unit shall
be checked to assure that a close jolnt with the adjeining
unit has been maintained and that the inverts are matched
and conform to the required grade, The pipe shall not be
drivieen down to the required prade by striking it with a shovel
handle, timber or other unyielding ohject,

All joint surfaces shall be cleaned,
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) Where any two-pipe units do not fit each other cosely
enough to enable them to be properly jointed, they shall be
removed and replaced with suitable unils snd new paskets.

d) Open ends of pipe and branches shall be closed with
stoppers and secured in place in an acoeptable manner,

al The Contractor shall take all necessary precautions to
prevent flotation of the pipe in the trench,

f All times when pipe installation is fot In progress, the open
ends of the pipe shall be cosed with temporary watertight
plugs or by other approved means, If water is in the trench
when work |5 to be resumed, the plug shall not be remaved
wntll suitable provisions have been made to prevent wator,
earth, or other substances from entering the pipe,

] Fipelings shall nat be used as conductors for tranch drainage
during construction.

h} Care shall I taken to prevent earth, water, and other
materials from entering the pipeline. As soon as possible
after the pipe and manholes are completed, the Cantractor
shall elean out the pipe and manholes, being careful te
prevent soil, water, and debris from entering any existing
pipa,

4.7 WORKMANSHIP
Bedding of Pipelines

al The minimum thickness of bedding material beneath the
pine shall be 150 mm [minimom 100mm under sockets) for
pipes not exceeding 200 mim internal dismeter except when
bedded an rock,

b) The time interval between placing bedding material on the
trench farmation and commencing pipe-layviag shall be as
short as s practicable.

c} The hedding material shall be compacted in layers not
exceeding 200mm with one pass of a plate vibrator for
gravels and two passes for sands or other approved
equivalent mechanical methed. Hand tamping or punning
will anly be permitted where insufficient space is available to
allow the use of mechanical plant.

d} Recesses shall be formed in the bedding to accommodate
pipe joints while ensuring continuous even support along the
pipe length. Bedding material shall be provented from
entering pipe joints, After the jeint has been made bedding
material shall be carefully placed and hand compacted
beneath the joint barrel to close any void left by the recess,
Where the formation of the trench is of silt or soft day and is

S
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below the natural water table a #5mm blinding layer of sand
shall be substituted for the specified bedding material
directly above Tormation and carefully compacted if directed
on site.

e} Granular material for plpe bedding shall be free-draining,
hard, clean, chemically stable gravel, crushed stir crushed
slag, graded in accordance with the following table:

Parcentage by Weight Passing Sleve

Fer Pipes of

Test Sieve Diameter

mm S500mm and below

arh ==

20 -

14 100

10 85 - 100

] 0-25

2.36 0-h

f The material shall have a Compaction Fractien value psot
exceeding 0.2 when determined in accardance with the
fedlowdng best:

A representative sample of about 40kg shall be heaped onto a clean
surface and guartered to obtain approximately 10kg. The moisture
content of the sample should not differ materially from that of the
main body of materjal, at the time of use in the trench.

4.8 LEAKAGE TESTS FOR GRAVITY PIPES

. The pipedines shall be as nearly watertight as practical and
leakage tests and measurements shall be made. Tests shall
be carried out between each two manhales in the presence
and ta the satisfaction of the Engineer's Representatives.

b. Before commencing with the tests, all pipelines and concrete
wierks shall be clean,
. The Cartractor shall furmish suitable test plugs, water pumps

and appurtenances, and all Bxbor required to property
conduct the leakage tests on the pipelines,
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Upon com phetion of a section of the storm water bulkheads
shall be installed, as required, to permit che test of the starm
winker pipe.

The storm water pipe shall be subjected to an internal
pressure by plugging the pipe at the lower end and then
filling the pipelines and manholes with clean water to a
helght of b0 cin above the top of the pipe at its upper end,
Where conditions between manholes may result in test
pressures, which would cause leakage at the stoppers In
branches, provisions shall be made by suitable ties, braces,
and wedges to secure the stoppers against leakage resulting
from the pressure. The rate of leakage from the storm wates
shall be determined by measuring the amount of water
required to maintain the level 60cm above the top of the
pipe,

Leakage fram the storm water pipe under test shall not
exceed the requirements 1890 ibers per 100mm diameter

per km of the storm pipe per 24 hrs.,
The Contractor shall construct weirs or other means of

measurement as may be required, furnish water and do gl
necassary pumping to enable the tests to be properly made,
Should the sections under test fil bo meat the reguirements,
the Contractor shall do all work of locating, repairing leaks,
and retesting as the Engineer may require without additional
compensation,

I the Enginesr is in doubt that any damage bad occurred in
the pipelines in the process of pouring the concrefe or
backfifling, he shall have the right to order retesting of the
doubted part, If the second test proves that the pipeline s
not serviceable then the Contractor shall have to locate the
damage, make & good, and carry out retesting until he
secures satisfactory results, The cost of all such works shall
be at the Contractor's sxpense,

All manhaoles shall be constructed so as to prevent leakage of
water . Mormally no testing for the Contractor conducts
leakage of water from manholes unless it is in the opinion of
the Engineer that the method of construction carried ot
does net fulfill the reguirements,

Im such a case, the Englneer shall have the right to ask the
Contractor to carry out the testing to the manholes (in
connection with water leakage) prior 1o backfilling and any
damage revealed as a result of such testing shall be made
good. All these works shall be carrled out at the Contractor's
expense and In accordance with the direction of the
Enginasar.

The Contractor shall prepare on site, and at his own expense,
all work requirements, Le. plugs for all diameters of pipes,
pumnps, ete,, which should be acceptable to the Engineer,
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4.9

i,

4,10

4.11

4,12

4,13

The Contractor shall only wse acceptable water for the
purpose of testing. The Contractor thall bear all the costs
regarding serviceable water used in testing, flushing and
satlsfactory dispasal thereaf,
The Contractor shall have to fix the plugs in ends of pipes to
be tested and shall have to take nocessary precautions to
prevent plugs or fixings tools from getting inside the pipes as
a result of water flushing,
Should the selections under test fail to meet the
requirements, the Contractor shall do all work of locating
and ropairing the leaks and retesting as the Englneer may
reguire withaut additional compensation,

BACKFILLING OF PIFELITIES

After completion of placement and Compaction of the
surraunds to the pipelines and leakage test backfilling shall
procesd using sefected excavated materials in accordance
with the specifications for parthworks,

The use of power rammers will not be permitted over any

pipe until the depth of fill sbove the crown of the pipe s at
least 300 mm.

Mavement of construction machinery over a pipe dralm shall
be at the Contractor's risk. Any pipe damaged thereby shall

be replaced at the expense of the Contractor,
CONNECTIONS

Where the drawings call for connections to proposed
structures, these connections shall be watertight and so made
that a smoath uniform flow line will be obtained throughout the
gycien,

CLEANIMG AND KESTORATION OF SITE

After the backfill i completed the Contractor shall remowve all
tools, surplus materlal, dirt, and rubbish from the site. For
paved areas the Contractar shall restere all disturbed areas to
their eriginal condition.

INSPECTION

Prior to final approval of the drainage system, the Engineer
accompanied by the Contractor, shall make a thorough
inspection,  Amy  Indicetion of defects n materlal or
workmanship, or obstruction to flow, or poorly constructed
joints in the system, shall be further Investipated and corrected.
Defects due to the Contractor's negligence shall be corrected by
the Contractor without additional compensation and  as
directed bw the Enginesr.

GEMERAL REQUIREMENTS
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. All horizontal piping shall be pitched not less than one
peEreent.

¥ Changes in-direction of piping shall be made with long
radius fitkings,

" WL non-pressere pipes and fittings for storm deainage
showld be capable to hold sufficlent pressure and to the
satisfaction of the Consultant/Engineer Incharge,

B All roaf drains shall beset 1/ 8° below normal finished
Floar, with a gradual pitch extending aweay from the dealn,

" All pipe and fittings shall be kept clean, with the exposid
ends of incomplete or unconnected wark to be plugged,

¥ Cleanouts shall be placed at 2ll changes in directions,

4,14 TESTS

4.15

4,16

YWhen the roughing Inwork i5 complete, the entine system shall
be subjected to flushing and then to a water test by plugging-
up all openings and fillings all of the lines to the roof level, Any
apparent  defect  shall be corrected or remowved. The
Consultant/Engineer Incharge shall witness the test and Inspect
thie workmanship.

DRAINS

Shall be PVC with large sump amd flange, threaded or caulked
battom outlet, removable non-clogging low silhouestte dome
strainer, flashing damplng device and Integral gravel stop. Each
roof drain shall be provided with its own lead flashing,

MEASUREMENT AND PAYMENT

M easurement for PYC-non pressure pipe shall be in runming
length and the work to be done shall Include earthwork,
providing and fiking of pipe, pipe fittings, jointing, cutting,
breaking concrete and then making it pood applying protective
painting, cleaning, testing and the measurement will be made
for the full work specified herein,

Payment will be made at the unit rate quoted in the BOO per
running foeot length of PVYC pipe. The amaount bid shall be fll
payment for the work specified herein,

5.0 FLUMBING FIXTURES

General

Scope of Waork

The work Included In this section of Contract consist of
providing and Installing complete systom of plumbing
figtures, fittings and  accessories as  per  Drawings,
Specification and B0l of Quantities, including all labor,
equipment and materials required for the satisfactony

=
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-

aperation ard installation of plumbing fixtures complete in
all respect,

All model numbers not indicated or approved equal implies
that the contractor shall submit for the approval of Engineer
a summary af the plumbing fixtures proposed indicating
type, manufacturer name, model numhber. If samples are
required by the Epgineees then they shall be provided at ne
additional cost, No materlals shall be purchased, before such
approval ks obtained In writing from the Consultant/Engineer
Incharge,

[b) General Requirements

All fixtures shall be free from imperfections, tree as 1o line,
angles, curves and colovs, smooth, water tight and complate
In every respect,

All fistures specified to be of wircous ware, shall be fired
Witreous China ware of the best quallty nonabsorbent and
burned so that the whole mass is thoroughly fused and
vitrified producing a material white or colored, which when
manufactured will show a homegeneous mass, close grained
and free from pores. The glazing and vitreows China fixture
shall be of color approved by the Consultant/Engineer
Incharge thoroughly fused, and wnited to the body, without
discoloration, chips, or flaws and shall be free from craze.
Warped or other imperfect fixtures will not be accepted.

All plumbing fistures and fittings shall be supplled by
Contractor, all fiwtures should be approved by the
Consultant/Enginear Incharge prior to installation,

All firtings, cast brass set screws, escutcheons, faucets, traps,
exposed piping ete., shall be brass chrome plated over nickel
plate with polish finished. Any hanger nuts yesible shall
likewise be chrome plate owver nickel plate.

Aftar installation of plumbing accessories, the Contractor
shall ensure their protection against damage, misuse and
general deterloration. Fixture outlets shall be plugged with
sultable material to prevent external debris. All chrome
plated and other metallic fittings shall be provided with a
coat of grease to prevent their deterioration, All items prior
to handing over must be in perfect condition in the viswal
and oporational sense.

Materials Required

. Lavatory
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White vitreous china lavatory with pedastal / courter
top shall be "PORTA/CL BOSH MODEL" or equivalent
with approved fittings as per Boll,

Lavatory shall be completed with the fellowing
ACCESSOrias

Qo Exgjuisite Line PORTASICL BOSH MODEL",

0 Fix 11, conceated 1/ 2 inch diameter basin
mixer with hot and cold brilllant handles, cast
spout with moussewre, pop-up waste set.

G Handles trecorn deluyge,

0 172" diameter stop cocks with flexible / chrome
piated pipe,

O 1-1 7 & diameter CPF Boltle Trap with
rernovable sump, outlet with compression nut.

G P Towel rail of required length,
0 1-1 /2" inch diameter stainless steel waste pipe

with chain waste and plug,
3 Spaptray of ICL BOSH MODEL.

il. Water Closet WWC-1 (WESTREN WATER CLOSET)

White vitreous china siphon jet water closet with P or
& trap shall be "PORTA MODEL" or equivalent with
approved fittings as per Bod.

Water closet shall be com plete with the followings
pLcessories.

D 4" diameter flush pipe of required length
O vacuum breaker

O mnlid plasthe closed front seat with cover and serows.
01 42" diameter CF, Inlet spout.

0 C.P Tollet paper holder,

O Floor Flange gasket rubber bumper,

0 1 Inch diameter Flush valve.

iil. Water Closet AWC-1 [EASTREN WATER SLOSET)

White vitreous china siphon jet water choset Orissa
type, with P or S traps shall be "PORTA BMODEL or
euivalent with approval fittings as per Batl

hﬁ_\.—r '_"_d-_"‘—-.-.-.
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Water closet shall be complete with the following
accessorieg,

0 4" dlameter flush pipe of required lenpth.
O Vacuum breaker,

2 172" diameter C.P. Inlet spout,
0 Floor Flange gasket rubber bumper,

1 inch diameter Flush valve,

Shower

Shower accessories will consist of the following
approved fittings as per Bo0,

» 1/ 2" diameter concealed valves threaded pipe
cennection with brilliant handles blue and red.

* 1/2"inch diameter 4 way diverter,

¢ Bath combination 1/ 2" inch.

¢ Adjustable ball joint shower head 2 ineh
diameter with 1 /2 Inch shower arm,

* 3 f4inch diameter bath spout with mousseur.

Kitchen Sink

Kitchen sink shall be "PORTA/ICL BOSH/REGINGYX
MODEL" or equivalent

approved with "MASTER" or equivalent approved
fitkings as per Bo0,

Kitchen sink shall consist of the fellowing accessories.
O Double bow! 20 gauge nickel stainless steel sink

with double drain board,
0 PVC waste coupling, and 1-1 / 2" P.V.C bottle trap,

O C.P1/2inch, Combination mixer (hot & cold) with
pipe.

0 Cabinet fitted, size 550" x900x150" deep and
1100%: 900" » 150 deep,

O 5tain finish, seff rim, Back Lodpe with hales.

0 1/ 2 Inch single hale mixer.
O Brilliant handles,
0 Extractable rising spray with diverter,

O Set / spray metal tube.
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0 Chain support.

0 1-1 /2" diameter PVE Aush pipe of requined
lemgth,

wl, Showerlet

= Shower Jet shall be "PORTA" or equivalent
approved as per Boly,

#  Shower Jet witl conskstof the ToFlowing
ALCESSOIIES,

#  Double hobe mixer,

*  Hand spray with trigger control,

* Pressure proof flexible hose of 5F5 of required
length,

* et [ spray, tube socket.

¢ 3.4 inch diameter extractable spout,

d} Fixture Supports / Settings

Provide all hangers, supports, brackets, etc, for the proper
installation of water closet, urinals, lavatories, suils ek,
requiring  supports shall be in accordance with  the
manufacturers recommendation, as approved and where
necessary built Inte partitions or walls, and shall be set with
thir Construction progress.

o} Fixture Settings

—

-

Fixture shall be set in o neal, finished and uniform manner
making the connections to all fistures at right angle to the
wall unless otherwise directed by the Consultant/Engineer
Incharge. Roughing for this work must be accurately lald aut
soas to conform with Minlshed wall materals, Fixtures are
ok being set il as directed by the Consultant/Engineer
Incharge,

Each fixture and piece of equipment including floor drain,
recquirting connections to drainage systom shall bo equipped
with a trap. Traps are to be supplied with tha fivtures. Each
trap shall be placed a5 near to the fistures as possible and no
fixture shall be double trapped, except as otherwise
indicated, Trap installed an bell and spigot pipe shall be cast
P

Al fixtures and rimmings in 5o far a5 practicable shall be of
one manufacturer,

Al exposed chromium plated fittings such as pipes; valve ete.
shall ba protected Immediztely after Installation, During
installation s-trap or p-trap added wrenches shall be used an
charge plated plpe and fittings etc,

All flxgures shall be set straight and true, The setting shall be
level and fush with finished floors and partitions.
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Plumbing fixtures shall be supplicd complete with all
required trimming vieroous ching fixtures shall be first class
cuality with smooth glaced surfaces, free from warp, cracks,
discolorations or ather imperfections,

Fisture maunting heights and spacing shall be as detailed an
the Architectural and Engineer’s drawings.

Protect fistures from damage before and efter installation,

Fasten fixture carriers securzly %0 slab construction with
power driven expansion shields and balts,

Cleaning

Clean and adjust all fixtures and trim before acceptance,

Feasurement and Fayment

Reasurement for payment of mirrers shall be made as net
actual area in square fest of the mirror acceptably provided
and installed In position as per drawlngs and instructions of
the Consultant/Engineer Incharge.

Payment for wash basins, kitchen sinks, water closets,
urinals, showers, mirrors, and foot rest pairs shall be made at
the applicable undt price as bid in the Bill of Quantities. The
amount bid shall be full payment for the work specified
herain,

G.0 DRAINAGE LIFT PUSMP [not used)

.1 GENERAL

a) Scope of Work:

Install and provide: complete assembled Drainage Duplex Lift Pump
submersible type with controls as per drawings, specification and il
of quantities, complete in all respect to the satisfaction of
COMSULTANT/ENGIMNEER INCHARGE,

b} Material Required

Complete assemble including motor-driven submersible pump and  all

necessary  auxiliary

component, level controller, controls, wiring  and

interconnecting fexible aero flex rubber piping,

] Pumps:

A

Pumps shall be Submersible type by Grundios fKSB/
AMSTRONG. Entirely of stainless steel, wholly submerged In
the liquid. The pump shall be capable of handling clean ar
slightly dirty waste water,

Al external bolts and nuts shall be stainless steel, The
impedler shall be capable of passing clean or slightly dirty
waste water,
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d) Contrals:

Automatic sequance of pump with lewel contralles as indeated
in drawings.

The pump manufacturer shall warrant the pump belng
suppiled 1o the Consultant/Engincor Incharie against defects
in workmanship and materials for a period of one yoar after
the systemn is handed over to the Consultant/Enginecr
Incharge by the contractor,

All sections of specification in section "Pumping Equiprent”
shall also apphy In this section,

The sequence of control shall be such as stated on the
drawings. The relevant electrical specification shall be as per
electrical specification and to approygal,

) Sequence of Drainage Pump

Furnish and Install celfar drainage pump with sufficient
electrical cable to control pump operation, The built in
switch shall automatically the pump operation to starl/stop
between two kquld levels. In case of pump failure a water
alarm consisting of light and horn shall be suitably mounted
on the control panel,

0 PUMPING EQUIPMENT [Pumps to fill Dverhead tank]

71

GENERAL

A} Scope of Work;
Furnish and Install pumps for the water filling/drainage &
sewerage system as per drowings, specificetions, and Bill of
Cluantities and as approved by the CONSULTANT/ENGINEER
INCHARGE,

b} Materials Required:
Install best guality Grundfos/ESB pumps complete with
Siemens  electric motors to CONSULTANT/EMGIMEER
INCHARGE satisfaction.

) Approval:

Before purchase of any pumping equipment, the Contractor
shall submit all relevant data about the equipment to the
Enginear for his approval. No equipment o be purchased
before such approval is obtainged in writing frem the
Consultant/Engineer Incharge. Also approval given by the
Consultant/Engineor Incharge does not relive the Contractor
for his responsibifity ‘of providing the pumping system
complete in all respect, as per drawings, bill of guantities,
and  specification to  the  satisfaction of the
COMSLILTAMT/ENGIMNEER INCHARIGE,

d) Installation:
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Pumps and moters shall aligned in vertlcal/horizontal and
Ieveled throughowt the length and width and wherever
necessary sultable support shall be provided to facilitates
pipe connections and leveling.

Purnps shall be secured to hases with proper size anchar balts.

Drains for packing glands etc. shall be piped to the nearest
drain,

Pumps shall be located in sccessibie focation for repairing
and maintenance.

Graut base plates completely to provide a rigid non deflection
suppor,

o) Testing:

Pumping equipment shall be tested for operating
characteristics and duration of test shall be set by the
CONSULTAMT/EMNGINEER  INCHARGE. Apparent  defective
equipment shall be repaired or replaced and  such
adjustmients made to the cquipment a3 may be necessary, all
o the satisfaction of the CONSULTANT/ENGINEER
IMCHARSGE.

Al provide to the CONSULTANT/ENGINEER INCHARGE the
following | nformation,

i. Pump data Make, Madel, number, serial Number
Design and Actual GPM, BHP, maximum shut off and
design head, rpm suction and discharge pressures,

il.  Motor data; Make model and serial number, hp, rpm,
Izcked rotor amips, Violtage, phase, frequency and
actual volts and amps,

iii. Starter data: Make, size, model number, heater sizes,
ampere reading, live voltage, conbrol voltage

frequency,

iv.  The contractor shall also provide eguipment

catalog/cartified performance curves,
showing impeller diameter, BHE, and deshon
conditions.

fl Controds:

All electrical eguipment shall be operated at elther 3 phase
380 volts or single phase 220/240 volts, 50 kertz or
otherwise approved.

All electrical werks, i.e. wiring, pumps starters B controls,
ete., shall conflerm with the approval of the
CONSULTANT/ENGINEER INCHARGE,

Bl Sequence of Water in UJG:
Furnish & install a mechanical float valve In the UG and
Overhead Water Tanks, This shall cut off incoming water
supply once the tank is full.
-
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&0 SEWER APPURTEMANCES
81 GEMERAL
a) Scope of Waork

The work to be done under this section of the Specifications
conslsts of providing afl matedial, labor, equipment and
appliances and in perfarming all operations  including
earthwork, concrete, block masenry, plaster, fixing manhole
cover and frame, making holes eto, In connection with
proper installation of miscellaneous sewer appurtenances
i.e. manholes, grease traps, gulley lraps etc. complete in
strict accordance with this section of the Specifications and
the drawings, and subject to the terms and conditions of the
Contract. All sewer appurtenances shall he placed at
locations to lines and levels as shown in the drawings and as
directed by the COMSLILTANT/ENGIMNEER INCHARGE.

b} Material and Installation

i.  Marnholes f Inspection Chambers

Planhobes and inspection chambers shall be bullt on
sewers of the size, form, thickness and positions
shown on the drawings or as directed by the
CONSULTANT/ENGINEER INCHARGE, The foundations
and bed shall be made of concrete and the walls shall
be of block masonry plastered with 1/2" thick 1:4
cernent sand plaster. The inverts and benching shall
be praperly shaped to the forms and dimensions
shown and shall be rendered with two coats of
granolithic concrete and brought up ko a smooth face
i the forms and pradients Indicated on the
drawings. Unless potherwise Indicated on  the
drawings, every manhole shall be provided with a
cast iron frame and cover of dimensians shown on
the drawings. The frame and cover shall be cast iron
from good guality,

All manhole covers thall be true to pattern in form
and dimensions, free from faults, cracks and other
defects affacting their strength. Thi cover shall have
a continuous and even bearing on the frame, and
shall be properly set to aveld knocking. Al
inequalities, projections or roughness on abutting
surfaces of the cover and the frame shall be
removed, and the cover fitted into the frame as
neatly as possible without Jamming.

ii. Grease Trap

Grease traps shall be installed on waste line in the
kitchen. The size, thickness and position shall be as
shown on the drawings or as directed by the
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COMSULTANT/ENGINEER INCHARGE, The prease trap
chall be P Certified. The inlet and outlel pipes in
the grease trap shall have Reding eyes.

Greasze trap shall be provided with a G.1, sheet [rame
and cover of dimensions shown on the drawings.

jii.  Gully Trap

Cement concrete gulley trap with chamber having
cast iron frame and cover, shall be used on the
downstream side of 8 manhole for isolating the
drainage systern from the sewer as shown in the
drawings ar 13 directed by the
CONSULTANT/ENGIMNEER INCHARGE, It shall have a
water seal and a2 Roding arm to permit the cutgoing
pipeline to be rodded. The Roding eve shall have a
remarkable air-tight plug which shall be provided
with a chain.

c} Measuremant and Payment:

Measurement for payment of sewer appurtenances shall be
made on the basis of actual number of such fixtures
acceptably provided and installed; of complete wnits as
specified hereln, Inclusive of eartbwork, concrete work, block
masonry, plaster, iron steps, making holes ete, complete as
per Contract Documents and/or o8 directed by the
CONSULTANT/ENGINEER INCHARGE,

Payment for sewer appurtenances shall be made at the
applicable unit price per number bid In the Bill of Quantities,
The amount bid shall be full payment for the work specified
harain.

9.0 MISCELLANEQUS ITEMS

2.1

o

GEMERAL

a) Scope of Work:

The work to be done under this section of the Specifications
consists of providing all material and labor, equipment,
appliances etc. for proper installation of miscellaneous
plumbing items of vahes, cocks, Tloor traps, rain water pipes,
cleanouts, bowal rails, service connections, water heaters, as
specified herein or as shown on the drawings andfor as
directed by the CONSULTANT /ENGINEER INCHARGE.

b} Material and Installation:

i, Bronze/Balleable/Ductlle Valves

Al valves of 4" diameber and below shall be of
bromze/Malleable iron/Ductile iron conforming to
B55S 1952 and shall be of aporopriate class for the
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working pressure, on which they are installed. Open
and shut indicatars shall be marked an the handle,
The ends may be threaded or Hanged. The valves are
1o be installed inclusive of all fittings and accessories.

Float Valwes

Float wakves ‘shall be made of cast iren body,
gunmetal leather faced valve and seating, forged
Bronze spindle, gummetal links and pins  and
punmetal lined cylinder, swrought fron lever and
coppar ball, and capable for working pressure 304

PEIg.

Faat Vakes

Foot valves shall be made of brass as per PN16 with
strainer, and renswable disc ring.

Taps

All tha fittings shall be of approved model and
appropriate class for 125 psig worklng pressure on
which they are installed,

Floor Traps

Floor traps shall be of PYE. They shall have minimum
water seal of 3" and shall be provided with
removable stalnless steel grating.

The traps shall be of self-cleaning type, The open
area of the prating shall be at least two thirds of the
cross-spction arca of the drain line to which it
connects, Floor traps shall be well sat I position so
that there is no leakage at the joint between traps
and the floor,

Cleandits

Cleanouts shall be of the same nominal size as that of
the plpe on which it is installed. Cleanout shall
consist of the same materal as pipe ie. PWC
Cleanouts shall be turned up through floor by long
sweep fittings, wherever the space so permits. Top
linish of cleanout shall be flush with the floor when
located in open area, They may not be flush with the
floor when installed near wall lavels and not deep
anough to make them flush,

Cleanouts shall be so installed that there is a
clearance of at least 1-6". Cleanouts near walls shall
be embedded in concrete, All ather work of ferrule,
plug, concrete work, frame and cover etc, shall be
paid under cleanout iterm,

Service Connection
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Service connection of water to bullding shall consist
of cast iron saddie clip, gasket, bolts, polvethylens
pipe up to plug stop-cock with access pipe and cover
et All material and eguipment shall be suitable for
prossure of potable water system,

Complete work - including eecavations,  backfilling,
supply and installations of all material as chown in
the Contract Documents shall be covered under this
iterm,

10,0 BOOSTER PUMPS

PACKAGED BOOSTER PUMPS

101 SUMPMARY

Variable -speed, [Triplex], packaged booster pumps for demestic water piping

sysloms.

10.2  QUALITY ASSURANCE

103

-

Cality Standard: UL 778 and ASAME B31.9.

Packaged Booster Pumps: Listed and labeled by an NBTL a5
pumping systems.

PRODUCTS
Varlable-Speed, Duplex Boaster Pumps:

Pumps Overhung impeller, close coupled, multistage stage, end
suction, centrifugal.

Casing: Radically split, cast iron.
Impeller: Stainless Steel/Cast bronze,

Shaft and Shaft Sleeve: Steel shalt, with copper-alloy shaft
sleeve,

Seal: Mechanical,

Pump Data:-

Capacities and Characteristios:
Capacity; As per Schedule

Discharge Head: As per schedule
Discharge Sire: As per schedule
Motar Horsepower: As per Schedube
Volts: <400=

Phases: 3=
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Refer schedules for further details.
fdoter: YWarlable speed, with all-lubricated bearings.
Piping: PPR PR-20.
Valves: Control, relief, shutoff, and check valves.
Sensors: Pressure and flow switches.
Dielectric fittings,
Cantrol Fanel:
High-suction pressure cutout,
High-discharge pressure cutout,
Remote signal contacts.
Hydro pneumatic tank, [As per drawings]
11.0 NATURAL GAS PIPING

111 PIPING MATERIALS
As per Boll,

11,2 SPECIALTY VALVES
Gate and Check Valves, NPS 2 (DN 50) and Smaller: Class 125,
bronze body, valves suitabie for fuel oll seevier, with "WoG"
indicated on body.
Gate valves shall have solid wedge,

Swing check valves shall have bronze disc.

Lift check valves shall be vertical patterm: two-piece construction
with bronze disc,

Ball Valves: LIL 842; metal-body ball valve with threaded ends
according to ASME B1,20.1 for pipe threads,

Pressure-Reducing YWakees: UL listed Tor Tuel oil service, Include
bronze body with 150-psip [1035-kPal minimum pressure
rating.

113 PIPING INSTALLATICN

General piping installation requirements are specified for water supply,

Lse eccentric reducer fittings to make reductions in pipe sizes.
Imstall fittings with level side dawn,

Install straimer on indet side of control valves, pressure-reducing
valves, fued oil pumps, and oll burner connections,

114 WALVE INSTALLATION
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General valves installation requirements are specified for Water

Supply.

Install valves in accessible locations, protectoed from damage.

Install ball valves at branch cennactions to supphy mains and at

erUipemeEat,

Install drain vaheaes at piping low points.

115 COMNECTIONS

Install piping adjacent o cguipment to allow service and maintenance.

Cennect piplng to equipment with ball vakee and unlon. Install
union betweean valve and equlament,

install flexibbe piping connectors at final connection to burners
or oil-fired appliances that must be moved for maintenance

ACCEES,

LIST OF MATERIALS

= CERAMICS FIXTURES [lacal)

 MARACHI /PORTA/DURR (Prime Ouality] OR |

euivalant

" FAULETS & TRIMS (local)

MASTER / SONEX /PORTA/FAISAL OR equivalent

*  TOILET ACCESSORIES (local)

MASTER / SONEXS FAISAL DR equivalent

. UPYC SEWERAGE PIPES AND

... e

OADEX PAK-ARAR MASTER DR aqulvalp_-nl

FITTINGS
+  PPR
e VALVES
»  GEYSERS

. KITCHEN SINKS

DADEX, FAISAL, MASTER OR equivalent

WENUS PAKISTAN/ SINGER! UNIGAS 'EIH equivalent

ASIA MAKE LOCAL OR equivalent

# WATER DISPENSER

*  G.IPIPES & FITTINGS

LG, WAVES OR LOCAL MAKE DR eruivalent

IIL, PAKISTAN (Medium Quality) OoR equivalent

& PAINTS

L] FHCWITHHOSE REEL

ICI, BERGER ) OR equivalent

MAFFCO, ANGUS UK, CHUBB UK KIDDE UK FIGGIE
FIRE PROTECTION ) OR £quivalont

* M.5. PIPES

UPTO 3*, IIL MAKE ABDVE 3" STELLEX MAKE ) OR |
eouivalent

s FIREEXTINGLGHERS

Fike, Tyko, NOHA} OR eguivalent

+ FLODR TRAP

CADEX PAX- ARAE MASTER ) OR equivalent

®  PUMP

JAWED, OR
Equivalont

Mot Contractor should provide a complete list of all materials with make, model &
Country of origin. Before installation /material breught at site,

e
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THE BENAZIR BHUTTO SHAHEED
UNIVERSITY OF TECHNOLOGY
AND SKILL DEVELOPMENT

Bill of Quantities (BOQs)

CLIENT

THE BENAZIR BHUTTO SHAHEED UNIVERSITYOF TECHNOLOGY ANID
SKILL DEVELOPMENT KHAIRPUR MIRS,

NAME OF WORK

ESTABLISHMENT OF CENTRE FOR INCUBATION & ENTERPRISE AT THE
BESU OF TECHNOLOGY & SKILLS DEVELOPMENT, KHAIRPUR

Consultant:

@\ P% ECT MANAGERS, PLANNERS

ARCHITECTS & CONEULTING ENGINEERS
-k BTy, BL.COCTR- L7, GRS HaR-F-TOB AL,
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THEL . {83 213435 581
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ESTARBLISHMENT OF CENTIRRE FOR INCUBATION & ENTERPRISE AT THE BRSU
OF TECHNOLOGY & SKILLS DEVELOFMENT, KHATRPUR

Summary of Cost Offered by the Contractor/Bidder

Mo

I’ﬁ:ﬂ! of Worlks

Amount (Hs)

A | Civil Waorls

AddMrechuet

Add/Deduct

AddDedust

Amount of Scheduled liems

Amounl of Mon-Scheduled lems

B | Electrification Worls

Amount of Schedoled Hems
Amaount of Moa-%cheduled Ttems

i |Water Supply & Sanitary Fittings

Aimount of Scheduled Tiems

Amount of Mon-Scheduled lems

Total Amoint of Water Supply & Sanitary Fittings (C))

Yo athove'below on Scheduled Tems

Total Ameunt of Sehedobed “-I'.!'l'lﬁ]

Tatal Amaunt of Civil Works (A)]

Y abevebelow on Scheduled iems

Total Amount of Schedaled liems

Total Amount of Electrificntion Worls (B)

% aboverbelow on Scheduled liems

Total Amownt of Scheduled ems

49,696,581, 76

4,516,637.30

2012,716.4

Grand Toinl of Bid Price {Furln-MHﬂ'.‘]I

Total Amount of Bid {in words)

Contractor Signature

Contractor Mame

Dinector (NQERE S £ X KAL)

The Benarit Rhutto Shahead

Simmip:

g
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ESTANLISHMENMT OF CENTRE FOR IMCLBATION & ENTERPRISE AT THE BRSU OF TECHNOLOGY &
SKILLYE DEVELOPMENT, KHAIRPLR
Bl af Chuantities

s DESCRIFTION LINIT | QUANTITY RATLE AMCINT

A |SCHEDULE ITEMS

Fart-1

1 |Excaviion in fourdation of Bailding Bridges asd oiher simcfures|
including daghelling dressingrefilling around  struotrere with
excavated earih Wateririy and |.'|:|:mn'|i|1.E Fend upti 5 6L

(591 Mo 1 8(bd, Chl, P/17) POR| 1978519 11,88 23504803
2 |Dry mmmed brick or sione ballast | 173" 60 27 pougs,
Mo.2, Chid, P24} POl 2,347.21 L0497 246,386, 75

Cement concrele plain ineluding plocing compocting, linishing
1 wnd curring complete (ncloding sereening sl washing al sione
aggrepate withoul shutlering)

(5 Moy (1), Ched, PR2E)

Ratio 1:4:8 O 3, 288.91 A4E.8] 1,544, 900.52

Cement conceele plain including plactng compacting, linlshing
A4 fend curing, comlete (including screening and washing ol stone

pggrepele withoul shuticring,

Ratio | : 3: 6.

(51 MouS th), Chid, P25 P 211258 HE.6T B2 094,77
Baiio 1 :2:4

(SANoS (1), Chid, PAA5) PCR| 299357 443,54 1,327,765 82

Ercction and remoral of centedng for BRAO0C o plain cement
mcrel worka of Deodar vwoesd {20d-Class)

For partal woood {10 0, Verleal

(S Mo, 19 {b) (11, Chid, BT} PRS0 | 1056276 loa48 | 1,024.722.68

Beinfweed comenl concrede work  Including &l labour and
material excepl the cost of steed reinforcement and s labour for
bending and binding which will be paid separstely, This rte also
includes oll kinds of forms mawlkds, lifting, contering, shuttering
and curlng. {Including screening and washing o shingle.)

R.CC work in real slob, beoms, eolumn, mits, lintels ond
other structurnd mesnbers labd oo sle o precast lodd  din
posithon compldete in all respects. Ratle 12 2 4 90 Lhs ol censent.
2 Ch sand ond 4 Ch shingbe 1087 10 34" gaupe.

(S Nob ta) |, Chid, 1725} PO 10.262.10 717,59 7.363.4579,44

a) O work in roof slab, beams calumns radbs, Lniels and ather
T |etruciieral mombers lakd o slie or peecast hod  In positon

complete in all respects,

{0} Ratig 1-1 172 13

(5 Mo6 ia) i, Chid, P725) rCh 1,766 THT. M 139946528

Fabsieation of defirmed sieel reinforcement for cement comcreis
including cutfingbending loving in positien, wmaking joims and
£ [fistenings inchaling cosl ol hinding wirg (alse incliles nemval| PCw GOR 6% 18,534.02 13,228, 744.07
of rust from bars) i) Grade-6d. (8 Nog (§), Chd, P25

Filling, water and mmming earth urnder floar. With new enrih
9 HExcovated From outside) 0 upto 5 A and lead opto 1) miles) PO [ 34,079.90 47,02 395345678

including cost of earth, (541 Na22, Chil, P17)

EI!i Ir:l.l-ll-lll.-..:.ll-f-.I u,l'!I..lu.'ln l |J'-u"f|”:"} %’ (l:l*"‘-')c':" ':2;
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ESTARLISHAES T OF CENTRE FOR MCUBATION & EMTERPRISE AT THE BRSU OF TECHNOLOGY &
SKILLS DEVELOPMENT, KHAIRPLUR
Hall of Ouiantiticd

S

DESCRIFTION

LINET

QUANTITY

RATE

AMOUNT

in

Providing Amti<emmite resimmeni hy spraying
fsprinklingfspreading MNepiachier (3% Enulsion os an gvernll pre
conslruction ireaiment in slab type corstrection along cxtemal
fommdtion trenches of e dlding over complese pprameter af

the foundstion trench ete, as por directions ol Englicer Dncharpe.

B NS, ChiLE, PEd)

PR

4,694 432

.14

34804448

11

Providing Anvii-lermble treatment b sprying
Ssprinkbngfapreading Meptachler 0.5% Emulsion @ an overall pre
consiruclion treatment in slab type construction along external
foundation tremches of the building over complele parametes of
the foundation trench et os per directons ol Fngaeer Inclarge.

(S No2(A), Chi18, Piid)

I*&N

169442 |

1146

33,798,058

12

Bitumen coating to plastered ar cement concrele surlaoe.
(54 Mo, Chrl 1, PYisd)

&n

P

16, 12841

21.83

FH20BT.E5

I3

Dasmp proof course with {cement sand and shighe concrete 1:2:4)
inchuding 2 coats of asphaltic rvixture 3% thick

{S/1 No.28(ch, Chid, 17281

FSit

Jal 44

148.71

§3,451.400

i4

Paces brick work in foundation and plinth in Cerenl s aeital
| 165

{8/ MoAfe), Chs, M2

P.Ci

1, 230,00

J50. M

G214 NG A

[}

Pacea brick work in grownd ftoor in Cement sand merar |56

S/ NouS{le, Chis, P

PN

5,280,506

JELIE

012,844 8l

16

Pacca brick work other than bisilding incheBng striking of joints
upda DOA height (3 meter) in Cement sl muriar 16

{(8/ No.Til)e, Ch/S5, P30

L

GO0

36208

217,728.00

17

{Pacca beick work in first oo inz: Cement sund mortar 1:6

18 No.5(le, Ches, 130)

irCit

1, 27289

HeAl

507,133.10

1

Cement plaster 1:3 upto 12° height, 378 thick (£ No.10a, Ch,
PisT)

PSS

4,90r3.42

a6l

| 8%, 352.80

19

{Cement plaster 1:6 upin 12° height., (b) 1:2" thick

(5T Mo, 11 by Cheth, IVE2)

115

21,649.49

K |

B, 247,72

Cement plager 4 upto 127 heightgn) 3087 thick.

I*.5it

21605440

e

B17,917.83

(51 Mo | Ta, OB, PrAT)

1

ey

(/1 N 143, Ch9, 182

P.5h

21.449,49

22,63

B9, 928.02

22

Extra Labour for lime mud o coment plaster and pointing from
12 €200 mnel obene {for eoch additiosal 107 height iS5 MedS,
Chs, IV53)

Firsl Floor

a

Providing and luying full becly porcelion Tile b feoring or Bing
of approved design aet in grey cement matar 122 or of 3047
thickness of special bond of shabir files or equisalent i'c using
codour pigmsent For matching complete as per specification. (81

Mo 28-(x), CIWE, P}

P.5R

PSN

4,021.65

515

1, X648

45279

43957

| G 1, 8442

Director | Werks & Servicas)
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ESTABLISHMENT O CENTRE FOR INCUBATION & EMTERPRISE AT THE BRSU OF TECHNOLOOY &
SKILLS DEVELOPMENT. KEHAIRPLR
Btk of Queantitics

54 LESCRIFTION — [uNiTTQUANTITY | RATE AMOLNT
Providiang aied (ximg O] frmses SWChoukbals of siee 77 5 2% ar 4
12" = 3" for door wging 20 gaupe G shéet Ue welded hinges and
fising ot site with necessary hold fasts, Mlling with cement sand
“ slurry of rtio 136 ancd repoiring the jombs, The wosl ok ile all
careiage . tools znd pdants used in makbng and 1ixin
{81 Bo29, Co/17, PTG} PR 486,40 B0 67 335,541.89
Previidfing and fixing wilth sunk iron screws wooden Architrave
25 |approved design’ shape having width not less than 2- 102 inches
88 dirgcted by Engloecr Incharge, .
(ST Bhautll, Cheam, Pral) P.RN 43203 136.40 a1,779.65
Provsdig aind Oxag lron steel grill using salid sguire bars of size]
LA w 102" placed at 4% Lic and Frame of Nat lron peil of 304
35 |34 Vo circle shape w1 140 apant equivalent fted with screws ane
pins Ve painging 3 couts with 15t coatof red oxide paint e
(50 Mo, T, PG) o P50 L] #33.27 39163690
Provicing amd luying 3 thick topging cemeiit ||:|1';|,Irl;ll|.;|: Iu'j.:-l i
27 limclhuding Surface Gnizhing and dividilag inte pencis: ( 4 ) 3"
thlek.
(50 Mo 06 d, Chis, PAS) P.50 i, GG 2 [45.00 266,949,800
25 Two conts of bitumen Inid hos using 34 Lbs for % 5010 Oher moof]
wnd blinded with s ai one Ct, Per % 54,
(50 N 13, ChiT, P41 P.50 £, Eofe B 252 47.84 319.026,TH
29 |Priming coat of chulk disianper.
(5 No.23, Ch's, Pl P50 i, B58.92 3,59 1780253
3 IDistempering three coms
(5 Mo2de, ChD, Pisdy P50 4.958.92 17.23 35442.23
Preparing the surfaee snd paintlng with sl Ooish Pe rubibing
the surfsee with Baby |siticon carbide mbbdise brick) fGlling i
1 voide with mink ‘chalk ¢ plaster of paris mixare. applying st
conl  premix, making the surfoce smooth and ther painting 2
conts with matl finisk of approved make el congdlete e
surface) =
{8/ No.36art 16+ 36b, Chg, P/54) [EA 1253024 100,83 1,263 423 60
Preparing the surthee and painting with weatlwr coat b rubbing
12 the surfece with rubbing brick sand Paper, filling the voids with
chafk’ plaster of Paris ond then painting with weather coab of
approved makenew surface Jeonts
{5/ No38at 380+ 380, Chis, PYSd) P50 9,909.45 B, 58 §57,959.96
Fainting new surfaces:-
{ ¢} Preparing surloce and palnting of doeors and windows any
13 [typedincluding edges) (i) Priming Coat {one cont) (i) each
ﬂ.lh.'ﬂﬂi.lﬂ'll.l;ll“:llﬂl'rlllhll 12 comls)
(50 Mo 5= Ohi ) et P& I, L5900 2552 2057760
Froviding ond Fixing stainless steel nickle comed stair case
railing of 3-1/2" consisting of horimmtal 20221727 0t boiiom
34 |aed =02%01-12 verdical webe 12" centre 0 centre asd 37 sieel
tube wilh soaiwd Balls as directed by engineer Incharge,
{50 Mool 10, ChA1E. 1 86) PR 1,50 6. 50880 T2 37220
-
Drrmcton | Workth & Ssrvinas) 5 {:’ﬁfnﬁ;;ﬂfﬁ
e Aenarpie Bhuglo Shatised .r”ﬁl;'. =

vatvetsly af Tocasimegy aed whill Deneioam it

Az Miny




EATAMLISHMENT OF CENTRE FOR INCUBATION & ENTERPRISE AT THE BRSL OF TECHMOLOGY &
SKILLA DENVELOPMENT, EHATRPFUR
Bl af uantities

DESCRIFTIMN

LNIT

GUANTITY

RATE

AMOUNT

35

Eeinforced cement goncrele sponl including fixing in position
with vog and boltom khwras
{50 No.2¥, Chid, P17}

Fnch

10,00

16

Providing & (xine barbe] wire foncing with 12 gauge =4 joints
@ 6" apart barbed wire D'e straightening & fixing in-angle iron
vertical posis. (5.0.Mo. 9, CHIIH, P-TR)

PR

BOELO0

202324

2785

20232400

22,2800

a7

Providing & fixing angle iron wertical plsts for barbed wire
fencing of size 2" 1 2% 12" embedded in ROC ! Massonary pillars)
Vo Making cuts { holders @ 127 Ve fixing in pillars by chiseling
and filling the with ecanent sand modar, saprinkng & Gnishing the
surface. (5.0.Mo, 8, CH/18, P-18)

PR

GE.0

Tad. 10

J6aThR0

18

Preparing surface and paintine guard bar, gates of oo bars,
pratinga, railings {including standards braces, ote). And aimilar)
open work Three coals (5.0, Sid), CHALL, P-63)

P51

241

i

Extra labour rate for making grooves of 1" x 14" or 34" x 12"
plostersd surface wilh troe edges boah verically and horizonially]
with uniform depth and with groove base smeothly Dnished et
complete ag por Instructon of Englocer lichargs, (518034, P-
A4

PR

.19

10,2650

Extra kalsner rate for making cement plaster paltas’band aroui
stright or carved openimgs and arcund the edges of roof slabs
the width nol less than 6" with fine linishing as directed

Englneer Incharge.(S.0.Mo. 33, P-44)

rR

UL

T.43

F 3

Tatal wf Fm-]i

43, 152, HK)L65

Part-11

O expend sctunl 127 o 394" mesh 16 gouge fixed o chowknts|
withet deadar paidl,

(/1 No.&S, ChiL0, PG 1)

]

I136.310

20254

130,159.549

laying floars of approved coloared glazed tibes 14" ihbck ladd an
whita coment and pigrant on & bed of 34 thick cement morta
122

(/1] No.25, Ch/l, PA46)

.5

27500

J25.44)

B9 452 42

Cozed tile dode 154" thick Inid in pigment cver 1:2 cemend sand)
morlar 3/4" thick including finishing.

(51 Mo.24, Ch/R, Pr5)

P.sh

1,056.91

JED.36

411,518.48

Providing and (xing in pesition door and windows and ventilator]
far firs class decdar wood frames | 12" thiek and tesk wood ply
Shublers of forst eluss deodar woed skelton (Solid ) Stiled and ply
winxd stiled and rails core of Partal wood and teak ply wood (3
Ply) o both sides including lodd fasts hinges al-drops Iron Towe
Baole handles Cleats with Coed ete. Complete. {CH: 10 Iwem: 51
MG: 6

305366 - 133327182039

{deduct= item no 25 (b} Pg Mo 58

|Graund Floo

A ML

'D:rluﬂ

P50

AHL60

1,820.39

TH1 859.92

Supplying & Fixing in pasition Aluminium channels Framing Fwi
slidding windows & wentilstors of aleop made with Smm hick
tiided glass glazing (Belgium) & Aluminium fy screen ifc
handles stoppers & locking arrangement ele complee (b} Deluxel
rividel (Brones)

| NoK4, Ch/18, PR3}

Giround Floor

ST H

| 'ru'luij

50

57050

3.386.71

L83, 10004

'

Director { Woths & Services)
The Benarir Bhutto Shaheed
Enmmeraity a Tecioogy ane sl Deviigpment
Ehaup lin

&
%

f;ﬂ?:*ﬁi{




ESTABLISHMENT OF CENTRE FOR INMCUBATION & ENTERPRISE AT THE BRSU OF TECHNOLOGY &
SKILLS DEVELOPMENT, KHAIRPLIR
IE of Cuantities

DNESCRIPFTION

LiMET

Supplying & fixing in posilion Aluminium chansels Traming for
hinged doors or mode with Smm thick tinted glass plazing
(belglum) and Alpha (Japan) locks o handles, stopper cic
{eluxe model Bronze) (54 Mo 83, Ch/l8, B8}

{ Psit

QUANTITY | RATE

AMOLUMT

| GO 165614

264,582 40

Prosufing and Bying HALA or pattern tles glazed on Noor or
wall facing in required codour and pattem of STILE specification
jolated in white cement and pigment over a base of ;2 grey
cement mortar 34" thick including washing and filling of joins
wilh slarry of white cement and plgment in desired shape with
finishingchenning and cost of wax polish e, complete including
culling tiles o proper profile.

(5 No.55, Civi, P/

P&

149,17 A08.8

163 21662

Posaie chequer files of 11" % 8" x |- 14" of appeoved shade baid)
fat in 1:2 grey cemend mortar over a bed of 359" thick grey]
coment moriar. 1:2. (50 No. 51 (MLF.HI:I

P.5N

14232 30900

43991.11

Laying Verona markle flcoring Siee M'x12"x1"12"x12"x1" (in
dressed on ihe surface withoul winding set in lime mortar 1;2
inchading rubbing and polishing of the polnds, (50 Mo 285§ b)),

Ch8, Pl6)

P81

446.09 JEL.ER

170,352,100

L

Providing & fixing cement paving blocks Moodng having sieg
of 197 x 97 x 60 (mm) of city fquddr ! cobble shape with
medural colours |, having streagth bhw 5000 FS] i RS0 ST i
filling the joings with hill sand over a bed of 2" ihick hill sand
sone dust and  laying  and  compacting  in specificd
mannespatiern and dosign ele complele,

(51 Mo.b7, Chik, PE)

P.5h

SE0.00 19748

L3, 195 40

Totad of Part-11]

4,541,681.07

Total of (Part-1 + 11)

49,696,581,76

[NON SCHEDULE ITEMS

Providing & fixing fulse ceiling of gypsum costed with suitnble
material in panels of required desbgn and shze including frame
work of Aluminum T-section hanged with wall galvanized wire to
ceiling ete complete and TEP cte. complese in all respects as por
site fegulremeit and instructions of EI,

(111

Q). i)

Tl Amount of Non Scheduled It-l:msl

BirBE o | Werkn & e icerl

Thie Beianl dhutro
Unmaruy of [peh

A
Hagy i Ll s TpRILT
Attt My

1'_’:-;.?1-* }'ﬂr—ﬁ .

e
o —
rm———




ESTABRLISHMENT OF CENTER FOR INCUBATION & ENTERFRISE AT
THE DRSL OF TECHROLOGY & SKILL DEVELOPMENT, KHAIRPUR

" Bill of Quastitics {Balsh
(ELECTRIFECATION WORKS)
.T'-l1 DESCRIFTION UNIT RUANTITY  RATE AMOLNT
Purl-A Scheduled lems
I'an-
Prowiding & laying (Main or Sub Main) MVE issulsod with siee 3-30029
1 feopper conducton i %" din PYC condull recessed in the wall or coamn as) Per it Tl $15.33 148.738,50

required (51 Ma, 22 PG Mo 20

Providiig & laving (MAIN or SUB MAIN) PYC insulated with size 3-
27020 copper comductar in 34" Dis PVE eonduit reeessed in the wall o] Per 1L 1150 Gl TEY 336,040
cidumin 2 required (51 Noc24 PO So 2300

Prowiding & laying (MAIN ar SLIB MAINY PVC insaloted with size 3-
3 (7044 (Gmm2) copper conducier in 1Y [Ha PYC coradait recessed Im the wall| Per R G0 1,.370.97 B22.582.0
oF columi & requirs], (51 Mo, 26 PG Mo230)

Froviding & layling (MAIN or SUB MAIN) PVC insalated with sizc 4-

A |TLO2Y copper candwsctor in 1 Dila PYC conduolt recessed bn the wall o] Per R 14 ST 13.914,60
Imlumrl.uﬂglm:lﬂ]’dﬂ..’i! PO Me2I0)
Providing & living (MAIN ar SUB MAIN) PVC insalued with sice 4-

5 |70 Emm?) copper conductor i 1% Dea PYC condui recessed in the] Per K1Y L 1,528.39 22 B

wall or column s requiced. (51 Nood0 PO No.231)

[Providing & laying (MAIN or SUB MAIN} PVC insalated with siee 4-
& (TS Mm2) copper conducsar in 14" Dia PYC conduit rocessed in the| Per KA E1 2E5L87 3113,683.7
wall or calumn as required. (51 Modl PG MNa, 221 I

Providing & lnying (MAIN or SUB MAIN) PVC Insubied & PVC sheeted|

T |with 4 come copper comnductar SOOI walts size S0mmd (51 Mo B3 G Fer LN L 4 X76.85 Q75 370.0
0,2 34)
Wiring o light or fus poisd with 30029 P%C msaluled wire in 20mm [:'h'l"]l
£ IPVYC costhint necessed (@ Bl owall af edlann as requined, {51 Mo 102 PG| Per Point 2] 471,50 8521050
Mo 23

Total of Part-i 4,088, 1T8.70

|
{Pani-1T _]

Providing & Tixing three pin 1071 Samp plug & socket Nush type, (51 Mo 190

? o o 204

Per N [ 67736 g

Proveiding & Dxing centlsimg sot (15009 copper plel b excavatlon
rock aF early 12° dopth o i water comes oul b sal'elorscale mixed Ve with

101 plps with nuts & boMs twsting oc topping et complete. (31 Moz52 pa| P Mo 1 MRS A
Mo 240
Providing & fixing ciecult breaker 15.20,30, 40,50,60,75 & 100smp TP (XS

121 0004S) on prepared bonrd as required, (31 Na, 183 PG No.244) el AIN]  TTAS

Providing & fixing circuit breaker 8, 10, 13, 20,30,40,50&63 SP [TB-35)on|

13 ceeparcd board as reugired.(S1 No.178 BG Mo.243)

Por M. 42 2.546.12 105,173.04

Providing & Mzing Current Transfosnes rating 1003amp (round) RLC-340)

W a8 roquired & as per inssruction of EL (81 Mo, 225, PG No, 247)

Por Mo & 6,2435.56 AT

Providing & [xing amineders siee PaRamm Direct 15A, 304, 504, 604 &

K 100 a5 roquired & ox per instruction of EL (51 e 239, PO Mo, 248)

Per Moo & 4, 186,50 25, 1 19.00

FF Yalt Meter size 96%a8mm 300 volt as regubred and as per lstnsction of]

Vol | st o, 240, PG Mo, 248)

Pt M 1 4,186,350 25, 11900

Providing & fixing AC Electric Wall Bracket fan 18" {good quality)|

(5 1 M0, 196, P-244)

Paer Wi | 11 il BEH 11,606 58

Total of Part-11{ 468,438,650

Taotal of Schedubed Rems)  4,516,637.30

L il
- {:_—_,—_ia-lrl:;-dt E?{-ﬂ
Director { Works & Services) i :
The Bonazir Bhutto Shaheed
Vharsarssty of Tuckesios iof saal Develspmpnt
Aol Ning
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ESTABLISHMENT OF CEMTER FOR IMCURATION & FNTERPRISE AT
THE BBSL OF TECHROLOOY & SKILL DEVELOPMENT, KHATRPUR

1l of Qraantibies |Bal)s)

(ELECTRIFICATION WORKS)

M DESCRIFTION

LINTT

LILIAMTITY

RATE AMOUNT

{Prari-B boon Seheduled liems

Wirling of light point 1o light paim . with 3x30029 PYC PYC insalnicd wire
in 20mm 34" PYC conduit recessad in the wall o ceiling or cofummn as
r:-qiurn] wd TEP el l:l.'n11|:||.|:|.|:- i all respecis as per site requinensent and
instraciions of EL

Por Paint

42

Providing & fxing of | Gang Deable Pale (EF} Switch with Indicator lamg,
20 Ampens, suitable for 220% AC sapply, comgplete with medular swibch,
2 |Mush type plate, maunting beck box, required wiring connections and all
mecessiry notesiories and T&EP ofc, complese in-all respects &8 per siic
requirement and instnactions of El

Supply & Instalkwion of Fleor Box siee 12" & 12" = 2" with pewder coated
galvanized steel shoet 1/16" with hinged caver, complete with knockouts for
condufl emry, flomal mounting plate for powes'dai outlets, earthing
proviston, snd 2l fixing sctesories. The (Boor bax shall be suiinbis
instatlatban in concrele’smeed foor and T&P ete. compleie in all respecls
per site requinement and instruciions of E1,

Fer Mo,

L6 SWO sheet stee] boack box recessed in wall (with eanh terminal and
jeoals af anfinast paing), inchuding foce plate and T&P etc. complete in al
respects as per site requirement and instructions of E1

IHupplj & installmion of flush type gang switche of 5-10 A raclg lnckadin
. a

£ One gang - 1 Way Swiich

Fer Mo,

10

i) Twe gang - 1 Way Swilch

Fer Mo,

it} Three gang -1 Way Switch

Per Mo

ivl) Four pang = | Wy Switch

Fer Mo,

vl Six gang - 1 Way Swiicls

Per Ma.

26

Providing & fxing double universul switeh Ue M5 back Box wim Two coas
§ |of antirust paints and TEP ele, complete in all respects &8 per slie
requirement and instroctions of Bl

Per M.

k]

Providing & fixing PVC face plabe willh having single Bo (inpuioutpa)
T |pors e M& back box wilh two conts of bt peine and T&P ac
cafmbeie inall respels s per site reguirement and instructions of El

B o,

Supplying & installation of antinusting powder coated | Smm MS back box

8 |For thres pin power plug as required and T&P ele. complele in all respecis as
{por séie roqislrement and instructioss of EL

Sopply & [Instaltstlon of electrle fOanees (plillipsfast or equivalend)
complete with sequired |lamps, starors, kolders, clecironic ballas, chaok #ic
Inctudiigg hanpers, suppors & all mourting ¢ fixing acosssonies, and T&P
. complete | all respects & per site requirement and instructions of E1,

{2 12 wentt LED mirface Downlight

{6} 13 watt LED susface Dowalight

63

fe) LED Panel 2X2 1L 40w

21

1d) LD 40 waitt 41t Batien Light

|} LED 18 watt Wall Hght

1 LED Flood Light 50w

Peoviding & fixing exhaust fan 12 dia with gopper winding & r|!|.||.|lm.ﬂ
1 fiximg mepterial and T&P ele. comphets bn &l respects as per sile requinemen

| land insiructions of EI.

Providing & Fixing 2'x2' false ceiling fan with copper winding havieg b
siee ol — 1E" wilh air Mow grille. remte contmal i mquirsd fxing meterial
and T&P dte. complete in oll respects as per stie requirement and instrusct
ol El

=

Per Mo

____.-'

Director | Waorks & Services)
The Besaelr Bhutle Shaheed 7
Urnggidyad Tegs oo ane sl (vl el -"ﬁ';
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ESTADLISHMENT (O CEMTER FOR IMCUBATION & EMTERPRISE AT
THE BRSU OF TECHMOLOGY & SKILL DEVELOFMENT, EHAIRFLE

Bill af Quenisties (Hol)s)

[ELECTRIFICATION WORES)

DESCRIFTHON

Bupply, Insiallation, Testing & Commissioning of Distribution. Box afler
inses|lniban of eleciric Axiures ne per specilicsions and drvwings fhboicased]
of 16 SWG miesl cheed, recessed ( srfuce mourded as per SBe reguirement,
painting afler applying redoxide, with powder comted finish, comploio wll1|
hirged door & a separate clamped'pins doars, back, gasket, removabde glusd
plaie, copper made neutral & earih bar of sige ~12"w2"x|M", [HM mil,
interrszl  wirlmg, bushar  suppors, coble  ferminntion  |ugs,  fermeles,
identification labele, and all necessary mounding accessories, RY1 in-:liuul:ﬂ
lamipes. i TdeP ete. complete in all respects s per site requirement

instructicns of EL

Providing & Fixing AC and D dunl cirewit ceiling fn (Khisrshi) nsde o
wquivalent} Ve mnking holes if required, required material, and ceiling sl
hook of nod less than Y5 dia having PYC box and T&P ele. complete in all
nespeets a8 per sie pequirement and mstroctions of EL

Providing, laying & fixing coper made eanthing wire 187 dia in prelakl pips
e lugs, sherouds and T&P etc, comploe inoall respecis as per site
regulreinent ard Insiructlons of B,

LINIT [ILIANTITY REATE AROLINT
Per Sl 21
Fer M. I3
Per Bt ]
Talal of Man-Scheduled Bems

&
piractor | WOETL o shahoed
1|-m:m;l-r:5:1:r1 il Dt

fe

e i




ESTABLISHMENT OF CENTER FOR INCLUBATION & ENTERPRISE AT
THE BBSU OF TECHNOLOGY & SKILL DEVELOPMENT, KHAIRPUR

Bill of Quantitics (Bogs)

SO

DESCRIPTION 1.II'4]'I'!Q[.|.I"|HT.IT'I" RATE

AMOLNT

Tart-C Energization (M50}

P, besting arvl commisssizing of 200KV A pole mounted brrnsformes
it alf Feqisired lixing acomssorics ic. nuls, balts, insulated ushes

filbed with required odl eoo. complete in all respects as per si
requirement and s per WAPDA & SEPRD specifications and T&P
et poenplee in all respects & per sie requiremnent and insbuctions
I

F.Mo I

E af 45" HT struchare pobe of gabvanized seel e all Axing msterial
fe, grounding mod, excavation ! wlilling of carh prowing wish
conerete fouindation 1:2:4 o comphie o &l respects & per s
requircitent aml as per WAPDA & SEPCO specifications and T&P
i, comphete Im all respects &3 por s roquircment and instnctions
El

F.Mo |

T of 38 HIT stractie pole of golvanized steel Ve oll fxing magerial
e groundimg rod, excavation ! refilling of earih prowting with
conerete Fuomdstion ;24 et complede in all respects & per slie
requirement ond as per WAPDRA & SEPCC specifications ond T&P
elg, complete in all respects g5 per site requiement md [rsneesions o
El

P.Mo |

P of ACSRE dog condisctor far H.T supply i'c insulasars, mets, baolis,
P-0i planps eto. complele in all respects ns per site requirement and &S F Mir 2100
per WAPDA & SEPCO specifications and T&EP ete. complete in alll "~
respects as per site requirement and instractions of B2,

PiF of Defitting including P-0F elomps, required [nsulstors, Fuse fink
mnd coble (e BLT line to fuse link and fuse limk o teansfonmer
baghes e nss, bolls gl complete in all reapects as por WAPDA &| P.No I
BEPCO and T&P ete. conplete in all respects aa per siio requirement
and imstractions of EL

Supplymg & iismlaion of Axtures Vo making bales as regaired and

allicd meterinl as per WAPDA & SEPCO specifications & stanidards
and T&P el complete in all respects & per silo requiremsent and

instrucisons of LKL

1) Stay wire PNo| 2

b See] cross anms Mo &

) P plates’cross arms for imnsfoneer Mo z

) Dead end clamps M| &

) Pin Inzubstor 11KVA PF.HNo 3

fy Disc imsulotor 11 KW Ll &

) Eye nodas Pk -]

Total Coat

. = ¥
) - C:_-:ﬂ i
Lilrediog | Waths £ Jagvl ] =

Thig Dosariy Blutta anahand
Wareeosty of Frenanieny and o kil Devplagre
Ak srgr Miri

2




T

ﬁ Fechnatagy & Skills Developmen, K hairper
3 il of Curetities (ol

et L, Sty & Sinitary Fillines

5.MO

CESCRIPFTION

LT

QAN

RATE

Part-A Scheduded Hems

Providing and fixisg squailieg type white plaeed carthen ware W.C, pan wath oot
Tusls dnlet & tamplele with ineludiag the cost of flushing cistzrn with Eernal Giting s
Nush pipe with berd wnd making requisiie numher of holes inowadl, plsth & Noor
for pape connection & muking gond incemsenl concizie 124, (Foreaga Csality)i 23
ich) earthes ware trap and plasic thuibbe, THAP-DI p 184 51w 24060,

P.ko

13,655.0&

Al e, 18

Froviding aeed tixing Eveopean typs whils glased carthin ware wash down

WLC, pan complete with & imcliading the cost of while ! black plastic scat | Puest guality
1 and lid witk C.P. hrasx hinges best quality mnd hulfers 3 pallons white glaved
earthen wane low fevel fhoshing cistem with siphon fifting 1-4 * dea white
porcelsin emameled flush bend dia sod making requisite muinber of holes in walls
¢ plieth & fleor fo plpe conncetion & making good in comema comcrete 1224
PLForelgn queality 3 4 JOL or eqeivalen] ) CHAP RO D pp 1E6 S RS

ko

44,144.92

132,734,106

Providing and fiving 24°x08° lavatory basin m while glazed corthen waro
coeplene with &e¢ mcluding the cost of WL or O camtilever bracket 6 inches
hulle inie wnll, paingsd whits in lwo coals alter. & primary coal of red lead paini, a
peer of %" dis chrome plaled pillar tags, =02 rubber phag & chrome ploed brass
ehsain [-1M4% din mallesble bron or .5 brass taps mallesble iron or hass usions and
making requisile numiter of boles i walls, plinth & flooy for pdpe connecton &
meking goodl in comemi conceete |24 {Fareign or Equivakant, CHAP WO pe 157
i

404,05

72,284,

Add exirg for prowkling & fiocing of earth wane pedestal white or codeured
Cilnzed] (Forelgn of equisalent). CHAP 1O | pg 187 5. LMNO

P Mo

167507

1002521

Providing and fining sezl sinke stalnless loced b maks somplaic with cast inm or
wroeagh e LIMA ALVH breckets 6 ioclics built inge wall, 1-12" rubber plug ned
chroene plated brisa chiin 1-172" O, brads wasts wwith | 12 PV.C, waste pipe &
mking requisioe samber of liches in wallz, plimth & Eloar for pipe connection & making
ool is coment soncesle 1:2:4. (5} S4ee] Sink stainless sien 0P8 lacal make dstandard

paiteren), Chap-1 pg 13£ 5.1 Mo, 1%n}

Mo

1255527

IL355237

Prowiding sed Niking o position nylon canneclion complete with 142 din brass shap
pock with pair of Brass nets and lingng jointed to mybom connection,
CHAPNO | pg 1895080 13

G174

637650}

Prosyidbing asd Mising vl il 30°x 34 jound or with beackels serevws nuis & clanis
me.compiete (Supanear quality) CHAP MO X pe 190 5.0 Na llb

Eich

3 as.07

RA55L

Providing sad Tieing CF, brvess toiler paper besekiots complisto (similar) 16 tupfond
design nunsker 11048 {Sapasear Coslity ) CHARP N0 2 pg 190 5.0 Mo

Each

1, 1705

Sa50.00)

Provideng & fiximg 24°x03° bavelled edge mirmar of Helpiom plees
completed with 1/8° thick bard sd C.P. seeews flxed (o woodin cleats (Sfandand
prttem), CHAP MO 2 pg 190 51 Ha 3a

Each

210600

635500

|Sepplying & fixing soep tray of superior quality and design with fine Anshing
with CF, screws eoc. complete, CHAF MO T pg 190 5. LMo 5

4500

|, 745,60

Providieg (il plpes specisls s clamps eic inelading Gximg cutting and filtngs
compdets wiil and sncluding the cost of breaking theough walls and roof making good
et painting 2 caats after cleaning the pipe cte. with white zing peint with plgmest 1o
muakch the colour of the building ssd festing with woter to a presseee head of 200 e
and bandling, CHAF N0 pg 193 51 Ho |

—

172" dia 0.1 Pige U'C ull fitting Etc,

FHN

295,55

13,777.50

Xa* din G I Pipe 142 all fiming Be,

FRA

8|8

EER R

16,702, 50

17 dia (3] Pips 1'C ol fitmg Eio

PR

A0

25, 185,00

B-E4 ilia G Plpe 100 all [Tiving e,

PR

50

63542

3197100

Frondding UPYC . Fipes specials nnd olamgs etc. including |'l:|:|.|1,a wllirg anad lintings
complete with and imcheding the cont of brekang thirmagh walls and sooll making good
e, willh pagenend 1o reabch the colour of e building and testing with waler to & presure
ke nl 2000 [icet dnd Miawsalling. CHAP MO pg 193 5. Lo 2

12" dim UPVC Pipe (CPNC SCH-A0)

IR

n

15932

A4 e LIPYO Pipe (0P VO SCH-0)

PR

i

195 £1

1* din LR Pipe (Y0 SCH-40)

R0

RELH

29238

2 din UPVC Pipe {CPYC SCH-40)

FRit

gy

LELOE

T UPVC Pipe (SR SERIES)

AL

2

-

o
Aol
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Mame of Wesk: Esgablizhment of Centie for incubation & Enterprise m the BESL of
ﬂ_ '.I'u:hnuhﬁr_& Skills Developrment, K hmirgur
& Sanstary Fidings
SN0 DESCRIFTION |URTT] QUANTI| RATE AN
13 [PF female ahemd sdopler CHAP NO 4 pe 193 8. ENe 9
1) | 12" {CPYE SCH-H0) Sanitary Tape/Sofeide LT all Labour. “|Eaen| 10 (29,48 6,204 60}
by |Ra" PV SCH-M) Senliary TapetSofeds UC all Labour, Ench| 4 657,34 1A30 18
e (1" (CPVE BCH-A00 Sansary TepeSaliidy 11 nll Labour, Fich 1 G460 1,357.20|
PF Tee 4" F ' ;
14 H,[H.ﬁqqgww SUH-5 Banky TopedSofaada 1O all Labaur, CEAT WO 4 pp 193 Eacly o 110635 11,063,504
Concenled C,Pfintieg of sugerior gualily For tile: bathrosm
15 |SHising concealed slop cock of saprior best guality wish C_P lead 12 dia Chap-épg | Esch i3 EEET | 24,001 80|
28 5. 1Mo 11\
5 ing & Fining in Position C.F bib (k) 12" dis Cp B Cock (andard patten
I ﬂﬁ 197 ﬂw 3t} ” R HI U lewh| 3 LIs0l 340470
. Previding, Laying ufYC pipes of Cless “I¥ (Ining in creneh Ve suning, Giing md
intimg with sobsent cement e Testing with vemer e a head of 122
(i) _|50 mm 2" dia ) n | a0 VT ﬂ;g
ii ) L41] Sl 4018 A% Sk 00
di) (O i (4° dia ) i 5l GS0TE 33,034,
v} {150mm (6" di ) i | 250 138107 347,767.50)
18 [MANHOLE
Comsiructing manhode or inspection dhamier e e requisod dismeter of circular sewer
and 3-6" { [D&T mm) degah wilk walls of 3.8 in cement sand monnr 23 cement
plasiered [:3, 172" thick, i=side of walls and 1% (25 nun) thick cver kBsnching
and chennel WMo focing C.1 manhele cower with frame of chenr epening 1172 x1-102°
(#3737 may of 1,73 owi, (B89 kg embaded o plen C.C 124 and Gxing 1° (25
mii] din ME sbeps & (150 s} wide progeciing 4% {102 mm) [rom ihe faee of wall
il 127 (305 mun O duly painted ele. Complete as por standard  specification
and drawing ). Chapier <10 Pg 134 5110 0-{a]
u) |4 to 12° din TaEus’ Each| 7 | S5584.08] 33008920
19 |Pruviding and Fixing Handie Vale Chapter & Pg 107 & LHO 5
let 17 dia Fach| 2 KIAL 3.314.20|
fu 114" dl Faghl 7 | 7082.60} 4,168 30
Supplying & finieg long Hib -cock ol saperior qualily with C.Phead 1727 dia Handle  |Each| 3 31660 1, B B0
2 bnals Chapter -6 P 198 S.L40 1308)
ing & fixing swan type pillar cock of supericr quality with Single C P, head 172" |Fagh| 4 (T N
3 | din Handbe Value Chapter -6 Pg 099 5.1 HO 1600}
ng & fkicg C.F muslien shower with doubla ik cock and ring pape elo cong Each 3 1475, 16,435 80
2 -6 Pg 199 51N0 19(A) wi
Uy o Toxdng bath Foain aoeessaries sel (7 phoces) ¢ Wovel rad, Brush hedder, soap | Dach 1 14, 52080 14,920 &)
2% |iray, shell al approved desspn including cost of serew, mis, ot complete. [Master
rand} Chapeer -EPE 199 8. Lm0 23
Supplying & fixing Fiber ghass tenk of appreved qeality an design nrd wall Ghichiess & PR, N [T T
™ specified including cost of psts, bolis sd laing in plat form of cesnent concrain 1:3.6
and peaking coamectin fior nbel, cutlet and ever llow pipes ¢e. campleie (1 1000
galloes sk with wll teickesss Semm Chapber-8 P 201 5180 05
Horing Bar tobe well in all wirter bearing soils from ground leved updo | 0061, or 3005 FRA i l.ﬂl.!ﬂ-l Ui 2TaED
P il depeh ifc sinking and with drawing of casing e, B) 1 0mes (47 dis) Chaper-11
PR I2% SLMHO 1R
Totd of Scheduled Il:unul EDE a4
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Water Sunnby & Ssitary Filtines ~
5.NO DESCRIFTION UNIT] QUANTI | RATE

Fari-B Hin Scheduled Ihems

PF L= 124" din PYC Blind water pigss ifc Dtingixuressuppos ond T&F reguired mpor| FRA] 45
side requiremen| ele complete in all respecis and es per Instugtions of E1

PVF 114 dlin 'V winer pipe (s Tibing finbaressupgorts, mehing roquired hodes at 3 | PO 19
T |enier @ genles, mping nyloa dowble elothy, closing with weoden gulka and TEP
prenuired as per gile requaemend oic compleie in oll respects and s por instructions of EL

PF 1 HP chectrio motor coper wired witls jet pamp (deop well injecinr ) having soetion | PRa i
and delivery arangements e all reuined valves, cheok vatves, filtings, sockets, elhaws,
electrie conneciion with fitting,making holes in mesonany POCY REC, commissioning

3 [ofweter, muking 222" PCC (1:24) foundution hoving coversd with 3535V steel goll
with kking mresgement and wiih G sheet covered (i'e one cost of redoxide and twe
cuats aff il paint) mnd T&P required as per e requirement eic complete in all pespects
and ms per instnactions of B

Froviding & fxing of POLYPROPYLENE RANDOM COPOLYMER {PPRO) pipe
(mnde of Dadex Popular’ Betn /BB or equivalest)  with  spesified  peessun:
raing PN (PRESSURE  MOMIMNALRnd coaforming e THN 50778078 oode W
cokl of salvent, specials, making [karvies complele i sl nespect as approved and
disesicd by Enginecr Incharge, (Inoernal Daaiscicss menloned ).

P20 FiPE
gl [AM4" din (2500} PRH 10
by |0 din (Zmm) FHA| 200
o) (012" i (Sl P RR i

Providing mmd fxing of LLFYC oos Trag with suliiphe inleis and 1% din G
outlet with 8.5 grating the approved design ms per specifications & engineses upproval, | E s

i [Supplying and fixing aPVC Venl Comel 3 inch din cooaplete i all respects and T&F |Ench| &
rigisined i per site requirensent ele cosplete [ all respects and 25 per instnsclions of F,

T |Supply s fiog P Vent Cowel 4 mch din complote in ol respects and TP required | Each 1
as per sbe pegalrement elc gooplete i all respeets and as par inssnes tons of F1,

Taital aof Mot Scheduled Iiems

1rll| III' WNTFT _'.I'“ I EREL Tt
Wrpersey ol feghysieyg pef onll (ieelipmenl

Diregior | VWords & Qo fic:c? C’Eqﬁ’f’/?;’ﬂﬁ@f'
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