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NOTICE INVITING TENDER

VOLUME-I

Office of Chief Engineer State Life Insurance Corporation of Pakistan, SLB # 09 Karachi invites
E-Bids through E-Pak Acquisition and Disposal System (EPADS) from PEC Registered Constructors/
Contractors in the Category of C-4 and above, and with Active Taxpayers List of the FBR/SRB
(whichever is applicable) for the “Renovation/Rehabilitation for the H&AI Karachi Regional
Office at 4th Floor SLB #03, Karachi.”

Estimated Tender Fee Bid Security Completion
Name of Work .
Cost (PKR) (Rs.) Time
RENOVATION / REHABILITATION 34.610 Mn . £ Cost PKR 6 Months
FOR THE H&AI KARACHI REGIONAL ree orLos 735,000/-
OFFICE AT 4TH FLOOR SLB #03.

1.

2.

AW

N

The Eligibility Criteria in details is mentioned in the bidding documents, refer clause IB.2 for
meeting the requirements of this tender.
A complete set of bidding documents may be downloaded from date of publication upto
19" August 2026 before 11:00 AM from E-Pak Acquisition and Disposal System (EPADS).
The method of procurement would be Single Stage Two Envelope
Tender Manual bid shall not be received. Interested Bidders are required to register themselves
on EPAD System at the link: www.eprocure.gov.pk for submission of electronic-bids.
The bids would be rejected and considered non-responsive under following conditions;
(1) Conditional and telegraphic bids/tenders;
(i1) Bids not accompanied by bid security of required amount and soft should be
uploaded on EPADS while Hardcopy to be submitted in person.
(i)  Bids received / uploaded on EPADS after specified date and time.
Bid validity Period is (180) days
6] Submission: The bids prepared in accordance with the instructions in the bidding
documents, must be submitted on EPADS by 19™ August 2026 up to 11:00 AM on EPADS
and the bid security of PKR 735,000/- must reach the following procurement agency before the
deadline for submission of e-bids, which will be opened on the same day i.e
(i)  Opening: tenders will be opened on 19™ August_2026 @ 11:00 AM at the below
mentioned address in the presence of Procurement Committee and representative of
bidders.

(iv)  Place of issuance, inquiries and opening will be below mention postal Address.

v) In case of Govt, announces any Public Holiday or any unfavorable circumstances, the
tender /bids will be opened on next working day through EPADS with same Venue
and Time.

8. SLIC reserves the right to reject all or any bids subject to the relevant provisions of Federal

[N Nexus

Public Procurement Rules, 2004.

Chief Engineer State Life Insurance Corporation Of Pakistan, Real Estate Division,

State Life Building No. 9, Principal Office,
Dr. Ziauddin Ahmed Road, Karachi-75530, Pakistan.
TEL: 021-99204520
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STATELIFE INSURANCE CORPORATION OF PAKISTAN

INSTRUCTIONS
TO BIDDERS &
BIDDING DATA

Notes on the Instructions to Bidders

This section of the bidding documents should provide the information necessary for bidders to
prepare responsive bids, in accordance with the requirements of the Procuring Agency. It should
also give information on bid submission, opening and evaluation, and on the award of contract.

Matters governing the performance of the Contract or payments under the Contract, or matters
affecting the risks, rights, and obligations of the parties under the Contract are not normally
included in this Section, but rather in the appropriate sections of the Conditions of Contract and/or
Contract Data.
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STATELIFE INSURANCE CORPORATION OF PAKISTAN

INSTRUCTIONS TO BIDDERS

A. GENERAL

IB.1  Scope of Bid & Source of Funds

1.1 Scope of Bid

The Procuring Agency as defined in the Bidding Data (hereinafter called the State Life Insurance
Corporation of Pakistan, Chief Engineer wishes to receive Bids for the Works summarized in the
Bidding Data (hereinafter referred to as the Works “RENOVATION / REHABILITATION FOR THE
H&AI KARACHI REGIONAL OFFICE AT 4TH FLOOR SLB #03.”

Bidders must quote for the complete scope of work. Any Bid covering partial scope of work will
be rejected as non-responsive.

1.2 Source of Funds

The Employer has funds from own resources in Pakistani currency towards the cost of the project and
itis intended that part of the proceeds of this it will be applied to eligible payments under the Contract
for which these Bidding Documents are issued.

IB.2  Eligible Bidders

2.1 Bidding is open to all firms and persons meeting the following requirements:

1. Bid Security of amount PKR 735,000/- in the shape of Pay order in favour of State Life
Corporation of Pakistan.

2. Tender documents duly signed and stamped by signing authority.

Documents showing Registration of the Firm document under the Law as Sole Proprietor,

Partnership or Pvt. Limited firm.

Copy of NTN certificate & FBR activated account certificate.

Copy of last year paid income tax return.

Copy of registration with SRB.

Bank certificate showing financial capability.

Copy of valid certificate of Pakistan Engineering Council is mandatory with minimum C-4

Category and having CE10 (vii), ME-01, BC04 PEC codes.

9. The Bidder must possess relevant experience for execution of such similar nature of
projects in any Government, Semi-Government or private institutions of Pakistan in the
last 3 years provide documentary evidence.

10. The Bidder must provide the documentary evidences of containing the information and
data tendering to prove experience, required skills, human and financial resources and
completion certificate of executing such assignments.

11. Submit Affidavit at Original Rs.100 Stamp paper that firm is not black listed in any
Government, Semi-Government, Autonomous body & Private Institutions and not involve
in any litigation

w

© N vk
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STATELIFE INSURANCE CORPORATION OF PAKISTAN

12. Bid will be recommended to the most advantageous bid.
2.2 Evaluation Criteria

The further detailed criteria for each category as given under the each head as follows:

2.2.1 Revised Scoring Criteria (100 Marks)

Category Marks
Financial Soundness 25
Experience in Building Repair & Renovation 34
Personnel Capabilities 28
Equipment & Tools 13

Minimum qualifying score: 60 marks.

2.2.2 Financial Soundness — 25 Marks
Credit Marks shall be awarded on the basis of the following criteria:

Description Requirement Total Marks
Audited Financial Statements | Audited Statement/ Bank
Statements of Last 03 years,
showing Average Annual
Turnover as per following
below conditions,

a) Audited Statement/ Bank
Statements of Last 03 years,
showing Average Annual
Turnover of 50 Million and
above (15 Marks)

b) Audited Statement/ Bank
Statements of Last 03 years, 15 Marks
showing Average Annual
Turnover between 30 Million
to 50 Million (10 Marks)

c) Audited Statement/ Bank
Statements of Last 03 years,
showing Average Annual
Turnover between 10 Million
to 30 Million (5 Marks)
Working Capital / Bank Credit | Working Capital/ showing

Line current month Liquid Cash or
Valid Bank Credit Line 05 Marks
available must be PKR 15
Million

Income Tax Returns Last 3 years 05 Marks

2.2.3 Experience in Building Repair & Renovation — 34 Marks
Credit Marks shall be awarded under this category using the following qualifications:
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STATELIFE INSURANCE CORPORATION OF PAKISTAN

Description Requirement Total Marks

Renovation Projects Must meet the below
criteria;

(a) must have
successfully
completed at least
three (03) projects of
similar nature, each
having a minimum
value of PKR 30
million, during the
last three (03) years
(15 Marks)

(b) must have
successfully
completed at least
two (02) projects of
similar nature, each
having a minimum 15 Marks
value of PKR 30
million, during the
last three (03) years
(10 Marks)

(c) must have
successfully
completed at least
one (01) projects of
similar nature, each
having a minimum
value of PKR 30
million, during the
last three (03) years
(05 Marks)

Projects Currently in Hand Must meet the below
criteria;

(a) must have at least
three (03) ongoing
projects of similar
nature, each having
a minimum value of
PKR 20 million,
currently in hand at
the time of bid
submission. 06 Marks
(06 Marks)

(b) must have at least
two (02) ongoing
projects of similar
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STATELIFE INSURANCE CORPORATION OF PAKISTAN

nature, each having
a minimum value of
PKR 20 million,
currently in hand at
the time of bid
submission.

(04 Marks)

(c) must have at least
one (01) ongoing
project of similar
nature, each having
a minimum value of
PKR 20 million,
currently in hand at
the time of bid
submission.

(02 Marks)

Year of Establishment of firm

(a) 9-10 Years (10 Marks)
(b) 7-8 Years (08 Marks)
(c) 4-6 Years (06 Marks)
(d) 2-4 Years (04 Marks)
(e) 1-2 Years (02 Marks)

10 Marks

Enlistment with Government
organizations

Status of enlistment with
Government Organizations
and other credible agencies.

03 Marks

2.2.4 Personnel Capabilities — 28 Marks
Credit Marks shall be awarded under this category using the following criteria:

Position

Minimum Requirement

Marks

Project Manager

BE Civil, 10 years
(a) 07 to 10 years (08 Marks)
(b) 05 to 07 years (04 Marks)

08 Marks

Site Engineer

BE Civil, 5 years and above
(a) 05 years and above (06
Marks)

(b) 03 to 05 years (03 Marks)

06 Marks

Civil Engineer

B.E Civil, 5 years

(a) 05 years and above (04
Marks)

(b) 03 to 05 years (02 Marks)

04 Marks

MEP Engineer

Electrical/Mechanical, 5
years

(a) 05 years and above (04
Marks)

(b) 03 to 05 years (02 Marks)

04 Marks

Site Supervisors (2)

DAE Civil, 5 years
(a) 05 years and above (04

04 Marks

N Nexus
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STATELIFE INSURANCE CORPORATION OF PAKISTAN

Marks)

(b) 03 to 05 years (02 Marks)
Quantity Surveyor DAE Civil, 5 years

(a) 05 years and above (02 02 Marks
Marks)

(b) 03 to 05 years (01 Marks)

2.2.5 Equipment Capabilities — 13 Marks
Credit Marks shall be granted based on the following criteria for various kinds of equipment
relevant for the Project:

Equipment Minimum Availability Marks
Scaffolding & Access Systems Available 3
Concrete Mixers & Vibrators Available 2
Core Cutter / Demolition Available 2
Tools
Welding & Fabrication Available 2
Equipment
Electrical Testing Instruments Available 1
Pickup/Transport Vehicles Available 1
Survey Equipment Auto level / Total station 2

IB.3  Cost of Bidding

3.1 The bidder shall bear all costs associated with the preparation and submission of its bid
and the Office of “State Life Insurance Corporation of Pakistan” will in no case be responsible or
liable for those costs, regardless of the conduct or outcome of the bidding process (PPR Rules
23(5)).

B. BIDDING DOCUMENTS
IB.4 Contents of Bidding Documents

4.1 In addition to Invitation for Bids, the Bidding Documents are those stated below, and
should be read in conjunction with any Addendum issued in accordance with Sub-Clause IB.6.1.

1. Instructions to Bidders & Bidding Data
Form of Bid, Qualification Information & Schedules to Bid Schedules to Bid comprise
the following:

(1) Schedule A: Schedule of Prices/ Bill of Quantities (BOQ).

(i1) Schedule B: Specific Works Data

(i11) Schedule C: Works to be Performed by Subcontractors

(iv) Schedule D: Proposed Programme of Works

(v) Schedule E: Method of Performing Works

(vi)Schedule F: Integrity Pact (works costing Rs 10 million and above)

3. Conditions of Contract & Contract Data
4. Standard Forms

(i) Form of Bid Section
(i1) Form of Performance Security;

l‘ NEXUS Page 7 of 349



STATELIFE INSURANCE CORPORATION OF PAKISTAN

(iii))Form of Contract Agreement;
(iv) Form of Bank Guarantee for Advance Payment.

IB.5S

5.1

IB.6

6.1

6.2

Specification Drawings, if any

Clarification of Bidding Documents

A prospective bidder requiring any clarification(s) in respect of the Bidding Documents
may notify the “Office of Chief Engineer State Life Insurance Corporation of Pakistan,”
on EPADS.

Amendment of Bidding Documents (PPR Rules 23(3) & 23).

At any time prior to the deadline for submission of Bids, the Procuring Agency may, for
any reason, whether at his own initiative or in response to a clarification requested by a

interested bidder, modify the Bidding Documents by issuing addendum.

Any addendum thus issued shall be part of the Bidding Documents pursuant to Sub-Clause
6.1 hereof, and shall be communicated in writing to all purchasers of the Bidding

Documents.  Prospective bidders shall acknowledge receipt of each addendum in writing to the
Procuring Agency.

6.3

1B.7

To afford interested bidders reasonable time in which to take an addendum into account in
preparing their Bids, the Procuring Agency may at its discretion extend the deadline for
submission of Bids.

C. PREPARATION OF BIDS

Language of Bid

7.1 All documents relating to the Bid shall be in the language specified in the Contract Data.

IB.8
8.1

b)
c)

d)
e)

g)

IB.9

9.1

Documents Comprising the Bid

The Bid submitted by the bidder shall comprise the following:

Offer /Covering Letter
Form of Bid duly filled, signed and, in accordance with IB.14.3.

Schedules (A to F) to Bid duly filled and initialled, in accordance with the instructions
contained therein & in accordance with 1B.14.3.
Bid Security furnished in accordance with IB.13.

Power of Attorney in accordance with IB 14.5.
Documentary evidence in accordance with IB.2(c) & IB.11
Documentary evidence in accordance with 1B.12.

Sufficiency of Bid

Each bidder shall satisfy himself before Bidding as to the correctness and sufficiency of his
Bid and prices quoted/entered in the Schedule of Prices, which rates and prices shall except
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9.2

IB.10

10.1

10.2

10.3

10.4

IB.11

11.2

IB.12

12.1

12.2

IB.13

13.1

STATELIFE INSURANCE CORPORATION OF PAKISTAN

in so far as it is otherwise expressly provided in the Contract, cover all his obligations under
the Contract and all matters and things necessary for the proper completion of the works.

The bidder is advised to obtain for himself at his own cost and responsibility all
information that may be necessary for preparing the bid and entering into a Contract for
execution of the Works.

Bid Prices, Currency of Bid and Payment

The bidder shall fill up the Schedule of Prices (Schedule A to Bid)/ Bill of Quantities
indicating the Rates/unit rates and prices of the Works to be performed under the Contract.
Prices in the Schedule of Prices/Bill of Quantities shall be quoted entirely in Pak Rupees
keeping in view the instructions contained in the Preamble to Schedule of Prices.

Unless otherwise stipulated in the Conditions of Contract, prices quoted by the bidder shall
remain fixed during the bidder‘s performance of the Contract and not subject to variation
on any account.

The unit rates and prices in the Schedule of Prices shall be quoted by the bidder in the
currency as stipulated in Bidding Data.

Items for which no rate or price is entered by the Bidder will not be paid for by the Procuring
Agency when executed and shall be deemed covered by the other rates and prices in the
Bill of Quantities.

Documents Establishing Bidder’s Eligibility and Qualifications

Pursuant to Clause IB.8, the bidder shall furnish, as part of its bid, documents establishing
the bidder‘s eligibility to bid and its qualifications to perform the Contract if its bid is
accepted.

Bidder must possess and provide evidence of its capability and the experience as
stipulated in Bidding Data and the Qualification Criteria mentioned in the Bidding
Documents.

Documents Establishing Works’ Conformity to Bidding Documents

The documentary evidence of the Works ‘conformity to the Bidding Documents may be in
the form of literature, drawings and data and the bidder shall furnish documentation as set
out in Bidding Data.

The bidder shall note that standards for workmanship, material and equipment, and
references to brand names or catalogue numbers, if any, designated by the Procuring
Agency in the Technical Provisions are intended to be descriptive only and not restrictive.

Bid Security

Each bidder shall furnish, as part of his bid, at the option of the bidder, a Bid Security of
fixed amount stipulated in Bidding Data in Pak. Rupees in the form of Deposit at Call/
Payee’s Order/Demand Draft or a Bank Guarantee issued by a Scheduled Bank in Pakistan
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13.2

13.3

13.4

13.5

IB.14

14.1

14.2

14.3

14.4

14.5

14.6

STATELIFE INSURANCE CORPORATION OF PAKISTAN

in favour of the “State Life Insurance Corporation of Pakistan” valid for a period up to One
Hundred eighty (180) days beyond the bid submission date as per PPR Rule 25 the Bid
Security shall PKR 735,000/-.

Any bid not accompanied by an acceptable Bid Security shall be rejected by the “Office of
Chief Engineer State Life Insurance Corporation of Pakistan” as non-responsive. Soft copy
of Bid Security shall be uploaded on EPADS while, Hardcopy should be submitted to the
“Office of Chief Engineer State Life Insurance Corporation of Pakistan” before deadline.

The bid securities of unsuccessful bidders will be returned upon award of contract to the
successful bidder or on the expiry of validity of Bid Security whichever is earlier.

The Bid Security of the successful bidder will be returned when the bidder has furnished
the required Performance Security, and signed the Contract Agreement (PPR Rule 39).

The Bid Security may be forfeited:

if a bidder withdraws his bid during the period of bid validity; or
if a bidder does not accept the correction of his Bid Price, pursuant to Sub-Clause 16.4 (b)
hereof; or
in the case of a successful bidder, if he fails within the specified time limit to:
(i) furnish the required Performance Security or
(i1) sign the Contract Agreement.

Validity of Bids, Format, Signing and Submission of Bid

Bids shall remain valid for the period stipulated in the Bidding Data after the date of bid
opening.

In exceptional circumstances, Procuring Agency may request the bidders to extend the
period of validity for an additional period but not exceeding the original period. The request
and the bidders’ responses shall be made in writing or by cable. A Bidder may refuse the
request without forfeiting the Bid Security. A Bidder agreeing to the request will not be
required or permitted to otherwise modify the Bid, but will be required to extend the validity
of Bid Security for the period of the extension, and in compliance with IB.13 in all respects
(PPR Rule 26(4)).

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

No alteration is to be made in the Form of Bid except in filling up the blanks as directed. If
any alteration be made or if these instructions be not fully complied with, the bid may be
rejected.

Each bidder shall prepare number of copies specified in the Bidding Data of the documents
comprising the bid as described in IB.8 and clearly mark them “COPY” as appropriate.

The original and scanned copies of the bid shall be typed or written in indelible ink and
shall be signed by a person or persons duly authorized to sign. This shall be indicated by
submitting a written Power of Attorney authorising the signatory of the bidder to act for
and on behalf of the bidder. All pages of the bid shall be initialed and official seal be affixed
by the person or persons signing the bid.
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14.7

IB.15

15.1

15.2

15.3

15.4

IB.16

16.1

16.2

16.3

16.4

(b)

STATELIFE INSURANCE CORPORATION OF PAKISTAN

The Bid shall be uploaded on EPADS before the deadline mentioned in the bidding data
sheet.

D. SUBMISSION OF BID
Deadline for Submission, Modification & Withdrawal of Bids

Bids must be uploaded on EPADS as provided in Bidding Data not later than the time and
date stipulated therein.

Bids should be Submitted Electronically through EPADS, Bids submitted through
telegraph, telex, fax or e-mail and physical shall not be considered.

Any bid received by the Procuring Agency after the deadline for submission prescribed in
Bidding Data will not be considered.

Withdrawal of a bid during the interval between the deadline for submission of bids and
the expiration of the period of bid validity specified in the Form of Bid may result in
forfeiture of the Bid Security pursuant to IB.13.5 (a).

E. BID OPENING AND EVALUATION
Bid Opening, Clarification and Evaluation (PPR Rules 28, 29, 30 & 31)

The Office of Chief Engineer State Life Insurance Corporation of Pakistan, “Commitee”
will open the bids, in the presence of bidder’s representatives Electronically through
EPADS System, at the time, date and in the place specified in the Bidding Data.

The bidder‘s name, Bid Prices, the presence or absence of Bid Security, and such other
details as the Procuring Agency at its discretion may consider appropriate, will be
announced by the Procuring Agency at the bid opening. The Procuring Agency will record
the minutes of the bid opening. Representatives of the bidders who choose to attend shall
sign the attendance sheet.

Any Bid Price or discount which is not read out and recorded at bid opening will not be
taken into account in the evaluation of bid.

To assist in the examination, evaluation and comparison of Bids the Engineer/Procuring
Agency may, at its discretion, ask the bidder for a clarification of its Bid. The request for
clarification and the response shall be in writing and no change in the price or substance of
the Bid shall be sought, offered or permitted (PPR Rule 31).

(a) Prior to the detailed evaluation, pursuant to IB.16.7 to 16.9, the Engineer/Procuring
Agency will determine the substantial responsiveness of each bid to the Bidding
Documents. For purpose of these instructions, a substantially responsive bid is one which
conforms to all the terms and conditions of the Bidding Documents without material
deviations. It will include determining the requirements listed in Bidding Data.

Arithmetical errors will be rectified on the following basis:
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16.5

16.6

STATELIFE INSURANCE CORPORATION OF PAKISTAN

If there is a discrepancy between the unit price and total price that is obtained by
multiplying the unit price and quantity, the unit price shall prevail and the total price shall
be corrected. If there is a discrepancy between the words and figures the amount in words
shall prevail. If there is a discrepancy between the Total Bid price entered in Form of Bid
and the total shown in Schedule of Prices-Summary, the amount stated in the Form of Bid
will be corrected by the Procuring Agency in accordance with the Corrected Schedule of
Prices.

If the bidder does not accept the corrected amount of Bid, his Bid will be rejected and his
Bid Security forfeited.

A Bid determined as substantially non-responsive will be rejected and will not subsequently
be made responsive by the bidder by correction of the non-conformity.

Any minor informality or non-conformity or irregularity in a Bid which does not constitute
a material deviation (major deviation) may be waived by committee from “Office of State
Life Insurance Corporation of Pakistan.”,

Provided such waiver does not prejudice or affect the relative ranking of any other bidders.
(A). Major (material) Deviations include:

Bid has been not properly signed;

(2)
(b)

(1) is not accompanied by the bid security of required amount and manner;

(i1) stipulating price adjustment when fixed price bids were called for;

(ii1) failing to respond to specifications;

(iv) failing to comply with Mile-stones/Critical dates provided in Bidding
Documents;

(v) sub-contracting contrary to the Conditions of Contract specified in Bidding
Documents;

(vi) refusing to bear important responsibilities and liabilities allocated in the Bidding
Documents, such as performance guarantees and insurance coverage;

(vii) taking exception to critical provisions such as applicable law, taxes and duties
and dispute resolution procedures;

(viii) a material deviation or reservation is one:

which affect in any substantial way the scope, quality or performance of the
works;

adoption/rectification whereof would affect unfairly the competitive position
of other bidders presenting substantially responsive bids.

(B) Minor Deviations

Bids that offer deviations acceptable to the Procuring Agency and which can be assigned a
monetary value may be considered substantially responsive at least as to the issue of fairness. This
value would however be added as an adjustment for evaluation purposes only during the detailed
evaluation process.

16.7

The committee “Office of State Life Insurance Corporation of Pakistan” will evaluate and
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compare only the bids previously determined to be substantially responsive pursuant to
[B.16.4 to 16.6 as per requirements given hereunder. Bids will be evaluated for complete
scope of works. The prices will be compared on the basis of the Evaluated Bid Price
pursuant to IB.16.8 herein below.

Technical Evaluation: It will be examined in detail whether the works offered by the bidder
complies with the Technical Provisions of the Bidding Documents. For this purpose, the bidder‘s
data submitted with the bid in Schedule B to Bid will be compared with technical features/criteria
of the works detailed in the Technical Provisions. Other technical information submitted with the
bid regarding the Scope of Work will also be reviewed.

16.8  Evaluated Bid Price

In evaluating the bids, the Engineer/Procuring Agency will determine for each bid in
addition to the Bid Price, the following factors (adjustments) in the manner and to the extent
indicated below to determine the Evaluated Bid Price:

(1) Making any correction for arithmetic errors pursuant to IB.16.4 hereof.

(i) Discount, if any, offered by the bidders as also read out and recorded at the time
of bid opening.

(ii1) Excluding provisional sums and the provisions for contingencies in the Bill of

Quantities if any, but including Day work, where priced competitively.
IB.17 Process to be Confidential

17.1  Subject to IB.16.3 heretofore, no bidder shall contact Engineer/Procuring Agency on any
matter relating to its Bid from the time of the Bid opening to the time the bid evaluation
result is announced by the Procuring Agency. The evaluation result shall be announced at
least seven (15) days prior to award of Contract (PPR Rule 35). The announcement to all
bidders will include table(s) comprising read out prices, discounted prices, price
adjustments made, final evaluated prices and recommendations against all the bids
evaluated.

17.2  Any effort by a bidder to influence Office of State Life Insurance Corporation of Pakistan
“Chief Engineer” in the Bid evaluation, Bid comparison or Contract Award decisions may
result in the rejection of his Bid. Whereas any bidder feeling aggrieved, may lodge a written
complaint to Complaint Redressal Committee as per terms and conditions mentioned in
PPR Rules 48. However, mere fact of lodging a complaint shall not warrant suspension of
procurement process.

17.3 Bidders may be excluded if involved in “Corrupt and Fraudulent Practices” means
either one or any combination of the practices given below PPR Rule2(f);

(i) —Coercive Practice means any impairing or harming, or threatening to impair or harm, directly
or indirectly, any party or the property of the party to influence the actions of a party to achieve a
wrongful gain or to cause a wrongful loss to another party;

(i1)) —Collusive Practice means any arrangement between two or more parties to the procurement
process or contract execution, designed to achieve with or without the knowledge of the procuring

agency to establish prices at artificial, non-competitive levels for any wrongful gain;

(i11)) —Corrupt Practice means the offering, giving, receiving or soliciting, directly or indirectly,
of anything of value to influence the acts of another party for wrongful gain;
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(iv) —Fraudulent Practice means any act or omission, including a misrepresentation, that
knowingly or recklessly misleads, or attempts to mislead, a party to obtain a financial or other
benefit or to avoid an obligation;

(iv)—Obstructive Practice means harming or threatening to harm, directly or indirectly,

persons or their property to influence their participation in a procurement process, or affect
the execution of a contract or deliberately destroying, falsifying, altering or concealing of
evidence material to the investigation or making false statements before investigators in
order to materially impede an investigation into allegations of a corrupt, fraudulent,
coercive or collusive practice; or threatening, harassing or intimidating any party to prevent
it from disclosing its knowledge of matters relevant to the investigation or from pursuing
the investigation, or acts intended to materially impede the exercise of inspection and audit
rights provided for under the Rules.

F. AWARD OF CONTRACT

IB.18. Post Qualification

18.1

in

18.2

IB.19

19.1

19.2

The Office of State Life Insurance Corporation of Pakistan “Chief Engineer”, at any stage
of the bid evaluation, having credible reasons for or prima facie evidence of any defect in
contractor‘s capacities, may require the contractors to provide information concerning their
professional, technical, financial, legal or managerial competence whether already pre-
qualified or not:

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

The determination will take into account the bidder‘s financial and technical capabilities.
It will be based upon an examination of the documentary evidence of the bidders
‘qualifications submitted under B.11, as well as such other information required in the
Bidding Documents.

Award Criteria

Subject to 1B.19.2, the Office of Chief Engineer State Life Insurance Corporation of
Pakistan will award the Contract to the bidder whose bid has been determined to be Most
Advantageous Bid and substantially responsive to the Bidding Documents and who has
offered the lowest evaluated Bid Price, provided that such bidder has been determined to

be qualified to satisfactory perform the Contract in accordance with the provisions of the
IB.18.

Notwithstanding 1B.19.1, the Procuring Agency reserves the right to accept or reject any
bid, and to annul the bidding process and reject all bids, at any time prior to award of
Contract, without thereby incurring any liability to the affected bidders or any obligation
to inform the affected bidders of the grounds for the Procuring Agency ‘s action except that
the grounds for its rejection of all bids shall upon request be communicated, to any bidder
who submitted a bid, without justification of the grounds. Notice of the rejection of all the
bids shall be given promptly to all the bidders (PPR Rule 33).
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20.1

20.2

20.3

IB.21

21.1

21.2

21.3

STATELIFE INSURANCE CORPORATION OF PAKISTAN

Notification of Award & Signing of Contract Agreement

Prior to expiration of the period of bid validity prescribed by the Procuring Agency, the
Procuring Agency will notify the successful bidder in writing (—Letter of Acceptance) that
his bid has been accepted (PPR Rule 44(a)).

Within seven (07) days from the date of furnishing of acceptable Performance Security
under the Conditions of Contract, the Procuring Agency will send the successful bidder the
Form of Contract Agreement provided in the Bidding Documents, incorporating all
agreements between the parties.

The formal Agreement between the Office of State Life Insurance Corporation of Pakistan
“Chief Engineer” and the successful bidder duly stamped at rate of 0.35% of bid price
(updated from time to time) stated in Letter of Acceptance shall be executed within seven
(07) days of the receipt of Form of Contract Agreement by the successful bidder from the
Procuring Agency.

Performance Security

The successful bidder shall furnish to the Procuring Agency a Performance Security in the
form and the amount stipulated in the Conditions of Contract within a period of fourteen
(14) days after the receipt of Letter of Acceptance (PPR Rule 39).

Failure of the successful bidder to comply with the requirements of Sub-Clauses 1B.20.2 &
20.3 or 21.1 or Clause IB.22 shall constitute sufficient grounds for the annulment of the
award and forfeiture of the Bid Security.

Publication of Award of Contract: within seven days of the award of contract, the procuring
shall publish on the website of the authority and on its own website, if such a website exists,
the results of the bidding process, identifying the bid through procurement identifying
Number if any and the following information:

1) Evaluation Report;
2) Form of Contract and letter of Award;
3) Bill of Quantities or Schedule of Requirements. (PPR Rule 38)

IB.22 Integrity Pact The Bidder shall sign and stamp the Form of Integrity Pact provided at
Schedule-F to Bid in the Bidding Document for all Federal Government procurement contracts
exceeding Rupees ten (10) million. Failure to provide such Integrity Pact shall make the bid non-
responsive (PPR Rule 7).
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BIDDING DATA
Instructions to Bidders Clause Reference
1.1 Name of Procuring Agency
Office of Chief Engineer State Life Insurance Corporation of Pakistan,.
Brief Description of Works

5.1 (a) Procuring Agency’s address:

Address (Postal):
Chief Engineer, State Life Insurance Corporation Of Pakistan, Real Estate Division,
State Life Building No. 9, Principal Office,
Dr. Ziauddin Ahmed Road, Karachi-75530, Pakistan.

10.3  Bid shall be quoted entirely in Pak. Rupees. The payment shall be made in Pak. Rupees.

11.2  The bidder has the financial, technical and constructional capability necessary to perform
the Contract (as per NIT)

2.1 (a) A detailed description of the Works, essential technical and performance
characteristics.

(b) Complete set of technical information, description data, literature and drawings as required
in accordance with Schedule B to Bid, Specific Works Data. This will include but not be limited to
a sufficient number of drawings, photographs, catalogues, illustrations and such other information
as is necessary to illustrate clearly the significant characteristics such as general construction
dimensions and other relevant information about the works to be performed.

13.1 Amount of Bid Security

PKR 735,000/- of the bid amount in the shape of Payorder or Demand Draft in Favour of
State Life Insurance Corporation of Pakistan.

14.1 Period of Bid Validity

(180 Days)
14.4 Number of Copies of the Bid to be submitted:

One original Hard copy to be submitted in person and also same to be Uploaded on
EPADS before Deadline.
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14.6 (a) Address for the Purpose of Bid Submission

Address (Postal):
Chief Engineer State Life Insurance Corporation Of Pakistan, Real Estate Division,
State Life Building No. 9, Principal Office,
Dr. Ziauddin Ahmed Road, Karachi-75530, Pakistan.

15.1 Deadline for Submission of Bids

As notified in “Tender Notice”

16.1 Venue, Time, and Date of Bid Opening

As notified in “Tender Notice”
16.4 Responsiveness of Bids

i) Bid is valid till required period,

i) *Bid prices are firm during currency of contract/Price adjustment;

iii) Completion period offered is within specified limits,

iv) Bidder is eligible to Bid and possesses the requisite experience,
capability and qualification.

(v) Bid does not deviate from basic technical requirements and

(vi) Bids are generally in order, etc.
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FORM OF BID AND SCHEDULES TO BID
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(LETTER OF OFFER)

Bid Reference No.

(Name of Works)
To:
Gentlemen,

1. Having examined the Bidding Documents including Instructions to Bidders,
Bidding Data, Conditions of Contract, Contract Data, Specifications, Drawings, if any, Schedule
of Prices and Addenda Nos. for the execution of the above-named
works, we, the undersigned, being a company doing business under the name of and address

and being duly incorporated under the laws of Pakistan hereby offer to execute
and complete such works and remedy any defects therein in conformity with the said Documents
including Addenda thereto for the Total Bid Price of
Rs (Rupees ) or such other sum as may be
ascertained in accordance with the said Documents.

2. We understand that all the Schedules attached hereto form part of this Bid.

3. As security for due performance of the undertakings and obligations of this Bid, we submit
herewith a Bid Security in the amount of

drawn in your favour or made payable to you and valid for a period of Ninety (90) days
beyond the period of validity of Bid.

4. We undertake, if our Bid is accepted, to commence the Works and to deliver and complete
the Works comprised in the Contract within the time(s) stated in Contract Data.

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

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

7. We undertake, if our Bid is accepted, to execute the Performance Security referred to in
Conditions of Contract for the due performance of the Contract.

8. We understand that you are not bound to accept the lowest or any bid you may receive.
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9. We do hereby declare that the Bid is made without any collusion, comparison of figures
or arrangement with any other person or persons making a bid for the Works.

Dated this day of ,202  Signature in

the capacity of duly authorized to sign bid for and on behalf of

(Name of Bidder in Block Capitals) (Seal)

Address:

Witness:

(Signature)

Name:
Address:

[SCHEDULES TO BID INCLUDE THE FOLLOWING:
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['1 Schedule A to Bid: Schedule of Prices [l Schedule B to Bid: Specific Works Data 1 Schedule
C to Bid: Works to be Performed by Subcontractors [ | Schedule D to Bid: Proposed Program of

Works [ Schedule E to Bid: Method of Performing Works [ Schedule F to Bid: Integrity Pact
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SCHEDULE - A TO BID
SCHEDULE OF PRICES

Sr. No.
1 Preamble to Schedule of Prices..............
2 Schedule of Prices......cccooeeueviveveenes

*(a) Summary of Bid Prices

* (b) Detailed Schedule of Prices /Bill of Quantities (BOQ)
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4.1

4.2

4.3

4.4

STATELIFE INSURANCE CORPORATION OF PAKISTAN

SCHEDULE -A TO BID

PREAMBLE TO SCHEDULE OF PRICES

General

1.1 The Schedule of Prices shall be read in conjunction with the Conditions of Contract,
Contract Data together with the Specifications and Drawings, if any.

1.2 The Contract shall be for the whole of the works as described in these Bidding
Documents. Bids must be for the complete scope of works.

Description

2.1 The general directions and descriptions of works and materials are not necessarily
repeated nor summarized in the Schedule of Prices. References to the relevant
sections of the Bidding Documents shall be made before entering prices against
each item in the Schedule of Prices.

Units & Abbreviations

3.1 Units of measurement, symbols and abbreviations expressed in the Bidding
Documents shall comply with the System International Units (SI Units).

Rates and Prices

Except as otherwise expressly provided under the Conditions of Contract, the rates and
amounts entered in the Schedule of Prices shall be the rates at which the Contractor shall
be paid and shall be the full inclusive value of the works set forth or implied in the Contract;
except for the amounts reimbursable, if any to the Contractor under the Contract.

Unless otherwise stipulated in the Contract Data, the premium, rates and prices entered by
the bidder shall not be subject to adjustment during the performance of the Contract.

All duties, taxes and other levies payable by the Contractor shall be included in the rates
and prices.

The whole cost of complying with the provisions of the Contract shall be included in the
items provided in the Schedule of Prices, and where
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SCHEDULE -A TO BID

no items are provided, the cost shall be deemed to be distributed among the rates and prices entered
for the related items of the Works and no separate payment will be made for those items.

The rates, prices and amounts shall be entered against each item in the Schedule of Prices. Any
item against which no rate or price is entered by the bidder will not be paid for by the Procuring
Agency when executed and shall be deemed covered by the rates and prices for other items in the
Schedule of Prices.

4.5

(a) The bidder shall be deemed to have obtained all information as to and all requirements

related thereto which may affect the bid price.

5.1

5.2

6.1

6.2

*(b)  The Contractor shall be responsible to make complete arrangements for the
transportation of the Plant to the Site.

The Contractor shall provide for all parts of the Works to be completed in every respect.
Notwithstanding that any details, accessories, etc. required for the complete installation and
satisfactory operation of the Works, are not specifically mentioned in the Specifications,
such details shall be considered as included in the Contract Price.

Bid Prices

Break-up of Bid Prices The various elements of Bid Prices shall be quoted as detailed by
the Procuring Agency in the format of Schedule of Prices. The bidder shall recognize such
elements of the costs which he expects to incur the performance of the Works and shall
include all such costs in the rates and amounts entered in the Schedule of Prices.

The total of bid prices in the Schedule of Prices shall be entered in the Summary of Bid
Prices.

Provisional Sums and Day work

Provisional Sums included and so designated in the Schedule of Prices if any, shall be
expended in whole or in part at the direction and discretion of the Engineer/Procuring
Agency. The Contractor will only receive payment in respect of Provisional Sumes, if he has
been instructed by the Engineer/Procuring Agency to utilize such sums.

Day work rates in the contractor‘s bid are to be used for small additional amounts of work
and only when the Engineer have given written instructions in advance for additional work
to be paid for in that way.
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SCHEDULE -A TO BID SCHEDULE OF PRICES — SUMMARY OF BID PRICES (Sample)

Description Total Amount (Rs)
A) Building Work

Follow Volume-II, Schedule of Price (BOQ)

Total Bid Price (The amount to be entered in Para 1 of the Form of Bid)
(In words).
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SCHEDULE -A TO BID

SCHEDULE OF PRICES
Item Description Quantity Unit Total Amount
No. Rate(Rs) (Rs)

Follow Volume-II, Schedule of Prices BOQ

Total (to be carried to Summary of Bid Price) Add/ Deduct the percentage quoted above/below on
the prices of items based on Composite Schedule of Rates.

N Nexus
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SCHEDULE -B TO BID

“SPECIFIC WORKS DATA”
Follow Volume-III, Technical Specifications
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SCHEDULE - C TO BID WORKS TO BE PERFORMED BY SUBCONTRACTORS*

The bidder will do the work with his own forces except the work listed below which he intends to
sub-contract.

Items of Works Name and address of Statement of similar
to be Sub-Contracted Sub-Contractors works previously
executed. (attach

evidence)

1. No change of Sub-Contractors shall be made by the bidder without prior approval of the
Procuring Agency.

2. The truthfulness and accuracy of the statement as to the experience of Sub-Contractors is

guaranteed by the bidder. The Procuring Agency‘s judgment shall be final as to the
evaluation of the experience of Sub-Contractors submitted by the bidder.

3. Statement of similar works shall include description, location & value of works, year
completed and name & address of the clients.
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SCHEDULE - D TO BID

PROPOSED PROGRAMME OF WORKS

Bidder shall provide a programme in a bar-chart or Program Evaluation and Review Technique
(PERT) or Critical Path Method (CPM) showing the sequence of work items by which he proposes
to complete the works of the entire Contract. The programme should indicate the sequence of work
items and the period of time during which he proposes to complete the works including the
activities like designing, schedule of submittal of drawings, ordering and procurement of materials,
manufacturing, delivering, construction of civil works, erection, testing and commissioning of
works to be supplied under the Contract.
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SCHEDULE - E TO BID
METHOD OF PERFORMING WORKS

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

e The sequence and methods in which he proposes to carry out the Works, including the
number of shifts per day and hours per shift, he expects to work.

e A list of all major items of construction and plant erection, tools and vehicles proposed to
be used in delivering/carrying out the works at site.

e The procedure for installation of equipment and transportation of equipment and materials
to the site.

e Organization chart indicating head office & field office personnel involved in management,
supervision and engineering of the Works to be done under the Contract.
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SCHEDULE - F TO BID
(INTEGRITY PACT)

DECLARATION OF FEES, COMMISSION AND BROKERAGE ETC PAYABLE BY
CONTRACTORS

(FOR CONTRACTS WORTH RS. 10.00 MILLION OR MORE)

Contract No. Dated Contract Value:

Contract Title:

....................................... [name of Contractor] hereby declares that it has not obtained

or induced the procurement of any contract, right, interest, privilege or other obligation or benefit from
any administrative subdivision or agency thereof or any other entity owned or controlled by it through
any corrupt business practice.

Without limiting the generality of the foregoing, [name of Contractor] represents and warrants that it
has fully declared the brokerage, commission, fees etc. paid or payable to anyone and not given or
agreed to give and shall not give or agree to give to anyone within or outside Pakistan either directly or
indirectly through any natural or juridical person, including its affiliate, agent, associate, broker,
consultant, director, promoter, shareholder

sponsor or subsidiary, any commission, gratification, bribe, finder‘s fee or kickback, whether described
as consultation fee or otherwise, with the object of obtaining or inducing the procurement of a contract,
right, interest, privilege or other obligation or benefit in whatsoever form from, from Procuring Agency
(PA) except that which has been expressly declared pursuant hereto.

[name of Contractor] accepts full responsibility and strict liability that it has made and will make full
disclosure of all agreements and arrangements with all persons in respect of or related to the transaction
with PA and has not taken any action or will not take any action to circumvent the above declaration,
representation or warranty.

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

Notwithstanding any rights and remedies exercised by PA in this regard,
[ ] agrees to indemnify PA for any loss or damage
incurred by it on account of its corrupt business practices and further pay compensation to PA in an

amount equivalent to ten time the sum of any commission, gratification, bribe, finder‘s fee or kickback
given by [name of Contractor] as aforesaid for the purpose of obtaining or inducing the procurement of
any contract, right, interest, privilege or other obligation or benefit in whatsoever form from PA.

[Procuring Agency] [Contractor]
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CONDITIONS OF CONTRACT
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1.1

STATELIFE INSURANCE CORPORATION OF PAKISTAN

CONDITIONS OF CONTRACT
GENERAL PROVISIONS

Definitions

In the Contract as defined below, the words and expressions defined shall have the following
meanings assigned to them, except where the context requires otherwise:

The Contract

“Contract” means the Contract Agreement and the other documents listed in the Contract
Data.

“Specifications” means the document as listed in the Contract Data, including Procuring

Agency‘s requirements in respect of design to be carried out by the Contractor (if any), and
any Variation to such document.

“Drawings” means the Procuring Agency‘s drawings of the Works as listed in the Contract
Data, and any Variation to such drawings.

Persons

“Procuring Agency” means the person named in the Contract Data and the legal successors
in title to this person, but not (except with the consent of the Contractor) any assignee.

“Contractor” means the person named in the Contract Data and the legal successors in title
to this person, but not (except with the consent of the Procuring Agency) any assignee.

“Party”” means either the Procuring Agency or the Contractor.

Dates, Times and Periods

“Commencement Date” means the date fourteen (14) days after the date the Contract comes
into effect or any other date named in the Contract Data.

“Day” means a calendar day

“Time for Completion” means the time for completing the Works as stated in the Contract
Data (or as extended under Sub-Clause 7.3), calculated from the Commencement Date.

Money and Payments

1.1.10 “Cost” means all expenditure properly incurred (or to be incurred) by the Contractor,
whether on or off the Site, including overheads and similar charges but does not include any
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allowance for profit.

1.1.11

1.1.12

1.1.13

1.1.14

1.1.15

1.1.16

1.1.17

1.1.18

1.1.19

1.1.20

1.2

1.3

1.4

L.5

Other Definitions

“Contractor‘s Equipment” means all machinery, apparatus and other things required for the
execution of the Works but does not include Materials or Plant intended to form part of the
Works.

“Country” means the Islamic Republic of Pakistan.

“Procuring Agency‘s Risks” means those matters listed in Sub-Clause 6.1.

“Force Majeure” means an event or circumstance which makes performance of a Party‘s
obligations illegal or impracticable and which is beyond that Party‘s reasonable control.

“Materials” means things of all kinds (other than Plant) to be supplied and incorporated in
the Works by the Contractor.

“Plant” means the machinery and apparatus intended to form or forming part of the Works.

“Site” means the places provided by the Procuring Agency where the Works are to be
executed, and any other places specified in the Contract as forming part of the Site.

“Variation” means a change which is instructed by the Engineer/Procuring Agency under
Sub-Clause 10.1.

“Works” means any or all the works whether Supply, Installation, Construction etc. and
design (if any) to be performed by the Contractor including temporary works and any

variation thereof.

“Engineer” means the person notified by the Procuring Agency to act as Engineer for the
purpose of the Contract and named as such in Contract Data.

Interpretation

Words importing persons or parties shall include firms and organisations. Words importing
singular or one gender shall include plural or the other gender where the context requires.

Priority of Documents

The documents forming the Contract are to be taken as mutually explanatory of one
another. If an ambiguity or discrepancy is found in the documents, the priority of the
documents shall be in accordance with the order as listed in the Contract Data.

Law

The Law of the contract is the relevant law of Islamic republic of Pakistan.

Communications
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2.1

2.2

23

24

3.1

3.2

STATELIFE INSURANCE CORPORATION OF PAKISTAN

All Communications related to the Contract shall be in English language.

Statutory Obligations
The Contractor shall comply with the Laws of Islamic Republic of Pakistan and shall give
all notices and pay all fees and other charges in respect of the Works.

THE PROCURING AGENCY

Provision of Site

The Procuring Agency shall provide the Site and right of access thereto at the times stated
in the Contract Data. Site Investigation Reports are those that were included in the bidding
documents and are factual and interpretative reports about the surface and subsurface
conditions at the Site.

Permits etc.
The Procuring Agency shall, if requested by the Contractor, assist him in applying for
permits, licences or approvals which are required for the Works.

Engineer’s/Procuring Agency’s Instructions

The Contractor shall comply with all instructions given by the Procuring Agency or the
Engineer, if notified by the Procuring Agency, in respect of the Works including the
suspension of all or part of the works.

Approvals
No approval or consent or absence of comment by the Engineer/Procuring Agency shall
affect the Contractor‘s obligations.

ENGINEER’S/PROCURING AGENCY’S REPRESENTATIVES

Authorized Person

The Procuring Agency shall appoint a duly authorized person to act for him and on his
behalf for the purposes of this Contract. Such authorized person shall be duly identified in
the Contract Data or otherwise notified in writing to the Contractor as soon as he is so
appointed. In either case the Procuring Agency shall notify the Contractor, in writing, the
precise scope of the authority of such authorized person at the time of his appointment.

Engineer’s / Procuring Agency’s Representative

The name and address of Engineer‘s/Procuring Agency‘s Representative is given in
Contract Data. However the Contractor shall be notified by the Engineer/Procuring
Agency, the delegated duties and authority before the Commencement of works.

5. DESIGN BY CONTRACTOR

5.1

Contractor’s Design (not applicable)
The Contractor shall carry out design to the extent specified, as referred to in the Contract
Data. The Contractor shall promptly submit to the Engineer/Procuring Agency all designs
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prepared by him, within fourteen (14) days of receipt the Engineer/Procuring Agency shall
notify any comments or, if the design submitted is not in accordance with the Contract,
shall reject it stating the reasons. The contractors shall not construct any element of the
works designed by him within fourteen (14) days after the design has been submitted to the
Engineer/Procuring Agency or which has been rejected. Design that has been rejected shall
be promptly amended and resubmitted. The Contractor shall resubmit all designs
commented on taking these comments into account as necessary.

Responsibility for Design

The Contractor shall remain responsible for his bided design and the design under this
Clause, both of which shall be fit for the intended purposes defined in the Contract and he
shall also remain responsible for any infringement of any patent or copyright in respect of
the same. The Engineer/Procuring Agency shall be responsible for the Specifications and
Drawings.

6. PROCURING AGENCY’S RISKS

6.1 The Procuring Agency’s Risks

a)

b)

d)

g)

h)

The Procuring Agency‘s Risks are:
war, hostilities (whether war be declared or not), invasion, act of foreign enemies, within
the Country;

rebellion, terrorism, revolution, insurrection, military or usurped power, or civil war, within
the Country;

riot, commotion or disorder by persons other than the Contractor‘s personnel and other
employees including the personnel and employees of Sub-Contractors, affecting the Site
and/or the Works;

ionising radiations, or contamination by radio-activity from any nuclear fuel, or from any
nuclear waste from the combustion of nuclear fuel, radio-active toxic explosive, or other
hazardous properties of any explosive nuclear assembly or nuclear component of such an
assembly, except to the extent to which the Contractor/Sub-Contractors may be responsible
for the use of any radio-active material;

Pressure waves caused by aircraft or other aerial devices travelling at sonic or supersonic
speeds;

use or occupation by the Procuring Agency of any part of the Works, except as may be
specified in the Contract;

late handing over of sites, anomalies in drawings, late delivery of designs and drawings of
any part of the Works by the Procuring Agency‘s personnel or by others for whom the

Procuring Agency is responsible;

a suspension under Sub-Clause 2.3 unless it is attributable to the Contractor‘s failure; and
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physical obstructions or physical conditions other than climatic conditions, encountered
on the Site during the performance of the Works, for which the Contractor immediately
notified to the Procuring Agency and accepted by the Procuring Agency.

TIME FOR COMPLETION
The time for the completion of project is stated to be of Three (06) months.
Execution of the Works

The Contractor shall commence the Works on the Commencement Date and shall proceed
expeditiously and without delay and shall complete the Works, subject to Sub-Clause 7.3
below, within the Time for Completion.

Programme

Within the time stated in the Contract Data, the Contractor shall submit to the
Engineer/Procuring Agency a programme for the Works in the form stated in the Contract
Data.

Extension of Time

The Contractor shall, within such time as may be reasonable under the circumstances,
notify the Procuring Agency/Engineer of any event(s) falling within the scope of Sub-
Clause 6.1 or 10.3 of these Conditions of Contract and request the Procuring
Agency/Engineer for a reasonable extension in the time for the completion of works.
Subject to the aforesaid, the Procuring Agency/Engineer shall determine such reasonable
extension in the time for the completion of works as may be justified in the light of the
details/particulars supplied by the Contractor in connection with the such determination by
the Procuring Agency/Engineer within such period as may be prescribed by the Procuring
Agency/Engineer for the same; and the Procuring Agency may extend the time for
completion as determined.

Late Completion

If the Contractor fails to complete the Works within the Time for Completion, the
Contractor‘s only liability to the Procuring Agency for such failure shall be to pay the
amount as liquidity damages stated in the Contract Data for each day for which he fails to
complete the Works.

TAKING-OVER

Completion

The Contractor may notify the Engineer/Procuring Agency when he considers that the
Works are complete.

Taking our Notice

Within fourteen (14) days of the receipt of the said notice of completion from the Contractor
the Procuring Agency/Engineer shall either takeover the completed works and issue a
Certificate of Completion to that effect or shall notify the Contractor his reasons for not
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taking-over the works. While issuing the Certificate of Completion as aforesaid, the
Procuring Agency/Engineer may identify any outstanding items of work which the
Contractor shall undertake during the Maintenances Period.

REMEDYING DEFECTS

Remedying Defects

The Contractor shall for a period stated in the Contract Data from the date of issue of the
Certificate of Completion carry out, at no cost to the Procuring Agency, repair and
rectification work which is necessitated by the earlier execution of poor quality of work or
use of below specifications material in the execution of Works and which is so identified
by the Procuring Agency/Engineer in writing within the said period. Upon expiry of the
said period, and subject to the Contractor‘s faithfully performing his aforesaid obligations,
the Procuring Agency/Engineer shall issue a Maintenance Certificate whereupon all
obligations of the Contractor under this Contract shall come to an end.

Failure to remedy any such defects or complete outstanding work within a reasonable time
shall entitle the Procuring Agency to carry out all necessary works at the Contractor*s cost.
However, the cost of remedying defects not attributable to the Contractor shall be valued
as a Variation.

Uncovering and Testing

The Engineer/Procuring Agency may give instruction as to the uncovering and/or testing
of any work. Unless as a result of an uncovering and/or testing it is established that the
Contractor‘s design, materials, plant or workmanship are not in accordance with the
Contract, the Contractor shall be paid for such uncovering and/or testing as a Variation in
accordance with Sub-Clause 10.2.

VARIATIONS AND CLAIMS

Right to Vary

The Procuring Agency/Engineer may issue Variation Order(s) in writing. Where for any
reason it has not been possible for the Procuring Agency/Engineer to issue such Variations
Order(s), the Contractor may confirm any verbal orders given by the Procuring
Agency/Engineer in writing and if the same are not refuted/denied by the Procuring
Agency/Engineer within ten (10) days of the receipt of such confirmation the same shall be
deemed to be a Variation Orders for the purposes of this Sub-Clause.

Valuation of Variations

Variations shall be valued as follows:
at a lump sum price agreed between the Parties, or

where appropriate, at rates in the Contract, or
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C) in the absence of appropriate rates, the rates in the Contract shall be used as the basis for
valuation, or failing which

d) at appropriate new rates, as may be agreed or which the Engineer/Procuring Agency
considers appropriate, or

e) if the Engineer/Procuring Agency so instructs, at day work rates set out in the Contract
Data for which the Contractor shall keep records of hours of labour and Contractor‘s
Equipment, and of Materials, used.

10.3  Changes in the Quantities.

a) If the final quantity of the work done differs from the quantity in the Bill of Quantities for
the particular item by more than 25 percent, provided the change exceeds 1 percent of the
Initial Contract Price, the Procuring Agency/Engineer shall adjust the rate to allow for the
change and will be valued as per sub clause 10.2.

b) The Engineer shall not adjust rates from changes in quantities if thereby the Initial Contract
Price is exceeded by more than 15 percent, except with the prior approval of the Procuring
Agency.

c) If requested by the Engineer, the contractor shall provide the Engineer with a detailed cost

breakdown of any rate in the Bill of Quantities.

10.4  Early Warning

The Contractor shall notify the Engineer/Procuring Agency in writing as soon as he is aware of any
circumstance which may delay or disrupt the Works, or which may give rise to a claim for
additional payment.

To the extent of the Contractor‘s failure to notify, which results to the Engineer/Procuring Agency
being unable to keep all relevant records or not taking steps to minimize any delay, disruption, or
Cost, or the value of any Variation, the Contractor‘s entitlement to extension of the Time for
Completion or additional payment shall be reduced/rejected.

10.5  Valuation of Claims

If the Contractor incurs Cost as a result of any of the Procuring Agency‘s Risks, the Contractor
shall be entitled to the amount of such Cost. If as a result of any procuring Agency Risk,

It is necessary to change the works, this shall be dealt with as a Variation subject to Contractor‘s

notification for intention of claim to the Engineer/Procuring Agency within fourteen (14) days of
the occurrence of cause.

10.6  Variation and Claim Procedure
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The Contractor shall submit to the Engineer/Procuring Agency an itemized detailed breakdown of
the value of variations and claims within twenty eight (28) days of the instruction or of the event
giving rise to the claim. The Engineer/Procuring Agency shall check and if possible agree the value.
In the absence of agreement, the Procuring Agency shall determine the value.

11. CONTRACT PRICE AND PAYMENT
11.1  (a) Terms of Payments

The amount due to the Contractor under any Interim Payment Certificate issued by the Engineer
pursuant to this Clause, or to any other terms of the Contract, shall , subject to Clause 11.3, be paid
by the Procuring Agency to the Contractor within 30 days after such Interim Payment Certificate
has been jointly verified by Procuring Agency and Contractor, or, in the case of the Final Certificate
referred to in Sub Clause 11.5, within 60days after such Final Payment Certificate has been jointly
verified by Procuring Agency and Contractor;

Provided that the Interim Payment shall be caused in thirty (30) days and Final Payment in 60 days
in case of foreign funded project. In the event of the failure of the Procuring Agency to make
payment within 90 days then Procuring Agency shall pay to the Contractor compensation at the 28
days rate of KIBOR+2% per annum in local currency and LIBOR+1% for foreign currency, upon
all sums unpaid from the date by which the same should have been paid.

(b) Valuation of the Works
The Works shall be valued as provided for in the Contract Data, subject to Clause 10.

11.2  Monthly Statements
The Contractor shall be entitled to be paid at monthly intervals:

a) the value of the Works executed less to the cumulative amount paid previously; and
b) value of secured advance on the materials and valuation of variations (if any).

The Contractor shall submit each month to the Engineer/Procuring Agency a statement showing
the amounts to which he considers himself entitled.

11.3 Interim Payments

Within a period not exceeding seven (07) days from the date of submission of a statement for
interim payment by the Contractor, the Engineer shall verify the same and within a period not
exceeding thirty (30/60) days from the said date of submission by the Contractor, the Procuring

Agency shall pay to the Contractor the sum subject to adjustment for deduction of the advance
payments and retention money.

11.4 Retention

Retention money shall be paid by the Procuring Agency to the Contractor within fourteen (14) days
after either the expiry of the period stated in the Contract Data, or the remedying of notified defects,
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or the completion of outstanding work, all as referred to in Sub-Clause 9.1, whichever is the later.

11.5 Final Payment

Within twenty one (21) days from the date of issuance of the Maintenance Certificate the Contractor
shall submit a final account to the Engineer to verify and the Engineer shall verify the same within
fourteen (14) days from the date of submission and forward the same to the Procuring Agency
together with any documentation reasonably required to enable the Procuring Agency to ascertain
the final contract value.

Within sixty (60) days from the date of receipt of the verified final account from the Engineer, the
Procuring Agency shall pay to the Contractor any amount due to the Contractor. While making
such payment the Procuring Agency may, for reasons to be given to the Contractor in writing,
withhold any part or parts of the verified amount.

11.6 Currency

Payment shall be in the currency stated in the Contract Data.

12. DEFAULT

12.1 Defaults by Contractor

If the Contractor abandons the Works, refuses or fails to comply with a valid instruction of the
Engineer/Procuring Agency or fails to proceed expeditiously and without delay, or is, despite a
written complaint, in breach of the Contract, the Procuring Agency may give notice referring to
this Sub-Clause and stating the default. If the Contractor has not taken all practicable steps to
remedy the default within fourteen (14) days after receipt of the Procuring Agency‘s notice, the
Procuring Agency may by a second notice given within a further twenty one (21) days, terminate
the Contract. The Contractor shall then demobilize from the Site leaving behind any Contractor‘s
Equipment which the Procuring Agency instructs, in the second notice, to be used for the
completion of the Works at the risk and cost of the Contractor.

12.2 Defaults by Procuring Agency

If the Procuring Agency fails to pay in accordance with the Contract, or is, despite a written
complaint, in breach of the Contract, the Contractor may give notice referring to this Sub-Clause
and stating the default. If the default is not remedied within fourteen (14) days after the Procuring
Agency‘s receipt of this notice, the Contractor may suspend the execution of all or parts of the
Works.

If the default is not remedied within twenty eight (28) days after the Procuring Agency‘s receipt of
the Contractor‘s notice, the Contractor may by a second notice given within a further twenty one
(21) days, terminate the Contract. The Contractor shall then demobilize from the Site.

12.3 Insolvency
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If a Party is declared insolvent under any applicable law, the other Party may by notice terminate
the Contract immediately. The Contractor shall then demobilize from the site leaving behind, in
the case of the Contractor‘s insolvency, any Contractor‘s Equipment which the Procuring Agency
instructs in the notice is to be used for the completion of the Works.

12.4 Payment upon Termination

a) any sums to which the Contractor is entitled under Sub-Clause 10.4,

b) any sums to which the Procuring Agency is entitled,

C) if the Procuring Agency has terminated under Sub-Clause 12.1 or 12.3, the Procuring
Agency shall be entitled to a sum equivalent to twenty percent (20%) of the value of parts
of the Works not executed at the date of the termination, and

d) if the Contractor has terminated under Sub-Clause 12.2 or 12.3, the Contractor shall be
entitled to the cost of his demobilisation together with a sum equivalent to ten percent
(10%) of the value of parts of the works not executed at the date of termination.
The net balance due shall be paid or repaid within twenty eight (28) days of the notice of
termination.

13. RISKS AND RESPONSIBILITIES
13.1 Contractor’s Care of the Works

After termination, the Contractor shall be entitled to payment of the unpaid balance of the value of
the works executed and of the Materials and Plant reasonably delivered to the site, adjusted by the
following: Subject to Sub-Clause 9.1, the Contractor shall take full responsibility for the care of
the work from the commencement date until the date of the Procuring Agency ‘s / Engineer’s
insurance for certificate of compilation under Sub-Clause 8.2. Responsibility shall then pass to the
Procuring Agency. If any loss or damage happens to the Works during the above period, the
Contractor shall rectify such loss or damage so that the Works conform with the Contract. Unless
the loss or damage happens as a result of any of the procuring Agency Risks, the Contractor shall
indemnify the Procuring Agency, or his agents against all claims loss, damage and expense arising
out of the Works

13.2  Force Majeure
If Force Majeure occurs, the Contractor shall notify the Engineer/Procuring Agency immediately.
If necessary, the Contractor may suspend the execution of the Works and, to the extent agreed with

the Procuring Agency demobilize the Contractor‘s Equipment.

If the event continues for a period of eighty four (84) days, either Party may then give notice of
termination which shall take effect twenty eight (28) days after the giving of the notice.

After termination, the Contractor shall be entitled to payment of the unpaid balance of the value of
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the Works executed and of the Materials and Plant reasonably delivered to the Site, adjusted by the
following:

a) any sums to which the Contractor is entitled under Sub-Clause 10.4,
b) the cost of his demobilization, and
¢) less any sums to which the Procuring Agency is entitled.

The net balance due shall be paid or repaid within thirty five (35) days of the notice of
termination.

14. INSURANCE

14.1  Arrangements

The Contractor shall, prior to commencing the Works, effect insurances of the types, in the amounts
and naming as insured the persons stipulated in the Contract Data except for items (a) to (e) and (i)
of the Procuring Agency ‘s Risks under Sub-Clause 6.1. The policies shall be issued by insurers and
in terms approved by the Procuring Agency. The Contractor shall provide the Engineer/Procuring
Agency with evidence that any required policy is in force and that the premiums have been paid.

14.2  Default

If the Contractor fails to effect or keep in force any of the insurances referred to in the previous
Sub-Clause, or fail Medical s to provide satisfactory evidence, policies or receipts, the Procuring
Agency may, without prejudice to any other right or remedy effect insurance for the cover relevant
to such as a default and pay the premiums due and recover the same plus a sum in percentage given
in Contractor Data from any other amounts due to the Contractor..

15. RESOLUTION OF DISPUTES
15.1 Engineer’s Decision

If a dispute of any kind whatsoever arises between the Procuring Agency and the Contractor in
connection with the works, the matter in dispute shall, in the first place, be referred in writing to
the Engineer, with a copy to the other party. Such reference shall state that it is made pursuant to
this Clause. No later than the twenty eight (28) days after the day on which he received such
reference, the Engineer shall give notice of his decision to the Procuring Agency and the Contractor.

Unless the Contract has already been repudiated or terminated, the Contractor shall, in every case,
continue to proceed with the work with all due diligence, and the Contractor and the Procuring
Agency shall give effect forthwith to every such decision of the Engineer unless and until the same
shall be revised, as hereinafter provided in an arbitral award.
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15.2 Notice of Dissatisfaction

If a Party is dissatisfied with the decision of the Engineer of consultant or if no decision is given
within the time set out in Sub-Clause 15.1 here above, the Party may give notice of dissatisfaction
referring to this Sub-Clause within fourteen (14) days of receipt of the decision or the expiry of the
time for the decision. If no notice of dissatisfaction is given within the specified time, the decision
shall be final and binding on the Parties. If notice of dissatisfaction is given within the specified
time, the decision shall be binding on the Parties who shall give effect to it without delay unless
and until the decision of the Engineer is revised by an arbitrator.

If a contractor is dissatisfied with the decision of the Engineer of the department or decision is not
given in time then he can approach Procuring Agency within 14 days, in case of dissatisfaction
with decision of Procuring Agency or not decided within 28 days, then arbitration process would
be adopted as per clause 15.3.

15.3 Arbitration

A dispute which has been the subject of a notice of dissatisfaction shall be finally settled as per
provisions of Arbitration Act 1940 (Act No. X of 1940) and Rules made there under and any
statutory modifications thereto. Any hearing shall be held at the place specified in the Contract
Data and in the language referred to in Sub-Clause 1.5.

16 INTEGRITY PACT

16.1 Ifthe Contractor or any of his Sub-Contractors, agents or servants is found to have violated
or involved in violation of the Integrity Pact signed by the Contractor as Schedule-F to his
Bid, then the Procuring Agency shall be entitled to:
(a) recover from the Contractor an amount equivalent to ten times the sum of any
commission, gratification, bribe, finder‘s fee or kickback given by the Contractor
or any of his Sub-Contractors, agents or servants;

(b) terminate the Contract;

(©) recover from the Contractor any loss or damage to the Procuring Agency as a
result of such termination or of any other corrupt business practices of the
Contractor or any of his Sub-Contractors, agents or servants.

On termination of the Contract under Sub-Para (b) of this Sub-Clause, the Contractor shall
demobilize from the site leaving behind Contractor‘s Equipment which the Procuring Agency
instructs, in the termination notice, to be used for the completion of the works at the risk and cost
of the Contractor. Payment upon such termination shall be made under Sub-Clause 12.4, in
accordance with Sub-Para (c) thereof, after having deducted the amounts due to the Procuring
Agency under Sub-Para (a) and (c) of this Sub-Clause.
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CONTRACT DATA

Sub-Clauses of Conditions of Contract

1.1.3

1.1.4

1.15

1.1.9

Office of the “State Life Insurance Corporation of Pakistan, Chief Engineer”

The Procuring Agency means

Office of Chief Engineer State Life Insurance Corporation Of Pakistan, Real Estate Division,

State Life Building No. 9, Principal Office,
Dr. Ziauddin Ahmed Road, Karachi-75530, Pakistan
TEL: 021-99204520.

The Contractor means who executes the work

Commencement Date means the date of issue of Engineer‘s Notice to Commence which
shall be issued within Seven (07) days of the signing of the Contract Agreement.

Time for Completion 06 months

1.1.20 Engineer from Office of the State Life Insurance Corporation of Pakistan, Chief Engineer

1.3

(a)
(b)
(©)
(d)
(e)
(H
(2

(h)
(@)
W)

2.1

3.1
3.2

Nominated Representative,

Documents forming the Contract listed in the order of priority:

The Contract Agreement
Letter of Acceptance.

The completed Form of Bid
Contract Data

Conditions of Contract
The completed Schedules to Bid including Schedule of Prices
The Drawings,

The Specifications

Provision of Site:

Authorized person: Chief Engineer
Name and address

Office of Chief Engineer State Life Insurance Corporation Of Pakistan, Real Estate Division,

4.4

State Life Building No. 9, Principal Office,
Dr. Ziauddin Ahmed Road, Karachi-75530, Pakistan.
TEL: 021-99204520.
Performance Security:

The Performance Security shall be equal to amount of 5% of the contract price as stated in
letter of Acceptance, such security in the form of Pay Order/ Bank Guarantee from a

Schedule Bank of Pakistan acceptable to the procuring agency (STATE LIFE

N4y Nexus Page 46 of 349



STATELIFE INSURANCE CORPORATION OF PAKISTAN

INSURANCE CORPORATION OF PAKISTAN), the performance security will be
valid for a period upto the completion of project and after the date of issue of Defect

Liability Certificate from the Client

5.1 Requirements for Contractor’s design
(Not applicable):
7.2 Programme:
Time for submission: Within Seven (07) days of the Commencement Date.
Form of programme: (Bar Chart)
7.4 Amount payable due to failure to complete shall be 0.1% per day up to a maximum of

(10%) of sum stated in the Letter of Acceptance/Award.

7.5 Early Completion
(Not applicable)

9.1 Period for remedying defects/ defect liability period (DLP)
DLP period will be 6 months

11.1 Terms of Payments

a) Mobilization Advance: 5% of the Contract Price

11.3 Percentage of retention: 5% of the amount of Interim Payment Certificate.
11.6 Currency of payment: Pak. Rupees

14.1 Insurances:
Type of cover
Third Party-injury to persons and damage to property

Rs.500,000 per occurrence with a number of occurrences unlimited.

Other cover*: Amount to be recovered Premium plus percent (
%)

1. Arbitration** Place of Arbitration: Karachi.
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FORM OF BID SECURITY
(Bank Guarantee)

Guarantee No. Executed on (Letter by the
Guarantor to the Procuring Agency)

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

Sum of Security (express in words and
figures):

Bid Reference No. Date of Bid

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

THE CONDITION OF THIS OBLIGATION IS SUCH, that whereas the Principal has submitted
the accompanying Bid numbered and dated as above for
(Particulars of Bid) to the said Procuring

Agency; and

WHEREAS, the Procuring Agency has required as a condition for considering the said Bid that the
Principal furnishes a Bid Security in the above said sum to the Procuring Agency, conditioned as
under:
(1) that the Bid Security shall remain valid for a period of twenty eight (28) days beyond the
period of validity of the bid;

(a) the Principal withdraws his Bid during the period of validity of Bid, or

(b) the Principal does not accept the correction of his Bid Price, pursuant to Sub-Clause
16.4 (b) of Instructions to Bidders, or

(c) failure of the successful bidder to
(1) furnish the required Performance Security, in accordance with Sub-Clause

IB-21.1 of Instructions to Bidders, or
(11) sign the proposed Contract Agreement, in accordance with Sub-Clauses
IB-20.2 & 20.3 of Instructions to Bidders,

The entire some be paid immediately to the said Procuring Agency for delayed
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completion and not as penalty for the successful bidder's failure to perform.

NOW THEREFORE, if the successful bidder shall, within the period specified therefore,
on the prescribed form presented to him for signature enter into a formal Contract Agreement with
the said Procuring Agency in accordance with his Bid as accepted and furnish within fourteen (14)
days of receipt of Letter of Acceptance, a Performance Security with good and sufficient surety ,
as may be required, upon the form prescribed by the said Procuring Agency for the faithful
performance and proper fulfilment of the said Contract or in the event of non-withdrawal of the
said Bid within the time specified then this obligation shall be void and of no effect, but otherwise
to remain in full force and effect.

PROVIDED THAT the Guarantor shall forthwith pay to the Procuring Agency the said
sum stated above upon first written demand of the Procuring Agency without cavil or argument
and without requiring the Procuring Agency to prove or to show grounds or reasons for such
demand, notice of which shall be sent by the Procuring Agency by registered post duly addressed
to the Guarantor at its address given above.

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

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

Guarantor (Bank)
Witness: 1. Signature

1. 2. Name

3. Title

Corporate Secretary (Seal)

(Name, Title & Address) Corporate Guarantor (Seal)
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FORM OF PERFORMANCE SECURITY
(Bank Guarantee)
Guarantee No.

Executed on

Expiry Date

(Letter by the Guarantor to the Procuring Agency)

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

address: Penal Sum of
Security (express in words and figures)
Letter of Acceptance No. Dated

KNOW ALL MEN BY THESE PRESENTS, that in pursuance of the terms of the Bidding
Documents and above said Letter of Acceptance (hereinafter called the Documents) and at the
request of the said Principal we, the Guarantor above named, are held and firmly bound unto the

(hereinafter called the Procuring

Agency) in the penal sum of the amount stated above, for the payment of which sum well and truly
to be made to the said Procuring Agency, we bind ourselves, our heirs, executors, administrators
and successors, jointly and severally, firmly by these presents.

THE CONDITION OF THIS OBLIGATION IS SUCH, that whereas the principal has accepted
the  Procuring Agency's above said Letter of Acceptance for

(Name of Contract) for the

(Name of Project).

NOW THEREFORE, if the Principal (Contractor) shall well and truly perform and fulfill all the
undertakings, covenants, terms and conditions of the said Documents during the original terms of
the said Documents and any extensions thereof that may be granted by the Procuring Agency, with
or without notice to the Guarantor, which notice is, hereby, waived and shall also well and truly
perform and fulfill all the undertakings, covenants terms and conditions of the Contract and of any
and all modifications of the said Documents that may hereafter be made, notice of which
modifications to the Guarantor being hereby waived, then, this obligation to be void; otherwise to
remain in full force and virtue till all requirements of Clause 9, Remedying Defects, of Conditions
of Contract are fulfilled.

Our total liability under this Guarantee is limited to the sum stated above and it is a condition of
any liability attaching to us under this Guarantee that the claim for payment in writing shall

Federal Public Procurement Regulatory Authority : www.eprocure.gov.pk
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be received by us within the validity period of this Guarantee, failing which we shall be discharged
of our liability, if any, under this Guarantee.

We, (the Guarantor), waiving all objections and
defenses under the Contract, do hereby irrevocably and independently guarantee to pay to the
Procuring Agency without delay upon the Procuring Agency's first written demand without cavil
or arguments and without requiring the Procuring Agency to prove or to show grounds or 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 to perform the obligations under the
Contract, for which payment will be effected by the Guarantor to Procuring Agency‘s designated
Bank & Account Number.

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

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

Guarantor (Bank) Witness:

Guarantor (Bank)
Witness: 1. Signature

1. 2. Name

3. Title

Corporate Secretary (Seal)

(Name, Title & Address) Corporate Guarantor (Seal)
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FORM OF CONTRACT AGREEMENT
THIS CONTRACT AGREEMENT (hereinafter called the —Agreement || ) made on the

day of 202 between (hereinafter called the
“Procuring Agency”) of the one part and (hereinafter called the —Contractor ||
) of the other part.

WHEREAS the Procuring Agency is desirous that certain Works, viz should be

executed by the Contractor and has accepted a Bid by the Contractor for the execution and
completion of such Works and the remedying of any defects therein.

NOW this Agreement witnesseth as follows:

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

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

(a) The Letter of Acceptance;

(b) The completed Form of Bid along with Schedules to Bid;
(c) Conditions of Contract & Contract Data;

(d) The priced Schedule of Prices/Bill of quantities (BoQ);
(e) The Specifications; and

(f) The Drawings

3. In consideration of the payments to be made by the Procuring Agency to the Contractor as
hereinafter mentioned, the Contractor hereby covenants with the Procuring Agency to
execute and complete the Works and remedy defects therein in conformity and in all
respects within the provisions of the Contract.

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

Signature of the Contactor Signed of the Procuring Agency

(Seal) (Seal)

Signed, Sealed and Delivered in the presence of:

Witness: Witness:

(Name, Title and Address) (Name, Title and Address)
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MOBILIZATION ADVANCE GUARANTEE
Guarantee No.

Executed on

(Letter by the Guarantor to the Procuring Agency)

WHEREAS the (hereinafter called

the Procuring Agency) has entered into a Contract for

(Particulars of Contract), with

(hereinafter called the Contractor).

AND WHEREAS the Procuring Agency has agreed to advance to the Contractor, at the

Contractor*s request, an amount of Rs. Rupees

) which amount shall be advanced to the Contractor as per provisions

of the Contract.

AND WHEREAS the Procuring Agency has asked the Contractor to furnish Guarantee to secure

the advance payment for the performance of his obligations under the said Contract.

AND WHEREAS (Scheduled Bank)

(hereinafter called the Guarantor) at the request of the Contractor and in consideration of the
Procuring Agency agreeing to make the above advance to the Contractor, has agreed to furnish the

said Guarantee.

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

Notice in writing of any default, of which the Procuring Agency shall be the sole and final judge,
as aforesaid, on the part of the Contractor, 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

under this Guarantee without any reference to the Contractor and without any objection.
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This Guarantee shall come into force as soon as the advance payment has been credited to the
account of the Contractor.

This Guarantee shall expire not later than
by which date we must have received any claims by registered letter, telegram, telex or telefax.

It is understood that you will return this Guarantee to us on expiry or after settlement of the total
amount to be claimed hereunder.

Guarantor (Scheduled Bank)

Guarantor (Scheduled Bank)

Witness: 1. Signature

1. 2. Name

3. Title

Corporate Secretary (Seal)

(Name, Title & Address) Corporate Guarantor (Seal)
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INDENTURE FOR SECURED ADVANCE

(For use in cases in which is contract is for finished work and the contractor has entered into an
agreement for the execution of a certain specified quantity of work in a given time).

expression shall where the context so admits or implied be deemed to include his heirs, executors,
administrators and assigns) of the one part and THE GOVERNOR OF SINDH (hereinafter called
"the Government" of the other part).

WHEREAS by an agreement, dated (hereinafter called the said agreement, the contractor has
agreed to perform the under-mentioned works (hereinafter referred to as the said work):

(Here enter (the description of the works).

AND WHEREAS the contractor has applied to the ........... coccevieeiiiiiies cveiinies e mm for
an advance to him of Rupees (RS ) on
the security of materials absolutely belonging to him and brought by him to the site of the said
works the subject of the said agreement for use in the construction of such of the said works as he
has undertaken to execute at rates fixed for the finished work (inclusive of the cost of materials
and labour and other charge) AND WHEREAS the Government has agreed to advance to the
Contractor the sum of Rupees, (Rs. .......ccceueneee ) on the security of materials the quantities and
other particulars of which are detailed in Part II of Running Account Bill (E). the said works
signed by the contractor

Fin R.Form.I7.A ON-----------....... — and on such covenants and conditions as are hereinafter
contained and the Government has reserved to itself the option of marking any further advance or
advances on the security of other materials brought by the Contractor to the site of the said works.

NOW THIS INDENTURE WTTNESSETH that in pursuance of the said agreement and
in consideration of the sum of Rupees........... ===========-= ... e — e (RS, ===—-...... === ) on
or before the execution of these presents paid to the Contractor by the Government (the receipt
whereof the Contractor doth hereby acknowledge) and of such further advances (if any) as may
be made to him as aforesaid (all of which advances are hereinafter collectively referred to as the
said amount) the Contractor doth hereby assign unto the Government 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) ThatthesaidsumofRupees......... R T (RF. ) sO
advanced by the Government to the Contractor as aforesaid and all or any further sum or sums
which may be advanced aforesaid shall be employed by the contractor in or towards expending
the execution of the said works and for no other purpose whatsoever.

(2) That the materials detailed in the said Running Account Bill (B) which have been
Fin R Form No. 17-A

Offered to and accepted by (he Government as security for the said amount are absolutely by the
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Contractors own property free from encumbrances of any kind and the Contractor will not make
any application for or receive a further advance on the security of materials which are not absolutely
his own property and free from encumbrances of any kind and the contractor hereby agrees, at all
times, to indemnify and save harmless the Government against all claims whatsoever to any
materials in respect of which an advance has been made to him as aforesaid.

(3) That the said materials detailed in the said Running Account Bill (B) and all other

Fin. R. Form No. 17-A

Materials on the security of which any further advance or advances may hereafter be made as
aforesaid (hereinafter called the said materials) shall be used by the Contractor solely in the
execution of the said works in accordance with the directions of the Divisional Officer--------------
------------- (hereinafter called the Divisional Officer) and in the terms of the said agreement.

(4) That the Contractor shall make at his own cost all necessary and adequate arrangement for the
proper watch, safe custody and protection against all risks of the said material and that until used
in construction as aforesaid the said materials shall remain at the site of the said works in the
Contractor's custody and at his own risk and on his own responsibility and shall at all times be open
to inspection by (he Divisional Officer or any officer authorized by him. In the event of the said
materials of any part (hereof being stolen, destroyed or damaged or becoming deteriorated in a
grater degree than is due to reasonable use and wear thereof Contractor will forthwith replace the
same with other materials of like qualify or repair and make good the same as required by the
Divisional Officer and the materials so brought to replace the said materials so repaired and made
good shall also be considered as security for the said amount.

(5) 'Hurt the said materials shall not on any account be removed from the site of the said works

except with the written permission of the Divisional Officer or an officer authorized by him in that
behalf

(6) That the said amount shall be payable in full when or before the Contractor 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
contractor 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 Contractors Bill for such payment by deducting there
from in the value of the said materials (hen actually used in the construction and in respect of which
recovery has not 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.

(7) That if the Contractor shall at any time make any default in the performance or observation in
any respect of any of the terms and provisions of the said agreement or of these presents the total
amount of the advance or advances that may still be owing to the Government shall immediately
on the happening of such default be repayable by the Contractor to the Government together 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, charges, damages and expenses incurred by
the Government in or for the recovery thereof or the enforcement of this security or otherwise by
reason of (he default of the Contractor and any moneys so becoming due and payable shall
constitute a debt due from the Contractor to the Government and the Contractor hereby covenants
and agrees with the Government to repay and the same respectively to it accordingly.

(8) That the Contractor hereby charges all the said materials with the repayment to the Government
of the said sum of Rupees .........c...cue...... e e (RSeviiiiiieieeeienn, ) and any further
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sum or sums which may be advanced as aforesaid and all costs charges damages and expenses
payable under these present PROVIDED ALWAYS and it is hereby agreed and declared that not
withstanding anything in the said agreement and without prejudice to the powers contained therein
if and whether the covenant for payment and repayment hereinbefore contained shall become
enforceable and the money owing shall not be paid to accordingly.

Once therewith the Government may at any time thereafter adopt all or any of following courses
as it may deem best ;

(a)

(b)

(c)

Seize and utilize the said materials or any part thereof in the completion of the said works
on behalf of the Contractor in accordance with the provisions in that behalf contained in
the said agreement debiting the Contractor with the actual cost of effecting such completion
the amount due in respect of advances under these presents and crediting the Contractor
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 Contractor, he is to pay the
same to the Government on demand.

Remove and sell by public auction the seized materials or any part thereof and out of the
moneys arising from the sale retain all the sums aforesaid repayable to the Government
under these presents and pay over the surplus (if any) to the Contractor.

Deduct all or any part of the moneys owing out of the security deposit or any sum due to
the Contractor under the said agreement.

(9) That except as is expressly provided by the presents interest on the aid advance shall not be

(10)

payable.

That in the event of any conflict between the provisions of these presents and the said
agreement the provisions of these presents shall prevail and in the event of any dispute or
difference arising over the construction or effect of these presents the settlement of which
has not been hereinbefore expressly provided for the same shall be referred to the Procuring
AZENCY v Circle whose................ decision shall be final and the
provisions of the Indian Arbitration Act for the time being in force so far as they are
applicable shall apply to any such reference.
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In witness where of the* on behalf of the Governor of Sindh and
the said................. s e --have hereunto set their respective hands and seals
the day and first above written.

Signed, sealed and delivered by* In the
presence of

Seal

st nd
1 witness 2
witness

Signed, sealed and delivered by* In the
presence of

Seal
st . nd
1 Witness 2 witness
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SPECIFICATION
[Note for Preparing the Specifications]

A set of precise and clear specifications is a prerequisite for bidders to respond realistically and
competitively to the requirements of the user without qualifying their Bids. The specifications must
be drafted to permit the widest possible competition and, at the same time, present a clear statement
of the required standards of workmanship, materials, performance of the works. Only if this is done
objectives of economy, efficiency, and fairness in procurement will be realized and responsiveness
of Bids can be ensured, and the subsequent task of bid evaluation can be facilitated. The
specifications should require that materials to be incorporated in the works be new, unused, and of
the most recent or current models, and incorporated all recent improvements in design and materials
unless provided for otherwise in the contract.

Samples of specifications from similar to previous procurements are useful in this respect. The use
of metric units is encouraged. Depending on the complexity of the works and the repetitiveness of
the type of procurement, it may be advantageous to standardize the Technical Specifications that
should cover all classes of workmanship, materials and equipment although not necessarily to be
used in a particular procurement.

Care must be taken in drafting specifications to ensure that they are not restrictive. In the
specification of standards for equipment, materials, and workmanship, recognized international
standards should be used as much as possible. The specifications shall consider all conditions but
not limited to seismic conditions, weather conditions and environmental impact. The specifications
should state that equipment, materials, and workmanship that meet other authoritative standards,
and which ensure at least a substantially equal quality than the standards mentioned, will also be
acceptable. The following clause may be inserted in the Specifications.

Sample Clause: Equivalency of Standards and Codes

Wherever reference is made in the Specifications to specific standards and codes to be met by
Works to be furnished and tested, the provisions of the latest current edition or revision of the
relevant shall apply, unless otherwise expressly stated in the Contract. Other authoritative standards
that ensure equivalence to the standards and codes specified will be acceptable.]
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1. GENERAL AND SITE FACILITIES

1.1 INTRODUCTION
These Specifications shall apply to all such works to be executed involving construction of a building and
its allied works under the Contract or otherwise directed by the Engineer. In every case, the Work shall
be carried out to the satisfaction of the Engineer and conform to the location, lines, dimensions, cross-
sections, etc shown on the Drawings or in the Bill of Quantities (BOQ) or as indicated by the Engineer.
The quality of materials, processing of materials as may be needed at the site, salient features of the
construction work and quality of finished works shall comply with the requirements set forth in the
succeeding Sections and Sub-sections. Where the Drawings and Specifications describe a portion of the
work in only general terms and not in complete detail, it shall be understood that only the best general
practices are to prevail, materials and workmanship of the best quality are to be employed and
instructions of the Engineer are to be fully complied with.

Words importing the singular also mean the plural and vice versa where the context so demands.
Similarly, words importing the male also mean female or neuter and vice versa where the context so
requires. Words have their normal meaning under the English language unless specifically defined.

1.2 DEFINITIONS
The following words and expressions shall have the meaning hereby assigned to them, except where the
context otherwise require. However, in the case of any conflict with the stipulations of the Conditions of
the Contract, the expressions and meaning of the Conditions of Contract shall prevail.

‘The Employer’ is the Statelife Insurance Corporation of Pakistan (The PA) representative by its PD/Civil
Engineer (Building Project) as PA’s Coordinator or any other representative appointed from time to time
by the authority and notified in writing to the Contractor to act as the PA’s representative for the
purpose of this Work.

‘The Engineer’ shall mean the engineer designated or any other engineer appointed from time to time
by the PA and notified in writing to the Contractor to act as ‘the Engineer’ for the purpose of the
Contract.

‘The Contractor’ shall mean any person or corporate body who is pre-qualified under the Project/
enlisted with the PEC and whose Tender to carry out the Work has been accepted by the Employer and
the legal successors in title to such person, but not (except with the consent of the Employer) any
assignee of such person.

A ‘Sub-Contractor’ shall mean any person or corporate body named in the Contract as a Subcontractor
for a part of the Work or any person or corporate body to whom a part of the Work has been
subcontracted with the consent of the Engineer and the legal successors in title to such person or
corporate body, but not any assignee of any such person or corporate body.

‘The Contract’ is the contract between the Employer and the Contractor to execute, complete and
maintain the Work.
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The expression of ‘Work’ or “Works’ are what the Contract requires by the Contractor to construct,
install and hand over to the Employer, as defined in the Tender Documents. Unless there be something
either in the subject or context repugnant to such construction it shall be construed and taken to mean
the works by or by virtue of Contract to be executed, whether temporary or permanent and whether
original, altered, substituted or additional.

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

‘Tender’ means the Contractor’s priced offer to the Employer for the execution and completion of the
Work and the remedying of any defects therein in accordance with the provisions of the Contract, as
accepted by the Letter of Acceptance.

‘Letter of Acceptance’ means the formal acceptance by the Employer of the Tender.

1.3 SCOPE OF WORK
The Work to be carried out under the Contract shall consist of the various items as generally described
in the Tender Documents as well as in the BOQ furnished in the Tender Documents.

The Work to be performed shall also include all general works preparatory to the construction of a
building and all other related works. The Work shall include works of any kind necessary for the due and
satisfactory construction, completion and maintenance of the works to the intent and of the Drawings,
BOQ and these Specifications and further Drawings and Orders as may be issued by the Engineer from
time to time. Whether specifically mentioned or not in the various Sections of this Specification, the
Scope of Work shall include compliance by the Contractor with all conditions of the Contract, all
materials, apparatus, plant, equipment, tools, fuel, water strutting, timbering, transport, offices, stores,
workshop, staff, labor and the provision for proper and sufficient protective works, temporary fencing
and lighting, etc. It shall also include safety of workers, first-aid equipment, suitable accommodation for
the staff and workmen with adequate sanitary arrangements, the effecting and maintenance of all
insurance, the payment of all wages, salaries, fees, royalties, duties or other charges arising from the
erection of works and the regular clearance of rubbish, reinstating and clearing the site as may be
required on completion of the Work, safety of the public and protection of the Work and the adjoining
land.

The Contractor shall ensure that all actions are taken to have a built-in quality assurance in the planning
and execution of the Work. The quality assurance shall cover all stages of works such as setting out,
selection of materials, selection of construction methods, selection of equipment and plant, deployment
of personnel and supervisory staff, quality control testing, etc. The work of built-in quality assurance
shall be deemed to be covered in the Scope of Work.

1.4 SUBMITTAL
The submittal by the Contractor shall include construction programme, all Shop Drawings, reports,
samples, test results etc. to conform with all applicable provisions of the General Conditions of the
Contract and as required under the various Sections of these Specifications. The purpose of the

N4y Nexus Page 81 of 349



STATELIFE INSURANCE CORPORATION OF PAKISTAN

submittal required herein is to assure that items furnished and installed are, in all matters of
consequence, equivalent to the specified items and that proper records are maintained of the changes
made in the Specifications, Drawings or in materials used or any deviations made in the construction
process.

The Contractor shall forward all submittal to the Engineer under a cover letter stating that the submittal
has been carefully reviewed by the Contractor and that on-site conditions or dimensions where
necessary and correctness have been verified and checked.

The submittal shall be reviewed by the Engineer to verify that the Contractor’s obligations are fulfilled as
per the turn intention of the Contract. In checking and approving submittal, the Employer does not
relieve the Contractor from responsibilities for construction errors or omissions, which may occur, even
though executed in accordance with the approved Shop Drawings. Any such errors or omissions, as is
discovered later on, should be corrected by the Contractor irrespective of any approval by the Employer
at no additional cost to the Employer. This does not apply to modifications approved as specified herein.

The Contractor shall make submittal of construction requirements at least 10 days prior to actual
construction of the component to allow time for checking and re-checking, if necessary. Any works
fabricated or installed by the Contractor prior to approval of the Shop Drawings or other required
submittal shall be done at his own risk.

14.1 CONSTRUCTION PROGRAM
Within 14 days of the date of the Letter of Acceptance, the Contractor shall submit to the Engineer for

his approval a Bar Chart/Gantt Chart showing the program sequence in which works have been
proposed to be carried out including the procurement and delivery of equipment and materials.

The Contractor shall, whenever required by the Engineer, also provide in writing a general description of
the arrangements and methods, which would be adopted for the execution of the Work.

If at any time it would appear to the Engineer that the actual progress of work does not conform to the
approved program, the Contractor shall be obliged to produce for the approval of the Engineer the
reasons for any changes with a revised program showing the modifications to the previously approved
program necessary to complete the Work on schedule. Submission to and approval by the Engineer of
such program or furnishing of such particulars shall neither relieve the Contractor from any of his duties
and responsibilities under the Contract nor it shall prejudice the ‘Liquidated Damages’ Clause of the
Contract.

1.4.2 NOTICE OF OPERATION
The Contractor shall give full and complete written notice of all the important operations, including

setting out, to the Engineer sufficiently in advance (not less than 10 days) to enable the Engineer to
make such arrangements as the Engineer may consider necessary for inspection and for any other
purposes. The Contractor shall not start any important operation without the written approval of the
Engineer.

N4y Nexus Page 82 of 349



STATELIFE INSURANCE CORPORATION OF PAKISTAN

1.4.3 AS-BUILT DRAWINGS
Before the expiry of the period of maintenance, the Contractor shall submit the full sets of As-Built

Drawings of the completed works to the Employer. The sets shall comprise of all Discipline Drawings (9
copies) along with soft copies on a CD.

The As-Built Drawing shall clearly show the lines and dimensions of the permanent construction actually
made based on the changes to the original design from time to time as ordered by the Engineer or
proposed by the Contractor and approved by the Engineer.

The original soft copies of the Tender Drawings and Design Drawings will be provided to the contractor
for producing additional copies, if the contractor requires.

1.4.4 SHOP DRAWINGS
The Contractor shall prepare the Shop Drawings at his own costs showing clearly all elements of

construction that are required to assure proper shop fabrication or job ins Shop Drawings shall be clearly
shown. All material quality, finishes, construction details as specifically related to the project must be
shown on the Shop Drawings installation of items requiring.

1.5 TAKING OVER POSSESSION OF SITE
The Contractor shall, upon receiving the Work Order, immediately take possession of the Site and move
his men and materials to prepare the Site in order to create conditions for starting the Work as per
terms of the Contract, Drawings and Specifications.

1.6 MOBILIZATION
The work of mobilization shall consist of carrying out the following listed actions together with all other
requirements of the Contract with regard to commencing the execution of the Work by the Contractor
at his own cost.

i Procurement, assembly, repair and make to running condition of all the contractor-owned
constructional plant and equipment by the Contractor at any other site as convenient to him.

ii.  Transportation of Contractor-owned constructional plant, equipment and materials from the
storage site as mentioned above in (a) to the place of construction.

iii.  Assembling and installation of all items of constructional plant, equipment, etc. required for the
execution of the Work.

iv. Receiving all constructional plant, equipment and materials to be furnished by the Employer, if
any, and collect and transport those to the Work site. All materials shall be properly stored,
inventoried and protected until used in to the Work and all plant and equipment shall be tested
and made ready for use.

v.  Construction of a suitable Site office building or shed for storage of materials and equipment,
workshop, other operational buildings and First-Aid Center attended by competent Medical
Assistants.

vi. Maintenance of all temporary roads, fences and sanitary facilities, keep all areas used by the
Contractor clean, neat, well-kept and in good repair and provide proper drainage to protect the
area from surface run-off and flooding.

vii. Provide all the required electric power, water supply and other utility connections to temporary
installations at the Site as may be necessary for the execution of the Work.
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viii.  Obtain all insurance policies, performance bond and payment guarantee as required under this
Contract.
iX. Payment of all fees, permits, licenses, etc. as may be required covering the execution of the
Contract.
1.7 MONITORING PROGRESS

The Contractor shall furnish the Engineer, without cost to the Employer, at regular monthly interval and
in a form and number of copies determined by the Engineer, with the following:

i Physical progress for the month under report and the estimated progress for the following month.

ii. Completion schedules (target and actual) based on the approved construction program.

iii. A tabulation of construction equipment listing the major items and pieces of equipment
comprising the construction plant as were utilized for performance of the Work during the month
under report.

iv. A tabulation of employees countersigned by the Engineer’s representative, showing the
supervisory staff and the number of several classes of labour employed by the Contractor in the
month under report.

V. Any report which may be specifically requested by the Employer and/or by the Engineer.

1.7.1 ATTENDANCE AT SITE MEETINGS
The Contractor shall attend punctually the progress and other on-site meetings as would be requested

by the Engineer.

1.7.2 RECEIVING VISITORS
The Contractor shall receive all authorized visitors of the Employer and allow them to visit the Work in

the manner as would be requested by the Employer

1.8 CONTRACTOR’S SITE FACILITIES
The Contractor shall, at his own expenses, be responsible for the provision, maintenance, operation and
subsequent removal of the following and all other necessary temporary facilities and services on Site
those are required to accomplish the Work in a safe and orderly manner as per provisions of the
Contract:

i.  Alltemporary stores, warehouses and workshops.

ii.  Alltemporary buildings for office accommodation for the Contractor’s staff.

iii.  Living accommodation for staff.

iv.  Adequate number of toilets necessary for all persons engaged for the Work with separate
arrangements for women. All sewage from toilets shall be disposed off by means of septic tank
and soak pit or by some other acceptable disposal system.

v.  To keep all sanitary facilities clean and their frequent disinfecting.

Vi. Fencing, lighting and security.
vii. Cranes or other appropriate ways and means for off-loading plant and equipment, placing in
temporary storage and moving from storage to equipment locations.
viii.  Site transport for the staff.

ix. Electric power for temporary buildings and tools.
X. Provisions for adequate supply of water of acceptable quality at the Site for use in the Work.
Xi. Raw water from Site Tube-wells and provisions for adequate potable water.
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In addition to above, the Contractor shall also make available all other necessary temporary facilities
and services on Site those are required to accomplish the Work in a safe and orderly manner as per
provisions of the Contract.

The Contractor shall submit for the approval of the Engineer Detailed Plans and/or construction
Drawings of the temporary buildings, warehouses, workshops and labor camps that he proposes to
construct or arrange on lease/rent including the proposals for water and power supply and sewerage
facilities. These requirements shall be fulfilled by the Contractor within 10 (ten) days from receipt of the
Formal Work Order to commence work (Date of commencement of Work). All buildings and facilities
shall be of standard and acceptable to the Engineer.

The labour camps shall be at a location approved by the Engineer and conform to all requirements of
the local law. It shall be laid and constructed in accordance with a Drawing prepared by the Contractor
and approved by the Engineer.

The Contractor shall be responsible for acquiring the land deemed necessary for the Work beyond the
Employer’s land and for his temporary buildings, warehouses, workshops, staff quarters, labour camps
and any temporary access road. The Contractor shall maintain the Site and all working areas in a safe
and hygienic condition and in all matters of health and sanitation shall comply with the requirements of
the local Medical Officer of Health or other competent Authority.

1.9 MATERIALS, PLANT, EQUIPMENT AND TOOLS
The Contractor at his own expenses shall provide the materials, plant, equipment and tools products as
shown on the Drawings or as specified in the Contract. Necessary haulage and safe storage of materials,
supervision of works etc. shall be provided by the Contractor.

1.9.1 EQUAL PRODUCTS AND EQUIVALENTS
Except as specifically required otherwise, the mention of any proprietary materials by trade name is

intended to establish a standard of quality, appearance, size and durability. The products of other
manufacturers may be used subject to the conditions as stated below.

1.9.2 ADDITIONAL COSTS RELATED TO SUBSTITUTIONS
Any additional costs, or any losses or damages, arising from the substitution of any materials or methods

from those originally specified shall be borne by the Contractor, unless such substitution was made at
the written request or direction of the Employer.

1.9.3 FAILURE OF EQUAL PRODUCTS
Where products are accepted, based on representation of the Contractor, as approved equals, those

shall be used subject to the same installation and performance standards as required by the original
specification. Approval of a request for substitution shall not modify the Contract requirements except
as specifically noted. Subsequent failure of “approved equals” shall be considered first. For any evidence
of improper installation or product inequality, the installation shall be repaired or corrected as directed
by the Engineer at the full costs of the Contractor.
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1.9.4 PLANT, EQUIPMENT AND TOOLS
The Contractor shall furnish all constructional plant, equipment and tools for the proper execution of

the Work at his own expenses and keep those in proper working condition. The Contractor shall supply
the Employer a list of major items of the constructional equipment and tools that he proposes to use in
execution of the Work.

1.10 SUFFICIENCY OF MEANS EMPLOYED
The Contractor shall take upon himself the full and entire responsibilities for the sufficiency of his
supervisory and other personnel, plant or equipment or tools, scaffolding, timbering and generally for all
means used for the fulfilment of the Contract. In the event of any of these means proving insufficient,
the Contractor shall remain fully and entirely responsible for the sufficiency of these means
notwithstanding any previous approval or recommendation that might have been given by the Engineer.

1.11 PROTECTION AND SAFETY
1.11.1 GENERAL

The Contractor at all times shall take all necessary measures to the safety of life and property during
construction of various parts of a building. International Safety Manuals used in Engineering
Construction Project shall be adopted for protection and safety at the construction Site during the
period of construction. Nothing stated herein shall be construed to nullify any rules, regulations, safety
standards or statutes of the local authority, or those contained in the various Acts of the Government of
Pakistan. The specific rules, regulations and Acts pertaining to the protection of the public or workmen
from health and other hazards wherever specified by the local Authority etc. or by the Act/Ordinance of
the Government shall take precedence over whatever are specified herein.

1.11.2 SAFETY OF WORKMEN
Helmets conforming to and shall be worn by the workmen and other personnel at all times while works
are going on.

Safety goggles of accepted standard shall be used by individuals engaged in drilling, cutting, welding and
all such works which cause hazard to the eye. The welders and gas cutters shall be equipped with proper
protective equipment like gloves, safety boots, aprons and hand shields having filter glass of accepted
standard and suitable to the eyes of a particular worker.

1.11.3 SITE PRECAUTIONS
In absence of boundary walls, construction Site shall be delineated by fences.

Warning signs shall be displayed, where necessary, to indicate hazardous areas like high voltage zone,
area of no smoking etc. Hand lamps shall be of low voltage, preferably 24V. All electrically operated
hand tools shall be provided with double earthing.

The temporary wells, which shall be provided by the Contractor at the construction Site as a part of the
toilet facilities, shall be provided with proper covers. The toilet facilities shall be located at a corner of
the Site so as to avoid any obstruction. Protection from bad weather and falling object and proper
privacy shall be provided to the toilet users.
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Temporary toilets shall be dismantled, all wells filled up, and the whole area made level, dressed and
restored back to proper grade at the end of the project.

The Contractor at all times shall protect the excavation, trenches and building materials from rain water,
groundwater, backing up of drains and from water of any origin. He shall provide all pumping
arrangements for removal of surplus water, coverings and other materials as required.

All rubbish and debris shall be removed from the Site and disposed of at a safe distance as per direction
of the Engineer so as not to create any obstruction to Work or give rise to health hazards.

The Contractor shall take all necessary precautions to ensure against fire during construction. The
Contractor must make all necessary arrangements for providing adequate protection against fire
hazards at the construction site during the period of execution of the Work.

Timber, coal, paints and similar combustible materials shall be separated from each other. A minimum
of two dry chemical powder (DCP) type fire extinguishers shall be provided at both open and covered
locations where combustible and inflammable materials are stored.

Inflammable liquids like petrol, thinner etc., shall be stored in conformity with the relevant regulations.

1.12 CARE OF WORKS
1.12.1 MOVEMENT OF TRANSPORT AND PLANT
The Contractor shall exercise diligence and care in the movement of all transports and plant within the
Work area so as not to cause injury or damage to life or property. The Contractor shall beresponsible for
restoring any roadway, bridge, culvert etc. damaged by his transports and plant to the satisfaction of the
Engineer or the appropriate Authority.

1.12.2 KEEPING WORKS FREE FROM ATMOSPHERIC
CONDITION
The Contractor shall construct all temporary works and other works and supply and operate pumping

plant and ensures all measures as may be found necessary for the construction of the Work under
proper atmospheric condition.

Notwithstanding any approval by the Engineer of the arrangements made, the Contractor shall remain
responsible for the sufficiency thereof and shall be liable for keeping the works safe at all-time
regardless of the climatic condition at his own expenses. Any loss of production, additional overheads or
additional costs of any kind that may result from inclement climatic conditions shall be at the
Contractor’s risk

1.12.3 MATERIALS ON AND UNDER THE SITE
All soil, turf, gravel, stone, timber, or other materials obtained in the excavations, clearing of the Site of

the Work and soil stripping, shall belong to the Employer and must not be removed from the Site
without the written permission of the Engineer. Provided the Engineer directs the Contractor, he may
use for the construction of the Work, any timber obtained from trees felled at the Site and any of the
materials excavated under the Contract, which the Engineer may determine to be fit for such use.
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1.13 SURVEY WORKS

1.13.1 PERMANENT BENCH MARK
Before commencing the work, the Contractor shall establish at his own cost, at least 2 (two) permanent

Bench Marks (B.M) with permanent pillars at suitable positions as per direction of the Engineer. These
B.Ms. shall be incorporated in the Drawings and used for controlling all levels of construction works.

1.13.2 REFERENCE LINE PILLARS
The Contractor shall establish permanent Reference Line Pillars (axis pillars, centre line pillars, etc.) at

his own cost for all structures before starting of excavation of foundation pits/trenches as per standard
practice and or as per direction of the Engineer. The Contractor shall remain responsible for
safeguarding all Survey Monuments, Bench Marks, Beacons, etc. The Contractor, at his own expenses,
shall make necessary arrangements to protect the B.M pillars against any disturbances, damages,
including their maintenance.

The Engineer will provide the Contractor with the data necessary for setting out of the center line. All
dimensions and levels shown on the Drawings or mentioned in the Documents forming part of or issued
under the Contract shall be verified by the Contractor on the Site and he shall immediately inform the
Engineer of any apparent error or discrepancy, if found by him in such dimensions or levels. The
Contractor shall, after or in connection with these staking out of the center line, survey the terrain and
shall submit to the Engineer for his approval, a profile as required by the Engineer.

Instruments and equipment for surveys shall be subject to rigorous inspection by both the Contractor
and the Engineer and any items found to be defective in the opinion of the Engineer, shall be promptly
replaced, repaired or adjusted as per his direction. A qualified Surveyor or Engineer shall supervise all
survey works. The checking of the setting-out of works by the Engineer’s staff shall not relieve the
Contractor of any of his liabilities or responsibilities under the Contract

1.14 FABRICATED ITEMS INCORPORATED IN THE WORK
Whenever required by the Specifications to fabricate or manufacture and furnish equipment for
incorporation in the permanent works, the Contractor shall submit to the Engineer for his approval the
names of the manufacturers or fabricators the Contractor proposes to use and also his detailed Shop
Drawings for approval before proceeding with the Work. All such Drawings shall be adequately and
properly checked before being submitted to the Engineer for approval and shall be so designated.

Any fabricating or manufacturing undertaken during or before the approval of the Drawings, will be at
the Contractor’s risk. The Engineer shall have the right reserved to ask the Contractor to make any
changes in the Design, which may be found necessary in the opinion of the Engineer, for the equipment
or component materials to fully meet the requirements and intent of these Specifications without
causing any additional costs to the Employer.

Approval of the Contractor’s Drawings shall not relieve the Contractor of any part of his obligation to
meet all requirements of these Specifications or of the responsibilities for the correctness of his
Drawings. At the time of delivery of the equipment, the Contractor, if requested to do so, shall furnish
the Engineer two complete sets of the final approved Drawings.
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1.15 INSPECTION AT FABRICATOR’S WORKSHOP

1.15.1 GENERAL
All equipment furnished under these Specifications and all works performed thereon will be subject to

inspection by the Engineer or his authorized representative. Inspection at the manufacturer’s plant,
when located only in Pakistan, may be made with the intention to determine the meeting of
requirements of the Specifications in respect of use of equipment and materials. The Contractor shall
notify the Engineer a minimum of 15 (fifteen) days in advance of the date and place of
equipment/materials to be available for inspection. No equipment or materials shall arrive at the Site
until the Engineer’s inspection at the manufacturer’s plant or Contractor’s storage place outside the
actual Site has been made, the Engineer’s approval has been given, final Drawings have been furnished
by the Contractor and the Contractor’s responsibilities for furnishing equipment and materials meeting
the requirements of the Contract Document are fully complied with. All costs of the Engineer’s
inspection shall be borne by the Contractor.

1.15.2 TESTS AND INSPECTION RECORD
The record shall identify the Contractor and the Supervision Consultant staff (when applicable) involved,

the place, the date and time when the inspection is completed, the sections of the Work and the
materials tested or inspected and its state of completion. Reference shall be made to the relevant
Working Drawings and the specific aspects or properties, which were checked or measured, shall be
recorded.

One copy of each record of inspection shall be submitted to the Engineer and one copy of each record of
inspection shall be submitted to the Supervision Consultant (when involved). The Contractor shall
maintain records of inspections and tests in an orderly fashion at the Site until the issuance of the
Defects Liability Certificate for the whole of the Work, or such earlier time as the Engineer may instruct.
The Engineer shall have the rights of access to them at all times After the issuance of the Defects
Liability Certificate for the whole of the Work, or such earlier time as the Engineer may instruct, the
Contractor shall, as instructed by the Engineer, either dispose of the records or deliver them as directed.

1.15.3 NOTICE OF WORKS OFF-SITE
The Contractor shall give adequate written notices to the Engineer on the preparation or manufacture at

a place not within the Site of any pre-fabricated units or parts of units or materials to be used in the
Work. Such notices shall state the place and time of the preparation or manufacture, quarrying or
extraction. The notice be given sufficiently in advance as to enable the Engineer to make arrangements
which he may deem necessary for inspection before the start and at any stage of the Work and not only
at the time when the units or parts are completed. Off-Site works shall not commence without the prior
approval of the Engineer.

Any unit or parts, prepared or manufactured without giving such prior notice to the Engineer, may be
rejected, if the Engineer considers that his inspection was necessary during the time of preparation or
manufacture. No inspection by the Engineer shall relieve the Contractor of any of his responsibilities,
duties and liabilities under the Contract.
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1.15.4 STANDARDS
Except where otherwise specified or authorized by the Engineer, all materials and workmanship shall

conform to the latest edition of the relevant Standard Specifications of the ASTM.

Materials meeting other internationally accepted equivalent or higher Standards may be accepted
subject to review by the Engineer. The Contractor shall submit in English language any such alternative
Standards proposed by him, for approval by the Engineer.

The Contractor shall provide the Engineer 3 (three) sets of each of the Standards, Codes and References
to be used in the Contract within 45 (forty-five) days of the Date of Commencement of the Work. In
addition, he shall supply 3 (three) copies of any other Standards or Codes subsequently specified or
alternatively proposed to be used by the Engineer, the Supervision Consultant (when involved) and the
Site Laboratory. All Standards shall be in English. On completion of the Contract, all copies of Standards,
Codes and References, so provided, shall become the properties of the Employer.

1.15.,5 PROPRIETARY PRODUCTS
Where a proprietary or brand name or the name of a supplier or manufacturer is indicated on the

Drawings or in the Specifications, this would be in respect of items, which have not otherwise being
adequately described by ASTM or equivalent recognized Standards. Alternative items based on
recognized national Standards of the country of origin may be accepted provided that documented
proof in the English language is submitted to the Engineer for his approval sufficiently in advance and
showing that the alternative proposal is equal or higher in quality and performance than the specified
item.

1.15.6 MATERIALS TOBE NEW
All materials used in the permanent works shall be new. No materials, incorporated in the permanent

works, shall have previously been used in the temporary works.

1.15.7 ORDERS FOR MATERIALS
Before orders are placed for any materials of any description to be used in the permanent works, the

Contractor shall submit to the Engineer the names and addresses of the manufacturers or suppliers
proposed. Following approval by the Engineer, the Contractor shall submit to him copies of all orders
placed for such materials.

1.15.8 SAMPLES
In accordance with the provisions of the Contract, the Contractor shall, in the way as directed by the

Engineer, supply samples of materials to be incorporated in the Work. The Contractor shall submit the
samples required for approval in labelled boxes suitable for storage and with sufficient time for testing.
Due allowance shall be kept for the fact that if samples are rejected, further samples and testing will be
required. The Engineer shall keep the approved samples with him and will compare the supply with the
sample before acceptance. He shall reject any materials not conforming to the character and quality of
the approved samples.
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1.15.9 CERTIFICATES
All manufacturer’s certificates of tests, proof sheets, mill sheets etc., showing that the materials have

been tested in accordance with the requirements of the relevant ASTM or other approved Standard or

this Specification, shall be supplied in English language by the Contractor to the Engineer free of charge.

1.16 TOLERANCES

Unless it has been specified in the different Sections otherwise, all works shall be constructed within the

tolerances shown in the Table given below;

Type of Structure

Item

Tolerance

Concrete
Structures

Tolerances from the specified
position (Structure)
Maximum departure of plan
position of structure or
element

Tolerances from the specified
dimensions (Structure)
Maximum departure in
thickness or cross-sectional
dimensions of columns,
beams, buttresses, wall
footings etc., up to and
including 500mm thick (except
tunnel and shaft linings)

Ditto — between 500mm and
1000mm thick

Ditto — between 1000mm and
4000mm thick

Ditto — over 4000mm thick
Tolerances from specified
position (Surface)

Maximum departure of
vertical, sloping or curved
surfaces including joint
surfaces

Maximum departure of
horizontal or near-horizontal
surfaces including joint
surfaces

Tolerance on Straightness or
Departure from Specified
Curve (Surface)

General Surface

Maximum deviation in
horizontal or vertical
directions (gradual)

25mm

+6mm
-3mm

+10mm

-5mm

+10mm
-8mm

+25mm
-10mm

25mm

20mm

12mmin 2m
6mm
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Maximum deviation in
horizontal or vertical
directions (abrupt)

Sectional dimension +5mm
Formwork Plumb 11 in 1000 of height
Levels (before any deflections | £3mm
has taken place)
Length of splice -25mm
Variation of protective cover + 1in 1000 of ht.
Variation in indicated position | £ 3mm
or reinforcement: One bar dia.
= Starter bars 0.25 times the indicated
Reinforcement = Slabs and Walls spacing.
= One bar diameter | £5mm
Dimension of bent | t5mm
bars: +10mm

=  Stirrups and ties
=  QOther bars

R.C.C. Piles

Pre-cast driven pile:

a) Verticality for vertical pile
b) Verticality for raker pile

c) Deviation from position
shown on the plan for vertical
and raker piles after driving.

Concrete piles casting
tolerances:

a) Maximum departure in
thickness or crosssectional
dimensions.

b) Deviation of pile face

c) Deviation of cross-section
centroid from straight line
connecting the centroid of the
end faces of the pile.

2. Bored and Cast-in-situ pile:
a) Verticality for vertical pile b)
Verticality for raker pile c)
Deviation from position shown
on the plan for vertical and
raker pile shaft

1in 501 in 25 1/4th of Least
dimension of 75mm whichever
is greater.

+6mm -0.00 6mm in 3m
10mm

1in 751 in 25 Maximum
75mm in any direction

Timber Piles

Deviation of cross-sectional
dimension. Deviation of cross-
section centroid from straight
line joining end face centroid.
Level of top Pile.

-6mm

40mm

+12mm
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*In addition to above, other tolerances have also been specified in the different Sections and
Subsections in the relevant portion

1.17 RECORDING OF MEASUREMENT
Conditions of the Contract, Technical Specifications and Contract Drawings are to be read in conjunction
with the Bill of Quantities (BOQ).

General directions and descriptions of works and materials are not necessarily be repeated nor
summarized in the BOQ. References to the relevant Sections of the Contract documents shall be made
before entering the Tender’s rate.

The quantities given in the BOQ are only approximate and provisional and are given to provide a
common basis for tendering. It does neither expressly nor by implication prescribed that the actual
volume of work to be performed will exactly correspond therewith.

Any clarification regarding the BOQ and the Method of Measurement shall be adjudged by the Engineer
in accordance with this Standard Specification, its Sub-sections, BOQ and other Tender Documents The
works, executed fully complying the Drawings and instructions of the Engineer, will be measured for
payment in accordance with the method adopted in the BOQ and the item therein set forth,
notwithstanding any custom to the contrary. The net quantities of the finished works in place will always
be taken except where otherwise specified.

No allowance shall be made for waste, laps, cuttings, etc. and no deduction will be made for grout nicks,
joggle holes or rounded arises and sink age or for fitting iron works, etc.

1.18 PAYMENT
Full account shall be taken of all information contained in the Tender Documents and made available
during the tender period as affects, inter-alia, working methods, haulage requirements and sequence of
operations. Full allowance shall be made for all these provisions in the rates and sums entered against
the various items in the BOQ of the Contract.

The specified payment Sections/Sub-sections of the Contract shall apply to any additional or varied
works, which may be required to execute under the Contract except where specifically varied therein.

The basis of payment will be the actual quantities of works ordered and carried out, as measured by the
Engineer (based on the As-Built Drawing, BOQ or otherwise as directed by the Engineer) and valued at
the rates and prices of the Tender, where applicable, or otherwise at such rates and prices as (in case of
non-tendered items) the Engineer may fix within the Terms of the Contract.

No payment will be made on account of the anticipated profit for work covered by the Contract, which
is not performed. No adjustment will also be made in the unit rates set out in the Bill of Quantities
because of an increase or decrease in the actual quantities from the Estimated quantities indicated
therein, unless otherwise stated in the Conditions of Contract.
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Notwithstanding any limit, which may be implied by the wording of the individual item and or the

explanations in this Section, it is to be clearly understood that the Tender price is for the works finished

and completed in every respect. Full account of all requirements and obligations have to be taken,

whether expressed or implied covered by all parts of the Contract. The Tender price shall, therefore,

include all incidental and contingent expenses (including all taxes and VATs) and risks of every kind

necessary to construct, complete and maintain the whole of the Work in accordance with the Contract.

Full allowance is to be made in the Tender price for all costs involved in the following, inter- alia, which
are referred to and/or specified herein:

Vii.

viii.

Xi.
xii.

xiii.

Xiv.

XV.

XVi.

XVii.
XViii.

XiX.

All setting-out and survey works.

Temporary access unless separately billed, fencing, guarding, lighting, and all temporary works
including their removal on completion.

Paying fees and giving notices to the Authorities.

Reinstatement of the Site.

Safety precautions and all measures to prevent and suppress fire and other hazards.
Interference to the works by persons or vehicles being legitimate users of the facilities on or in
the vicinity of the Site.

vii. Protection and safety of adjacent structures so far as they may be affected by the works or
temporary works.

viii. Supplying, maintaining and removing the Contractor’s own housing for staff and labour,
offices, workshop, plant yard, transport, welfare, services in connection therewith and other
facilities required by the Contractor on completion of work unless separately billed.

Working in the dry condition except where otherwise permitted by the Specification.

Supplying, inspection and testing of materials intended for use in the works including the
provision and use of equipment.

Maintaining public roads and footpaths.

Opening quarries and borrow pits including all surveys, site investigations, removal and disposal
of overburden, trimming of quarry or borrow pit faces and floors and all measures necessary to
render quarries or pits safe and free for draining on completion.

Providing and transporting to Site all equipment necessary for the execution of the Work, setting
to works, operating (including all fuel and consumable stores), removal from the Site all
construction equipment upon completion of the Work, costs of all tests and other requirements
in respect of such plant and equipment.

The requirements and all incidental costs and expenses involved to provide all necessary skilled
and unskilled labors and supervision.

Protection of all completed works following operations making good damages to any completed
works due to any cause whatsoever, clearing all rubbish as they accumulate and leaving the Site
in a tidy condition.

All costs associated with the provision and submission of Progress Reports, Records, Photographs,
preparation of the necessary Shop and Working Drawings etc. except those provided in the Bill of
Quantities.

Workmen’s compensation and Owner’s liability insurance.

Payments under the item for hiring of land (if there be any) in addition to the Employer’s land for
temporary works shall be made in accordance with the receipts obtained from the land owners
within the limitation of quoted rate only if such provision is made in the BOQ of the Contract.
Payment of royalties for fill materials obtained from privately owned land/carried earth shall
remain included within the rates of the relevant items of the Contract. The volume of borrowed
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materials shall be calculated on the basis of pre-work and post-work measurements. Finished
sections as perDrawings will be the basis for post-work measurement while the Work is complete
as per Specifications.

Payment shall mean gross payable amount on the rates of the BOQ including the Performance
Security.

With regard to the Sub-section on ‘Contractor’s Site Facilities’, payment will be made for hiring
land for the Contractor’s temporary works outside the Employer’s property, only if such provisions
are kept in the BOQ of the Contract.

The cost of keeping the works free from water will only be paid for, if referred to in the BOQ of
the Contract Documents.

No payment shall be made for any tests required under the Specification unless specifically
referred to in the BOQ. If the Engineer requires any tests outside the BOQ, the cost of such test
shall be agreed with the Engineer before execution and paid for as a supplementary item.

No direct payment shall be made for works required under other Sub-sections. The costs for such
works shall be deemed included in the related items of the BOQ.
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2. CONSTRUCTION MATERIALS

2.1 FIRST CLASS MACHINE MADE BRICKS
First Class Machine Made Bricks shall be thoroughly burnt and shall have plane rectangular faces with
parallel sides and sharp straight right-angled edges. They shall be of uniform color (generally deep red or
copper), homogeneous in texture and free from cracks, flaws and nodules of free lime. A fractured
surface shall show a uniform compact structure free from limps and grits of holes. Other requirements
of the First-Class Machine-Made Bricks shall comply with the following requirements:

Minimum crushing strength 210 kg/cm2.

Maximum water absorption 10% of dry weight

Efflorescence Nil

Dimensions ( + 5mm) 200mm x 100mm x 50mm
2.2 AGGREGATES

Aggregates shall be hard, strong, durable, dense and free from injurious amount of adherent coatings,
clay, lumps, dust, soft or flaky particles, shell, mica, alkali, organic matter and other deleterious
substances. The various sizes of particles of which an aggregate is composed of shall be uniformly
distributed throughout the mass.

Testing of aggregates shall be in accordance with BS 812 or ASTM C-136.

Approval of a source of aggregate by the Engineer shall not be construed as constituting the approval of
all materials to be taken from that source and the Contractor shall be responsible for the specified
qguantity and quality of all such materials used in the Work. Aggregates shall not be obtained from
sources, which have not been approved by the Engineer. The Contractor shall provide means of storing
aggregates at each point where concrete is made such that;

i.  Aggregates shall be stored on a hard and dry patch of ground covered with a 50mm thick layer of
lean concrete.
ii. Each nominal size of coarse aggregate and the fine aggregate shall be kept separated at all times.
iii.  Contamination of the aggregates by the ground or other foreign materials shall be effectively
prevented at all times.
iv. Each heap of aggregate shall be capable of draining freely.
v.  The aggregates shall be handled so as to avoid segregation.

The Contractor shall make available to the Engineer such samples of the aggregate as he may require.
Such samples shall be collected at the point of discharge of aggregate to the batching plant/mixer
machine. If any such sample does not conform with the Specifications, the aggregate shall promptly be
removed from the Site and the Contractor shall carry out such modifications to the supply and storage
arrangements as may be necessary to secure compliance with the Specifications.
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2.2.1 COARSE AGGREGATE
Coarse aggregate shall be obtained from breaking hard durable rock or gravel or Picked Jhama Bricks,

which conform to the requirements of AASHTO Standard Specifications M-80. Coarse aggregate shall be
clean, free from dust and other deleterious materials. The grading of the coarse aggregate shall be such
that when combined with the approved fine aggregate and cement, it shall produce a workable concrete
of maximum density.

Aggregate pieces shall be angular in shape and have granular or crystalline or smooth, but not glossy
non-powdery surfaces.

Maximum allowable limits of deleterious substances that shall not be exceeded for coarse aggregate are
shown in the following table:

Material Mass Percent
Soft fragments 2.00
Clay Lumps 0.25

Material passing the 0.075mm sieve 0.50 for clay 1.50 for fracture dust

Thin or elongated pieces: Flakiness

Index (BS 8821992) less than 50 for uncrushed 40 for crushed

The Aggregate Crushing Value shall be less than 25% or the Ten percent Fine Value shall be greater than
150 kN according to BS 882-1992. Grading for nominal size coarse aggregate shall comply with the
following ASTM C-33 standard gradations:

20mm nominal size Coarse Aggregate

Sieve Size (mm) % Passing by Weight
25 100
19 90-100
12.50 20-55
9.50 0-15
4.75 0-5
40mm nominal size Coarse Aggregate
Sieve Size (mm) % Passing by Weight
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50 100
37.5 90-100
19 20-55
9.50 0-15
4.75 0-5

Coarse aggregate subject to five cycles of the Soundness Test, specified in ASTM C88, shall not show a
loss exceeding 10% when magnesium sulphate solution is used except where otherwise approved.

The flakiness and elongation indices of the predominant size fractions in each single sized coarse
aggregate, determined in accordance with BS 812, shall not exceed 20% and 35% by weight respectively.

Aggregate for use in concrete which is subject to abrasion and impact shall comply with the Test
requirements of BS 812 and the Specification of BS 63 Part 1 and BS 63 Part 2 and BS 882 respectively.

Coarse aggregate shall be tested for drying shrinkage characteristics in accordance with BRS Digest No.
35.

Coarse aggregate shall be stored at Site in such a manner that it is not contaminated by fine aggregate,
earth or other foreign matter. Adequate precautions shall be taken to prevent segregation of the coarse
aggregate while it is being transported and stacked.

2.2.2 STONE AGGREGATE
The boulders to be used as coarse aggregate in concrete shall be composed of limestone, sandstone,

granite, trap rock or rock of similar nature and shall have the following properties:
Minimum compressive strength 490 kg/cm?2

Specific gravity 2.4-2.7

Unit-weight 2245-2566 kg/m3

Porosity 2 — 6%

Water absorption 1.5 — 5% by weight

The boulder shall be of uniform light colour as approved and shall be free from thin lamination,
adherent coatings and deleterious substances. The wear loss of coarse aggregate of all types shall not
exceed 35% by weight when tested by the Los Angeles Abrasion Test.

The boulders shall be supplied in sizes that can be handled manually by one person. Stock piling shall be
such as to permit ready identification of the materials and shall be approved by the Engineer. Site for
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stockpiles shall be clean prior to storing materials. The stockpiles shall be built up in layers not to exceed
1.22m in height and each layer shall be inspected before the next layer is started. The crushed boulder
chips shall be stacked in accordance with the specified sizes in different stacks as directed by the
Engineer. Height of each stack should not exceed 33% of the minimum base dimension of the stack.

2.2.3 STORAGE OF COARSE AGGREGATE
Aggregate of different sizes or grades and from different sources of supply shall not be mixed. All

aggregate shall be stored separately free from contact with earth and other deleterious matter. The
coarse aggregate should be stockpiled in different stacks, according to the sieve sizes.

All precautions shall be taken during transport and stockpiling of coarse aggregate to prevent
segregation. Segregated aggregate shall not be used until they have been thoroughly re-mixed and the
resulting stack is of uniform and acceptable gradation.

Aggregate shall be stock-piled at least 7 (seven) days prior to their anticipated use to permit the
Engineer to sample each stock-pile to determine the acceptability of the material for the intended use.

2.24 FINE AGGREGATE
Fine aggregates for use in the concrete and masonry work shall be non-saline clean natural sand and

have a Specific Gravity not less than 2.6 and conform to the requirements of ASTM C 144. It shall be
angular (gritty to touch), hard and durable, free from clay, mica and soft flaky pieces. All sands must be
well washed and clean before use.

A well graded sand should be used for cement work as it adds to the density of the mortars and
concretes. Sand required for brick work needs to be finer than that for stone work.

Sand which contains 90% of particles of size greater than 0.06mm and less than 0.2mm is fine sand. On
the other hand, sand which contains 90% of particles of size greater than 0.6mm and less than 2mm is
coarse sand.

Supply methods and stock piling of sand shall be such, as to permit ready identification of the material
delivered and shall be approved by the Engineer.

2.2.5 IMPURITIES
Sand shall be clean and free from injurious amount of organic impurities. Deleterious substances shall

not exceed the following percentage by weight.

Material Passing No. 200 sieve 2.0
Shale, coat, soft or flaky fragments 1.0
Sulphur Compounds 0.3
Clay Lumps (wet, on No. 4 sieve) 0.00
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Fine aggregate subject to five cycles of the soundness test, specified in ASTM C88 shall not show a loss

exceeding 10 mass percent when magnesium sulphate solution is used except where otherwise

approved.

2.2.6

GRADING

Sand shall be well graded from coarse to fine within the limits given below or shall conform to the

specified Fineness Modulus.

2.2.7

FINE AGGREGATE FOR CONCRETE

Sieve Size (mm)

% Passing by Weight

9.5 100

4 95-100
16 45-80
50 10-30
100 2-10

2.2.8

FINE AGGREGATE FOR MASONRY

Sieve Size (mm)

% Passing by Weight

4 100

8 95-100
16 70-100
30 40-75
50 10-35
100 2-15

229

SAND FILL

Sand for sand fill shall consist of hard, dense, durable materials free from injurious amounts of clay

lumps, lightweight materials or other deleterious substances. Unless otherwise specified on the

Drawings, sand fill with gunny bags shall have Fineness Modulus not less than 0.8. Sand fill for the Geo-

textile bags shall, unless otherwise approved by the Engineer, comply with the following grading:mm

dgo = 0.60 to 0.30
dss = 0.50t0 0.25

deo = 0.40t0 0.20
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dso =0.35t0 0.20

d1o=0.20 to 0.05

2.3 CEMENT
Cement used in the works shall be obtained from manufacturers, approved in writing by the Engineer
and shall be Ordinary Portland Cement complying with the requirements of ASTM C150 Type 1 or BS 12
or equivalent standard. Special cements shall conform to the requirements provided in writing by the
Engineer.

A certificate showing the place of manufacture and the results of standard tests carried out on the bulk
supply from which the cement was extracted must accompany each consignment of cement delivered to
the Site.

The Engineer may make any tests, which he considers advisable or necessary to ascertain, if the cement
has deteriorated in any manner during transit or storage. Any cement which, in the opinion of the
Engineer, is of doubtful quality shall not be used in the Work until it has been re-tested and test result
sheets, showing that it complies in all respects with the relevant standard, have been delivered to and
accepted by the Engineer.

Cement that becomes lumpy or otherwise deteriorated in transit or storage shall not be used for brick
masonry or concrete works. All cement, found unsuitable for use, shall be removed from the Site
immediately.

The Engineer shall ask to carry out sampling, inspection and testing of all cement as may consider be
necessary. Samples shall be taken as instructed from the Site store or from elsewhere on the Work or
from any places where cement is used for incorporation in the Work. The compressive strength and
tensile strength of standard cubes and briquettes respectively shall be not less than as follows:

Compressive Strength .
Days (N/mm2) Tensile Strength (N/mm?2)
3 12.4 1.0
7 19.3 1.9
28 27.6 2.4

Initial setting time shall be not less than 45 minutes and the final setting time shall be not more than 8

hours. Cement, when tested for fineness, shall have a specific surface of not less than 160m2/kg.

Cement when tested for soundness shall not have an expansion of more than 10 mm. The unit weight of

cement shall be a minimum of 14.16 KN/m3.
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2.3.1 WHITE CEMENT
White Cement shall be made from pure calcite lime stone and have the same physical properties as

those of Portland Cement Type 1, ASTM C-150. Atypical composition of White Cement is as follows:

Ca0 65%
Si02 25.5%
Al203 5.9%
Fe203 0.6%
MgO 1.1%
so3 0.1%

2.3.2 REJECTION OF CEMENT
The Engineer may reject any cement as the result of any tests thereof notwithstanding the

manufacturer’s certificate. The Engineer may also reject cement, which has deteriorated owing to
inadequate protection or from other causes where the cement is not to his satisfaction. The Contractor
shall remove at his cost all rejected cement from the Site without delay.

2.3.3 STORAGE OF CEMENT
Cement shall be delivered at the Site in sound and properly sealed jute/paper bags, each plainly marked

with manufactures name or registered mark. Cement shall be well protected from weather by tarpaulins
or other approved cover during transit. Weight of individual bag containing cement shall be 50 kg and
weight of all bags shall be uniform. Weight of cement shall be legibly marked on each bag. Bags in
broken or damaged condition shall be rejected.

The Contractor shall provide waterproof and well-ventilated god owns at the specified or approved
location at the Site having a floor of wood or concrete raised platform at minimum 450mm above the
ground so as to protect the cement against moisture from air or from any other source. Sheds shall be
large enough to allow a minimum 300mm gap between the stacked cement and the god own walls to
store cement in sufficient quantity to ensure continuity of work and to permit each consignment to be
stacked separately therein to permit easy access for inspection. All storage facilities shall be subject to
approval by the Engineer.

Immediately upon arrival at the Site, cement shall be stored in the god owns with adequate provisions
to prevent absorption of moisture. The Contractor shall use the consignments in the order in which they
are received. Cement delivered to the Site in drums or bags provided by the supplier or manufacturer,
shall be stored in the drums or bags until used in the Work. Any cement in drums or bags, which has
been opened, shall be used immediately on opening. Cement shall not be stored in a go down for more
than 3 (three) months if bagged or 6 (six) months, if in bulk or a lesser period as directed by the
Engineer. After this period is over, any unused cement shall be removed from the Site.
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2.4 ADMIXTURE
Admixture shall be used to provide excellent acceleration of gaining strength at early age and major
increase in strength at all ages by significantly reducing water demand in a concrete mix, especially
suitable for pre-cast concrete and other high early strength requirements. Admixture shall conform to
BS 5075 Part 3 and ASTM C 494,

2.5 REINFORCEMENT
2.5.1 HIGH STRENGTH DEFORMED ROAD
Reinforcing steel under this type comprises Grade-60 Deformed re-bars. The steel shall conform to
ASTM Specification A 617M or A 615M of yield strength not less than 420 MPa (N/mm?2). The structural
grade shall be made from billets. The ends of the bar shall be machine sheared perpendicular to the axis
of the bar. The bars shall be free from injurious defects and shall have a workman like finish.

2.5.2 CLEANING AND STORAGE
Steel reinforcement bars and structural steel shall be stored in a way to prevent distortion, corrosion,

scaling and rusting. Reinforcement bars and structural steel sections shall be coated with cement wash
before stacking, especially in humid areas. In the case of long time storage or storage in coastal areas,
reinforcement bars and steel sections shall be stacked at least 200mm above the ground level.

Steel sections shall be stacked upon platforms, skids or any other suitable supports. Bars of different
sizes and lengths and structural sections shall be stored separately to facilitate issues in required sizes
and lengths without cutting from standard lengths. Ends of bars and sections of each type shall be
painted with separate designated colors.

Tag line shall be used to control the load in handling reinforcing bars or structural steel when a crane is
used. Heavy steel sections and bundles of reinforcing bars shall be lifted and carried with the help of
slings and tackles.

All bars, prior to its use, shall be cleaned with wire brush to make them free from nail scale, loose rust,
dirt, paint, oil, grease or other foreign substances.

Bars of reduced sectional area to excessive rust shall be rejected.

All reinforcing steel shall be stored properly under shed not to be contaminated by oil, grease, dirt or
mud.

All stacking and storing of bars shall be the Contractor’s responsibility and contingent upon his Tender.

2.5.3 PRE-STRESSING STEEL AND ANCHORAGE
Pre-stressing reinforcement shall comprise high strength seven wire strand, high strength steel wire or

high strength alloy bars conforming grade and type as shown on the Drawings.
Un-coated seven-wire strand shall conform to the specifications of AASHTO M 203.

Un-coated stress-relieved steel wire shall conform to the specifications of AASHTO M 204.
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Un-coated high-strength bars shall conform to the specifications of AASHTO M 275.

2.6 RUSTLESS TYING WIRE
Rustles tying wire of 18 SWG shall be obtained from approved manufacturers and shall, as regards
strength, comply with the requirements specified. The Contractor shall, at his own costs, provide binding
wires of required specifications.

2.7 LIME
Lime shall be stone lime of good quality high calcium lime containing calcium oxide from 95% upwards.
The impurities, insoluble in acids, should not exceed 3% for the quick lime and 1% for the hydrated lime.
Limes shall conform to the requirements of ASTM C 5 for quick lime and ASTM C 207 for hydrated lime.

2.7.1 STORAGE AND HANDLING OF LIME
Quicklime shall be slaked as soon as possible. If not possible, it may be stored in compact heaps having

only the minimum of exposed area. The heaps shall be stored on a suitable platform under a roof
protected from rain and wind. A minimum space of 300mm shall be provided all round the heaps to
avoid bulging of walls.

Un-slaked lime shall be stored in a watertight place and shall be separated from combustible materials.

Hydrated lime shall be supplied either in containers or sacks, such as jute bags lined with polyethylene
or high density polyethylene woven bags lined with polyethylene or craft paper bags. It shall be stored in
a dry room to protect the lime from dampness and to minimize warehouse deterioration.

When dry slaked lime is to be used within a few days, it shall be stored on a covered platform and
protected from rain and wind. It shall be kept in a dry airtight god own when immediate use is not
required. However, it shall never be stored for more than two months.

Workmen, handling bulk lime, shall wear protective clothing, respirators and goggles. They shall be
instructed for cleanliness as a preventive measure against dermatitis and shall be provided with hand
cream, petroleum jelly or similar protectors.

2.8 WATER
Water shall be clean, fresh and free from organic or inorganic matter in solution or suspension in such
amount that may impair the strength or durability of the concrete. Water shall be obtained from a
supply, where possible. However, it may be taken from any other sources, only if approved. No water
from excavation shall be used. Only water of approved quality shall be used for washing shuttering,
curing of concrete and similar other purposes.

Water to be used in construction shall be stored in tanks, bottom and the sides of which shall be
constructed with brick or concrete. Contact with any organic impurities shall be prevented.

The tank shall be so located as to facilitate easy storage and filling in, and supply for construction works
and other purposes.
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2.9 FILL
Materials for filling shall be uniform in character throughout and free from substances that by decay or
otherwise may cause the formation of hollows or cavities or otherwise affect the stability of the filling.

Earth filling shall be of selected materials obtained from the excavation or carted fine sand as approved
by the Engineer. No soft chalk or clay or earth with a predominating clay content shall be used. Hard
core shall be selected hard clean gravel, broken brick, broken concrete, broken or crushed stone, quarry
waste or similar approved materials. Concrete for filling shall be to the proportions specified.

2.10 TIMBER
2.10.1 GENERAL
All timbers for temporary or permanent works shall be of best quality, sound, straight and wellseasoned.
They shall be free from sap, defects, radial cracks, cup-shakes, large/loose/dead knots, or other
imperfections and shall show a clean surface with cut.

Timber shall be stored in stacks on well treated and even surfaced beams, sleepers or brick pillars so as
to be at least 200mm above the ground level. Members shall be stored separately in layers according to
the lengths.

A space of 25mm shall be kept between the members. The longer pieces shall be placed in the bottom
layers and the shorter pieces in the top layers. At least one end of the stack shall be in true vertical
alignment.

The recommended width and height of a stack are 1.5m and 2.0m respectively. Minimum distance
between two stacks shall be 800mm.

The stacks of the timbers shall be protected from hot dry wind, direct sun and rain. Weights may be
placed on top of the stacks to prevent wrapping of timber. Nails, metal straps, etc. attached to used
timber shall be removed before stacking.

2.10.2 INSPECTION
All timbers shall be subject to inspection at Site piece by piece and shall be to the approval of the

Engineer who may reject such timber as is considered by him to be under-specified. In the case of
timber specified to be creosoted, the Engineer may reject such timber before or after creosoting, if
specifications are not correctly followed. The Contractor shall provide all necessary labour for handling
the timber during inspection free of charge.

2.11 WROUGHT FACES AND ALLOWANCES ON JOINER’S WORK

All joiner’s works shall be wrought and finished with a clean, even and smooth face. Thickness shall be
given to include 2mm for each wrought face in soft- wood and 1.5mm for hard wood.

2.12 MARBLE

2.12.1 MARBLE STONE
Marble shall be of Italian origin or equivalent and size as per Drawing having approved color and

texture.
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2.12.2 MARBLE CHIPS
Marble chips shall be white in approved color and shall be of size # 2-3 (retained on screens 6mm and

19mm mesh). The chips shall be of uniform color and texture and shall be made from white marble
stone, a calcareous metamorphic rock, which is capable of being polished and have following properties:

compressive strength 562 - 844 kg/cm2
Specific gravity 2.72
Unit-weight 2563-2724 kg/m3

2.12.3 MARBLE DUST
Marble dust shall consist of finely grounded white marble stone and 90% shall pass sieve # 100.

2.13 GLASS GENERAL
All glass shall be obtained from an approved manufacturer and be free from blemishes of all kinds and
descriptions, whether surface or internal.

2.13.1 FLAT GLASS
Flat glass shall be provided where specified or directed in the following grades:

i 24 oz. flat drawn clear sheet glass.

ii. 32 oz. clear sheet glass.
iii. 6mm thick ‘Georgian’ rough cast wired glass.
iv. ~ 6mm thick polished glass.

2.13.2 WIRED GLASS
Wired glass shall be 6mm thick with wire reinforcements inside and shall be obtained from an approved

manufacturer and shall be subject to the approval of the Engineer.

2.13.3 STORAGE AND HANDLING OF GLASS
All glass sheets shall be kept dry and stored in a covered place. Glass sheets shall be lifted and stored

upright on their long edges and put in to stacks of not more than 25 sheets. They shall be supported at
two points at about 300mm from each end by fillets of wood.

The bottom of each stack shall be about 25mm clear from the base of the wall and other support against
which the stack rests. The whole stack shall be as close to upright as possible. Smooth floors shall be
covered with gunny bags.

Workmen handling glass sheets, remnants and waste glass pieces and fibre-glass shall be provided with
gloves, jelly and other suitable hand protections. In removing glass sheets from crates, great cares shall
be taken to avoid damages and breakage. Glass edges shall be covered or protected to prevent injuries
to workmen.

Ny Nexus Page 106 of 349



STATELIFE INSURANCE CORPORATION OF PAKISTAN

2.14 WIRE GAUGE
2.14.1 WIRE GAUGE GENERAL
Gauge for fly proofing shall be of the quality uniformly woven webbing of 23 meshes per square
centimeter. The wire for the gauge shall be of best quality 22 SWG brass or copper wire or any other
approved materials.

2.14.2 OTHER MATERIALS
Gauge known as “plastic gauge” may also be used as and when required by the Engineer.

2.15 PAINTS AND PROTECTIVE MATERIALS

2.15.1 KNOTTING
Knotting shall be uniform dispersion of lac or suitable resin (natural or synthetic) in a suitable solvent.

White lead paint shall be made from pure white lead in accordance with BS 239, mixed with fine boiled
linseed oil, turpentine, dryers and pigments and strained free from skins and all extraneous matter
before being pigments. If so used, the quantity shall not exceed 8% of the paint mixed ready for the
brush. No other ingredient except the coloring matter will be allowed and the color shall be produced by
using the least required amount of coloring matter. The proportions of the ingredients for the various
coats shall be subject to the approval of the Engineer.

2.15.2 RED LEAD PAINT
Red lead paint shall be made from non-setting red lead in accordance with BS 217, thoroughly ground

and well and freely mixed with approximately 15% of boiled linseed oil to give a paint with good
covering power, bobby and adhesion. It shall be determined by tests to be made by the Contractor to
the satisfaction of the Engineer. The Engineer may select samples of the paint for analysis after a
sufficient quantity of the work about to be painted has been mixed.

2.15.3 LINSEED OIL PUTTY
Putty for stopping and glazing shall consist of whiting/chalk powder thoroughly ground with linseed oil

to form a smooth paste, and shall conform BS 544.

2.15.4 VARNISHES/WOOD POLISH
The material is required to be clear and transparent and when applied shall on drying, give a glossy

coating free from fun and specks. The composition of the varnish shall conform to the requirements of
BS 274.

2.15.5 WHITE WASH
White wash shall be made from pure flat lime brought to the work in an un slaked condition. Water shall

be added to this lime in a tub until the mixture is of the consistency of cream and shall be allowed to
rest for a period of 48 hours. The mixture shall then be strained through an approved cloth strainer and
4 kg of gum boiled with 12 kg of rice and a suitable quantity of blue shall be added per cubic meter of
the mixture.
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2.15.6 COLOUR WASH
Color wash, where not of an approved proprietary brand, shall be made from pure selected fat lime as

described above for white wash, to which shall be added and intimately mixed the necessary pigment to
produce the tint specified. The pigment shall be to the approval of the Engineer.

2.15.7 OIL BOUND DISTEMPER
Oil bound distemper shall comply with BS 1053 Type-1 and shall be obtained from an approved

manufacturer.

2.15.8 EMULSION PAINTS
Berger/ICl Emulsion Paints shall preferably be used but the Engineer may allow any other brands of

equivalent standard subject to the production of appropriate test certificates and guarantees.

2.15.9 CREOSOTE
The Creosote is a paint used for preservation of timber. It shall be pure tar distillate of the best quality

as obtained and sold under the trade name '“SOLIGNUM'. The ‘SOLIGNUM'’ shall be clear so as not to
mar the timber. Other brands equivalent to ‘SOLIGNUM’ may also be used, if only approved by the
Engineer.

2.15.10 STORAGE AND HANDLING OF PAINT, VARNISHES, ETC
Paints, varnishes, lacquers and thinners shall be kept in properly sealed or closed containers. The

containers shall be kept in a well-ventilated location, free from excessive heat, smoke, sparks or flames.
The floor of the paint store shall have at least 100 mm thick loose sand on it.

Temporary electrical wiring and fittings shall not be installed in a paint store. When electrical lights,
switches or electrical equipment are necessary to be stored or used in the same room, the room shall be
designed in a way to reduce explosion risks.

Buckets containing sand shall be kept ready for use. A five-kilogram dry powder fire extinguisher
conforming to accepted standards shall be kept at an easily accessible position close to the paint store.

2.16 ALUMINIUM MEMBERS
Aluminum doors, windows, curtain walls, etc. shall be of approved standard conforming to the U.S.
Architectural Aluminum Manufacturing Association (AAMA) or equivalent specifications. The frames and
sash members shall be of extruded shape made of 6063 — T5 high quality aluminum alloy having a
minimum section thickness of 2mm unless otherwise shown on the Drawings or indicated in the BOQ
and shall conform to the U.S. Aluminum Association or equivalent standard.

2.17 STRUCTURAL STEEL FOR DOORS AND WINDOWS
All steels used in doors and windows shall be the products of reputable manufacturer and shall conform
to the American Standard Specifications. The sections, sizes and profiles shall be as per the
requirements for a specific work as shown on the Drawings.
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2.18 PIPES
2.18.1 M.S. PIPE
M.S. Pipe shall be made from low carbon steel conforming to the requirements of ASTM A 53 and
physical requirements as specified therein.

2.18.2 PVCPIPE
PVC pipe shall be of plasticized poly ring/chloride and shall conform to BS 3500: 1968/3506:1969 or

equivalent. The pipes shall be laid and jointed in accordance with the manufacturer’s instructions and to
the Engineer’s satisfaction.

2.18.3 STORAGE AND HANDLING OF PIPE
Pipes shall be stored in stacks with stoppers provided at the bottom layer to keep the pipe stack stable.

The stack, particularly of smaller diameter pipes, shall be in a pyramid shape. Pipes shall not be stacked
more than 1.5m height.

Each stack shall have pipes of the same type and size only. Removal of pipes shall start from the top
layer and by pulling from one end. A pipe shall not be stored inside another pipe. The pipes may also be
placed alternately length and crosswise.

PVC pipes shall be stored in a shaded area. The ends of pipe, particularly those especially prepared for
jointing, shall be protected from abrasion. Damaged portion of a pipe shall be cut out completely.

Pipes of conducting materials shall be stacked on solid level sills and contained in a manner to prevent
spreading or rolling of the pipe. For storage in large quantity, suitable packing shall be placed between
the layers. During transportation, the pipes shall be so secured as to prevent displacement/rolling.

2.19 GUNNY BAGS
The gunny bags used in the permanent works shall be new, 50/75 kg capacity bags similar to those
normally used. The Contractor shall submit sample bags to the Engineer for his approval.
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3. MATERIAL TESTING

3.1 GENERAL
Notwithstanding the requirements stated in the detailed specifications for individual items, the
following minimum tests shall be performed in the laboratories (NED University Laboratory or Karachi
Shipyard & Engineering Works Laboratory) or as directed by the Engineer.

Contractor’s Materials Engineer will be responsible for liaison and coordination with the Site laboratory,
the Engineer, field sampling/testing staff and off-Site laboratories to ensure that all sampling, specified
tests and inspections are carried out in a timely manner.

No inspection or approval by the Engineer shall relieve the Contractor of any of his duties and
obligations under the Contract.

All test types and quantities described in the following Sub-sections are considered “Normal Testing”
and anything beyond that in type and quantity is considered as “Special Testing”. The Engineer may
increase the frequency of testing as per requirement.

3.2 TESTS

3.2.1 BRICKS
For each consignment not exceeding 100,000 bricks, minimum 6 (six) bricks shall be tested to ascertain:

i Dimensions and unit weight
ii. Compressive strength
iii. Water absorption
iv. Efflorescence

3.2.2 COARSE AGGREGATE
The tests mentioned below shall be carried out for each day’s casting or per 15 cubic meter of concrete

whichever provides the greater number of tests.

i Gradation
ii. Unit weight
iii.  Water absorption
iv. Specific gravity
V. Abrasion loss/Crushing loss

3.23 FINE AGGREGATE
The tests mentioned below shall be carried out for each day’s casting or per 15 cubic meter of concrete

whichever provides the greater number of tests.
Gradation

i Fineness Modulus (F.M.).

ii.  Specific Gravity

iii.  Water absorption
iv. Surface moisture
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3.24 CEMENT
For each consignment of a particular brand not exceeding 25 tons, at least 3 (three) samples collected

random shall be tested prior to the cement be incorporated in to the works to ascertain:

i Consistency

ii. Setting time
iii.  Compressive strength
iv. Fineness

3.2.5 REINFORCEMENT
For each consignment not exceeding 10 (ten) tons or as directed, 3 (three) representative samples of

each size of M.S. bar shall be tested for:

i Cross sectional area
ii. Unit weight
iii. Measurement of deformation
iv. Yield strength
v.  Tensile strength
vi. Elongation
vii. Bending

Only Test Certificates issued by NED University Laboratory or Karachi Shipyard & Engineering Works
Laboratory shall be accepted by the Engineer.

3.2.6 TEST FOR WATER
Water will be tested to ensure that it remains free of oil, salt, acid, alkali, sugar, vegetable or other

injurious substances

3.2.7 WORKABILITY TEST FOR CONCRETE
The Slump Test shall be carried out as frequently as required by the Engineer and not less than one per

hour during placing of concrete

3.2.8 STRENGTH TEST FOR CONCRETE
The compressive strength of the concrete shall be determined by Cylinder Test. The Cylinder molds shall

be 150mm in diameter and 300mm long. Each class of concrete shall be represented by at least six
Cylinders. Not less than one group of six test Cylinders shall be made for each 30 cubic meter of
structural concrete, but there shall be at least one group of six test Cylinders for each day’s concrete
work. For columns and girders, one set of test Cylinders would be made from each batch of concrete not
exceeding one cubic meter. Samples from which compression test specimen are molded, shall be
obtained in accordance with the Method of Sampling Fresh Concrete (ASTM C 172). The concrete
samples would be collected from a point just before final placement or as directed by the Engineer.
Cylinders may be collected from any batch (load) including the first. Specimens made to check the
adequacy of the proportions for strength of concrete or as a basis for acceptance of concrete shall be
made and cured in accordance with methods and curing, concrete compression and flexure test
specimens in the field (ASTM C 31 or equal). Strength tests shall be made in accordance with the
method of test for compressive strength of molded concrete cylinders (ASTM C 39 or equal).
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Six Cylinders would form a set of sample for strength determination. Three Cylinders shall be tested at
seven days and three cylinders shall be tested at twenty-eight days. Every twenty-eight days Cylinders
shall attain the minimum specified compressive strength. The Contractor shall perform trial mix of his
own to determine the characteristic strength or mean strength that has to be attained.

The twenty-eight days’ strength tests shall be used as a basis for acceptance of the concrete. Seven
days’ tests are made to obtain advance information on the adequacy of strength development. Age-
strength relationships shall be pre-established for the materials and proportion used.
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4. OFFICE SPACE AND FACILITIES FOR ENGINEER

4.1 FIELD OFFICE

In addition to the office space required for his own use, the Contractor shall provide and maintain Field
Office with toilet facilities, furniture and office equipment for the use of the Engineer for rental basis.

Field Office for the Engineer shall mean a building having a minimum 150 square feet net clear internal
floor area exclusive of walls and partitions, and toilet

The Contractor shall provide, for each office, one office table and four chairs of standard, approved by
the Engineer. Safety helmets in adequate numbers be always made available for use of the staff and the
visitors.

Offices shall be maintained watertight and shall be provided with ventilation and Air conditioning. All
doors shall be fitted with approved locks. Windows shall be provided with separate screens and blinds
and shall have interior locking devices too.

All offices, complete with furnishings, fittings, and shall be ready, for occupation by the Engineer within
four weeks of the date when the Contractor first occupies the Site.

All offices shall be regularly and properly cleaned as long as they are in use.

All access roads and hard standings shall be maintained in a convenient trafficable condition throughout
the Contract period.

The general location of the Field Office shall be decided by the Engineer in consideration of the
Contractor’s Work Plans. The Field Office shall be situated at locations that shall be free from flooding.

4.2 Detail of Field Office
Sr.no. description Qty Remarks
1 Office Space 1 container furnished/porta cabin 20 | Use by engineer staff
feet only
2 Office table 3 nos
3 Executive chairs 3 chairs High Back
4 Visiting chairs 8 Good quality
5 File cabinets 4 Nos 50 box file capacity
6 1ton AC 1 Nos New good quality
7 Photo Copier and printer | 1 Nos Lesser jet new good
quality
8. Internet Facility 1 Nos Z0ng Device
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9 Water Dispenser 1 Nos Dawlance

On completion of the Contract the Field Office including furnishings shall not become the property of
the Employer but all field office facility on rental basis and shall remain the property of contractor and
contractor may include the rental cost of field office in contractor bids.

4.3 OFFICE EQUIPMENT AND STATIONARY ARTICLE

The Contractor shall require to purchase and supply the following Office equipment and consumables to
the Engineer:

i.  Two Laptop core I3 sixth Generation of approved brand with printer, internet facilities.
ii.  Two Mobile Phones with monthly billing limit up to 5,000 PKR/phone/staff.
iii. Minor items of field office equipment such as file trays, punches, staplers etc. in reasonable
number/quantities as requested by the Engineer.
iv.  Consumables such as papers, pens, files etc. in reasonable number/quantities as requested from
time to time by the Engineer.

4.4 VEHICLE FACILITY
The Contractor shall provide 1 new Suzuki Swift DLX Automatic with fuel limit of 20,000 PKR/month or
similar with comprehensive insurance and driver for the duration of the contract. They shall be available
for the full time use of the Consultant’s Representative and his staff. The contractor shall maintain,
repair and service the vehicles regularly and provide immediately, at his own expense, an equivalent or
better replacement when a vehicle becomes unusable for any reason.

4.5 SURVEY EQUIPMENT

As per requirement of the program, survey equipment shall be provided on each contract Site for use by
the staff of the Contractor and the Engineer. A tentative list of such survey equipment is given below:

Optical Square 1 no.

Spirit level (metal 1m long) 1 no.

Steel measuring tape 25m long 1 no.
Steel measuring tape 5m long 1 no.
Levelling staff 3m long 1 no.
Ranging Poles 5 nos.
Surveyor’s plumb bob 1 no.
Wild T-1A Theodolite with tripod (or equivalent) 1 no.

Wild NA-2A Automatic Level with tripod (or equivalent) 1 no.

Total Station with Tripod 1no.
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Traversing targets with tripods 1 no.
Magnetic Compass 1 no.

Miscellaneous tools and minor items of survey equipment such as umbrellas, hammers, knives etc. shall
be made available at Site in reasonable numbers at all times for use by the staff of the Contractor and
the Engineer.

Consumables such as pegs, stakes, string lines, paint, marking crayons, etc., shall be made available at
Site in reasonable numbers and quantities at all times for use by the staff of the Contractor and the
Engineer.

Upon completion of the Contract, the survey equipment listed above shall remain the property of the
Contractor

4.6 OFFICES AND EQUIPMENT
The Contractor shall provide and maintain an inventory of all furnishings and equipment and shall
replace any equipment, which is lost or irreparably damaged subject to the condition that the Engineer
shall ensure his staff to take all reasonable precautions in the handling, operation and transportation of
such equipment.

The Contractor shall pay all expenses in respect of water, electricity (where available), garbage cleaning
etc. necessary for running the Office and maintaining conducive environment.

The Contractor shall place all necessary support staff such as office boys, cleaners, messengers, road-
men, chain-men etc. in required number to the Engineer and his personnel in smooth performing of his
responsibilities.

4.7 SIGNBOARDS
The Contractor shall supply, erect and maintain in good condition at least two Identification Signboards
of sizes to be specified by the Engineer to be fixed one at each end of the Work at a place clearly visible
to the public. The Signboards shall be mounted on steel pipe frames with the required sizes at a height
2m above the ground and shall be sufficiently strong to withstand the wind forces. The board shall be
fabricated from steel angle and plates and painted with suitable colors and written in English as per
direction of the Engineer.

Each board shall display:

i.  The name of the Project

ii.  The name of the Work
iii.  The name of the Employer
iv.  The name of the Consultant
V. Contract value

vi. Date of commencement of work
vii. Date of completion of work
viii. Other particulars, which will be asked by the Engineer.
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4.8 PROGRESS IN PHOTOGRAPHS AND VIDEOS
Photographs and videos showing the progress of works and special photographs showing particular
features or other matters of interest in connection with the Work or their surroundings shall be taken
every month by an approved qualified photographer/cameraman to the choice of the Engineer. Number
of photographs/video clips will not exceed 10 (ten) per month.

Four color un-mounted prints of a size 250mm on approved photographic paper of every such
photograph inscribed with its serial number, date of shooting and a short title shall be furnished to the
Engineer every month.

All negatives and video clips shall be numbered, filed and retained at the Site. On completion of the
Contract, those shall become the properties of the Employer and shall be handed over to the Employer
by the Contractor.

6 (six) complete sets of color prints of the finished permanent Work, not exceeding 20 (twenty)
photographs in number, shall be taken when and as directed by the Engineer prior to finally granting the
Contractor the Certificate of Completion and shall be suitably mounted, titled and supplied to the
Engineer.

4.9 MEASUREMENT AND PAYMENT
Provisions for Office space and facilities for the Engineer shall not be measured.

Payment for all the items as stated below shall be for the full period of the Contract including any
extension, if allowed. At the end of contract period all items listed will be Client’s Property.

Payment for all equipment, signboards, photographs, video clips, services etc. of the Field Office
detailed in this Sub-section shall be made as described below, where price and payment shall be the full
compensation for complying with this Section of the Specification and the Conditions of the Contract.

Payment of rates for the pay items shall be the full compensation for supplying, erecting and
maintaining the Field Office for the Engineer including all furniture, fixtures and fittings, access roads,
office equipment, signboards, photographs, video clips etc. all in full compliance with the requirements
of this Section.

No separate payment shall be made to the Contractor for providing the requisite tools, minor items and
the consumables. Compensation for these items shall be deemed to be included in the other pay items
of the BOQ.

Item of Payment Unit
Supply, erection and maintenance of Signboards. Lump sum
Providing, erection and maintenance of office

for the Engineer including all office equipment Lump sum
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and consumables.
Providing Vehicles Lump Sum

Providing photographs Lump sum

5. SITE PREPARATION

5.1 SITE PREPARATION

5.1.1 DESCRIPTION
This item of work shall consist of clearing the Site, undertaking general type of earthworks, setting out,

etc. as shown on the Drawings, stated in the BOQ and/or as instructed by the Engineer.

5.1.2 COMMENCEMENT
The Contractor shall give the Engineer at least 7 (seven) days written notice of his intention to

commence work on any part of the Site. Works shall not be commenced until written approval has been
received by the Contractor from the Engineer.

5.1.3 DRAWINGS
The works are to be carried out in accordance with the Drawings and as directed by the Engineer. It may

become necessary or desirable, during the progress of the Work, to change any feature shown on the
Drawings in accordance with the actual field conditions. Whenever this may occur, the Contractor shall
perform the required works to the revised dimensions in accordance with the written instructions of the
Engineer.

5.14 SETTING OUT
Prior to the commencement of the Work, the Contractor shall study the Drawings and fully understand

all aspects of the Work and co-relate the same with the dimensions shown on the Structural Drawings
and shall fix up the alighment, set the Bench Mark (B.M) pillars, levels, pegs etc.

The Contractor shall check all the vital measurements of the layout plan of the building and submit a
report to the Engineer the deviation, if required any from the dimensions shown in the approved
Drawings for the building before starting construction works. In case of any deviation of unacceptable
amount, the Engineer will inform the Contractor of the remedial measures, which may be necessary
under a particular situation.

Cutting or filling charts, prepared by the Engineer, will be given to the Contractor to sign as a token of
his agreement

5.1.5 EARTHWORKS, GENERAL
Earthwork shall be undertaken to the lines and levels shown on the Drawings unless directed otherwise

by the Engineer. In carrying out the earthworks, the Contractor shall take all necessary precautions to
avoid damage to or deterioration of the earthwork materials and existing ground
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5.1.6 CLEARING OF SITE
The Site shall be cleared as required to remove all stumps, roots, vegetable and other objectionable

materials specifically within the areas for construction of structure, appurtenance and any other
facilities indicated on the Drawings or designated by the Engineer. The cleared materials shall be
deposited on the approved off-Site areas or burnt as directed by the Engineer.

5.1.7 MEASUREMENT
The works on Site preparation shall not be measured.

5.1.8 PAYMENT
No direct payment shall be made for works required under this Section. Costs for such works shall be
deemed included in the related items of the BOQ.
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6. EXCAVATION AND BACK-FILL FOR STRUCTURES
6.1 DESCRIPTION

6.2 MATERIALS
This item of work shall consist of excavation in any type of soil/material for the foundation of structures,
disposal of excavated materials, construction and removal of cofferdams, sheeting and other temporary
works in protecting the stability and safety of the excavated foundations, pumping, de-watering/bailing
water from foundations, back-filling of completed structures with suitable backfill.

No separate payment shall be made for the excavation and back-fill for structures when the works will
involve use of cofferdams. The costs of this temporary work shall be deemed included as part of the
Tender sum.

The Work shall be carried out at the locations and according to the lines, levels, grades and dimensions
shown on the Drawings, stated in the BOQ and/or as directed by the Engineer.

6.2.1 EXCAVATED MATERIAL
The Engineer shall classify all excavated materials either as suitable for fill or as waste.

Approved suitable excavated materials free from large lumps, wood or other objectionable materials
shall be placed as back-fill above the level of pile except where other materials are shown on the
Drawings, stated in the BOQ and/or required by the Engineer

6.2.2 ORDINARY FILL
Ordinary fill consists of earth having Liquid Limit not exceeding 50 and Plasticity Index not exceeding 20,

as determined by AASHTO T89 & T90, and shall be used as back-fill material above the level of pile caps
and areas except where other materials are shown on the Drawings, stated in the BOQ and/or required
by the Engineer.

6.2.3 SAND
Unless otherwise stated on the Drawings or in the BOQ or ordered by the Engineer, back-fill material

below the top level of pile caps shall consist of sand free from chemical contamination with not more
than 10% of the material passing the No. 200 sieve (U.S. size). All other specifications should conform to
what have been illustrated under the relevant Sub-section of this Specification. The sand to be used
shall be approved by the Engineer prior to placing.

6.3 BLINDING CONCRETE

Blinding concrete shall be placed as backfill as shown on the Drawings, stated in the BOQ and/or
ordered by the Engineer. The material shall conform to the specifications stated below:

6.3.1 CEMENT
Cement shall conform to the requirements of ASTM specification C 150 Type 1 or similar approved

standard for normal Portland cement.
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Cement shall be free from any hardened lumps and foreign matter. It shall have a minimum of 90% of
particles by weight passing the 75-micron sieve, an initial setting time in excess of 45 minutes and a final
setting time of not more than 375 minutes.

All other specifications should conform to what have been illustrated under the relevant Sub- sections of
this Specification.

6.3.2 COARSE AGGREGATE
Except otherwise stated, coarse aggregate shall consist of hard, durable angular fragments of crushed

stone and/or crushed natural gravel conforming all other specifications illustrated under the relevant
Sub-section of this Specification.

6.3.3 FINE AGGREGATE
All specifications should conform to what have been illustrated under the relevant Sub-section of this

Specification.

6.34 WATER
Water shall be subject to the approval of the Engineer and shall be reasonably clear, free from oil, alkali,

salts, acid and organic substances and other deleterious materials or objectionable quantities of
suspended materials. All other specifications shall be in accordance with the requirements illustrated
under the relevant Sub-section of this Specification

6.4 CONSTRUCTION METHODS
6.4.1 EXCAVATION
The Contractor shall notify the Engineer before commencing excavation of the foundation trenches so
that the cross-section, elevations and measurements of the undisturbed ground may be taken. The
natural ground adjacent to the structure shall not be disturbed without taking any permission from the
Engineer.

Trenches and foundation pits for structures shall be excavated to the lines, grades and elevations as
shown on the Drawings or as directed by the Engineer. The elevations of the bottom of the foundations
shown on the Drawings are approximate only and the Engineer may order such changes as deemed
necessary to provide a secured foundation.

Where unstable soil is encountered at the bed level, it should be brought to the notice of the Engineer
and all such unstable soil shall be removed as directed and replaced with suitable materials to provide
adequate support for the structure.

On acceptance of the materials forming the bottom of any excavation by the Engineer subsequently
becoming unacceptable to him due to exposure to weather condition or due to flooding or have become
puddled, soft or loose during the work process, the Contractor shall remove such damaged, soft, or
loose materials and make additional excavation as per requirement. Such additional excavation shall be
held as excess excavation and the cost of the excess excavation and subsequent replacement with a
suitable back-fill shall be at the expenses of the Contractor.
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Any erroneous excavation or excess excavation for the conveniences of the Contractor, or over
excavation performed by the Contractor for any purpose or reasons shall be at the expenses of the
Contractor. If the excavation for foundations exceeds the depths specified, the Contractor shall bring it
back to the specified levels with sand, mass concrete or other approved materials conforming Standard
Specifications at the Contractor’s own expenses.

Excavation shall be sufficiently large to provide necessary working space, shuttering and any other
Temporary Works required during construction.

Boulders, roots and any other objectionable materials encountered in excavation, shall be removed. The
excavated foundation shall be cleared of all loose materials and cut to a firm surface.

When the footing is to rest on the ground and not on piles, special cares shall be taken not to disturb the
bottom of the excavation and excavation to final grade shall be deferred until immediately before the
footing is placed. If foundation fill material is required, it shall be placed and compacted in layers not
more than 150mm thick or as directed by the Engineer. The dry density on compaction within 300mm
below the top level shall not be less than 100% maximum dry density as determined in accordance with
AASHTO T99 or ASTM D698.

In excavating foundation trenches, the last 150mm layer shall not be excavated until immediately before
commencing the construction work except that the Engineer shall instruct otherwise. Any damages to
the work due to the Contractor’s operation shall be repaired at the expenses of the Contractor.

The Contractor shall be solely responsible for the safety and stability of the excavation and shall provide
all protective supports, bracing, sheet piles, shoring etc. as required. Shoring should be adequate to
provide enough safety to all the adjacent structures and land.

Excavated materials, classified as suitable for fill, shall be stockpiled. Waste materials and suitable fill
materials in excess of requirement, shall be disposed of by the Contractor outside the limits of the Site.

The foundation material shall be cleared of all loose and displaced materials and cut to a firm surface,
either leveled, stepped or serrated, as specified or shown on the Drawing or directed by the Engineer
leaving a smooth solid bed to receive foundation.

No footing, bedding material or structure shall be placed on any foundation until the Engineer has
inspected and approved the depth of excavation and the foundation materials.

6.4.2 POOR FOUNDATION MATERIAL
When, in the opinion of the Engineer, the bottom of any excavated foundation is of soft or otherwise

unsuitable material, the Contractor shall remove the unsuitable material and fill with sand or blinding
concrete at the direction of the Engineer. The sand or concrete shall be placed following the procedures
specified for back-filling. Sand shall be clear, all passing a No.4 sieve (U.S. size).

When the ground between the piles is too soft to support the green concrete, the Contractor shall
submit his proposal for a bottom form to the Engineer for his approval. Extra excavation and
foundation-fill or concrete-fill in such case will not be paid separately.
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If the bottom form is carried out by strengthening the ground in the aforementioned way, the
Contractor shall, if requested, submit calculations showing that the pile cap will not be harmed during
hardening due to differential settlement between the piles and the strengthened ground.

6.4.3 DISPOSAL OF EXCAVATED MATERIAL
All excavated materials, so far accepted by the Engineer as suitable, shall be utilized as back-fill or

embankment-fill. The surplus materials shall be termed as waste.

Excavated materials, suitable for use as back-fill, shall be deposited by the Contractor in spoil heaps at
points convenient for re-handling of the materials during the back-filling operations.

Excavated materials shall be deposited in such places and in such a manner as not to cause damage to
roads, services or properties either within or outside the project area and so as to cause no impediment
to the drainage of the Site or surrounding areas. The location of spoil heaps shall be subject to the
approval of the Engineer.

Waste materials shall be disposed of in accordance with the instruction of the Engineer.

6.4.4 PUMPING AND BAILING
The foundation shall be kept free from water at all times during the construction period. The ground

water level shall be maintained at a minimum of 0.9m below the lowest designed excavation level.

Pumping and bailing from any foundation shall be done so as to preclude the possibility of the
movement of water through or alongside any concrete being placed. No pumping or bailing will be
permitted during the placing of concrete and for at least 24 hours thereafter, unless it is done from a
suitable sump separated from the concrete work by a watertight wall or from well points.

The Contractor shall be solely responsible and include in his rates all costs in designing the de-watering
system, providing all equipment and accessories required for de-watering. The rates shall also include
cost for transportation, furnishing, installation, safe operation and maintaining of the system including
operators, mechanics, the supply of power, fuel, lubricants, spares, repairing, etc. throughout and the
removal of the equipment at the end of the construction period under this Contract.

Excavations shall be as dry as possible prior to and during placing concrete. Placing of concrete under
water will only be permitted if indicated on the Drawings or approved by the Engineer.

6.4.5 BACK-FILLING
All excavated spaces shall be back-filled around the permanent structure to original ground level. Prior

to placing back-fill, all trash, metal, debris, lumber, bricks, soft materials and similar objectionable
foreign materials shall be removed from the area to be back-filled. No back-fill shall be placed against
any structure without the prior permission of the Engineer.

Any protective support, bracing or shoring shall be removed, as the back-filling progresses in such a
manner as to prevent caving-in.
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Back-fill shall be of approved materials that will produce a dense and well-compacted filling. The
material shall be free from large lumps, organic or extraneous materials.

Ordinary fill placed as back-fill shall be laid and compacted. The moisture content of the fill materials,
before compaction, shall be within + 5% of the Optimum Moisture Content. Each layer of materials shall
be compacted uniformly using approved compaction equipment and procedures. The materials shall be
compacted to achieve not less than 90% Maximum Dry Density (STD) beneath the bottom level. The dry
density, after compaction within 300mm below the top level, shall not be less than 95% Maximum Dry
Density as determined in accordance with AASHTO T99 or ASTM D698 and soaked CBR (4 days) should
be greater than 4% at 95% Maximum Dry Density. The compacted layer shall be approved by the
Engineer before the Contractor can commence a new layer.

Sand back-fill shall be placed and thoroughly compacted in layers of not more than 150mm. Sand should
be clear, all passing a No. 4 U.S. Standard Sieve and conforming generally to ASTM C 144 for fine
aggregate with F.M. not less than 1.2 or as required by the Engineer.

Layers of filling shall be tested as directed by the Engineer. Each compacted layer shall not be covered
until the Engineer is satisfied that the specified degree of compaction has been achieved.

In placing back-fill, the materials shall be placed in, as far as possible, to approximately the same height
on each side of the structure. If conditions require appreciable higher back-filling on one side, the
additional materials shall not be placed until permission is given by the Engineer on being satisfied by
himself that the structure has enough strength to withstand any created pressure.

In general, no structure shall be subject to the pressure of back-filling until 3 (three) days on expiry of
the period designated for removal of forms. This period shall be extended if abnormal curing conditions
exist Adequate provisions shall be made for drainage during placing back-fill.

6.4.6 COFFERDAM
The term “cofferdam” denotes any temporary or removable structure, constructed to hold the

surrounding earth, water or both, out of the excavation whether such structure is constructed of earth,
timber, steel, concrete or any combination of these. The term includes earth dikes, timber cribs, sheet
piling, removable steel shells and all bracings and it shall be understood to include excavation enclosed
by pumping wells and well points.

Cofferdams shall be constructed so as to control water to preclude sliding and caving-in of the walls of
the excavation.

The interior dimensions of cofferdams shall be such as to give sufficient clearance for the construction
and removal of any required forms and the inspection of the interior and to permit pumping.

If possible, cofferdams shall be so designed that no cross bracing shall be left in place. If this is not
possible, bracing left in place shall be of structural steel. The end of such structural members that would
be exposed when the structure is completed shall be boxed back at least 50mm behind the face. The
resulting holes shall be completely filled with concrete.
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In general, sheet-piling cofferdams shall extend well below the bottom of the footings and shall be well
braced and made maximum watertight.

When conditions are encountered which, in the opinion of the Engineer, render it impossible to dewater
the foundation before placing of brickwork or concrete, the Engineer may require the construction of a
concrete foundation or seal. This shall be placed as directed by the Engineer. The foundation shall then
be de-watered and the footing placed.

When foundation piles are to be driven inside a cofferdam and it is judged impossible to de-water the
cofferdam before placing concrete, the excavation may be extended below the design level to a depth
sufficient to allow for swell of the materials during pile driving operations. Any materials that rise above
the design level shall be removed.

Where it is possible to de-water the cofferdam, the foundation materials shall be removed to exact
grade after the foundation piles are driven.

The natural streambed adjacent to the cofferdam shall not be disturbed without the permission of the
Engineer. Any excavation adjacent to the cofferdam shall be back-filled to the original ground level to
the satisfaction of the Engineer.

Unless otherwise provided, cofferdams shall be removed on completion of the structure without
disturbing or marring the finished work. The Engineer may order the Contractor to leave any part or the
whole of the cofferdam in place and this shall not entitle the Contractor to claim for any additional
payments.

The Contractor shall submit Drawings showing his proposed methods of cofferdam construction.
However, the Contractor shall remain fully responsible for the adequacy of the design for strength and
stability and for the safety of the people working therein.

6.5 MEASUREMENT

The volume of excavation and back-fill shall be measured in cubic meter.

The quantity of excavation for structures to be measured for payment shall include excavation for all
structures.Back-filling with previously excavated materials shall not be measured or paid for separately
but shall be deemed included within the rate for excavation.

Volumes to be excavated for blinding concrete shall not be measured and the price for the excavation
thereof shall be included in the above measured item for excavation and back-fill.

Back-fill with concrete or sand, where directed by the Engineer, including concrete seals shall be
measured separately as the volume within the plan outline and top and bottom surfaces. Concrete or
sand, placed to back-fill excavation beyond the excavation required, will not be measured for payment.

If sand fill is ordered over top level of pile cap, the fill shall be the specified filling volume measured on
the Drawings up to the profiles agreed upon in writing by the Engineer.
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Removal of cofferdames, slides, silting or filling, if required, shall neither be measured nor paid for

6.5.1 PAYMENT
The work measured shall be paid for at the Contract unit prices per cubic meter as shown in the Bill of

Quantities. The payment shall be the full compensation for all excavations and back-filling for structures
including supply of all materials, labor, equipment, tools and incidentals necessary to the successful
completion of the work.

The payment shall also be the full compensation for excavation and subsequent back-filling of working
space around the foundation structure for shoring and other protective supports, for construction and
removal of cofferdams, for de-watering and for disposal of surplus excavated materials by hauling to any
distance at approved locations.

Should it be necessary, in the opinion of the Engineer, to lower the footings to an elevation below the
level shown on the Drawings, payment for the excavation and backfill for structures required below plan
level down to and including an elevation 1.5m below plan level for any individual footing will be made at
a unit price equal to 115% of the Contract unit price and payment for the excavation from an elevation
greater than 1.5m below plan level down to and including an elevation 3m below plan level will be made
at a unit price equal to 125% of the Contract unit price for “Excavation and Back-filling for Structures”.

No additional extra compensation will be allowed for any required cofferdam adjustments arising from
such lowering of footings.

In case where the extra depth required for any footing or footings exceeds 3m, a supplementary
agreement shall be made covering the quantities recovered from depths in excess of 3m below the plan
grade.

Payment for Back-filling shall be included in the pay item for “Excavation and Back fill for Structures”
except for sand fill and concrete fill. These fill types shall be measured as provided above and paid for at
the concerned Contract unit prices. However, no compensation shall be made for less Back-filling with
excavated materials or more surplus to waste in the pay item of “Excavation and Back-filling for
Structures”.

All payments for the Back-filling and compaction of those areas, which were removed as structural
excavation shall be included in the appropriate unit rates as shown below:

Item of Payment Unit

Excavation and back-fill for structures Cubic meter / Cubic feet
Concrete back-fill for structures Cubic meter / Cubic feet
Sand back-fill for structures Cubic meter/ Cubic feet
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7. EARTH FILLING AND SAND FILLING

7.1 EARTH FILLING

7.1.1 DESCRIPTION
This work shall consist of filling any place by furnishing, placing, compacting and shaping suitable earth

material of acceptable quality obtained from approved sources to make up levels to the lines, levels,
grades, dimensions and cross sections in accordance with these specifications and as shown on the
Drawings and/or as instructed by the Engineer.

7.1.2 MATERIALS
All fill materials shall be free from roots, sods or other deleterious materials. All fill materials shall be

stockpiled outside the working areas. Materials shall be tested and approved by the Engineer. The
selected fill so stockpiled, shall satisfy the following criteria:

i Liquid limit of fraction passing 425-micron sieve shall not exceed 50% as determined by AASHTO
T89.

ii. Plasticity index of fraction passing 425-micron sieve shall not exceed 20% as determined by
AASHTO T90.

iii.  The dry density after compaction in layers more than 300mm below top level shall not be less
than 90% of the maximum dry density as determined in accordance with AASHTO T99 or ASTM
D698.

iv.  The dry density after compaction within 300mm below the top level (or such greater depth if
shown on the plans and drawings) shall not be less than 95% maximum dry density as determined
in accordance with AASHTO T99 or ASTM D698.

v.  Soaked (4 day) CBR greater than 4% at 95% MDD. The moisture content at the time of compaction
shall be the optimum moisture content + 5%. Sampling to be carried out as per ASTM D 75 and D
3665.

7.1.3 CONSTRUCTION METHODS
Prior to placing any fill upon any area, all clearing and grubbing operations shall be completed following

the procedures stated below.

The original ground surface should be prepared by scarifying, watering, aerating and compacting. The
dry density after compaction shall not be less than 90% of MDD (STD).

Filling in swamps or water shall be carried out as indicated on the Drawings and as described in these
Specifications. The Contractor shall, when ordered by the Engineer, excavate or displace swampy ground
and backfill with suitable materials. Such backfill shall be river or beach sand unless otherwise directed
by the Engineer.

The materials that are borrowed from canals or other waterlogged areas for use as fill material, being
saturated, shall initially be stockpiled to drain the excess water before placing it in the designated areas

CLEARING

Clearing shall consist of the removal and disposal of everything above foundation level except those the
Engineer directs are to be left undisturbed. The materials to be cleared shall include but not necessarily
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be limited to trees, stumps, logs, bush, undergrowth, grass, crops, loose vegetable matter and structures
unless provided elsewhere.

All tree stumps shall completely be removed within the limits of earthwork.
Clearing shall also include the removal of existing fences, remnants of buildings, etc
GRUBBING

Grubbing shall be confined to major roots beneath the excavations. In agricultural areas where the
ground has been formed into ridges of dikes, the ground shall be roughly leveled or graded to form a
surface suitable for filling and to the satisfaction of the Engineer.

OWNERSHIP OF CLEARED MATERIALS

All cleared materials shall, unless otherwise provided for in the Contract, be the property of the
Department.

SPREADING AND COMPACTION OF EARTH FILL

Earth carried from outside shall be placed on the land to be developed in horizontal layers and each
layer shall not exceed a loose thickness that is required to obtain a compacted thickness of 150mm. The
earth of each basket is to be placed near to the earth placed before it and spread systematically. The
Contractor shall not be allowed to throw earth in heaps.

The materials to be compacted shall be deposited in horizontal layers on the land to be developed with
a loose thickness as stated above. The clods of earth shall be broken down to a maximum size of 25mm
by striking the clods with the back of a spade or by using wooden drag or ladder or by any other suitable
means before the next basket of earth is thrown close to it. Distribution of materials shall be made in
such a way that the compacted materials will become homogeneous and free from lenses, pockets,
streaks or other imperfections. Excavating and placing operations shall be such that the materials, when
compacted, will be blended sufficiently to secure the best practicable degree of compaction,
impermeability and stability and for this purpose the preceding compacted layer shall be scarified
before placing a new layer.

All fill materials shall generally be compacted mechanically. However, under some special circumstance
and when specifically allowed under the BOQ, the fill may be allowed to be compacted manually.

If the density measurement checks fall below the specified density level, re-compacting shall be required
irrespective of the field compaction trial results. The Contractor shall be carried out such works

Earth fill materials, which does not contain sufficient moisture requirement for compaction in
accordance with the requirements of this Sub-section shall be reworked and watered as per direction of
the Engineer. The Contractor shall carry out this work at his own expenses.
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Earth fill materials containing excess moisture shall be reworked and dried prior to or during
compaction. Drying of wet materials shall be performed by methods proposed by the Contractor and
approved by the Engineer at the expenses of the Contractor.

Compaction of every layer shall have to be approved by the Engineer. In the event the Contractor fails to
obtain the approval of the Engineer of a fill layer, the materials above the unsatisfactory layer shall be
removed and the unsatisfactory layer shall be re-compacted to satisfy the specifications at the expenses
of the Contractor.

MANUALLY COMPACTED FILL

Fill shall be placed and compacted in layers for 150mm maximum compacted thickness, uniformly
spread and compacted over the fill area of each layer. If for any reason, progress in compaction of the
fill is interrupted for any unreasonable time, the surface area of the fill shall be scarified or ploughed
before compaction continues. Each layer shall be compacted, using controlled manual compaction
methods to achieve at least 85% of the Standard Proctor maximum dry density.

Compaction of every layer shall have to be approved by the Engineer. In the event the Contractor fails to
obtain the approval of the Engineer of a fill layer, the materials above the unsatisfactory layer shall be
removed and the unsatisfactory layer shall be re-compacted to satisfy the specifications at the expenses
of the Contractor.

Under special circumstances and if directed by the Engineer, the Contractor shall excavate 5 to 10 trial
pits each of size 2m long, 1m wide and 2m depth or to a depth of the improved land (whichever is less)
at random spacing to test the degree of compaction. The size of voids encountered shall not exceed 5
cm in diameter and the number of voids shall be less than 10 per square meter.

PROCEDURES FOR MANUAL COMPACTION

The earth shall be compacted manually using concrete drop hammers each weighing 6 kg to 7 kg, fitted
with a shaft of about 1.5m long. Ramming shall reduce the voids and shall continue until no further
shrinkage of earth is possible by ramming.

Before commencing ramming, the moisture content of the soil shall be increased or decreased as per
requirement by sprinkling the soil with water or by allowing natural drying of the soil as applicable so as
to ensure that the materials shall have a moisture content of not less than 5% or greater than 5% dry of
the optimum moisture required for the purpose of compaction. Both wetting and drying may be aided
by furrowing the fill and then re-spreading when the moisture content is suitable.
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If the moisture content exceeds the aforementioned tolerance, the compaction operations shall not
proceed until the material is wetted or allowed to dry out, as the case may be to obtain optimum
moisture content within the permitted tolerances. However, there may be an exception with a specific
approval of the Engineer. No adjustment in price shall be made on account of any operations of the
Contractor related to wetting or drying the materials or on account of any delays occasioned thereby.

The preceding operations shall continue layer after layer until the top of the filling is reached.
MECHANICAL COMPACTION

In the case of mechanical compaction, area of development, designated on the Drawings or by the
Engineer, shall be compacted to the lines and grades shown on the Drawings or established by the
Engineer. The Contractor’s operations in importing materials, designated for use, shall be such as will
result in an acceptable gradation of material when placed as determined by the Engineer.

Just prior to and during placement operations, the materials shall have a moisture content of not
greater than 5% wet or less than 5% dry of the optimum moisture required for the purpose of
compaction, as determined by Test No. 12 of BS 1337 and approved by the Engineer. The materials shall
be so worked as to have uniform moisture content throughout the entire layer.

If the moisture content exceeds the aforementioned tolerance, the compaction operations shall not
proceed until the materials are wetted or allowed to dry out, as the case may be to obtain the optimum
moisture content within the permissible tolerances. However, there may be an exception with a specific
approval of the Engineer. No adjustment in price shall be made on account of any operations of the
Contractor related to wetting or drying the materials or on account of any delays occasioned thereby.

When the material has been conditioned and placed as specified or directed, it shall be compacted with
appropriate motorized vibratory compaction equipment or tampers of adequate weight and size as
approved by the Engineer. Each layer shall be compacted to obtain at least 98% compaction of the
maximum dry density. If the test results show that the density has not met the requirement, the
Contractor shall have to carry out further compaction until the required density is achieved.The insitu
dry density of the compacted fill shall be determined by the Sand Replacement Method described in
Test No. 15 of BS 1377 or by other similar approved tests at locations as ordered by the Engineer.

7.1.4 MEASUREMENT
Measurements for earth filling works shall be taken for payment in cubic meters on cross sections

compacted and accepted in place. The volume to be measured will be the net volume of required and
accepted filling, actually constructed and completed in accordance with the Specifications, to the lines,
levels and cross sections required as per the Drawings or such other dimensions as directed by the
Engineer. This stipulation of volume determination will be regardless of the method of excavation,
filling, re-sectioning and backfilling at structures or type of materials.

The cross sections to be used shall be measured by pre-work (after clearing and stripping) and post-
work field surveyed sections. Pre-work sections of the portion of the work allotted to the Contractor,
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computed through survey works, shall be signed by the Contractor before executing the works for
retention by the Engineer.

7.1.5 PAYMENT
The unit rate paid per cubic meter for earth filling shall be in accordance with the Contract unit price,

which payment shall constitute the full compensation for furnishing all materials and providing all labor,
tools and equipment and works as specified. The rate shall also include costs of all other items related
therewith and all incidentals, which may need to be completed to execute the work strictly in
accordance with the Specifications and/or as per the directions of the Engineer.

Costs of all works and the cost of lead, lift or carriage shall be included in the unit rates for the relevant
item of earth filling works of the BOQ of the Contract. Unless otherwise specified, no royalties will be
paid for the purchase of earth from a private land regardless of its distance from the Site. No additional
payment shall be made for purchasing a land and excavating the fill outside the rate agreed in the
Contract for the item of earth filling works.

No direct or separate payment shall be made for works required under the other sub-items of this item.
Costs for such works shall be deemed to have included in the related items of the BOQ.

Payment shall only be made when all works have been completed in accordance with the designed
sections satisfying all specifications and accepted by the Engineer.

Item of Payment Unit
Earth filling Cubic meter/ Cubic feet
7.2 SAND FILLING

7.2.1 DESCRIPTION
This work shall consist of filling in foundation trenches, inside plinth or at any other places by furnishing,

placing, compacting and shaping suitable sand of acceptable quality and F.M. to make up levels to the
lines, levels, grades, dimensions and cross sections in accordance with these specifications and as shown
on the Drawings or BOQ and/or as instructed by the Engineer

7.2.2 MATERIALS
Materials shall be of natural sand free from vegetable matters, from soft particles and from clay. F.M. of

sand shall be in accordance with the stipulations of the BOQ or as per the direction of the Engineer.

All fill materials shall be stockpiled outside the working areas. Materials shall be tested and approved by
the Engineer. The selected sand fill so stockpiled, shall satisfy the following criteria:

i.  The fraction passing the 425-micron sieve shall have a Plasticity Index not greater than 10
(AASHTO, Soil Classification A-2-4).

ii.  The material shall have a soaked CBR value not less than 8% when compacted to 98% of maximum
dry density as to be determined by AASHTO T-99.

7.2.3 CONSTRUCTION METHODS
GENERAL
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Prior to placing any sand fill upon any area, all clearing and grubbing operations shall be completed.
Within the limits of sand filling, tree stumps shall completely be removed.

The original ground surface should be prepared by scarifying, watering, aerating and compacting.
SPREADING AND COMPACTION OF SAND FILL

Sand fill shall be placed on the desired place in horizontal layers and each layer shall not exceed a loose
thickness that will be required to obtain a compacted thickness of 150mm. Sand in each basket is to be
placed near to the sand placed before it and spread systematically. The Contractor shall not be allowed
to throw sand in heaps.

The compacted materials should become homogeneous and free from lenses, pockets, streaks or other
imperfections. Placing operations shall be such that the materials, when compacted, will be blended
sufficiently to secure the best practicable degree of compaction, impermeability and stability and for
this purpose the preceding compacted layer shall be scarified before placing a new layer.

All fill materials shall generally be compacted mechanically. However, under some special circumstance
and when specifically allowed under the BOQ, the fill may be allowed to be compacted manually.

If the density measurement checks fall below the specified density level, re-compacting shall be required
irrespective of the field compaction trial results The Contractor shall carry out such works at his own
expenses.

Sand fill materials not containing sufficient moisture requirement for compaction in accordance with the
requirements of this Sub-section, shall be reworked and watered as per the direction of the Engineer.
The Contractor shall carry out this work at his own expenses.

Sand fill materials containing excess moisture shall be reworked and dried prior to or during
compaction. Drying of wet materials shall be performed by methods proposed by the Contractor and
approved by the Engineer at the expenses of the Contractor.

Compaction of every layer shall have to be approved by the Engineer. In the event the Contractor fails to
obtain the approval of the Engineer of a fill layer, the materials above the unsatisfactory layer shall be
removed and the unsatisfactory layer shall be re-compacted to satisfy the specifications at the expenses
of the Contractor.

PROCEDURE FOR MANUAL COMPACTION

Sand shall be compacted manually by using concrete drop hammers each weighing 6 kg to 7 kg, fitted
with a shaft of about 1.5m long. Ramming shall reduce the voids and shall continue until no further
shrinkage of sand is possible by ramming.

Before commencing ramming, the moisture content of sand shall be increased or decreased as per
requirement by sprinkling water or by allowing natural drying of sand as applicable so as to ensure that
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the materials shall have a moisture content of not less than 3% or greater than 3% dry of the optimum
moisture required for the purpose of compaction respectively.

The compaction operations shall not proceed until the material is wetted or allowed to dry out, as may
be required, to obtain optimum moisture content within the tolerances as permitted above. However,
there may be an exception with a specific approval of the Engineer. No adjustment in price shall be
made on account of any operations of the Contractor in wetting or drying the materials or on account of
any delays occasioned thereby.

The preceding operations shall continue layer after layer until the top of the filling is reached.
MECHANICAL COMPACTION

In the case of mechanical compaction, area of filling, designated on the Drawings or by the Engineer,
shall be compacted to the lines and grades shown on the Drawings or established by the Engineer. The
Contractor’s operations in importing materials, designated for use, shall be such as will result the
desired F.M.

Just prior to and during compacting operations, the materials shall have a moisture content of not
greater than 3% wet or less than 3% dry of the optimum moisture required for the purpose of
compaction, as determined by Test No. 12 of BS 1337 and approved by the Engineer. The materials shall
be so worked as to have uniform moisture content throughout the entire layer.

If the moisture content is less than optimum by more than 3% or is greater than optimum by more than
3%, the compaction operations shall not proceed until the material is wetted or allowed to dry out, as
may be required, to bring the optimum moisture content within the tolerances. However, there may be
an exception with a specific approval of the Engineer. No adjustment in price shall be made on account
of any operations of the Contractor in wetting or drying the materials or on account of any delays
occasioned thereby.

When the material has been conditioned and placed as specified or directed, it shall be compacted with
appropriate motorized vibratory compaction equipment or tampers of adequate weight and size as
approved by the Engineer. Each layer shall be compacted to obtain at least 98% compaction of the
maximum dry density (STD). If the test results show that the density has not met the requirement, the
Contractor shall have to carry out further compaction until the required density is achieved.

7.2.4 MEASUREMENT
Measurement shall be taken for payment on the compacted volume of completed and accepted works

in cubic meter. The cross sections to be used will be the areas bound by the original ground (existing)
shaped or leveled, the sides and the bottom of the foundation or the floor.

7.2.5 PAYMENT
Payment for sand filling shall be made at the Contract unit price per cubic meter measured as provided

above which price shall constitute the full compensation for furnishing all materials with their storage,
placing, leveling and shaping, wetting or drying, compacting the fill materials and providing all
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equipment, tools and all incidentals necessary to complete the work true to the Specifications and/or as
per the directions of the Engineer.

Payment shall only be made when all works have been completed in accordance with the designed
sections satisfying all Specifications and accepted by the Engineer.

Item of Payment Unit

Sand filling Cubic meter / Cubic feet
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8. CEMENT CONCRETE BLOCK MASONRY
8.1 SCOPE

The work covered by this section of the Specifications consists of furnishing all labour, tools scaffolding,
hoisting equipment and masonry materials of every kind; and in performing all operations in connection
with procurement, transportation and delivery, erection and building in of all work classified as masonry
work and/or included as such herein, i.e., concrete masonry units; masonry mortars; and all related
items and appurtenances, including all items supplied by other trades and customarily built-in and/or
installed under mason work or required to complete mason work, in strict accordance with the
requirements of the Drawings and Schedules, as specified herein, and subject to the Terms and
Conditions of the CONTRACT Documents.

8.2 CODES AND STANDARDS
Unless otherwise specified or shown, the following codes and standards shall apply:
ASTM C31 Making and curing concrete test specimen in the field.
ASTM C39 Compressive Strength of cylindrical concrete specimen.
ASTM C90 Hollow load bearing concrete masonry units.
ASTM C144 Aggregate for masonry mortar
ASTM C270 Mortar for unit masonry
ASTM C404 Aggregate for masonry grout
ASTM E119 Fire tests of building construction and materials
UBC UL-618 Concrete masonry units, fire resistance index
ACI 531 Building code requirements for concrete masonry structure
8.3 SUBMITTALS

i.  Samples: Submit three samples of each type of block required, and the full range of exposed
texture to be used in the completed works. The review will be for texture only.
ii.  Test Reports: Reports for compressive strengths of masonry units, grout and mortar

8.4 SUCTION RATE
The CONTRACTOR shall, at his own cost, satisfy the ENGINEER that the suction rate of the block when
determined in accordance with Appendix "A' of BS 3921 does not exceed 20g/cm.sq/min., or that the
CONTRACTOR is able to adjust it so that it does not exceed this value on SITE.
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8.5 SOLUBLE SALT CONTENT

For exposed block work, the contents by weight percent of soluble sulfate, calcium, magnesium,

potassium and sodium radicals, shall not exceed 0.30, 0.10, 0.03 and 0.03 percent respectively, when
ascertained in accordance with BS 3921 at the cost of the CONTRACTOR.

8.6 PRODUCTS
8.6.1 MATERIALS FOR BLOCKS

Cement, aggregate and water for concrete blocks shall conform to the requirements as specified in the

section for Plain and Reinforced Concrete

8.6.2 CONCRETE BLOCK MAKING
The 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 down by the
manufacturers.
The blocks shall be continuously water cured by sprinkling for a minimum of 10 days and covered
between sprinkling operations with 4 mils thick polyethylene sheeting. After 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 period no surface of the block will be allowed to dry.
Cured concrete blocks shall be stored off the ground, stacked on level platforms, which allow air
circulation under stacked units. Units shall be covered and protected against wetting.
Care shall be exercised in the handling of all concrete blocks. No damaged blocks shall be used in
the work.
The blocks cast on different dates shall be stacked separately and must be labeled showing the
date on which they are cast

8.6.3 PROPERTIES OF BLOCKS
Block sizes, unless otherwise indicated on drawings, shall be 16" by 8" by 4", 6", & 8" thickness
(Approximately 400 by 200 by 100, 150 & 200 mm). Physical requirements shall comply with
relevant ASTM or equivalent approved standards.
For non-load bearing wall the cement, sand and coarse aggregate shall be volume batched in the
minimum ratio of one-part cement, three parts sand and six parts coarse aggregate and shall be
mixed in a concrete mixer.
For load bearing Hollow/Solid block wall the mix unless otherwise stated shall be proportioned to
meet the following strength requirements:
= Solid Load Bearing Concrete Masonry Units shall have a 28 days’ compressive strength of
not less than 1500 psi (106 kg/cm. sq.) average of 3 units tested or 1200 psi (85 kg/cm.
sq.) per individual unit tested.
= Hollow Load Bearing Concrete Masonry Units shall comply with ASTM C90, grade N-1
(moisture controlled), and shall have a 28-days compressive strength of 1350 psi (96
kg/cm. sq.) average of 3 units tested and 800 psi (57 kg/cm. sqg.) on individual unit tested.
The compressive strengths shall be verified by tests in accordance with UBC section 2404,
para 2
= The CONTRACTOR shall provide test results proving the average minimum crushing
strength of the blocks prior to the commencement of the construction. Further test
results shall be provided as required by the ENGINEER, to ensure that all batches of blocks
have the minimum specified crushing strength.
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= The test shall be carried out by an authority approved by the ENGINEER. Evidence shall
be produced that the block manufacturer has an efficient method of quality control. The
ENGINEER will require to periodically test samples of blocks, and the CONTRACTOR shall
make any necessary arrangements.

= Hollow concrete block units wherever specified shall have cores with cross sectional area
at least equal to the percent of gross area of block given below:

8in. (200 mm) 38 percent
6in. (150 mm.) 30 percent
4 in. (100 mm) No requirement

Minimum shell wall thickness be 1-1/4 in. (32 mm).

Permissible tolerance in size of block shall be 1/8 in (3 mm) each way.

Special shapes for lintels, corners, jambs, sash, cleanouts, control joints and headers, bonding and
other particular needs shall be provided where required.

8.6.4 MORTAR CONSTITUENTS
Cement: Cement shall conform to ASTM C-150, type Il low alkali non-staining without air
entrainment
Sand (Aggregate): Sand and its grading shall comply with the requirements of ASTM C-144, 100%
passing the U.S. equivalent No. 16 sieve. Sand that has been in contact with seawater shall not
be used unless it has been thoroughly washed to the satisfaction of the ENGINEER.
Water: Water shall conform to the specifications set forth in Section of Plain and Reinforced
Concrete.
Lime: Hydrate lime shall conform to ASTM C-207 type S. If it is not available, use quick lime
according to ASTM C-5.

8.6.5 MORTAR PROPORTIONS AND MIXING
Cement, Lime and Sand shall be mixed in proportion, by volume, as follows:

Type (1) 1:1:6 (Cement: Lime: Sand)

Type (2) Alternatively use 1:4 (Cement: sand) mix subject to the prior approval of the ENGINEER.

Mix only as much mortar in a mortar mixer as can be used in one hour for Type-1 and 30 minutes
for Type-Il after water has been first mixed into the batch.

Do not re-temper the mortar.

Where cement lime mortar is used, sand and lime shall be mixed first and cement to be added
later on.

Compressive strength of mortar specimen tested in accordance with ASTM C39 shall not be less
than 2500 psi (210 Kg/cm sq.)

8.6.6 REINFORCING AND ANCHORS
All masonry walls shall be reinforced. At least one vertical and one horizontal reinforcing member
shall be provided for every 16 sq.ft of wall elevation or as per structural drawings.
Block masonry anchors and ties required to connect masonry with structural member unless
shown otherwise on drawings, shall be 3/8” dia. (10-mm dia) bars every 4-5th course, anchored
6" in each jointing element.
Additional details of anchors, if any, are shown on drawings.
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iv.  Alternate compatible anchoring system may be used subject to the approval of the ENGINEER.
v.  All reinforcing steel shall conform to ASTM A 615 grade 40 deformed bars as specified in section
3310 plain and reinforced concrete.

8.6.7 ERECTION / WORKMANSHIP
Blocks shall be laid true to line, level and laid in accurately spaced courses in stretcher bond with vertical

joints of each course located at center of units in alternate courses below. Each course shall be properly
bonded at corners and intersections of walls. Courses of block shall be kept plumb throughout, and
corners reveals shall be true and in plumb.

Standard width of mortar joints for both horizontal and vertical joints shall be 1/2" (12.5 mm) maximum.
Mortar joints in walls shall have full mortar coverage on vertical and horizontal faces between 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. Block terminating against soffits of beam or slab
construction shall be wedged tight with wedges and the joint shall be packed solidly with mortar
between the top of the block and the bottom of slab or beam. Expansion joints shall be kept free from
mortar or other debris.

Unless otherwise shown on the drawings or specified by the ENGINEER, the spaces around door frames
and other material or built in items shall be solidly filled with mortar. Spaces around the door and
window holdfasts shall be filled in with 3 ksi concrete. Work required to be built in with masonry
including door frame anchors, wall plugs, dovetail anchors and accessories shall be built in as the
erection progresses.

The block work shall be carried up in uniform manner and no portion shall be carried more than 3. ft (1
meter) above the adjoining one at any time. All masonry shall be kept strictly true and square and the
whole properly bonded together and leveled round each floor.

Sleeves, chases and holes etc. shall be built in as construction proceeds. Chasing of completed walls or
the formation of holes shall only be carried out with the approval of the ENGINEER.

Walls of blocks indicated as being non-load bearing shall not be constructed on the in-situ concrete floor
slab unit until the floor shuttering is struck and the concrete has obtained sufficient strength to support
their weight. Toothing into load bearing walls shall not be permitted.

8.6.8 CURING
Masonry wall shall be cured by keeping it moist with water for at least 10 days after its construction.

ENGINEER may direct additional curing if required.

8.6.9 SCAFFOLDING
CONTRACTOR shall provide safe scaffolding of adequate strength for use of workmen at all levels and

heights at his own expense. Scaffolding which is unsafe in the opinion of the ENGINEER shall not be used
until it has been strengthened and made safe for use of workmen. Cost of scaffolding etc., shall be
included by the CONTRACTOR in the unit rate for masonry items.
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Damage to masonry from scaffolding or from any other object shall be repaired by the CONTRACTOR at
his own cost.

8.6.10 TOLERANCES
All block work shall be erected plumb and true to line and level with the maximum variation in any story

height or any length of wall being 1/8" (3 mm) in 10 feet (3 meter). The maximum tolerance in the
length, height or width of any single masonry unit shall be +/- 1/8" (3 mm).

8.6.11 MEASUREMENT & PAYMENT
Unless otherwise specifically stated in the Bill of Quantities or herein, all items shall be deemed to be

inclusive of, but not limited to the following:

i Labor and all costs in connection therewith.
ii. Materials, goods and all costs in connection therewith e.g. conveyance; delivery; unloading;
storing; returning packing; handling; hoisting; lowering; making curing etc.
iii.  All fixtures and all costs in connection therewith for precast works.
iv. Fitting and fixing materials and goods in position.
V. Use of plant and scaffolding.

vi.  Cutting and patching work required for installation of built-in-work.
vii.  Waste of materials.
viii. Square cutting.

iX. Establishment charges, overhead charges and profit.
X.  All other expenses, charges and taxes specified in Conditions of Contract

Works shall be measured net as fixed in position as per Drawings and instructions of the ENGINEER. Each
measurement shall be taken to the nearest 1/2" (12.5 mm). This rule shall not apply to any dimensions
stated in descriptions.

Masonry work will be paid for according to the actual net area of masonry work in square feet (Sq. m.)
for the required thickness or the actual net volume of masonry work in cubic feet (C.M.) as described in
the Bill of Quantities. All the openings left in the masonry walls will be deducted.

Providing and fixing all joint reinforcing bars, reinforcing bar anchors and dovetail anchors shall be
deemed to be included in the unit rate for masonry work.

Due to different thickness of the slab in different areas or rooms or for any other reason whatsoever, if
the chiseling of the masonry is required the CONTRACTOR shall do so at his own cost. Where for any
reason whatsoever, the height of the wall is short of ceiling height, the remaining height shall be made
good with (f'c = 3000 psi) concrete. This concrete shall neither be measured nor be paid under item of
concrete but will be paid for under the item of masonry of the walls. In case where lintel heights are
such that the CONTRACTOR has to chisel the masonry or provide cast-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 for the same will be made at the unit rate for masonry.
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9. CONCRETE WORK

9.1 CONCRETE FOR STRUCTURES

9.1.1 DESCRIPTION
This work shall consist of construction of all Portland Cement Concrete in structures, with or without

reinforcement, which shall involve furnishing, placing, finishing and curing of concrete. All items of
concrete work shall include elements of structures constructed by cast-in-place and pre-cast methods
using either plain or reinforced concrete or any combination thereof and shall conform to the
specifications and requirements of the different Sub-sections of this item of work. All structures shall be
built in a workman like manner to the lines, grades and dimensions shown on the Drawings or as
directed by the Engineer.

All concrete works shall be carried out in accordance with BS 8110 or ASTM C-685 and as specified by
the Engineer.

All sampling and testing of constituent materials shall be carried out in accordance with the provisions
of the appropriate British or American Standard and all sampling and testing of fresh and hardened
concrete shall be carried out in accordance with the provisions of BS 1881 “Method of Testing Concrete”
or similar under ASTM C 39.

9.1.2 MATERIALS
GENERAL

Concrete shall be manufactured with the essential ingredients of Portland cement, fine aggregate,
coarse aggregate and water as specified and shall be well mixed and brought to the proper consistency.
Type and source of ingredients used in concrete shall conform to the approved samples and shall not be
varied. The requirement for concrete, its constituent materials, methods and procedures shall conform
to any of the Standard Specifications of ASTM, or BS or any other equivalent standard unless otherwise
specified herein or directed by the Engineer.

Materials shall conform to the requirements specified below and in the relevant Section titled
‘Construction Materials' of this Specification.

CEMENT

Cement used in the works shall be Ordinary Portland Cement complying with the requirements of ASTM
C 150 Type 1 or BS 12 or equivalent standard. Special cements shall conform to the requirements
provided by the Engineer.

USE OF CEMENT
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Cement of different manufacturers and with different brands or types shall be kept separately and shall
not be used in the same mix.

Consignment of cement shall be used in the order of delivery.

Only one brand, grade or kind of cement shall be used in a given structure, except upon the written
permission of the Engineer.

COARSE AGGREGATE

Coarse aggregate for all types of Concrete with the exception of blinding concrete shall conform to the
requirements of ASTM C 33.

Coarse aggregate shall be hard, durable, clean, free from dust and other deleterious materials. The
grading of the coarse aggregate shall be such that when combined with the approved fine aggregate and
cement, it shall produce workable concrete of maximum density

NOMINAL SIZE OF COARSE AGGREGATE

Different sizes of coarse aggregates should be mixed in proportions, which would be determined during
trial mixes. The course aggregate to be used in the concrete mix shall be dry mixed from different sizes
in specified/selected proportion one day before casting.

Nominal size of the coarse aggregate shall not be larger than one-fifth of the narrowest dimension
between sides of forms or one-third the depth of slabs or three-fourth the minimum clear spacing
between individual reinforcing bars or bundle of bars.

FINE AGGREGATE

Fine aggregates shall be non-saline clean natural sand and have a specific gravity not less than 2.6, a
Fineness Modulus not less than what will be specified for a particular type of concrete. It shall conform
to the requirements of ASTM C-33 or equivalent standard.

WATER

All sources of water for use in concrete shall be subject to the approval of the Engineer. Water shall be
reasonably clean, free from injurious quantities of oil, alkali, salts and organic materials or other
substances that may be deleterious to concrete or reinforcement and shall not contain any visibly solid
material. Water whose concentration of chloride ion is in excess of 3,000 ppm (parts per million) shall
not be used for the production of concrete. If requested by the Engineer, water shall be tested by
comparing with water of known satisfactory quality. Such comparison shall be made by means of
standard cement tests for soundness, time of setting and mortar strength. Any indications of
unsoundness, change in time of setting of plus or minus 30 minutes or more, or reduction of more than
10 percent in mortar strength shall be sufficient cause for rejection of the water under test.

ADMIXTURES
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Suitable admixtures may be used in concrete mixes with the prior acceptance of the Engineer. The type
and source of admixture, and the amount added and method of use shall be to the acceptance of the
Engineer, who shall be provided with the following data:

i.  The manufacturer’s recommended dosage and detrimental effects of underdosage and over-

dosage.

ii.  The chemical name of the main active ingredients in the admixture.

iii. Whether or not the admixture contains chloride and, if so, the chloride content of the admixture
expressed in percentage of equivalent anhydrous calcium chloride by weight of admixture.

iv. Whether or not the admixture leads to the entraining of air when used at the manufacturers
recommended dosage.

V. Evidence of previous satisfactory performance of concrete containing the additive.

Admixtures containing chloride other than impurities from admixture ingredients shall not be used in
concrete containing embedded aluminium, or in concrete cast against permanent galvanized metal
forms.

In admixtures for use in reinforced concrete, the chloride ion content shall not exceed one percent by
weight of the admixture. If more than one admixture is used, the admixtures shall be compatible with
each other and shall be incorporated into the concrete mix in correct sequence so that the desired
effects of all admixtures are obtained.

Fly ash or other pozzolans used as admixtures shall conform to ‘Specification for Fly Ash and Raw or
Calcined Natural Pozzolan for use as a Mineral Admixture in Portland Cement Concrete (ASTM C 618)’.
All air entraining admixtures shall conform to ‘Specification for Air Entraining Admixtures for Concrete
(ASTM C 260)'.

Air entraining and chemical admixtures shall be incorporated into the concrete mix in a water solution.
The water so included shall be considered to be a portion of the allowed mixing water. Admixtures shall
be incorporated through a dispensing system sufficiently accurate to deliver within + 5% of the
approved dosage rate.

All admixtures shall be used strictly in accordance with the manufacturer’s instructions. A ‘Literature of
Compliance’ of the admixture shall be furnished to the Engineer for each shipment of admixture used in
the work. The said literature shall be based upon laboratory test results from an approved testing facility
and shall authenticate that the admixture meets all requisite specifications.

9.1.3 TESTING OF MATERIALS
GENERAL

All tests shall be performed at Site and/or in the PEC Laboratories. Testing outside the scope of Site or
PEC Laboratories shall be carried out at a recognized laboratory that will be designated by the Engineer.
The test results shall be authenticated by the Head of the Laboratory.

CEMENT
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Hydraulic cement shall be sampled and tested in accordance with the standard methods referred to in
AASHTO M 85.

Cement may be sampled either at the factory or at the Site of the Work as provided in the
Specifications.

The Contractor shall notify the Engineer of dates of delivery so that there will be sufficient time for
sampling the cement, either at the factory or upon delivery. If this is not done or if additional tests are
necessary, the Contractor may be required to re-handle the cement in the store for the purpose of
obtaining the required samples.

Sampling shall normally be instructed by the Engineer for every stored 200 cubic meter of concrete
production with the concerned cement type or if the source of cement has been changed.

AGGREGATE

Tests to assess the suitability of the aggregates proposed for use in concrete to be placed in the
permanent works shall be as follows:

i Grading
ii. Magnesium sulphate soundness
iii.  Specific gravity and water absorption
iv. Clay, silt and dust content
V. Organic impurities

vi.  Sulphate and chloride content
vii. Elongation and flakiness
viii. Potential alkali reactivity

iX. Los Angeles Abrasion Test
X.  Aggregate drying shrinkage.

These tests are to be carried out in accordance with the appropriate ASTM Standards and the results
shall comply with the limits given therein or as otherwise stated in this Specification. Grading shall be
carried out at least at a weekly interval when concrete is being produced on a regular basis or before the
start of production when irregular.

The Contractor shall supply samples of the aggregate materials proposed to be used for testing of
Elongation and Flakiness Index, Los Angeles Abrasion Value (coarse aggregate) and Fineness Modulus
(fine aggregate) and grading and other tests as required by the Engineer.

From the aggregate materials proposed by the Contractor, samples shall be selected according to ASTM
D 75 and D 3665 in the presence of the Engineer. The samples shall be brought to the Site laboratory
and tested for proving their conformance with the relevant Section of BS or ACI Codes.

The quality control of the aggregate shall be as directed by the Engineer. Grading shall normally be
checked daily.
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Moisture content of the aggregate shall be determined daily and at any time when a change in the
moisture content is expected.

If the Contractor proposes to change the source of supply of aggregates, samples from the new source
shall similarly be supplied and tested.

Grading of mixed coarse aggregate shall be checked at Site.
WATER

The water used in mixing or curing concrete shall be tested by methods described in AASHTO Test
Method T 260.

In sampling water for testing, care shall be taken that the containers are clean and that samples are
representative.

When comparative tests are made with a water of known satisfactory quality, any indication of
unsoundness, marked change in time of setting, or a reduction of more than 10 percent in mortar
strength, shall be sufficient cause for rejection of the water under test.

Water shall be tested before commencement of work or any time required by the Engineer, or if the
source is changed.

ADMIXTURES

The Contractor shall submit to the Engineer specifications and samples of any admixtures or additives
that he proposes to use at least 28 days before the commencement of construction or manufacture of
the particular structure on which he intends to use the admixture.

Any tests the Engineer may require on concrete mixes on account of the Contractor’s proposal to use
additives shall be carried out at the expenses of the Contractor.

9.14 COMPOSITION OF CONCRETE
CONCRETE CLASSES

The class of concrete and properties applicable to the concrete in various parts of structures shall be as
specified in the following table.

Each mix shall be designed to ensure optimum workability, prevent segregation and produce a dense,
durable concrete by adjusting the fine and coarse aggregate proportions following procedures as stated
under the Sub-section of ‘Design of Concrete Mix’ of this Specification.
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28 day Cylinder Conrss Mix Ratio (by
Concrete Class strength in Ibs/in’ Aggregats Typa volume) (only
(minimum) Breg yP indicative)
A-1 4000 Crushed Stone 1:1:2
A-2 3000 Crushed Stone 1:1.5:3
A-3 2500 Crushed Stone 1:2:4

The various classes of concrete shall be placed at locations as would be specified on the Drawings (if so)
or elsewhere as directed by the Engineer.

Strength requirement is the only determining factor for acceptance of any above stated class of
concrete. The mix ratio only shows the minimum cement requirement and it shall not put the Engineer
under any obligation to accept concrete unless the requisite strength is established. If required, the
cement content has to be increased to attain the desired strength without any additional costs to be
paid to the Contractor.

Strength of each and every cylinder tested should conform the aforementioned specified value. Trial
mixes for every class of concrete with representative material from the Site, shall be prepared by the
Contractor in the laboratory in accordance with the approved procedures. The nominal strength in these
tests shall exceed the specified minimum strength by 10%.

If required, suitable admixtures as approved by the Engineer would have to be added to the concrete
mix to attain the desired strength without any additional costs to be paid to the Contractor. The effect
of the admixture shall be carefully observed by trial mix and tests before its use.

As the work progresses, the Engineer reserves the right to change the proportions from time to time, if
conditions warrant so in the interest of satisfactory output. Any such changes will be made at no
additional compensation to the Contractor.

9.1.5 REGULATION OF WATER CONTENT
The amount of water used in the concrete for volume batching shall be regulated to adjust for any

variation of the moisture content or grading of the aggregates as they enter the mixer as follows:

The batched volume of damp fine aggregate shall be corrected to the equivalent volume of dry
aggregate. The volume of moisture in the aggregates shall be deducted from the free water to be added
to the mix. To expedite correction to fine aggregate, a “bulking curve” showing the relation between
moisture content and increase over dry volume shall be prepared in advance by tests on the fine
aggregate used. The Engineer may direct the use of a slump less than that specified whenever concrete
of such lesser slump can be consolidated into place by means of vibration specified herein. Addition of
water to overcome stiffening of the concrete before placing will not be permitted. Concrete shall have
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uniform consistency from batch to batch. Aggregate shall not be batched for concrete when free water
is dripping from the aggregate.

Concrete mix proportions shall be such that the concrete is of adequate workability and can properly be
compacted. Suggested ranges of values of workability of concrete for some placing conditions are given
in the following Table.

MNominal
) Compac-
Degree of maximum Slump
Placing Conditions ting
Workability aggregate mm
factor
(mm)
Small sections (i.e. pre-
cast or > 300mm thick)
subjected to intensive 20 0.78 0-10
Very Low . .
vibration and large 40 0.78 0-25
sections to normal
vibration
Simple reinforced sections 20 0.85 10-25
Low with vibration and large
sections without vibration 40 0.85 25-50
Simple reinforced sections
. without vibration and 20 0.92 25-50
Medium . . .
heavily reinforced sections 40 0.92 50-100
with vibration
Hizh Heavily reinforced sections 20 0.95 50-125
€ without vibration a0 0.95 100-175

When the consistency of the concrete is found to exceed the nominal slump, the mixture of subsequent
batches shall be adjusted to reduce the slump to a value within the nominal range. Batches of concrete
with a slump exceeding the maximum specified shall not be used in the work.

If concrete of adequate workability cannot be obtained by the use of the minimum cement content as
would be allowed, the cement and water content shall be increased without exceeding the specified
water/cement ratio, or an approved admixture shall be used.

9.1.6 DURABILITY OF CONCRETE
SPECIAL EXPOSURES
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For concrete intended to have low permeability when exposed to water, the water cement ratio shall
not exceed 0.50.

For corrosion protection of reinforced concrete exposed to brackish water, sea water or spray from
these sources, the water cement ratio shall not exceed 0.40.

If minimum requirement of concrete cover as given under the Section on ‘Reinforcing Steel’ is increased
by 12mm, water cement ratio may be increased to 0.45.

The requirement of water cement ratio on Normal Weight Aggregate Concrete, if exposed to Sulphate
containing solutions, shall be calculated using the weight of cement meeting the requirements of ASTM
C 150 or C 595 plus the weight of fly ash or pozzolan satisfying ASTM C 618 and/or slag satisfying ASTM
C 989.

SULPHATE EXPOSURES

Concrete to be exposed to sulphate containing solutions or soils shall conform to the requirements of
the Table given below or be made with a cement that provides sulphate resistance with the maximum
water cement ratio provided in the Table.

Calcium chloride shall not be used as an admixture in concrete exposed to severe or very severe
sulphate containing solutions, as defined in Table given below.

Requirements for Normal Weight Aggregate Concrete Exposed to Sulphate Containing Solutions

Water Soluble Sulphate Maxirmurm
Sulphate Sulphate (SO4) in (s04) in Cement
exposure soil (percent b water L Water Cement
P ’ : Y Type Ratio, by weight
weight) (ppm)
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Negligible 0.00-0.10 0-150
I, IP(MS),
IS(MS),
Moderate? 0.10-0.20 150-100 P(MS), 0.50
I(PM) (MS)
I(SM) (MS)
1500-
Severe 0.20-2.00 10,000 v 0.45
Very Over V plus
O 2.00 0.45
Severe ver 10,000 pozzolan®
Note:

1. For types of cement see ASTM C150 and C595.

2. Sea water

3. Pozzolan that has been determined by test or service record to improve Sulphate resistance when

used in concrete containing Type V cement.

CORROSION OF REINFORCEMENT

For corrosion protection, maximum water soluble Chloride ion concentrations in hardened concrete at

ages from 28 to 42 days contributed from the ingredients including water, aggregates, cementitious

materials, and admixtures, shall not exceed the limits specified in the Table given below. When testing is

performed to determine water soluble Chloride ion content, test procedures shall conform to AASHTO T

260, “Methods of Sampling and Testing for Total Chloride lon in Concrete and Concrete Raw Materials”.

Type of Member

Maximum water soluble
Chloride ion (C1) in Concrete,
percent by weight of cement

Reinforced concrete exposed to chloride in

: 0.15
service
Reinforced concrete that will be dry or 1.00
protected from moisture in service |
Other reinforced concrete construction 0.30

Y Nexus
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When reinforced concrete will be exposed to brackish water, sea water, or spray from these sources,
the above requirements for water cement ratio, or concrete strength and minimum cover requirements
(shown under the relevant Sub-section of the Section on ‘Reinforcing Steel’) shall be satisfied.

9.1.7 DESIGN OF CONCRETE MIX
When designing the concrete mix, the following conditions shall be considered:

STRENGTH

The class of the concerned concrete is to be as shown on the Drawings (if shown). The class is the
specified cylinder strength of 28 days and shall be determined as indicated above in the Table under the
Sub-section on ‘Concrete Classes’ of this Section.

WATER/CEMENT RATIO

The ratio of free water to cement when using saturated surface dry aggregate shall be as low as possible
and not to exceed 0.50 by weight for all concrete.

For concrete in pile caps in contact with the ground, the water cement ratio shall not exceed 0.45.
CEMENT TYPE AND MINIMUM CONTENT

Type-1 Cement shall be used for all classes for “Concrete”.

MINIMUM FILLER CONTENT

Filler is defined as fine concrete aggregates including cement with a grain diameter less than 0.25mm. It
shall not be less than (except mass concrete) 435 Kg per cubic meter Concrete for maximum 20mm size
Coarse Aggregate. The same for maximum 40mm size Coarse Aggregate shall not be less than 350 kg per
cubic meter of Concrete.

COARSE AGGREGATE

The maximum size of the coarse aggregate shall be either 40mm or 20mm and the grading and quality
shall be as indicated in the portion of ‘Coarse Aggregate’ under the Sub-section on ‘Construction
Materials’ of this Specification or as specified on the Drawings or as directed by the Engineer.

FINE AGGREGATE

The grading and quality is to be as indicated in the portion of Sub-section on ‘Fine Aggregate’ under the
Section on ‘Construction Materials’ of this Specification or as specified on the Drawings or as directed by
the Engineer.

WORKABILITY

The concrete shall be of suitable workability to obtain full compaction. Slumps measured, as described
in ASTM C-143 shall be in accordance with the values shown unless otherwise required or approved by
the Engineer.

r‘ NEXUS Page 148 of 349



STATELIFE INSURANCE CORPORATION OF PAKISTAN

The designed concrete mix shall be approved by the Engineer to meet the requirements for each
structural component.

Prior to the commencement of concrete operations, the Contractor shall design a mix for the concrete
and prepare and test concrete samples of this mix under laboratory conditions. Preliminary mixes shall
be repeated and adjusted as necessary to produce a concrete mix meeting the requirements stated
under the Sub-section on “Composition of Concrete” of this Specification. The details of the mix and test
results shall be submitted to the Engineer for his approval.

Following the Engineer’s approval of the mix design, the Contractor shall prepare a trial mix in the
presence of the Engineer. The trial mix shall be batched, mixed and handled using the same methods
and plant, the Contractor proposes to use. The mix shall comprise not less than half a cubic meter of
concrete. The proportions of cement, aggregates and water shall be carefully determined by weight in
accordance with the Contractor’s approved mix design and sieve analysis shall be made for the fine and
coarse aggregates.

Twelve concrete cylinder samples shall be made from the trial mix in the presence of the Engineer. The
concrete cylinders shall be made, cured, stored and tested in accordance with BS 1881 or ASTM C-39. Six
cylinders shall be tested at 7 days and six cylinders shall be tested at 28 days. If the strength of any of
the cylinders tested at 28 days is recorded below the characteristic strength, the Contractor shall
redesign the mix, make further preliminary mixes for the Engineer’s approval. He shall then undertake
additional trial mixes and test the resultant samples until a satisfactory mix is obtained and approved by
the Engineer.

From the same mix as that from which the test specimens are made, the workability of the concrete
shall be determined by the slump test in accordance with ASTM C-143. The remainder of the mix shall
be cast in a mould and compacted. After 24 hours, the sides of the mould shall be struck off and the
surface examined in order to satisfy the Engineer that an acceptable surface can be obtained with the
mix.

When a proposed mix has been approved, no variation shall be made in the mix proportions, or in the
type, size, grading zone or source of any of the constituents without the consent of the Engineer. He
may require further trial mixes to be made before any such variation is approved.

Until the Engineer approves the results of trial mixes for a particular class of concrete, no concrete of
the relevant class shall be placed in the works.

During production, the Engineer may require additional trial mixes before a substantial change is made
in the materials or in the proportions of the materials to be used. However, it will not need to be carried
out when adjustments are made to the mix proportions during production in order to minimize the
variability of strength and to approach more closely the target mean strength.

Trial mixes for mass concrete are not requested provided the Contractor is able to submit test results
from mixes carried out before which prove that the demanded quality of the mass concrete is according
to the Specifications.

r‘ NEXUS Page 149 of 349



STATELIFE INSURANCE CORPORATION OF PAKISTAN

When the Contractor intends to purchase factory-made pre-cast concrete units, trial mixes may be
dispensed with provided that evidence is given to satisfy the Engineer that the factory regularly
produces concrete, which complies with the Specifications. The evidence shall include details of mix
proportions, water-cement ratios, slump tests and strengths obtained at 28 days.

Selection of the trial mix is the ultimate responsibility of the Contractor regardless of its approval
accorded by the Engineer

9.1.8 PROPORTIONING OF MIX
Proportions of materials for concrete shall be such that:

xi.  Workability and consistency are achieved for proper placement into forms and around
reinforcement, without segregation or excessive bleeding.

Xii. Resistance to special exposures to meet the durability requirements are provided, and

Xiii. Conformance with strength test requirements is ensured. The approved mix shall be

proportioned by weight or, except cement by volume, if volume batching is approved by the
Engineer. Allowance shall be made for the moisture content of the aggregates.

Fine and coarse aggregates and water may only be measured by volume in boxes or containers
approved by the Engineer. Cement shall be added to Concrete Mixer by whole number of bags only.

9.1.9 CONCRETE IN BLINDING LAYERS
The blinding concrete/lean concrete (Mix 1:3:6) shall be mixed in proportion by volume wherever

specified on the Drawings. Ordinary Portland Cement and well-graded aggregate of maximum nominal
size, not exceeding 40mm, shall be used unless otherwise specified.

9.1.10 BATCHING
GENERAL

The Contractor shall provide and maintain suitable measuring equipment and devices of good order
required to determine and control accurately the relative amount of various materials entering the mix.

All measurements shall be by weight/volume and shall be accurate within a tolerance of 1% for each
batch. Besides, the deviation from the average amount of filler from ten samples of different batches of
fresh concrete should not be more than 6%.

Satisfactory methods of handling materials shall be employed.

A batching plant shall be used for measuring materials but alternative methods proposed by the
Contractor may be considered subject to the approval of the Engineer. The batching plant shall include
bins, weighing hoppers and scales for the fine aggregate and for each separated size of coarse
aggregate. If cement is used in bulk, a bin, hopper and scales for the cement shall be included. The
container shall be watertight.

Provisions satisfactory to the Engineer shall be made for batching other components of the mix at the
batching plant or at the mixer, as may be necessary. The batching plant may be either of stationary or of
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mobile type. It shall always be properly leveled within the accuracy required for the proper operation of
the weighing mechanisms.

BINS AND HOPPERS

Bins with adequate separate compartments for fine aggregate and for each required size of coarse
aggregate shall be provided in the batching plant. Each compartment shall discharge efficiently and
freely in to the weighing hopper. Means of control shall be provided so that as the quantity desired in
the weighing hopper is being approached, the material may be added slowly and shut off with precision.
A port or other opening for removing an overload of the several materials from the hopper shall be
provided.

Weighing hoppers shall be constructed so as to discharge fully.
SCALES

The scales for weighing aggregates and cement shall be of either the beam type or the dial type without
spring. They shall be accurate within one-half of 1% under operating conditions throughout the range of
use. Ten 25 kilogram weights shall be available for checking the accuracy. All exposed fulcrums, clevises
and similar working parts of scales shall be kept clean. When beam-type scales are used, provision shall
be made for indicating to the operator that the required load in the weighing hopper is being
approached. The device shall indicate at least the last 100 kilograms of load and upto 25 kilograms over-
load. All weighing and indicating devices shall be in full view of the operator while charging the hopper
and he shall have convenient access to all controls.

Cement may be measured by weight, or in standard bags weighing 50 kilograms net each. When
measured by weight, a separate satisfactory scale and hopper shall be provided together with a boot or
other approved device to transfer the cement from the weighing hopper.

The amount of water shall be measured by weight separately on an individual scale or may be measured
by volume.

Any solid admixture, to be added, shall be measured by weight. However, liquid or pest admixtures may
be measured by volume or weight.

9.1.11 QUALITY CONTROL OF CONCRETE
GENERAL

The Contractor shall assume the full responsibility that the quality of the concrete conforms to the
Specifications and this responsibility shall not be waived by the tests carried out and the test results
approved by the Engineer.

The Contractor shall thus at his own discretion establish additional testing procedures as necessary. The
Contractor shall be responsible for providing samples of concrete and its constituent materials either for
testing by himself or for testing at the Engineer’s laboratory or laboratory designated by the Engineer.
For this purpose, concrete test cylinders, which shall be made in accordance with BS 1881/ASTM C 31
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shall be deemed to be ‘Samples’. All sampling of constituent materials shall be carried out in accordance
with the provisions of the appropriate British/American Standard and all sampling of fresh and of
hardened concrete shall be carried out in accordance with the provisions of BS 1881/ASTM C 31 unless
such provision is at variance with the Specification.

The tests, which the Contractor is required to undertake on behalf of the Engineer, are those to be
carried out on fresh concrete at the place of final deposit, or elsewhere at Site as directed by the
Engineer.

ADJUSTMENT OF WATER/CEMENT RATIO

The Contractor shall test aggregates for moisture content and so determine the water- cement ratio of
the fresh concrete. Determination of water-cement ratio shall be carried out as required by the Engineer
and the results and calculations shall be submitted to him.

SLUMP TESTS

Slump testing of concrete shall be carried out as required by the Engineer. The minimum is one test at
the commencement of each casting, one per hour of casting and one each time a strength test specimen
is taken.

The Engineer shall make available a slump cone at Site and the testing shall be carried out in accordance
with ASTM C-143.

The slump of concrete to be used in the works shall not exceed the slump of the trial mix by more than
10% and shall in any case be not more than the maximum specified.

COMPRESSIVE STRENGTH

The Contractor shall, in the presence of the Engineer, sample concrete for testing from the batching and
mixing plant at the time of pouring of concrete into the forms or elsewhere. Samples shall be obtained
at uniform intervals throughout the production or delivery of concrete for a given placement.

The Contractor shall carry out cylinder testing of concrete strength as required by the Engineer. A
minimum of three test cylinders shall be taken for each day’s casting or for every 15 cubic meters of
concrete cast in larger pours.

After stripping, each cylinder shall be indelibly marked with the date of taking cylinder, location in the
structure and prescribed number.

The Engineer shall make available 2 sets of three test moulds (cylinder) at Site. Samples for testing shall
be taken in the presence of the Engineer and shall be dated.

Tests cylinder shall be tested for 7 days and 28 days compressive strength in accordance with ASTM C-
39.
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A strength test result shall be the average of the strengths of two cylinders made from the same sample
of concrete and tested at 28 days. Strength level of an individual class of concrete shall be considered
satisfactory if both of the following requirements are met:

i Average of three consecutive strength tests equals of exceeds the specified strength.
ii. No individual strength test (average of two cylinders) falls below the specified strength by more
than 3.5 N/mm2.

However, the following may be an alternative —

The average strength of the three consecutive cylinders, tested at 28 days, shall exceed the specified
strength. One out of the three cylinders tested may have a value less than the specified strength
provided that it is not less than 85% of the specified strength, except that not more than one test result
per element may be below the specified strength.

FAILURE TO PASS TESTS

If cylinders taken at Site during the progress of the works fail to reach the specified strength, no further
pouring of concrete shall take place until the cause of the failure has been established and corrective
measures have been taken to the satisfaction of the Engineer.

The Engineer may require that core samples are taken and tested in accordance with ASTM C 42 or
similar standard or other tests be performed on sections of the works made from the suspect concrete.
If such tests fail to demonstrate the integrity of the sections of the works, all sections made with the
suspect concrete shall be removed from the Site. Costs of all such tests and removal of concrete
including the cost of the concrete shall be borne by the Contractor.

TESTING HARDENED CONCRETE

Entire operation shall be carried out as per the approval of the Engineer with due precaution so that the
structural integrity is no way affected. The Contractor shall remain responsible for any negligence. If
approved by the Engineer, on each specific occasion, hardened concrete liable to rejection shall be
tested for compressive strength in accordance with ASTM C 42 at the Contractor’s expenses. Unless
otherwise directed, cores shall be 150mm in diameter. At least three specimens shall be cored and
tested from the locations as directed by the Engineer.

If the average compressive strength of the core specimens, so obtained, is equal to or greater than 85%
of the specified 28-days cylinder, compressive strength for that section of the work (the concrete
represented by the core specimen) shall be considered to be structurally satisfactory.

If the concrete is considered to be structurally satisfactory, the holes left by the removal of the test
cores shall be appropriately repaired or as directed by the Engineer. Unless otherwise directed, concrete
that will fail to meet the requirements of the Specifications shall be removed and replaced in an
approved manner without any extra costs to the Employer.
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9.1.12 CONCRETE CONSTRUCTION
GENERAL

The Contractor shall, in due time and as soon as possible, submit his proposed construction methods
and work programme along with Shop Drawings to the Engineer and shall obtain his approval before
commencement of any works.

The Contractor shall maintain an adequate number of trained and experienced supervisors and foremen
at the Site to supervise and control the Work.

MIXING CONCRETE

All concrete shall be mixed in batch mixers. It may be mixed at the Site of construction, at a central
plant, or in transit. Each mixer shall have attached to it, in a prominent place, a manufacturer’s plate
showing the capacity of the drum in terms of mixed concrete and the speed of rotation of the mixing
drum.

MIXERS AT THE SITE OF CONSTRUCTION

Mixers at local Sites shall be approved drum-type capable of combining the aggregate, cement, and
water into a thoroughly mixed and uniform mass within the specified mixing period and of discharging
the mixture without segregation.

The mixer shall be equipped with a suitable charging hopper, water storage and a water-measuring
device, accurate within 1%. Controls shall be so arranged that the water can be applied only while the
mixer is being charged. Suitable equipment for discharging the concrete shall be provided. The mixer
shall be cleaned at suitable intervals. The pickup and throw over blades in the drum shall be replaced
when they have lost 10% of their depth. The mixer shall be operated at a drum speed of not less than 15
nor more than 20 revolutions per minute at the recommended speed of the manufacturer. The batched
materials shall be so charged into the drum that a portion of the water shall enter in advance of the
cement and aggregates and the water shall continue to flow into the drum for a minimum time of 5
seconds after all the cement and aggregates are in the drum. Mixing time shall be measured from the
time all materials, except water, are in the drum and shall, in the case of mixers having a capacity of 1
cubic meter or less, not be less than 50 seconds nor more than 70 seconds. Mixing shall be continued for
at least 90 seconds after all materials are in the drum, unless a shorter time is shown to be satisfactory
by the mixing uniformity tests of ‘Specification for Ready Mixed Concrete’ (ASTM C 94). In the case of
dual drum mixers, the mixing time shall not include transfer time. The contents of an individual mixer
drum shall be removed before a succeeding batch is emptied therein. Any concrete mixed less than the
specified minimum time shall be discarded and disposed of by the Contractor at his own expenses.

The volume of concrete, mixed per batch, shall not exceed the mixer’s nominal capacity in cubic meters
as shown on the manufacturer’s guaranteed capacity standard rating plate on the mixer. However, an
overload upto 20% of the mixers nominal capacity may be permitted provided concrete test data for
strength, segregation and uniform consistency are satisfactory, and provided no spillage of concrete
takes place.
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Re-tempering concrete by adding water or by other means shall not be permitted. Concrete, which is
not of the required consistency at the time of placement, shall not be used.

CENTRAL PLANT MIXERS

These mixers shall be of approved drum type capable of combining the aggregate, cement and water
into a thoroughly mixed and uniform mass within the specified mixing period and of discharging the
mixture without segregation. Central plant mixers shall be equipped with an acceptable timing device
that will not permit the batch to be discharged until the specified mixing time has elapsed. The water
system for a central mixer shall be either a calibrated measuring tank or a meter and shall not
necessarily be an integral part of the mixer.

The mixer shall be cleaned at suitable intervals. It shall be examined daily for changes in interior
condition. The pick-up and throw-over blades in the drum shall be replaced when they have lost 10% of
their depth.

Central plant mixers, which have a capacity of 2-5 cubic meters and greater than 5 cubic meters, may
permit a minimum mixing time of 90 seconds and 120 seconds respectively provided a mixing analysis
and tests of the job materials indicate such produced concrete is equivalent to strength and uniformity
to that attained as stated in the preceding paragraphs

HAND MIXING

The Engineer shall normally not allow any hand mixing in the preparation of concrete. However, under
some special circumstances, exigencies and for small works, it may be compelling to allow hand mixing
while preparing the concrete. In the case hand mixing is allowed, the procedures stated below shall be
followed in a chronological order: i. Water-tight platform should be constructed with cement concrete
or bricks. The size of the platform shall be such that it will be possible to accommodate the requisite

quantity of mixture in a single batch. The materials of a single batch should be calculated out carefully.

ii. The requisite quantity of sand, being determined at a certain proportion, should be measured in a
wooden box of specified size and to be spread on the platform with uniform thickness and the top is to
be leveled. The requisite quantity of cement should also be measured and spread with uniform
thickness over the stack of sand.

iii. Sand and cement as stacked above shall have to be mixed up by reversing with spade starting from
one end and progressing towards the other. This procedure to be carried on carefully, thoroughly and
repeatedly in such a manner that the mixture ultimately turns into a uniform colour and density. The
mixture should then be stacked in a heap on a portion of the platform.

iv. The requisite quantity of coarse aggregate should then be stacked on the left out spaces of the
platform and the top surface be leveled. The previously mixed sand and cement mixture shall than be
spread with uniform thickness over the coarse aggregate. The height of these two layers in combination
should better not to exceed 250mm. They are then to be thoroughly mixed with spade for several times.
In each time, the mixing should proceed from one end. The mixing shall be continued until the mixture
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takes a uniform colour and density. The mixture will than be stacked with uniform height and leveled
(the height of the stack may normally be maintained at 250mm).

v. The top surface of the stack will than be shaped concave and the requisite amount of water to be
poured in. It is then be thoroughly mixed with spade with caution and as quickly as possible. The mixing
shall be continued till the mixture takes a uniform colour and density. The mixture shall invariably be
conveyed, placed, compacted and to be given the final shape within 45 minutes on mixing.

CONVEYING CONCRETE

Concrete shall be conveyed from the mixer/batching plant to the place of final deposit as rapidly as
possible by methods that will prevent segregation or loss of materials. Conveying equipment shall be
capable of providing a supply of concrete to the place of deposit without segregation of ingredients and
without interruptions sufficient to permit loss of plasticity between successive increments. Remixing of
concrete shall not be allowed. Concrete, which does not reach its final position in the forms within the
stipulated time, shall not be used.

Mixed concrete shall be transported from the central mixing plant to the work Site in agitator trucks or
upon written permission by the Engineer in non-agitator trucks. Delivery of concrete shall be so
regulated that placing is at a continuous rate unless delayed by the placing operations. The intervals
between delivery of batches shall not be so great as to allow the concrete in place to harden partially,
and in no case such an interval shall exceed 30 minutes

AGITATOR TRUCKS

Unless otherwise permitted in writing by the Engineer, agitator trucks may be used for transportation of
central plant mixed concrete. Agitator trucks shall have watertight revolving drums suitably mounted
and shall be capable of transporting and discharging the concrete without segregation. The agitating
speed of the drum shall not be less than 2 or more than 6 revolutions per minute. The volume of the
mixed concrete permitted in the drum shall not exceed the manufacturer’s rating nor exceed 80% the
gross volume of the drum.

Upon approval by the Engineer, open-top revolving-blade truck mixers may be used in lieu of agitating
trucks for transportation of central plant mixed concrete.

The interval between introduction of water into the mixer drum and final discharge of the concrete from
the agitator shall not exceed 45 minutes. During this interval the mix shall be agitated continuously.

NON-AGITATOR TRUCKS

Bodies of non-agitating equipment shall be smooth, watertight metal containers equipped with gates
that will permit control of the discharge of the concrete. Covers shall be provided when needed for
protection against weather.

The non-agitating equipment shall permit delivery of the concrete to the work Site in a thoroughly
mixed and uniform mass with a satisfactory degree of discharge.
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Uniformity shall be satisfactory, if samples from the one-quarter and three-quarter points of the load do
not differ by more than 30mm in slump. Discharge of concrete shall be completed within 30 minutes
after the introduction of the mixing water to the cement and aggregate.

TRUCK OR TRANSIT MIXERS

These shall be equipped with electrically actuated counters by which the number of revolutions of the
drum or blades may readily be verified and the counters shall be actuated at the commencement of
mixing operations at designated mixing speeds. The mixer when loaded shall not be filled to more than
60% of the drum gross volume. The mixer shall be capable of combining the ingredients of the concrete
in to a thoroughly mixed and uniform mass and of discharging the concrete with a satisfactory degree of
uniformity.

Except when intended for use exclusively as agitators, truck mixers shall be provided with a water-
measuring device to measure accurately the quantity of water for each batch. The delivered amount of
water shall be within plus or minus 1% of the indicated amount.

Truck mixers may be used for complete mixing at the batch plant and as truck agitators for delivery of
concrete to job Site or they may be used for complete mixing of the concrete at the job Site. They shall
either be a closed watertight revolving drum or an open top revolving blade or paddle type.

The amount of mixing shall be designated in number of revolutions of the mixer drum. When a truck
mixer is used for complete mixing, each batch of concrete shall be mixed for not less than 70 nor more
than 100 revolutions of the drum or blades at the rate of rotation designated by the manufacturer of the
equipment as the “mixing speed”. Such designation shall appear on a metal plate attached to the mixer.
If the batch is at least 0.5 cubic meter less than guaranteed capacity, the number of revolutions at
mixing speed may be reduced to not less than 50. Mixing in excess of 100 revolutions shall be at the
agitating speed. All materials, including the mixing water, shall be in the mixer drum before actuating
the revolution counter, which will indicate the number of revolutions of the drum or blades. When wash
water (flush water) is used as a portion of the mixing water for the succeeding batch, it shall be
accurately measured and taken into account in determining the amount of additional mixing water
required.

When wash water is carried on the truck mixer, it shall be carried in a compartment separate from the
one used for carrying or measuring the mixing water. The Engineer will specify the amount of wash or
flush water and may specify a “dry” drum, if wash water is used without measurement or without
supervision.

When a truck is used for complete mixing at the batch plant, mixing operations shall begin within 30
minutes after the cement has been added to the aggregate. After mixing, the truck mixer shall be used
as an agitator, when transporting concrete, at the speed designated as agitating speed by the
manufacturer of the equipment. Concrete discharge shall be completed within 45 minutes after the
addition of cement to the aggregates. Each batch of concrete, delivered at the job Site, shall be
accompanied by a time slip issued at the batching plant, bearing the time of departure therefrom. When
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the truck mixer is used for the complete mixing of the concrete at the job Site, the mixing operation
shall begin within 30 minutes after cement has been added to the aggregates.

The rate of discharge of the plastic concrete from the mixer drum shall be controlled by the speed of
rotation of the drum in the discharge direction with the discharge gate fully opened.

HANDLING AND PLACING OF CONCRETE

Concrete placing shall not be commenced without the written approval of the Engineer or his
representative. This approval shall be in the form of a standard checklist approved by the Engineer prior
to the commencement of the Work. The checklist shall be filled in and approved by the Engineer or his
representative during his inspection and acceptance of materials, plant and equipment, concrete
pouring arrangements, the positioning, fixing and condition of reinforcement and any other items to be
embedded including the cleanliness, alignment and suitability of the containing surfaces or formwork.

The temperature of concrete at the time of placing shall not exceed 35°C.

In preparation for the placing of concrete all sawdust, chips and other construction debris and
extraneous matter shall be removed from the interior of forms. Struts, stays and braces, serving
temporarily to hold the forms in correct shape and alignment, pending the placing of concrete at their
locations, shall be removed when the concrete placing has reached an elevation rendering their service
unnecessary. These temporary members shall entirely be removed from the forms and not be buried in
the concrete. The concrete shall be placed in the position and sequences indicated on the Drawings, and
Specification or as directed by the Engineer. The concrete shall be placed in clean, oiled formwork and
compacted before initial set has occurred. In any event concrete shall not be placed later than 30
minutes from the time of mixing.

Concrete shall be placed in horizontal layers and each layer shall not be more than 600mm thick except
as hereinafter provided. When less than a complete layer is placed in one operation, it shall be
terminated in a vertical bulkhead. Each layer shall be placed and compacted before the preceding batch
has taken initial set to prevent injury to the green concrete and avoid surfaces of separation between
the batches. Each layer shall be compacted so as to avoid the formation of a construction joint with a
preceding layer that has not taken the initial set.

The concrete shall be deposited as far as possible in its final position without re-handling or segregation
and in such a manner so as to avoid displacement of the reinforcement and other embedded items or
formwork.

Open troughs and chutes shall be of metal or metal line. The use of long troughs, chutes and pipes for
conveying concrete from the mixer to the forms shall be permitted only on written authorization of the
Engineer. Where chutes are used to convey the concrete, their slopes shall not be such as to cause
segregation. Where long steep slopes are required, the chutes shall be equipped with baffles or be in
short lengths that reverse the direction of movement. In case an inferior quality of concrete is produced
by the use of such conveyors, the Engineer may order discontinuation of their use and the installation of
a satisfactory method of placing.
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Pneumatic placing of concrete shall be permitted only if authorized by the Engineer. The equipment
shall be so arranged that a vibration does not damage freshly placed concrete.

Where concrete is conveyed and placed by pneumatic means, the equipment shall be suitable in kind
and adequate in capacity for the work. The machine shall be located as close as practicable to the place
of deposit. The position of the discharge end of the line shall not be more than 3m from the point of
deposit. The discharge lines shall be horizontal or inclined upwards from the machine. At the conclusion
of placement, the entire equipment shall be thoroughly cleaned.

Placement of concrete by pumping shall be permitted only if authorized by the Engineer. The equipment
shall be so arranged that vibrations do not damage freshly placed concrete. Where concrete is conveyed
and placed by mechanically applied pressure, the equipment shall be suitable in kind and adequate in
capacity for the work. The operation of the pump shall be such that a continuous stream of concrete
without air pockets is produced. When pumping is completed, the concrete remaining in the pipeline, if
it is to be used, shall be ejected in such a manner that there is no contamination of the concrete or
separation of the ingredients. After this operation, the entire equipment shall be thoroughly cleaned.

For simple spans, concrete shall preferably be deposited by beginning at the centre of the span and
working from the centre towards the ends. Concrete in girders shall be deposited uniformly for the full
length of the girder and brought up evenly in horizontal layers. For continuous spans, the concrete
placing sequence shall be as shown on the plans or agreed by the Engineer.

Concrete in slab and girder haunches less than 1m in height shall be placed at the same time as that in
the girder stem.

Concrete in slab spans shall be placed in one continuous operation for each span unless otherwise
provided.

Concrete in T-beam or deck girder may be placed in one continuous operation, if permitted by the
Engineer.

Concrete in columns and pier shafts shall be placed in one continuous operation unless otherwise
directed.

Unless otherwise permitted by the Engineer, no concrete shall be placed in the superstructure until the
column forms have been stripped off sufficiently to determine the character of the concrete in the
columns. The load of the superstructure shall not be applied to the supporting structures until they have
been in place at least 14 days unless otherwise permitted by the Engineer.

When the placing of concrete is temporarily discontinued, the concrete, after becoming firm enough to
retain its form, shall be cleaned of Latinate and other objectionable materials to a sufficient depth to
expose sound concrete. To avoid visible joints as far as possible upon exposed faces, the top surface of
the concrete adjacent to the forms shall be smoothen with a trowel. Where a “feather edge” might be
produced at a construction joint, an inset form shall be used to produce a blocked out portion in the
preceding layer which shall produce an edge thickness of not less than 150mm in the succeeding layer.
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Work shall not be discontinued within 450mm of the top of any face unless provision has been made for
a coping less than 450mm thick, in which case, if permitted by the Engineer, a construction joint may be
made at the under side of the coping.

Immediately following the discontinuance of placing concrete, all accumulations of mortar splashed
upon the reinforcement steel and the surfaces of forms shall be removed. Dried mortar chips and dust
shall not be puddled into the unset concrete. If the accumulations are not removed prior to the concrete
becoming set, care shall be exercised not to injure or break the concrete-steel bond at and near the
surface of the concrete while cleaning the reinforcement steels.

Where concrete is required to be placed against undisturbed ground, the entire space between the
finished concrete surface and the ground, including any over-break, is to be completely filled with
concrete of the specified class. The concrete shall be well rammed and compacted to ensure that all
cavities are filled and the concrete is everywhere in contact with the ground. Where permitted by the
Engineer, any extensive patches of over-break may first be filled with concrete belonging to the
appropriate Class as directed by the Engineer.

Where concrete is required to be placed against a metal surface to which it is required to adhere, care
shall be taken to work the concrete well into the re-entrant angles and to ensure contact by hammering
the metal part on its free side provided that this is done without damaging the metal or its protective
coating, if any.

Concrete shall not be dropped through a height greater than 1200mm except with the approval of the
Engineer who may order the use of bankers and the turning over of the deposited concrete by hand
before being placed.

When placing operations would involve dropping the concrete more than 1200mm, it shall be deposited
through sheet metal or other approved pipes. As far as practicable, the pipes shall be kept full of
concrete during placing and their lower ends shall be kept buried in the newly placed concrete. After
initial set of the concrete, the forms shall not be jarred and no strain shall be placed on the ends of
reinforcement bars, which are projected.

All chutes, troughs and pipes shall be kept clean and free from coatings of harden concrete by
thoroughly flushing with water after each run. Water used for flushing shall be discharged clean.

The laying of concrete shall be carried out in such a way that the exposed faces of concrete shall be
plain, smooth, sound and solid, free from honeycomb and excrescencies. After compaction the exposed
concrete surface shall be struck off smooth with hand held steel floats. No plastering of imperfect
concrete faces will be allowed. Any concrete that is defective in any way shall, if so ordered by the
Engineer, be cut out and replaced to such depth or be made good in such manner as the Engineer may
direct.

Construction joints shall be formed in the work where indicated on the Drawings or as previously
approved by the Engineer. Where necessary, the Contractor shall allow for working beyond ordinary
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working hours to allow each section of concrete to be completed in a continuous pour with the placing
of concrete carried upto each construction joint.

DEPOSITING CONCRETE UNDER WATER

Concrete shall not be deposited in water except with the approval of the Engineer and under his
immediate supervision and in this case the method of placing shall be as defined in this portion.

Concrete deposited in water shall be with 10 percent excess cement. It shall be carefully placed in a
compact mass in its final position by means of Tremie, a bottom opening bucket or other approved
methods and shall not be disturbed after being deposited. Special cares must be exercised to maintain
still water at the point of deposit. Concrete shall not be placed in running water. The method of
depositing concrete shall be so regulated as to produce approximately horizontal surfaces. The forms
under water shall be watertight.

The discharge end of the Tremie shall be closed at the start of work so as to prevent water entering the
tube and shall be entirely sealed at all times. The Tremie tube shall be kept full to the bottom of the
hopper. When a batch is dumped into the hopper, the flow of concrete shall be induced by slightly
raising the discharge end, always keeping it in the deposited concrete. The flow shall be continuous until
the work is completed. Concrete slump shall be in between 100mm and 150mm.

Depositing of concrete by the opening bucket method shall conform to the following specifications. The
top of the bucket shall be open. The bottom doors shall open freely downward and outward when
tripped. The bucket shall be completely filled and slowly lowered to avoid backwash. It shall not be
dumped until it rests on the surface upon which the concrete is to be deposited. When discharged, it
shall be withdrawn slowly until it goes well above the concrete.

COMPACTION OF CONCRETE

Concrete, during and immediately after depositing, shall be thoroughly compacted. The compaction
shall be done by mechanical vibration subject to the following provisions:

i. The vibration shall be internal unless special authorizations of other methods are given by the
Engineer or as provided herein.

ii. Mechanical vibrators of the capacity as approved by the Engineer shall be used in conjunction with or
without hand rammers, pokers or any other means as directed by the Engineer.

iii. Vibrators shall be of a type and design as approved by the Engineer. They shall be capable of
transmitting vibration to the concrete at frequencies of not less than 4,500 impulses per minute.

iv. The intensity of vibration shall be such as to visibly affect a mass of concrete of 20mm slump over a
radius of at least 450mm.

v. Vibrators must be operated by skilled workmen engaged/appointed by the Contractor mainly for this
job.
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vi. Surface vibrators of the type of Pan-vibrators, or vibrating screens shall be used for compacting

castings of shallow depth as directed by the Engineer.

vi.

Vii.

viii.

Xi.

Xii.

xiii.

The Contractor shall provide a sufficient number of vibrators to properly compact each batch
immediately after it is placed in the forms. Spare vibrators shall be readily on hand in case of
breakdown.

viii. Vibrators shall be manipulated so as to thoroughly work the concrete around the
reinforcement and embedded fixtures, and into the corners and angles of the forms.

ix. Vibration shall be applied at the point of deposit and in the area of freshly deposited concrete.
The vibrators shall be inserted and withdrawn from the concrete slowly. The vibration shall be of
sufficient duration and intensity to thoroughly compact the concrete, but shall not be continued
so as to cause segregation. Vibration shall not be continued at any one point, to the extent that
localized areas of grout are formed.

X. While using immersion vibrators in walls, these should be lowered to the bottom of the wall
before depositing of concrete is started and pulled up as it proceeds. When using vibrators,
concrete can be placed from bottom to top of wall in one process, provided it is laid in regular
layers. Cares should be taken to ensure that vibrators are not trapped under a great depth of
concrete.

xi. Application of vibrators shall be at points uniformly spaced and not further apart than twice
the radius over which the vibration is visibly effective.

xii. Vibration shall not be applied directly or through the reinforcement to sections or layers of
concrete, which have hardened to the degree that the concrete ceases to be plastic under
vibration. It shall not be used to make concrete flow in the forms over distances so great as to
cause segregation, and vibrators shall not be used to transport concrete in the forms.

xiii. Vibration shall be supplemented by such spading as is necessary to ensure smooth surface
and dense concrete along form surfaces and in corners and locations impossible to reach with the
vibrators.

xiv. In columns, deep beams and walls mild striking by mallets at the outer faces of the form works
should also be done simultaneously during use of vibrator for compaction.

The provisions of this Sub-section shall also apply to pre-cast piling, concrete cribbing and other precast

members except that the manufacturer’s methods of vibration may be used, if approved by the

Engineer.

9.1.13 PROTECTION OF CONCRETE FROM ADVERSE
CONDITIONS

Concrete shall be protected from damage from the effects of sunshine, dry wind, rain, running water or

mechanical damage for a continuous period, until the concrete has reached at least three quarters of its

28-days strength, but for not less than 10-days. Temperature of the concrete mixture shall require to be

maintained between 10°C and 32°C unless otherwise provided herein. The Contractor shall submit his

proposals to achieve this protection for the Engineer’s approval.

Damaged concrete shall be removed and replaced generally. However, it may be repaired to an

acceptable condition if found appropriate by the Engineer.

PROTECTION FROM RAIN
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During rainy weather, proper protection shall be given to ingredients, production methods, handling and
placing of concrete. If required in the opinion of the Engineer, the concrete depositing operation shall be
postponed and newly placed concrete shall be protected from rain after forming proper construction
joint for future continuation.

PROTECTION FROM HOT WEATHER

During hot weather, proper attention shall be given to ingredients, production methods, handling,
placing, protection, and curing to prevent excessive concrete temperatures or water evaporation that
could impair required strength or serviceability of the member or structure.

Under a temperature above 320C surfaces of forms, reinforcing steel, steel beam flanges etc. that
remain in contact with the mix shall be cooled down below this temperature by means of water spray or
by any other appropriate methods.

PROTECTION FROM COLD WEATHER

Under a cold weather condition, temperature of the concrete shall be maintained not below 7°C during
the curing period for the first six days on placement of concrete unless pozzolan cement or fly ash
cement is used. Periods to be followed in the latter case have been shown in the table given below:

% of cement replaced by weight with Required period of controlled
pozzolans temperature
10% 8 days
11-15% 9 days
16-20% 10 days

However, this requirement may be waived in the case the compressive strength of 65% of the specified
28-days design strength is achieved in 6-days.

If external heating is used in maintaining the requisite temperature, heat shall be applied and withdrawn
gradually and uniformly so that the concrete surface is not heated more than 32°C.

Temperature of concrete at the time of placement in sections less than 300mm in thickness shall not be
less than 16°C when the air temperature is below 2°C.

SPECIAL REQUIREMENTS FOR ROOF SLABS

Prior to the application or curing, concrete being placed and finished for roof slabs shall be protected
from damage due to rapid evaporation when the weather is low humid, windy or having high
temperature. Such protection shall be adequate to prevent premature crusting of the surface or an
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increase in dry cracking. In providing such protection the humidity of the surrounding air shall be raised
with fog sprayers operated upwind of the deck.

CONCRETE EXPOSED TO SALT WATER

Unless otherwise specifically provided, concrete for structures exposed to salt water shall be mixed for a
period of not less than 2 minutes and water content of the mixture shall be carefully controlled and
regulated so as to produce concrete of maximum impermeability. The concrete shall be thoroughly
consolidated as necessary to produce maximum density and a complete lack of rock pockets. Unless
otherwise shown on the Drawings, the clear distance from the face of the concrete to the reinforcing
steel shall not be less than 100mm. No construction joints shall be formed between levels of extreme
low water and extreme high water or the upper limit of wave action as determined by the Engineer.
Between these levels the forms shall not be removed, or other means provided to prevent salt water
from coming in direct contact with the concrete for a period of not less than 30 days after placement.
Except for the repair of any rock pockets and the plugging of form tie holes, the original surface, as the
concrete comes from the forms, shall be left undisturbed. Special handling shall be provided for pre-cast
members to avoid even slight deformation cracks.

9.1.14 PERFORATIONS AND EMBEDDING OF SPECIAL
DEVICES
The Contractor is responsible for determining in advance of making any concrete pours, all requirements

for perforation of concrete sections or embedding therein of special devices of other trades, such as
conduits, pipes, weep holes, drainage pipes, fastenings, etc. Any concrete, poured without prior
provision having been made, shall be subject to correction at the Contractor’s own expenses.

Devices to be embedded in the concrete shall be shown on the Drawings or directed by the Engineer.

Conduits, pipes and sleeves of any material not harmful to concrete and within the limitations specified
herein shall be permitted to be embedded in concrete with the approval of the Engineer, provided they
are not considered to replace structurally the displaced concrete.

Conduits and pipes of aluminium shall not be embedded in structural concrete unless effectively coated
or covered to prevent aluminium concrete reaction or electrolytic action between aluminium and steel.

Conduits, pipes, and sleeves passing through a slab, wall, or beam shall not impair significantly the
strength of the construction. Conduits and pipes, with their fittings, embedded within a column, shall
not displace more than 4% of the area of cross-section on which strength is calculated or which is
required for fire protection.

Except when the Engineer approves Drawings for conduits and pipes, embedded conduits and pipes
within a slab, wall or beam (other than those merely passing through) shall satisfy the following: xv.
They shall not be larger in outside dimension than 1/3rd the overall thickness of slab, wall, or beam in
which they are embedded.
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xvi. They shall not be spaced closer than 3 diameters or widths on centers. xvii. They shall not impair
significantly the strength of the construction. Conduits, pipes and sleeves shall be permitted provided
that they are not exposed to rusting or other deterioration, have nominal inside diameter not over
50mm and are spaced not less than 3 diameters on centers. Pipes and fittings shall be designed to resist
effects of the material, pressure, and temperature to which they will be subjected. No liquid, gas, or
vapor excepting water, not exceeding 30°C nor 0.3 N/mm2 pressure, shall be placed in the pipes until
the concrete has attained its design strength.

Piping in solid slabs, unless it is for radiant heating, shall be placed between the top and bottom
reinforcements.

Concrete cover for pipes, conduits, and fittings shall be not less than 40mm for concrete exposed to
earth or weather nor 20mm for concrete not exposed to weather or in contact with the ground.

Reinforcement with an area not less than 0.002 times the area of concrete section shall be provided
normal to piping.

Piping and conduit shall be so fabricated and installed that cutting, bending, or displacement of
reinforcement will not be required.

9.1.15 CURING OF CONCRETE GENERAL
In order to prevent loss of water, all newly placed concrete shall be cured by use of one or more of the

methods specified herein. The Engineer shall select the method that should be followed for curing a
concrete of particular type of work or member. Curing shall commence immediately after the free water
has left the surface and finishing operations are complete. In the case the concrete surface begins to dry
before the selected cure method is applied, the surface of the concrete shall be kept moist by a fog
spray application so as to prevent any damages to the surfaces.

Curing by other than steam or radiant heat methods shall continue uninterrupted for at least 7 days
except that when pozzolans in excess of 10 percent, by weight, of the Portland cement are used in the
mix. When such pozzolans are used, the curing period shall be at least 10 days. For other than top slabs
of structures, the above curing periods may be reduced and curing may be terminated when test
cylinders, cured under the same conditions as the structure, indicate that concrete strength of at least
70 percent of that specified has been reached.

High early strength concrete shall be maintained above 10°C and in a moist condition for at least the
first three days, except when cured in accordance with Accelerated Curing Method.

During periods of hot weather, water shall be applied to the concrete surfaces being cured by the liquid
membrane method or by the forms-in-place method, if considered necessary by the Engineer, The
process shall continue for a period that the Engineer determines a cooling effect is no longer required.

MATERIALS WATER

Water used in curing of concrete shall be subject to approval and shall be reasonably clean and free of
oil, salt, acid, alkali, sugar, vegetable, or other injurious substances. Water shall be tested in accordance
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with and shall meet the suggested requirements of AASHTO T 26. Where the source of water is relatively
shallow, the intake shall be so enclosed as to exclude silt, mud, grass, or other foreign materials.

LIQUID MEMBRANES

Liquid membrane forming compounds for curing concrete shall conform to the requirements of ASTM C
309.

WATERPROOF SHEET MATERIALS

Waterproof paper, polyethylene film, and white burlap polyethylene sheet shall conform to the
requirements of ASTM C 171.

METHODS

FORMS-IN-PLACE METHOD

Formed surfaces of concrete may be cured by retaining the forms in place for the required time.
WATER METHOD

Concrete surface shall be kept continuously wet by ponding, spraying or covering with materials that are
kept continuously and thoroughly wet. Such materials may consist of cotton mats, multiple layers of
burlap or other approved materials, which do not discolour or otherwise damage the concrete.

LIQUID MEMBRANE CURING COMPOUND METHOD

The liguid membrane method shall not be used on surfaces where a rubbed finish is required or on
surfaces of construction joints unless it is removed by sand blasting prior to placement of concrete
against the joint. Type 2 white pigmented liquid membranes may be used only on the surfaces that will
not be exposed to view in the completed works or on surfaces where their use has been approved by
the Engineer.

When membrane curing is used, the exposed concrete shall be thoroughly sealed immediately after the
free water has left the surface. Formed surfaces shall be sealed immediately after the forms are
removed and necessary finishing has been done. The solution shall be applied by power-operated
atomizing spray equipment in one or two separate applications. Hand-operated sprayers may be used
for coating small areas. Membrane solutions containing pigments shall be thoroughly mixed prior to use
and agitated during application. If the solution is applied in two increments, the second application shall
follow the first application within 30 minutes. Satisfactory equipment shall be provided, together with
means to properly control and assure the direct application of the curing solution on the concrete
surface so as to result in a uniform coverage at the rate of 4.5 liters for each 14 square meter of area.

If the film is damaged by inclement weather condition or in any other manner during the curing period
and before the film has dried sufficiently, a new coat of the solution shall be applied to the affected
portions equal in curing value to that specified above.
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WATERPROOF COVER METHOD

This method shall consist of covering the surface with a waterproof sheet material so as to prevent
moisture loss from the concrete. This method may be used only when the covering can be secured
adequately to prevent moisture loss.

The concrete shall be wet at the time the cover is installed. The sheets shall be of the widest practicable
width and adjacent sheets shall overlap a minimum of 150mm and shall be tightly sealed with pressure
sensitive tape, mastic, glue, or other approved methods to form a complete waterproof cover of the
entire concrete surface. The paper shall be secured so that wind will not displace it. Should any portion
of the sheets be broken or damaged before expiration of the curing period, the broken or damaged
portions shall be immediately repaired. Sections that have lost their waterproofing qualities shall not be
used.

ACCELERATED CURING

Curing by high-pressure steam, steam at atmospheric pressure, heat and moisture or other accepted
processes, shall be permitted to accelerate strength gaining and reduce time of curing.

Accelerated curing shall provide a compressive strength of the concrete at the load stage considered, at
least equal to the required design strength at that load stage.

Curing process shall be such, as to produce concrete with a durability at least equivalent to that
obtained for concrete cured by the above methods.

The use of accelerated curing method for concrete containing other types of cement or any admixture
shall be subject to the Engineer’s acceptance.

FIELD CURED SPECIMENS

The Engineer may require strength tests of cylinders cured under field conditions to check adequacy of
curing and protection of concrete in the structure.

Field cured cylinders shall be cured under field conditions in accordance with “Practice for Making and
Curing Concrete Test Specimens in the Field” (ASTM C 31).

Field cured test cylinders shall be moulded at the same time and from the same samples as laboratory
cured test cylinders.

Procedures for protecting and curing concrete shall be improved when the strength of field cured
cylinders at the test age designated for determination of f'c is less than 85% of that of companion
laboratory cured cylinders. The 85% limitation shall not apply, if field cured strength exceeds f'c by more
than 3.5 N/mm?2.

9.1.16 FINISH AND FINISHING
Surface irregularities shall be classified as “abrupt” or “gradual”. Offsets caused by displaced or

misplaced form sheathing or lining of form sections, or loose knots in forms or otherwise defective
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formwork, will be considered as “abrupt” irregularities. All other irregularities will be considered as
gradual irregularities.

Where a surface is partly below and partly above the final ground level, the finish for the exposed
surface shall extend for 0.15m below the ground level.

The formed surfaces, which will be permanently buried under earth, will require no treatment for
abrupt or gradual irregularities. However, repair of defective concrete and filling of holes left by the
removal of fasteners from the ends of tie rods shall be undertaken.

All abrupt and gradual irregularities on all exposed surfaces shall be removed by sack rubbing or sand
blasting or grinding or by all these methods or any other methods approved by the Engineer, which is
not harmful to the concrete. The permissible surface irregularities shall not exceed 6mm for abrupt
irregularities and 13mm for gradual irregularities. The permissible irregularities may be reduced at
places of the surface where, in the opinion of the Engineer, the formed finish does not provide the
desired effect and no extra payment shall be permissible for such work.

Holes, honeycombs, or other defects left by forms shall be promptly repaired in accordance with the
relevant Sub-section of this Specification.

All surfaces such as blinding concrete, opening for second stage concrete etc. on which concrete is to be
placed subsequently, shall not be finished for abrupt or gradual irregularities.

Generally, concrete surface shall remain as cast and no plastering work will be performed on it. The
formwork shall be lined with a material approved by the Engineer to provide a smooth finish of uniform
texture and appearance. This material shall leave no stain on the concrete and shall be so joined and
fixed to its backing that it imparts no blemishes. It shall be of the same type and obtained from only one
source throughout any one structure. The Contractor shall repair any imperfections in the resulting
finish as required by the Engineer for which no extra payment shall be made to him. Internal ties and
embedded metal parts will be allowed only with the Engineer’s specific approval.

CONCRETE SURFACE FINISHING

Skilled workmen shall perform finishing of concrete surfaces to the satisfaction of the Engineer. Exposed
flat concrete surfaces shall be screed to produce an even and uniform surface and then they shall be
given a trowel finish unless otherwise specified on the Drawings. All exposed and unprotected edges
shall be given 20mm x 20mm chamfers.

The Concrete surface finish on upward facing, horizontal or sloping faces shall be, except for blinding
concrete or otherwise stated on the Drawings, a “fair” surface. A “fair’ surface shall be obtained by
screeding and trowelling with a wood float.

Screeding shall be carried out following compaction of the concrete by the slicing and tamping action of
a screed board running on the top edges of the formwork or screeding guides to give a dense concrete
skin true to line and level.
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Wood float trowelling shall be carried out after the concrete has stiffened and the film moisture has
disappeared. Working should be kept to the minimum compatible with a good finish and the surface
shall be true to the required profile to fine tolerance. Whenever necessary, the Contractor shall provide
and erect overhead covers to prevent the finished surfaces from being marred by rain drops or dripping
water.

The surface of blinding concrete shall be obtained by screeding as described above. Where a “fine”
surface is indicated on the Drawings, this shall be obtained in a similar manner to “fair” surface except
that a steel float shall be used in lieu of the wood float.

Formed surface for painting exposed to view shall be smooth and free from projections and shall be
rubbed smooth immediately after the forms are removed. Formed surfaces shall be classified as follows:

xviii. Unexposed concrete surfaces upon or against which backfill or concrete is to be placed, require no
treatment except the removal and repair of defective concrete.

xix. Exposed surfaces shall have a very smooth, sound surface by control of formwork, concrete
placement and repair of abrupt surface irregularities by grinding or rubbing of high spots and filling of
voids.

ORDINARY FINISH

An ordinary finish is defined as the finish left on a surface after the removal of the forms when all holes
left by form ties have been filled and all irregular projections and any other minor surface defects have
been mended. The surface shall be true and even, free from depression fins or projections.

The concrete shall be struck off with a straight edge and floated to true grade. Under no circumstance,
the use of mortar topping for concrete surfaces shall be permitted.

GROUT CLEANING

Grout cleaning may be called for on the Drawings or required by the Engineer because of unsatisfactory
appearance. The operation requires that the surface is wetted and uniformly covered with a grout
consisting of 1 part cement to 1.5 parts fine sand. White cement shall be used for all or part of the
cement in the grout to give the colour required to match the concrete. The grout shall be uniformly
applied with brushes or a spray gun and all air bubbles and holes shall be completely filled. Immediately
after the application of the grout, the surface shall be vigorously scoured with a cork or other suitable
float.

While the grout is still plastic, the surface shall be finished with a sponge rubber or other suitable float
removing all excess grout. This finishing shall be done at the time when grout will not be pulled from the
holes or depressions. After being allowed to be thoroughly dry, the surface shall be vigorously rubbed
with a dry burlap to completely remove any dried grout. There shall be no visible film of grout remaining
on the surface after this rubbing and the entire cleaning operation of any area must be completed on
the day it is started. If any dark spot or steak remains after this operation, they shall be removed with a
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fine- grained silicon carbide stone, but the rubbing shall not be as much to change the texture of the
surface. Unless it is required by the Drawings or directed by the Engineer, grout cleaning should be
delayed until the final cleanup of the Work.

RUBBED FINISH

On removal of forms, the rubbing of concrete shall be started as soon as its condition permits.
Immediately before starting this work, the concrete shall be kept thoroughly saturated with water for a
minimum period of 3 hours. Sufficient time shall elapse before wetting down to allow the mortar used in
patching to have thoroughly set. A medium coarse carborundum stone shall be used for rubbing a small
amount of mortar on the face. The mortar used shall be composed of cement and fine aggregate mixed
in the same proportions as that used in the concrete being finished. Rubbing shall be continued until all
form marks, projections and irregularities have been removed, all voids filled, and a uniform surface has
been obtained. The paste produced by this rubbing shall be left in place at this time. The final finish shall
be obtained by rubbing with a fine carborundum stone and water until the entire surface is of a smooth
texture and uniform colour.

After the final rubbing has been completed and the surface has dried up, burlap shall be used to remove
loose powder. The final surface shall be free from unsound patches, paste, powder and objectionable
marks.

Any surface that has been given a rubbed finish shall be protected from subsequent construction
operations. Any surface not protected, shall be cleaned and again rubbed, if necessary to secure a
uniform and satisfactory surface at the own expenses of the Contractor.

On completion of initial rubbing, curing shall be continued.
TOOLED FINISHS

Tooled finishing shall be carried out by treating the surface with an approved heavy-duty power
hammer fitted with a multi-point tool, which shall be operated over the surface to remove 5mm to 6mm
of concrete and expose maximum areas of coarse aggregate.

Aggregate left embedded shall not be fractured or loose. 25mm wide bands at all corners and arises
shall be left as cast. The finished surfaces shall have even and of uniform appearance and shall be
washed with water upon completion.

BLASTED FINISH

Sandblasted finishing will be carried out on a thoroughly cured concrete surface with hard, sharp sand to
produce an even fine-grained surface in which the mortar has been cut away, leaving the aggregate
exposed.

WIRE BRUSHED OR SCRUBBED FINISH
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Wire brushed or scrubbed finish will be performed as soon as the forms are removed and while the
concrete is yet comparatively green. The surface shall be thoroughly and evenly scrubbed with stiff wire
or fiber brushes, using a solution of muriatic acid. The proportion of the solution shall constitute of one
part acid to four parts water. This shall be continued until the cement film or surface is completely
removed and the aggregate particles are exposed, leaving an even-pebbled texture presenting an
appearance grading from that of fine granite to coarse conglomerate, depending upon the size and
grading of aggregate used. When the scrubbing has progressed sufficiently to produce the texture
desired, the entire surface shall be thoroughly washed with water to which a small amount of Ammonia
has been added in order to remove all traces of acid.

INSPECTION AND MAKING GOOD

Concrete surface shall be inspected for defects and for conformity with the Specifications and where
appropriate, for comparison with approved sample finishes. Subject to the strength and durability of the
concrete being unimpaired, the making good of surface defects may be permitted but the standard of
acceptance shall be appropriate to the type and quality of the finish specified to ensure satisfactory
performance and durability. On permanently exposed surfaces, great care is essential in selecting the
materials and the mix proportions to ensure that the final colour of the faced area blends with the
parent concrete in the finished structure.

Voids can be filled with fine mortar, preferably incorporating Styrene Butadiene Rubber (SBR) or
Polyvinyl Acetate (PVA), while the concrete is still green or when it has hardened. Fine cracks can be
filled by wiping a cement grout, a SBR, PVA or latex emulsion, a cement/SBR or a cement/PVA slurry
across them. Fins and other projections shall be rubbed down.

PROTECTION

High quality surface finishes are susceptible to damage during subsequent construction operations and
temporary protection may have to be provided in vulnerable areas. The protective measures, among
others, include the strapping of laths to arrises and the prevention of rust being carried from exposed
starter bars to finished surfaces.

9.1.17 SECOND STAGE CONCRETE
Unless shown on the Drawings or otherwise instructed by the Engineer, second stage concrete shall be

of class for major RCC structures.

Block-outs for second stage concrete and the specifications and locations of the embedded parts shall
be in accordance with the Drawings.

The surface against which the second stage concrete are to be placed shall be thoroughly cleaned to
make the surface free from all loose particles, organic substances, oil, grease, rust, plastic materials,
wood and defective concrete.
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The projected parts of the embedded items or the parts that will remain embedded shall be thoroughly
cleaned of oil, grease and rust. All such parts shall be true to dimensions, plumb and levels as shown on
the Drawings and directed by the Engineer.

9.1.18 FACTORY MADE PRE-CAST CONCRETE ELEMENTS
The Engineer shall approve in writing any supplies of pre-cast concrete elements. The Engineer, if he so

desires, may withdraw the approval later on.
All concrete works of such elements shall fully conform all requirements of this Specification.
The supplier shall maintain standard laboratory facilities.

Concrete members, specified to be fabricated as pre-cast concrete units, shall be fabricated with
concrete of the specified class placed into a grout tight mould. If so required, the mould shall be laid on
a vibrating table and vibration should be applied while concrete is placed.

Members, structurally dependent on a rigid fixing with the adjoining structures, should not in general be
permitted to be pre-cast.

Unless otherwise approved by the Engineer, pre-cast concrete members shall neither be moved from
the casting position until the concrete has attained a compressive strength of 80% of the specified 28-
days strength, nor transported until it has gained a strength of 90% of the specified 28days strength.

Extreme cares shall be taken in handling and moving pre-cast concrete members. Pre-cast girders and
slabs shall be transported in an upright position. Shock shall be avoided and the points of support and
directions of the reactions with respect to the member shall be approximately the same during
transportation and storage as and when the member would be in its final position. If the Contractor
finds it expedient to transport or store pre-cast units in other than this position, it shall be done at his
own risks after notifying the Engineer of his intention to do so. Any units rejected shall be replaced at
the Contractor’s own expenses by an acceptable unit.

All details on the handling and transportation of pre-cast members shall be submitted in writing to the
Engineer for his approval. Each pre-cast member is to be uniquely and permanently marked so as to
show its type, date of casting and reinforcement.

HANDLING AND STACKING OF PRE-CAST UNITS

The Contractor shall give the Engineer full details of his proposed methods of handling, transportation
and stacking of pre-cast concrete units. The Engineer will examine these in details and will either
approve the methods or order modifications to ensure that the units are not subject to excessive
stresses.

The finally approved methods are to be adhered to at all times and the Contractor shall be deemed to
have included in his rates for all measures required to handle, transport and stack the units safely and
without undue stressing. However, such approval by the Engineer shall neither relieve the Contractor
from his full responsibilities and liabilities of safe transportation and installation of any pre-cast units at
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the designated location as shown on the Drawings or as directed by the Engineer without any damage
nor to make any deviation from the Specifications in fabricating the unit.

9.1.19 CONTROL OF HEAT IN STRUCTURES
The Contractor shall establish measures to control the heat deriving from the hydration of the concrete

in structures of major dimensions. Temperature gradients introducing risks of cracking shall not occur
and the temperature shall not exceed 70°C.

The Contractor shall also establish measures to avoid harmful excessive heat generation in massive
structures, such as cooling down aggregates before mixing.

The Contractor shall submit in due time a proposal for the establishment of the aforementioned
measures to the Engineer for his approval. The measures shall immediately be changed, if requested by
the Engineer even later.

9.1.20 BACK-FILL TO STRUCTURES
All spaces, which have been excavated but are not occupied by the concrete structure shall be back-

filled and compacted with materials acceptable to the Engineer or as shown on the Drawings and/or as
per the directions of the Engineer.

9.1.21 CLEANING UP
Upon completion of structure and before final acceptance, the Contractor shall remove all forms and

scaffoldings, etc. down to 0.5m below the finished ground line. Excavated or garbage materials, rubbish
etc. shall be removed from the Site, which shall be left in a neat condition satisfactory to the Engineer.

9.1.22 MEASUREMENT
The concrete of the several different grades and types completed in place in accordance with the

Specifications stated herein and/or as per the provisions of the BOQ and/or as shown on the Drawings
and/or as directed by the Engineer and accepted by the Engineer shall be measured by either the cubic
meter for each class of concrete included in the BOQ or by the unit for each type of pre-cast concrete
member listed in the BOQ. In computing quantities, the dimensions used shall be those shown on the
Drawings or ordered by the Engineer; but the measurement shall not include any concrete used for the
construction of temporary works or which is included in other billed items. No deduction from the
measured quantity shall be made for drainage openings and pipes of less than 300mm in diameter,
conduits, chamfers, reinforcement bars and expansion joint filler materials. However, deduction will be
made for the volume of concrete displaced by piles embedded in the concrete.

The quantities of reinforcing steel and other related items as shown in the Contract Documents, which
are included in the completed and accepted structure shall be separately measured for payment as per
the provisions made under the Section on ‘Reinforcing Steel’ of this Specification.

Formwork and false work shall not be measured separately but shall be deemed to be an integral part of
the concrete items.
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Surface finishes shall not be measured separately but shall be deemed to be an integral part of the
concrete items.

Joints including fillers and expansion joints shall not be measured separately unless they are specified as
separate items in the BOQ.

The number of pre-cast concrete members of each type listed in the BOQ will be the number of
acceptable members of each type furnished and installed in the work.

9.1.23 PAYMENT
The cubic meters of concrete and the number of pre-cast concrete members, measured as provided

above will be paid for at the Contract unit prices per cubic meter or the Contract unit prices per each
member for each type or class as would be applicable as per the BOQ.

Payment for concrete of the various classes and for pre-cast concrete members of the various types
shall be considered to be the full compensation for the costs for furnishing all materials including their
transportation and storage, providing all equipment, labourers and incidentals and for doing all works
involved in constructing the concrete work complete in place as shown on the Drawings and as
specified. Such payment shall also include the full compensation for placing of rod in position, mixing
the concrete mixture, concrete pouring, compacting by vibrator machine and curing, furnishing and
placing expansion joint fillers, sealed joints, water-stops, drains, vents, miscellaneous metal devices and
the drilling of holes for dowels and the grouting of dowels in drilled holes, unless payment for such
works would be specified under another item of the BOQ.

Payment for all types of concrete work shall be considered to be the full compensation for the costs of
furnishing and installing and removal of all temporary works like staging, formwork, working platforms,
cranes, transporting, placing, compaction, finishing, curing and rendering of the concrete as specified till
the concrete work becomes self-supporting and can perform its intended functions.

The Contractor’s rates shall be fully inclusive of all costs of all laboratory tests to be carried out as
specified under different sub-items unless any payment is separately specified under the BOQ.

The payment shall be the full compensation of all incidentals necessary to complete the Work.

Payment for pre-cast units shall include all concrete, formwork, transport and erection and where
applicable any bolts or other devices and bedding necessary to fix them in their permanent positions, all
incidentals and all other works that will be necessary for full completion from transportation to safe
erection of the members at the designated locations as shown on the Drawings or as directed by the
Engineer.

Item of Payment Unit
Concrete Class as detailed

and as specified in the BOQ. Cubic meter / Cubic feet
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Pre-cast concrete elements as detailed

on the drawings and as specified in the BOQ. Cubic meter / Cubic feet

9.2 FALSE WORK AND FORMS
SCAFFOLDING (FALSE WORK)

Scaffolding is defined to be any temporary structure required to support structural elements of
concrete, steel, masonry, or other materials at the time of their construction or erection.

Plans, Drawings and structural calculations in details shall be submitted to the Engineer for approval, but
in no case shall the Contractor be relieved of his responsibilities for results obtained by using this
Document.

All scaffolding shall be designed and constructed to provide the necessary rigidity and strength to safely
support all loads imposed and produced in the finished structure, the lines and grades indicated on the
Drawings. The supports shall be designed to withstand the worst combination of self-weight, formwork
weight, formwork forces, reinforcement weight, wet concrete weight, construction and wind loads,
together with all incidental dynamic effects caused by placing, vibrating and compacting the concrete.
No harmful cracking should occur in the placed concrete. The Engineer may require the Contractor to
employ screw jacks or hardwood wedges to take up any settlement in the formwork either before or
during the placing of concrete.

All scaffolding, exceeding 20m or six storeys in height, shall be constructed of noncombustible or fire-
retardant materials.

Scaffolding shall be founded on a solid base, which is safe against undermining, protected from
softening and capable of supporting the loads imposed on it. Scaffolding which cannot be founded on a
satisfactory footing shall be supported on piling, which shall be spaced, driven and removed in a manner
approved by the Engineer.

Horizontal and inclined bracings shall be provided for posts higher than 3m. Spans of beam bottoms
shall be supported by posts with maximum 1m apart when steel is used and instructions from the
manufacturer/supplier shall be strictly followed. Spacing of the props under beams shall consider the
increased load and shall be posted closer than those under the floor slab.

Scaffolding can, in certain cases, be supported on structures already constructed. In that case, the
Contractor shall submit in due time to the Engineer in writing all information on the loading from the
scaffolding as requested. The Engineer shall consider the loading and submit his approval in writing.

Scaffolding shall be set to give the finished structure the camber shown on the Drawings or specified by
the Engineer. If any weakness develops or the scaffolding shows undue settlement or distortion during
construction, the work shall be stopped and any structure affected thereby shall be removed and the
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scaffolding shall be further strengthened before work is resumed. Suitable screw jacks, pairs of wages or
other devices shall be used at each post to adjust scaffolding to grade.

All materials used in the construction of the scaffolding shall conform to the corresponding ASTM or BS
Standards or any other equivalent International Standards. Material tests and certificates may be
required by the Engineer. Examinations of welding may also be requested. Test loading of the
scaffoldings may be requested for the determination of the flexibility and the strength. All expenses of
the tests and examinations of scaffoldings shall be borne by the Contractor on non-reimbursable basis.

Scaffolds shall be made from strong bamboo poles, wooden posts, steel pipes or any other suitable
materials. They shall be adequately tied to vertical members resting on firm floor. Strong ropes shall be
used to tie up bamboo poles. In addition, cross-bracing with bamboo or wooden posts shall be provided
along with ties or guys of steel wire or rod not less than 6mm in diameter.

Good, sound and uniform bamboo shall be collected in sufficient quantities for providing scaffolding,
propping, temporary staging, ramp etc. The bamboos shall be free from any defects, firmly ties to each
other and joints made smooth. Joining members only with nails shall be prohibited. Bamboos for vertical
support shall not be less than 75mm in diameter and shall be straight as far as possible. Bamboos may
be used as vertical support for up to a height of 4m, if horizontal bracings are provided at the centre.
Splicing shall be prohibited.

After stripping the formwork, the bamboo posts shall be cleaned and stacked vertically in shade
protected from rain and sun. Defective or damaged bamboo posts shall be removed from the Site.

Timber posts shall be used in supporting formwork upto a height of 6m. The posts shall not be less than
80mm in diameter at any place and shall spread to at least 150mm in diameter at the top. The timber
posts shall be supported on timber planks at the bottom. Either the bottom or the top of the posts shall
be wedged with a piece of triangular wood peg for easy removal. Adequate horizontal and inclined
braces shall be used for all timber centering. All timber posts shall be carefully inspected before use and
members with cracks and excessive knots and crookedness shall be discarded. The joints shall normally
be made with bolts and nuts. No rusted or spoilt threaded bolts and nuts shall be used.

When steel scaffoldings are used, it shall be painted in a manner that no mark of corrosion shall appear
on the permanent concrete structures.

The Engineer shall only select the type of scaffolding. Bamboo scaffolding will only be used, if agreed
and allowed by the Engineer. All scaffoldings shall remain in place for a period, which shall be
determined by the Engineer.

Scaffold shall be dismantled after use piece by piece. Holes in the wall shall be filled up with the same
materials as that of the wall. Filled up holes shall have uniformity in texture and colour with the
surrounding surface. Crash striking shall not be allowed.
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Triangular wooden wedges shall be put under the posts for easy dismantling of the members. Timber
planks or steel sheets shall be placed at a time below the vertical or inclined posts covering several
posts.

Materials and joints in scaffolding shall be inspected from time to time both before and after erection
for the soundness, strength, damage due to weathering etc. Inspections shall be made for spillage of
material or liquids, loose material lying on the gangways and proper access to the platform.

The scaffold shall be secured to the building at enough places; no ties shall be removed. Warning sign,
prohibiting the use of any defective or incomplete scaffold and working in bad weather and high wind,
shall be posted in a prominent place. Inspections shall be made for the observance of these
requirements.
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10. FORMWORK

Formwork is defined to be an enclosure or panel, which contain the fluid concrete and withstand the
forces due to its placement and consolidation. Forms in turn be supported on scaffolding.

The work to be performed under this Sub-section includes the furnishing and installing and removing of
forms for all cast-in-places concrete work as shown and noted on the Drawings and as specified herein
or as directed by the Engineer.

Forms shall be substantial and sufficiently tight to prevent leakage of mortar. Forms shall be of sufficient
rigidity to prevent objectionable distortion of the formed concrete surface due to pressure of the
concrete and other loads incidental to construction operations. They shall be properly braced or tied
together to maintain position and shape. Forms and their supports shall be so designed as not to
damage previously placed structure.

Relevant provisions of the American Concrete Institute (ACI) issue of ACI 347 on ‘Recommended Practice
for Concrete Formwork’ or some other generally accepted Standards shall apply for the structural
designing of the formwork, except as they may be modified herein.

10.1 MATERIALS
Formwork shall be constructed from sound materials of sufficient strength, properly braced, strutted
and shored as to ensure rigidity throughout the placing and compaction of the concrete without visible
deflection. The materials used to be of wood, steel or other approved materials and shall be
mortartight. Formwork shall be so constructed that it can be removed without shock or vibration to the
concrete.

Formwork for concrete, permanently exposed to public inspection, shall be faced with plain 28/26gauge
steel sheet fitted over 38mm thick wooden plank panels suitably braced or steel framing faced with
minimum 12/14 BWG mild steel sheet. Formwork for cement concrete blocks shall be fabricated from
M.S. sheet of sufficient thickness to prevent any distortion.

Where metal forms are used, all bolts and rivets shall be countersunk and well-grounded to provide a
smooth plane surface.

Where timber is used, it shall be well seasoned, free from loose knots, projecting nails, splits or other
defects that may mark the surface of concrete.

Form ties shall be prefabricated rod, flat band, or wire type, or threaded internal disconnected type, of
sufficient tensile capacity to resist all imposed load of freshly placed concrete and having external
holding devices of adequate bearing area. Ties shall permit tightening and spreading of forms and shall
leave no metal closer than 25mm from surface. Ties shall fit tight to prevent mortar leakage at holes in
forms. Removable ties shall be coated with non-staining bond breaker. All ties shall be protected from
rusting at all times. No wire ties or wood spreaders shall be permitted. Cutting ties back from concrete
face will not be permitted. Ties for exposed Architectural Concrete shall be plastic cone snap ties.
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10.2 CONSTRUCTION METHOD
The Contractor shall submit for the approval of the Engineer details of the methods and materials
proposed for formwork to each section of the Work. Details of all proposed wrought formwork and
formwork to produce special finishes are to be submitted for approval in writing to the Engineer before
any material is hauled at Site. If the Engineer so requires, samples of formwork shall be constructed and
concrete be placed so that the proposed methods and finish effect can be demonstrated.

All joints shall be close fitting to prevent leakage of grout. At construction joints the formwork shall be
tightly secured against previously cast or hardened concrete in order to prevent stepping or ridges to
exposed surfaces.

Where the Contractor proposes to make the formwork from standard sized manufactured formwork
panels, the dimensions of such panels shall be approved by the Engineer before they are used for
construction of the Work. The finished appearance of the entire elevation of the structure and the
adjoining structures shall be considered when planning the patterns of joint lines caused by the
formwork and by construction joints to ensure continuity of horizontal and vertical lines.

Formwork shall be constructed to provide the correct shape, lines and dimensions of the concrete
shown on the Drawings. Due allowance shall be made for any deflection, which will occur during the
placing of concrete within the formwork. Panels shall have true edges to permit accurate alignment and
provide a neat line with adjacent panels and at all construction joints. All panels shall be fixed with their
joints either vertical or horizontal, unless otherwise specified or approved.

Formwork shall be provided for the top surfaces of sloping work where the slope exceeds 150 with the
horizontal and shall be anchored to enable the concrete to be properly compacted and prevent floating.
Cares shall be taken to prevent air being entrapped. Openings for inspection of the inside of the
formwork and for the removal of water used for washing shall be provided and so formed as to be easily
closed before placing concrete.

10.3 FORMWORK FOR EXPOSED CONCRETE SURFACES
All exposed concrete surfaces are to be ‘form finish’ and shall be cast in any approved formwork and
shall be free from honeycomb, fins, projections and air holes. All external angles to form finish concrete
surfaces shall be chamfered as directed.

Forms for concrete surfaces exposed to view shall produce a smooth surface of uniform texture and
color substantially equal to that which would be obtained with the use of plywood conforming to the
National Institute of Standards and Technology Product Standard PSI for Exterior B-B Class | Plywood.
Panels lining such forms shall be arranged so that the joint lines form a symmetrical pattern conforming
to the general lines of the structure. The same type of form lining material shall be used throughout
each element of a structure. Such forms shall be sufficiently rigid so that the undulation of the concrete
surface shall not exceed 3mm when checked with a 1.5m long straight edge or template.

The Contractor shall submit shuttering Drawings and details of pattern and the method of forming joints
in the exposed (form finish) concrete to the Engineer for his approval. All changes and modification
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made by the later shall be appropriately incorporated by the former and final approval whereof be
obtained from the Engineer.

Unless otherwise stated on the Drawings, wrought formwork shall be used for all permanently visible
concrete surfaces. Wrought formwork shall be such as to produce a smooth and even surface free from
perceptible irregularities. Tongues and grooved paneled boards, plywood or steel forms shall have their
joints flushed with the surface. The formwork shall be formed with approved standard size panels. The
panels shall be arranged in a uniform approved pattern, free from defects likely to be detected in the
resulting concrete surface.

In all types of formwork to form finished exposed concrete, only non-staining mold oil shall be used as
approved by the Engineer.

The respective usage of the same formwork to cast form-finished exposed concrete shall be as decided
by the Engineer and in no case the formwork, not guaranteed to produce the required form-finish to the
satisfaction of the Engineer, shall be used.

The exposed concrete shall have a uniform finish. The finish of the concrete when shuttering and
formwork are removed will generally be without any blemish and will be such as will not require touch
up. Slight touch up for a small spot or two, if necessary shall be carried out skillfully so as to be
synonymous with the entire surfaces.

The finished surfaces shall be within the specified tolerances and full cover to the reinforcement steel
shall be maintained.

10.4 FORMWORK FOR NON-EXPOSED CONCRETE SURFACES
Unless otherwise stated on the Drawings, rough formwork may be used for all surfaces, which are not
permanently exposed. Rough formwork may be constructed of plain butt-joined sawn timber. But the
Contractor shall ensure that all joints between boards shall be grout-tight.

The finished surfaces shall be within the specified tolerances and full cover to the reinforcement steel
shall be maintained.

10.5 FORMED SURFACES AND FINISH
The formwork shall be lined with a material approved by the Engineer so as to provide a smooth finish
of uniform texture and appearance. This material shall leave no stain on the concrete and so joined and
fixed to its backing as not to impart any blemish. It shall be of the same type and obtained from only one
source throughout the construction of any individual structure. The Contractor shall make good any
imperfection in the finish as required by the Engineer. Internal ties and embedded metal parts will be
allowed only with the specific approval of the Engineer.

10.6 SIZES OF TIMBER AND OTHER SECTIONS FOR FORMWORK
Scaffolds, formwork and components thereof shall be capable of supporting without failure, at least two
times the maximum intended load. The following types of loading shall be considered in designing the
formwork:
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i. Weight of wet concrete: 20 KN/m3.

ii. Live load due to workmen and impact of ramming or vibrating: 15-40 kPa (light duty for carpenter and
stone setters, medium duty for brick layers and plasterers, heavy duty for stone masons).

iii. Allowable bending stress (flexural tensile stress) in soft timbers: 8,000 kPa. The sizes for formwork
elements specified in the Table given below are applicable for spans of up to 5m and height of up to 4m.
In case of longer span and height, formwork and support sizes shall be determined by calculating the
load and approved by the Engineer before use.

Sizes of timber and other sections for formwork

Types of Formwaork Members Size in mm
Flat 5h11aetlng for slab bottoms, columns and 25 to 50

beam sides

Beam bottoms 75x100 to 150x150
Vertical posts 75x100 to 150x150
Bamboo posts Minimum 75 dia

Mot less than 100 dia at mid-length and 80dia

Timber posts at thin end

Joist and ledgers supporting sheeting of slab | 50x100 to 75x200

Studs for supporting vertical wall sheeting 50x100 to 150x150

Columns yokes-horizontal cross, pieces | 50x100 to 100x100
supporting vertical sheeting

10.7 QUALITY OF SHUTTERING
The shuttering shall have smooth and even surface and its joints shall not permit leakage of cement
grout.

Ply-board shuttering material shall be well seasoned free from projecting nails, splits or other defects
that may mark the surface of concrete. It shall not be so dry as to absorb water from concrete and swell
and bulge, nor so green or wet as to shrink after erection.

The timber shall be accurately sawn and plain on the sides and the surface coming in contact with
concrete.
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Wooden formwork with metal sheet lining or steel plates stiffened by steel angles shall also be
permitted. Where metal forms are used, all bolts and nuts shall be countersunk and well-grounded to
provide a smooth plain surface.

The chamfers, leveled edges and moldings shall be made in the formwork itself. Opening for fixture and
other fittings connected with the services shall be provided in the shuttering as directed by the
Engineer.

Clamps shall be used, to its practicality, to hold the forms together. Where use of nails is unavoidable, it
shall be kept to minimum number and these shall be left projected so that they can easily be withdrawn.
Use of double-headed nails shall be preferred.

10.8 TOLERANCES
The formwork shall be made so as to produce a finished concrete true to shape, lines, levels, plumb and
dimensions as shown on the Drawings subject to the following tolerances unless otherwise specified in
this document or Drawings or as directed by the Engineer.

i. Sectional dimension £ 5mm
ii. Plumb +1in 1000 of height
iii. Levels + 3mm before any deflection has been taken place

Tolerances given above are specified for local aberrations in the finished concrete surface and should
not be taken as tolerance for the entire structure taken as a whole or for the setting and alignment of
formwork, which should be as accurate as possible to the entire satisfaction of the Engineer. Errors, if
noticed in any lift/tilt of the structure after stripping of forms, shall be corrected in the subsequent work
to bring back the surface of the structure to its true alignment.

10.9 FIXING OF FORMWORK
The formwork shall be arranged in a manner as to readily be dismantled and removed from the cast
concrete without shock, disturbance or damage. Where necessary, the formwork shall be so arranged
that the soffit form, properly supported on props only, can be retained in position for such period as
may be required by maturing conditions or Specification.

The surfaces of formwork shall be free from foreign matters, projecting nails and the like, splits or other
defects, and all formwork shall be cleaned and made free from standing water, dirt, shavings, chippings
or other foreign matter before concrete is placed.

Before placing concrete, all built-in reinforcement bars, anchoring, steel beams, cables, fixing truss,
bolts, pipes or conduits or any other fixtures shall be fixed in their correct positions. The cores and other
devices for forming holes shall be held fast by fixing to the formwork or otherwise. Holes shall not be cut
in any concrete without the approval of the Engineer.
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All exterior and interior angles on the finished concrete of 900 or less shall be given 12mm —20mm
chamfers unless otherwise shown on the Drawings or directed by the Engineer. When chamfers are to
be formed, the fillets shall be accurately cut to size to provide a smooth and continuous chamfer.

No ties or bolts or other devices shall be built into the concrete for the purpose of supporting formwork
without the prior approval of the Engineer. The whole or part of any such support embedded in the
Reinforced Concrete shall be capable of removal so that no part, remaining embedded in the concrete,
shall be nearer than 75mm from the surface. Holes left after removal of such supports shall be neatly
filled with well-reamed dry-pack mortar following the procedures described in the relevant Sub-section
of this Specification.

All rubbish shall be removed from the interior of the forms before the concrete is placed. After cleaning
and prior to placement of reinforcing steel, the formwork in contact with the concrete shall be treated
with a suitable non-staining mold oil or suitable approved release agent to prevent sticking of the
concrete. Such works shall not discolor or otherwise injure the surface of the concrete. Care shall be
taken to prevent the oil from coming in contact with the reinforcement or mixing with the concrete. At
construction joints, surface-retarding agents shall be used only where ordered by the Engineer.

All formwork shall be inspected and approved by the Engineer before concrete is placed in it. However,
this shall not relieve the Contractor from the requirements as to soundness, finish and tolerances of the
concrete specified in this Specification or elsewhere acknowledged as Standard. If, at any period of the
work during or after placing the concrete, the forms show signs of sagging or bulging, the concrete shall
be removed to the extent directed by the Engineer, the forms brought to the proper position and new
concrete placed. No allowance shall be made to the Contractor for such extra works.

10.10 REMOVAL OF FORMS
Forms shall not be removed without the approval of the Engineer. In the determination of the time for
the removal of forms, consideration shall be given to the location and character of the structure, the
weather, the materials used in the mix and other conditions influencing the early strength of the
concrete. Extreme cares shall be taken to ensure that the method of removal shall not cause
overstressing of the concrete or damage to its surface.

Forms shall be removed in such a manner as to permit the structure to uniformly and gradually take the
stresses due to its own weight as not to impair safety and serviceability of the structure. All concrete to
be exposed by form removal shall have sufficient strength not to be damaged thereby.

Forms shall not be removed in the cases of footing forms where the removal would endanger the safety
of the cofferdams, forms from enclosed cells where access is not provided, deck forms in thecells that
do not interfere with the future installation of utilities shown on the Drawings, or other works.

Except for concrete being post-tensioned, no concrete shall be subjected to loading which will induce a
compressive stress in it exceeding one-third of its compressive strength at the time of loading, or one-
third of the specified characteristic strength whichever is less. It may be possible to use shorter periods
before striking forms by determining the strength of the concrete in the structural element.
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Forms supporting cast-in-situ concrete in flexure may be struck when the strength of the concrete in the
element is 10 N/mm?2 or twice the stress to which it will be subjected, whichever is greater provided
that striking at this time will not result in an unacceptable deflection. This strength may be assessed by
test on cylinder/cube cured under the same conditions as the concrete in the element as far as possible.

Forms on upper sloping faces of concrete shall be removed as soon as the concrete has attained
sufficient stiffness to prevent sagging. Any repair or treatment required on such sloping surfaces shall be
performed at once.

If the floor is to be used to support construction loads, props should be retained for 28 days unless the
Contractor can prove the requisite concrete strength by tests.

The form shall be removed slowly, as the sudden removal of wedges is equivalent to a shock load on the
partly hardened concrete.

Materials and plants shall not be stacked on any newly constructed floor unless sufficient support is
maintained to withstand such loads without damaging the floor.

The following table is a guide to the minimum periods that must elapse between the completion of the
concreting operations and the removal of formwork. No formwork shall be removed without the
permission of the Engineer and such permission shall not relieve the Contractor of his responsibilities
regarding the safety of the structure.

Type and position of Formwork Approximate period (days)

Side of beams, walls and columns (unloaded) | 5

Slab soffits (props supporting) 14
Removal of props to slabs 21
Beam soffits (props supporting) 21
Removal of props to beams 28

Notwithstanding the foregoing, the Contractor shall be held responsible for any damages arising from
removal of formwork before the structure is capable of carrying its own weight and any incidental
loading.

10.11  OPENINGS

Temporary and permanent openings in concrete shall be framed neatly with provisions for keys or
reinforcing steel as shown on the Drawings or as directed by the Engineer.
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10.12 DEFECTS IN FORMED SURFACES
Workmanship in formwork along with concrete placing shall be such that concrete shall normally
require no repair to surfaces being perfectly compacted and smooth. If any blemish is revealed after
removal of formwork, the Contractor shall obtain immediately the Engineer’s decision concerning
remedial measures to be undertaken. Notwithstanding the specifications and provisions stated under
the Sub-section on ‘Finish and Finishing’ of this Specification, such measures may include but shall not
be limited to the following: i. Fins, pinholes, bubbles, surface discoloring and mirror defects may be
rubbed down with sacks immediately on removal of the form.

ii. Abrupt and gradual irregularities may be rubbed down with carborundum stone and water after
concrete has been fully cured.

iii. Deep honeycombed concrete shall be repaired within 24 hours of striking the formwork by cutting
back to sound concrete. The concrete shall be cut back at least 50mm behind face reinforcement. Cut
edges shall be regular and not feathered. Recasting shall be with the same concrete as the original
casting. The Engineer shall approve the formwork and its method of placing in this case also. iv. Under
some circumstances, abrupt and gradual irregularities of shallow honeycombed concrete may be
repaired by cutting back and reforming with an approved epoxy resin or mortar in accordance with the
manufacturer’s instructions.

Regardless of the above repairing measures, any structure containing excessive honeycomb, as would
be termed by the Engineer, shall be subject to rejection by the Engineer. The Contractor, on receipt of
written orders from the Engineer, shall remove and rebuild such portions of the structure at his own
expenses.

10.13 HOLES TO BE FILLED
Holes on the concrete surfaces formed by formwork supports or the like shall be filled with dry pack
mortar made from one part by weight of ordinary Portland cement and three parts of specified fine
aggregate approved by the Engineer. The mortar shall be mixed with sufficient water only to make the
materials stick together when being molded in the hands. All construction materials shall conform to the
requirements as described previously and under the relevant Sub-sections of the Section on
‘Construction Materials’ of this Specification.

The Contractor shall thoroughly clean any hole that is to be filled and break out any loose, broken or
cracked concrete or aggregate and remove any dry cement from the hole. The surrounding concrete
shall be soaked until the whole surface that will come into contact with the dry pack mortar has been
covered and darkened by absorption of the free water by the cement. The surface shall then be dried so
as to leave a small amount of free water on it.

The dry pack material shall then be placed and packed in layers having a compacted thickness of not
more than 10mm. Compaction shall be carried out by using a hardwood stick and a hammer and shall
extend over the full area of the layer. Special cares should be taken to compact the dry pack against the
sides of the holes.
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After compaction, the surface of each layer shall be scratched before further loose material is added.
The holes shall be slightly overfilled. The surface shall be finished by laying a hardwood block against the
dry pack fill and striking the block several times.

10.14 APPROVAL OF SCAFFOLDINGS AND FORM
Plans, Drawings and structural calculations shall be submitted to the Engineer on time so that no
construction of such scaffoldings and forms shall take place before the Engineer’s approval is accorded
in writing. Such approval shall not relieve the Contractor of his responsibilities for the involved structure.

The Engineer shall have reasonable time for his examination of the Contractor’s plans and calculations, if
scaffoldings are introducing temporary loading on new structures in particular. For this purpose, the
Contractor shall not be allowed any extension of time beyond the stipulated period of the Contract.

Before concrete is placed, the Engineer shall inspect all formworks and scaffoldings. No concrete shall be
placed until inspection is made and approval is given by the Engineer. Such approval shall not relieve the
Contractor of any of his responsibilities under the Contract for the successful completion and the
soundness of the structure.

10.15 MEASUREMENT

Formwork and false work shall not be measured separately but shall be deemed to be an integral part of
the concrete items.

10.16 PAYMENT
The Contractor’s rates for concrete work, inter-alia, shall be inclusive of all costs of all formwork, false
work and centering and for their subsequent removal. No additional payment will be made to the
Contractor for these works.

10.17 WATER PROOFING POLYTHENE SHEET
10.17.1 DESCRIPTION
Works covered under this item shall consist of supplying and laying in place one layer of polythene sheet
of weight in accordance with the applicable Drawings, BOQ and these specifications and/or as directed
by the Engineer.

10.17.2 CONSTRUCTION REQUIREMENT
Sheets shall be laid covering the entire inside area under the Cement Concrete. Before laying the sheets,

the surface shall be cleaned to give a surface free from damage, tear or other imperfections and shall be
laid such that there is a minimum of 300mm overlap of the adjacent strips.

10.17.3 MEASUREMENT
Measurement shall be taken for payment in square meter of the actual area covered by the sheets and

accepted by the Engineer. No allowance shall be made for overlaps.

10.17.4 PAYMENT
The amount of completed and accepted work measured as provided above shall be made at the

Contract unit price per square meter and the payment shall constitute full compensation for furnishing
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all materials, equipment including their storage, handling and transport and all labors, cleaning,

preparing, cutting, laying, fixing and all incidentals necessary to complete the work. No additional
payment shall be made for the overlaps.

Item of Payment Unit

Supplying and laying of polythene sheet Square meter / Square feet
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11. JOINTS IN CONCRETE

111 CONSTRUCTION JOINTS
Construction joints are defined as concrete surfaces upon or against which concrete is to be placed and
to which new concrete is to be placed, that have become so rigid that the new concrete cannot be
incorporated integrally with that previously placed. Construction joints shall be formed wherever there
is a discontinuity in placing concrete in external elements of concrete structures. Formed vertical or
inclined construction joints as well as unformed joints, which are due to interruption of concrete
placement, shall be made only where located on the Drawings or shown in the pouring schedule or as
directed by the Engineer. All exposed faces of construction joints shall be made absolutely straight,
leveled or plumbed and normal to the finished surface.

Spacing of construction joints shall be in accordance with good concreting practice as defined in BS 8110
or equivalent and enabling adequate precautions to be taken against shrinkage cracking. Placing of
concrete shall be carried out continuously. The joints shall be at right angle to the general direction of
the member and shall take due account of shear and other stresses.

All planned reinforcing steel shall extend uninterrupted through joints. Additional reinforcing steel
dowels shall be placed across the joints, if and when directed by the Engineer. Such additional steel shall
be furnished and placed at the Contractor’s expenses.

11.1.1 BONDING
Unless otherwise shown on the Drawing, horizontal joints may be made without keys and vertical joints

shall be constructed with shear keys. Surfaces of fresh concrete at horizontal construction joints shall be
rough floated sufficiently to thoroughly consolidate the surface and intentionally left in a rough
condition. Shear keys shall consist of formed depressions in the surface covering approximately one-
third of the contact surface. The forms for keys shall be beveled so that removal will not damage the
concrete.

Surfaces of construction joints shall be prepared as early as possible after casting. The preparation shall
consist of the removal of all laitance, lose or defective concrete coatings, sand and other deleterious
materials. Preparation shall be carried out preferably when the concrete has set but not hardened by
jetting with a fine spray of water or brushing with a stiff brush, just sufficient to remove the outer
mortar skin and to expose the larger aggregate without it is being disturbed. Where this treatment is
impracticable and work is resumed on a surface, which has set, the whole surface shall be thoroughly
roughened or scrapped with suitable tools so that no smooth skin of concrete that may be left from the
previous work is visible.

The prepared joint face shall be thoroughly cleaned by compressed air and water jets or other approved
means and brushed and watered immediately before depositing concrete. The cleaned and saturated
surfaces that also include vertical and inclined surfaces, shall first be thoroughly covered with a thin
coating of mortar or neat cement grout against which the new concrete shall be placed before the grout
has attained its initial set.
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The placing of concrete shall be carried continuously from joint to joint. The face edges of all joints,
which are exposed to view, shall be carefully finished true to line and elevation.

Construction joints in floors shall be located within the middle third of spans of slabs, beams and girders.
Joints in girders shall be offset a minimum distance of two times the width of intersecting beams.

11.1.2 BONDING AND DOWELING TO EXISTING STRUCTURES
When reinforcing dowels grouted into the holes drilled in the existing concrete is required at such

construction joints, the holes shall be drilled by methods that will not damage the concrete around the
holes. The diameters of the holes shall be 6mm larger than the nominal diameter of the dowels unless
shown otherwise on the Drawings. The dowel bars shall be round mild steel bar of the diameter and
length as indicated on the Drawings and/or as per the directions of the Engineer. The grout shall be a
neat cement paste of Portland cement and water or an epoxy. Immediately prior to placing the dowel
bars, the holes shall be cleaned off dust and other deleterious materials, shall be thoroughly saturated
with water, have all free water removed and shall be dried to a saturated surface dry condition.
Sufficient grout or an epoxy shall be placed inside the holes so as not to remain any void after the
dowels are inserted. Grout shall be cured for a period of at least 3 (three) days or until dowel bars are
encased in concrete. When an epoxy is used, the mixing and placing shall conform to the manufacturer’s
recommendations.

11.1.3 FORMS AT CONSTRUCTION JOINTS
When forms at construction joints overlap previously placed concrete, they shall be re-tightened before

depositing new concrete. Exposed face edges of all joints shall be neatly formed with straight bulkheads
or grade strips, or otherwise properly finished true to line and elevation.

11.2 EXPANSION AND CONTRACTION JOINTS

11.2.1 EXPANSION JOINTS
Expansion joints are intended to accommodate relative movement between adjoining parts of a
structure. Compressible filler shall be placed between the joint faces to provide freedom for expansion
for the two adjacent concrete masses. Care shall be taken to ensure that the material fills the joint
completely and that no concrete or hard material is left in the joint after the second face of the joint has
been cast

Material
One of the following specifications shall be used as pre-mould fillers:

i. Specification for Preformed Expansion Joint Fillers for Concrete Paving and Structural Construction,
ASTM 1751.

ii. Specification for Preformed Sponge Rubber and Cork Expansion Joint Fillers for Concrete Paving and
Structural Construction ASTM D 1752. Type-Il (cork) shall not be used when resiliency is required.
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iii. Specification for Preformed Expansion Joint Filler for Concrete, ASTM D 994. The bitumen sheet,
laid on the horizontal top surface of the expansion joint keys, shall be a 10mm thick material approved
by the Engineer.

Metal armour

Expansion joint armor assemblies shall be fabricated from steel with the following materials:
i. Steel bars, plates and shapes shall conform to the requirements of ASTM A 36.

ii. Bolts and nuts shall conform to the requirements of ASTM A 307.

iii. High strength bolts, nuts and washers shall conform to the requirements of ASTM A 325.
iv. Steel castings shall conform to the requirements of ASTM A 486 or ASTM A 27.

v. Grey iron castings shall conform to the requirements of ASTM A 48.

vi. Sheet metal shall be of commercial quality.

Armour assemblies

All assemblies shall be accurately fabricated and straightened at the workshop, as necessary to conform
to the concrete sections. The assemblies shall be installed so that their top surface matches the plane of
the adjacent finished concrete surface throughout the length of the assembly. Appropriate methods
shall be followed in placing the assemblies to keep them in correct position during the placing of
concrete. The opening at expansion joints shall be that designated on the Drawings at normal
temperature or as directed by the Engineer for other temperatures. Cares shall be taken to avoid
impairment of the clearance in any manner.

11.2.2 CONTRACTION JOINTS
General

Joints placed in structures or slabs to provide for volumetric shrinkage of monolithic unit or movement
between monolithic units are defined as contraction joints. Contraction joints shall be constructed so
that there will be no bond between the concrete surface forming the joints.

Material

Material placed in contraction joints shall consist of asphalt saturated felt paper or other approved
bond- breaking materials

11.3 POURABLE JOINT SEALANTS
Pourable sealants shall be placed along the top edges of contraction or filled expansion joints. It shall
conform to the following considerations:
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i. Unless otherwise shown on the Drawings and/or ordered by the Engineer, joint sealants shall be a hot
poured rubber bitumen compound for horizontal joints and either a bituminous compound or an
elastomeric two parts polysulphide sealant for sloping, vertical and soffit joints.

ii. Bituminous compounds shall comply with BS 2499 for horizontal joints and BS 2499 Type A1l for
sloping or vertical joints. Polysulphide compound shall comply with BS 4254.

iii. Joint sealants and the requisite priming materials shall be obtained from manufacturers approved by
the Engineer. The application of joint sealant shall not be commenced without the Contractor obtains its
approval by the Engineer.

11.4 COMPRESSIVE FILLER
Unless otherwise specified, the joint filler shall be of resin or bituminous bonded corks such as
‘Hydrocor’ manufactured by Expandite Ltd. The filler shall be obtained from a manufacturer approved
by the Engineer and shall be stored and fixed in accordance with the manufacturer’s instructions.

Types
Water stops to be used may be of the following types:

11.5 WATER STOPS
Water stops shall be of the type, size and shape shown on the Drawings and/or as directed by the
Engineer. They shall be dense, homogeneous and without holes or other defects.

11.5.1 POLYVINYL CHLORIDE (PVC) WATER STOPS
Where shown on the Drawings, construction (as required and approved by the Engineer), contraction

and expansion joints shall be made watertight by the provision of a continuous Water Stop strip of Poly
Vinyl Chloride (PVC) manufactured by the extrusion process from an elastomeric plastic compound, the
basic resin of which shall be Poly Vinyl Chloride. Unless otherwise specified or ordered, a two bulb
dumbbell section PVC. Water Stop shall be used in construction joints and a three bulb section PVC
Water Stop shall be used in expansion joints.

Water Stops shall be of high grade PVC, containing no filler or reclaimed or scrap material. PVC shall
comply with the requirements of BS 2571 for PVC Type A, Class 1. The quality of Water Stops shall
comply with the following major requirements:

i. Specific gravity........ccceuue. 1.30 (maximum)

ii. Hardness ......cceveevevereenennnn 80 (minimum)

iii. Tensile strength.................. 138 kg/cm2 (minimum)
iv. Elongation duro.................. 225% (minimum)
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11.5.2 RUBBER WATER STOPS
Rubber Water Stops shall be manufactured with synthetic rubber made exclusively from neoprene,

reinforcing carbon black, zinc oxide, polymerization agents and softeners. The quality shall conform the
following major requirements:

Neoprene content.........ccce.uuiee 70% by volume (minimum)
Hardness......coceveenveenercnneecnnnes 50-60 duro

Tensile strength.......................... 193 kg/cm2 (minimum)
Elongation.......ccccoeeveeveeierennenen. 600% (minimum)

Rubber Water Stops shall be formed with an integral cross section in suitable molds so as to produce a
uniform section with a permissible variation in dimension of 0.8mm plus or minus. No splices will be
permitted in straight strips. Strips and special connection pieces shall be well cured in a manner such
that any cross section shall be dense, homogeneous, and free from all porosity. Junctions in the special
connection pieces shall be full molded. During the vulcanizing period, the joints shall be securely held by
suitable clamps. The material at the splices shall be dense and homogeneous throughout the cross-
section.

11.5.3 INSTALLATION
Open joints

Open joints shall be constructed by the insertion and subsequent removal of a wood strip, metal plate,
or other approved material. The insertion and removal of the template shall be accomplished without
chipping or breaking the corners of the concrete. When not protected by metal armour, open joints in
slabs shall be finished with an edging tool. Upon completion of concrete finishing work, all mortars and
other debris shall be removed from the open joints.

Filled joints

When filled joints are shown on the Drawings or asked by the Engineer, pre-mold type fillers shall be
used unless Poly Styrene board is specifically called for. Filler for each joint shall consist of as few pieces
of material as possible. Abutting edges of filler material shall be accurately held in alignment with each
other and tightly fit or taped as necessary to prevent the intrusion of grout. Joint filler material shall be
anchored to one side of the joint by waterproof adhesive or other methods so as to prevent it from
working out of the joint but not interfere with the compression of the material.

Sealed joints

Prior to installation of the pourable joint sealants, all foreign materials shall be removed from the joint.
The filler material shall be cut back to the depth shown or approved and the surface of the concrete, in
contact with the sealant, be cleaned by light sand blasting. When required, a Poly Ethylene foam strip
shall be placed in the joint to retain the sealant and isolate it from the filler material. The sealant
materials shall then be mixed and installed in accordance with the manufacturer’s directions. Any
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material that fails to bond the sides of the joint within 24 hours after placement shall be removed and
replaced.

Water stops

Water Stops shall be obtained from a manufacturer approved by the Engineer, and shall be fixed and
joined according to the manufacturer’s instructions. All strips shall be stored in a place as cool as
practicable and shall in no case be exposed to the direct sun light.

Water Stops shall be installed with approximately half of the width of the material embedded in the
concrete on either side of the joint. It shall be firmly supported by split stop-end shuttering and in no
case shall Water Stop be pierced to assist in fixing. Special care shall be taken to ensure that the
concrete is well worked against the embedded parts of the strips and is free from honeycomb.
Precautions are to be taken to protect any projected portions of the strips from damage during the
progress of the works and from sunlight and heat.

If, after placing concrete, Water Stops are moved out of position or shape, the surrounding concrete
shall be removed, the Water Stop reset, and the concrete replaced at the Contractor’s own expenses.
Two 9mm diameter reinforcing bars shall be provided to support the Water Stops and shall be securely
held in position by the use of spacers, supporting wires, or other approved devices.

Flexible Water Stops shall be fully supported in the formwork, free from nails and clear of reinforcement
and other fixtures. Damaged Water Stops shall be replaced and care shall be taken to place the concrete
so that Water Stops do not bend or distort.

Splicing of Poly Vinyl Chloride Water Stop shall be performed in accordance with the manufacturer’s
recommendations. A thermostatically controlled electric source of heat shall be used to make all splices.
The heat shall be sufficient to melt but not to char the plastic. Splices shall develop at least 90% of the
tensile strength of un-spliced materials and shall withstand bending 1800 around a 50mm diameter pin
without cracking or separating.

The Contractor, at least before the commencement of concrete work, shall submit to the Engineer for
his approval details of the Contractor’s proposals for the installation of water stops. These shall show
where joints in the Water Stops are to be located and details of the intersections and changes of
direction to a scale that shows the position of any joint or shape of any mould section.

As far as possible, jointing of PVC Water Stops on Site shall be confined to the making butt joints in
straight runs of Water Stops. Where it is agreed with the Engineer that it is necessary to make an
intersection or change of direction of any joint other than a butt joint in a straight run, a preliminary
joint, intersection or change of direction piece shall be made and subjected to such tests as the Engineer
may require.

Precautions shall be taken so that the Water Stops shall neither be displaced nor damaged by
construction operations or other means. All surfaces of the Water Stops shall be kept free from oil,
grease, dried mortar or any other foreign matters while the Water Stop is being embedded in concrete.
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Means shall be used to ensure that all portions of the Water Stop designed for embedding shall be
tightly enclosed by dense concrete.

11.6 MEASUREMENT
Construction Joints shall not be measured. Expansion and Contraction joints shall be measured in linear
meter of the joints considered satisfactory by the Engineer and accepted by him. There will be no
additional measurement for joint fillers, sealed joints, Water Stops, miscellaneous metal devices etc.

11.7 PAYMENT
Payment for construction joints shall be deemed included in the items of concrete and there will be no
extra payment for it. For expansion and Contraction joints the amount of completed and accepted works
measured as provided above shall be paid at the Contract Unit Price per linear meter and the payment
shall constitute the full compensation for furnishing and placing joint fillers, sealed joints, Water Stops,
drains, vents, miscellaneous metal devices including all labour and incidentals for full completion of the
Work as per Specifications.

Item of Payment Unit
Expansion joints Linear meter / Linear feet
Contraction joints Linear meter / Linear feet
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12. REINFORCING STEEL

12.1 REINFORCEMENT FOR RCC

12.1.1 DESCRIPTION
Works covered by this item shall consist of supplying and placing of steel reinforcement in different

types of concrete structures including board cast-in-situ piles and pre-cast concrete piles but not
includes reinforcement for pre-stressed concrete. The works shall conform to the specifications, the
types, sizes and positions of reinforcement requirements shown on the Drawings and this specification.

12.1.2 MATERIALS REINFORCEMENT
Reinforcing bars discussed under this Section shall be made of Mild Steel or High yield Steel, plain or

deformed, for all Reinforced Concrete Works but excluding Pre-stressing Concrete.

Bars shall be rolled and produced from steel in the form of new and clean billets directly reduced from
ingot of properly identified heats of open hearth, basic oxygen or electric arc furnace steel or lots of acid
besmear steel.

Reference Standards

Deformed reinforcement

Deformed and Plain Billet Steel Bars for Concrete Reinforcement — ASTM A 615
Rail Steel Deformed and Plain Bars for Concrete Reinforcement — ASTM A 616
Axle Steel Deformed and Plain Bars for Concrete Reinforcement — ASTM A 617
Low Alloy Steel Deformed Bars for Concrete Reinforcement — ASTM A 706
Deformed Steel Wire — ASTM A 496

Welded Deformed Steel Wire Fabric — ASTM A 497

Zinc Coated (Galvanized) Steel Bars — ASTM A 767

Epoxy — Coated Reinforcing Steel — ASTM A 775

Plain reinforcement

ASTM A 615 M, ASTM A 616 M, ASTM A 617 M, ASTM A 185

Smooth steel wire

Cold — Drawn Steel Wire - ASTM A 82

Cold — worked steel reinforcement

IS 1786: 1985, BS 4461: 1978

I‘ NeXUS Page 195 of 349



STATELIFE INSURANCE CORPORATION OF PAKISTAN

Mild steel plain round bar

This is a type of bar plain and round in shape of a structural or intermediate grade with yield strength of
not less than 280 MPa (N/mm?2) i.e. 40 grade.

Deformed bars

Reinforcing steel under this type comprises Mild Steel Grade 40 and High Strength Grade 60 Deformed
re-bars with yield strength of not less than 280 MPa (N/mm2) in case of Grade 40 and with yield
strength of not less than 410 MPa (N/mm2) in case of Grade 60.

Other bars

Steel welded wire, fabric plain reinforcement conforming to ASTM A 185 may be used, except that for
wire with specified yield strength fy exceeding 410 MPa (N/mm?2), fy will be the stress corresponding to
a strain of 0.35 percent.

Smooth steel wire conforming to ASTM A 82 may be used in concrete except that for a wire with a
specified yield strength fy exceeding 410 MPa (N/mm?2), fy will be the stress corresponding to a strain of
0.35 percent.

Fabricated deformed steel bar mats conforming to ASTM A 184 and deformed steel wire complying with
ASTM A 496 may be used. Deformed wire for concrete reinforcement shall not be smaller than a
nominal diameter of 5.72mm, and for a wire with specified yield strength (fy) exceeding 410 MPa
(N/mm2), fy shall be the stress corresponding to a strain of 0.35 percent.

Welded deformed steel wire fabric conforming ASTM A 497 may be used for a wire with specified yield
strength exceeding (fy) 410 MPa (N/mm?2), fy will be the stress corresponding to a strain of 0.35 percent.

12.1.3 CHEMICAL COMPOSITION
The structural grade shall be made from billets. The ends of the bar shall be machine sheared

perpendicular to the axis of the bar. The bars shall be free from injurious defects and shall have a
workman like finish.

The chemical composition should conform to the requirements of ASTM 706-82

12.1.4 PROCESS
The steel shall have been made by one or more of the following processes:

i. open-hearth

ii. basic oxygen
iii. electric furnace
iv. acid besmear
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12.1.5 DIMENSIONAL REQUIREMENTS
The nominal diameter, cross sectional areas and perimeter of a deformed bar are equivalent to that of a

plain bar having the same standard weight per unit length. Dimensional requirements of such bars have
been shown in the Table given below:

Br | Nominal Dimensions~ Nominal weight, Ibt
Designation Diameter, in, Cross Sectional Area, in.! Perimeter, in. [Nominal mass,
No. frm) fmm?) fmm) kgm]
o] | 0375[9.5) 0.1 [71) 1178[29.9] 0.376 [0.560]
4113 | 0500127 020(129] 1571[39.9] 0,668 [0.994]
5[16] | 0625[159] 0.31[199] 1963 [49.9] 1.043[1.552)
6[19] | 0750(19.] 0.44 [284] 235 [59.8] 1502 [2.235]
712 | 0875222 0.60 [387] 2749 [69.8] 2044 [3.042]
8125 | 1.000[254] 0.79[510] 3.142[79.3] 2670 [3.73]
9129 | 1.128[287] 1.00[545] 3.544 [90.0] 3.400 [5.060]
10[32] | 1270323] 127 (819) 3.980[101.3 4.303 [6.404]
11[36] | 1410[358] 1,58 [1006] 4430 [1125] 5,313 [7.907]
14143 | 1693 [43] 2.25[1452] 5.32[135.1] 765[11.38]
18[57] | 2257[573] 4.00 [2581) 7,09 [180.1] 13,60 [20.24]

*Bar numbers are based on the number of eighths of an inch including in the nominal diameter of the
bars [bar numbers approximate the number of millimeters of the nominal diameter of the bar]

** The nominal dimension of a deformed bar are equivalent to those of a plain round bar having the
same weight [mass] per foot [meter] as the deformed bar.

12.1.6 'TENSILE PROPERTIES
The tensile properties of the Grade 40 and Grade 60 steel have been shown in the Table given below:

Requirements

em Grade 40 [3001° | Grade 60 [420]
Tensike sirength, min, psi [MPa] 70,000 [500] 90,000 [620]
Yield strength. mn, psi [MPa)] 40,000 [300] 50,000 [420]
Elongation in 8 in. [203.2 mm], min, %
Bar Designation No.
3[10) 1 9
4,5(13,16) 12 9
6[19] 12 9
7,8[22,25] i 8
0,10, 1129, 32, 3] 7
14, 18 |43, 57) 7

* Grade 40 [300] bars are furnished only in sizes 3 through 6 [10 through 19].

Page 197 of 349

Y NEXus



STATELIFE INSURANCE CORPORATION OF PAKISTAN

12.1.7 BEND TEST REQUIREMENT
The pin diameter required for performing bend tests shall conform to ASTM A 615. The following table

contains such requirements:

Bar _____ PinDiamelerforBend Tests
Designation No. Grade 40 [300] Grade 60 [420]
3. 4,510, 13, 18] 3.5d 3.5d
6[19] 5d 5d
7.8 [22, 25] - 5d
8, 10, 11 [28, 32, 36] - 7d
14, 18 [43, 57] (80%) - Sd

* Test bends 1800 unless noted otherwise.
d = Nominal diameter of specimen
Permissible variation
For lots from standard weights + 5% for 6mm dia
+3.5% for 10mm dia and above
Individual + 6% for all sizes
Length

Length of the bar shall be maximum possible, but each bar shall not be less than 12m in length or 45.36
kg in weight whichever is greater.

12.1.8 ASTM CODE REQUIREMENTS FOR DEFORMATIONS
Deformations shall be spaced along the bar at substantially uniform distances. The deformations on the

opposite sides of the bar shall be similar in size and shape.

The deformations shall be placed with respect to the axis of the bar so that the included angle is not less
than 45°. Where the line of deformation forms an included angle with the axis of the bar from 45° to 70°
inclusive, the deformations shall alternately reverse in direction on each side, or those on one side shall
be reversed in direction from those on the opposite side. Where the line of deformation is over 70°, a
reversal in direction is not required.

Average spacing or distance between deformations on each side of the bar shall not exceed 17
(seventeen) times of the nominal diameter of the bar.

Overall length of deformations shall be such that the gap between the ends of the deformations on the
opposite sides of the bar shall not exceed 12.5% of the nominal perimeter of the bar. Where the ends
terminate in a longitudinal rib, the width of the longitudinal rib shall be considered as the gap. Where
more than two longitudinal ribs are involved, the total width of all longitudinal ribs shall not exceed 25%
of the nominal perimeter of the bar. Furthermore, the summation of gaps shall not exceed 25% of the
nominal perimeter of the bar. Nominal perimeter of the bar shall be 3.14 times the nominal diameter
(db).
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Spacing, height and gap of deformations as to be conformed have been shown in the following table:

Deformation requirements, in. [mm]

Bar Maximum avera ge Minimum average Maximum gap (Chord of125%of |
designation spacing height Nominal Perimeter)

3no 0.262 [6.7] 0.015 [0.38] 0.143 [3.6]
4[13] 0.350 [8.9] 0.020 [0.51] 0.1914.9]
5[16] 0.437 [11.1] 0.028 [0.71] 0.239 [6.1]
6[19] 0.525[13.3] 0.038 [0.97] 0.286 [7.3]
7122] 0.612 [15.5] 0.044 [1.12] 0.334 [8.5]

| 8 [25] 0.700 [17.8] 0.050 [1.27] 0.383 [2.7]

| 9 [29] 0.790 [20.1] 0.056 [1.42] 0.431[10.9]

| 10 [32] 0.889 [22.6] 0.064 [1.63] 0.487[124]

| 11 [36] 0.987 [25.1] 0.071 [1.80] 0.540[13.7]

| 14 [43] 1.185 [30.1] 0.085 [2.16] 0.648 [16.5]

| 18 [57] | 1.58 [40.1] 0.102 [2.59] ] 0.864 [21.9]

Note: Any bar that fails to satisfy the aforementioned all requirements is to be treated as plain
reinforcement

12.1.9 BINDING WIRE
Reinforcement binding wire shall be the best black annealed mild steel wire and not less than 1.6mm in

diameter in approximation/18 - 22 BWG or 26 BWG galvanized iron wire.

12.1.10 WIRE MESH
Wire mesh shall conform to the requirements of AASHTO Standard Specification M 55 Welded Steel

Wire Fabric for Concrete Reinforcement.

12.1.11 ORDERING MATERIAL
The name of the proposed supplier of the reinforcement shall be submitted as soon possible to the

Engineer for his approval. The Contractor shall submit necessary information concerning the supplier as
requested by the Engineer.

Copies of orders placed shall be submitted to the Engineer.

The manufacturer shall submit all requested relevant data on the steel, i.e. breaking strength, yield
strength, characteristics on elongation, chemical composition etc., to the Engineer for his approval.

No steel shall be delivered without a certificate guaranteeing the yield stress.

The steel shall be stored and marked in a way that it enables identification of the steel corresponding to
each certificate later on.

12.1.12 TESTS
Test results in addition to those to be submitted by the Contractor and specified above shall be

required.
The Contractor shall cut out samples as directed by the Engineer.

The samples shall be tested according to the Engineer’s instructions by an approved Testing Institution.
Approximately three samples shall be tested from each 10 tons of reinforcement delivered at the Site.
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Expenses incurred in connection with cutting, carrying and testing the samples shall be borne by the
Contractor at his own costs.

12.1.13 CONSTRUCTION METHODS OF REINFORCING BAR
Storage and care

All reinforcing steel when received at the Site, prior to its use, shall be stacked off the ground on
platforms, skids or any other support and shall be kept free from dirt, oil and grease. All cares shall be
taken to prevent the steel reinforcement from any mechanical injury and surface loss resulting from its
exposition to weather conditions that produce rust. It shall be clean and kept free from loose rust and
loose mill scale at the time of fixing in position and subsequent pouring of concrete. However,
reinforcement steel may not be rejected on the ground of bonded rust, surface seams, surface
irregularities and mill scale so long minimum dimensions, cross-sectional area and tensile properties of a
hand wire brushed specimen meet the specified physical requirements for the size and grade of steel.

Reinforcement shall be handled and stored in a manner that will prevent bending out of the desired
shape and any accumulation of dirt, oil and paint. When placed in the works, it shall be free from dirt,
oil, grease, paint, mill scale and loose or thick rust.

Bar reinforcement shall be shipped in standard bundles, tagged and marked in accordance with the
Codes of Practice of the Concrete Reinforcing Steel Institute.

Fabrication

All bars shall be fabricated following Specifications, methods and procedures stated below. Fabrication
tolerances shall be in accordance with ACI 315.

Cutting and bending

All reinforcement bars shall be cut and bent cold to the specified shape and pertinent dimensions shown
on the Drawings using a proper bar bender, operated by hand or power to attain proper radii of bends.
The equipment used and methods followed for this purpose shall get the approval of the Engineer.

Bars shall not be bent or straightened in a manner that will injure the material.

Bars partially embedded in concrete shall not be field bent unless otherwise shown on the Drawings or
directed by the Engineer.

Errors in alignment of reinforcement partially embedded in hardened concrete shall not be corrected by
bending in place, except as permitted by the Engineer.

Bars bent during transportation or handling shall be straightened before being used in work. It shall not
be heated to facilitate bending.

Fabrication tolerances shall be in accordance with ACI 315.
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All plain bars shall have standard hooks at the end, which shall meet the following requirements unless
otherwise specified on the Drawings. When the dimensions of hooks or the diameter of bends are not
prescribed, they shall be in accordance with ACI 318 ‘Building Code requirements for Reinforced
Concrete’. Some of the standard requirements have been specified below:

i 180° turn plus an extension of at least 4 bar diameters but not less than 60mm at the free end of
the bar.
ii.  90°turn plus an extension of at least 12 bar diameters at the free end of the bar.
iii. For stirrup and the anchorage only:
=  For 16 mm dia bar and smaller : 90° bend plus an extension of at least 6 bar diameters or 75mm
whichever is greater at the free end of the bar.
=  For 20mm and 25mm dia bar : 90° bend plus an extension of at least 12 bar diameters or 150mm
whichever is greater at the free end of the bar.
=  For 25mm dia bar and smaller : 135° bend plus an extension of at least 6 bar diameters at the free
end of the bar.
= For closed ties and continuously wounded ties : 135° bend plus an extension of at least 6 bar
diameters, but not less than 75mm.

The minimum diameter of bend measured on the inside of the bar, for standard hooks other than for
stirrups and ties in sizes 10mm @ thorough 16mm @, shall not be less than the values shown in the table
given below.

Minimum diameters of Bend

Bar size Minimum diameter of bend
10mm = dp £ 25mm 6y

25mm £ dp < 40mm 8dp

40mm = dp = 55mm 10ds

* db is the nominal diameter of bar, mm

For stirrups and tie hooks, inside diameter of bend shall not be less than 4 bar diameters for 16mm ¢
bar and smaller. For bars larger than 16mm @, diameter of bend shall be in accordance with the
specifications shown in the above table.

Bends for other bars, where full tension in the bar may occur, shall be made around a pin having a
diameter not less than 20 bar diameters. Hooks shall conform to American Concrete Institute Standard.

Building Code Requirements for reinforced concrete ACI 316-89, or as shown on the Drawings or as
directed by the Engineer.

Placing, supporting and fastening
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All bar reinforcement shall be accurately placed, supported and secured in position as shown on the
Drawings using approved spacer blocks and chairs prior to any concrete pouring. Displacement
tolerance may be allowed within the permissible tolerance limit as shown in the table given below
unless otherwise specified by the Engineer. The reinforcement shall be checked and approved by the
Engineer before pouring of concrete.

Tolerance for Placing Reinforcement

Tolerance for Minimum

Tolerance for depth (d) Concrete Cover

d = 200mm + 10mm - 10mm

d £ 200mm + 12mm - 12mm

Notwithstanding the above provisions, tolerance for the clear distance to formed soffits shall be minus
6mm and tolerance for cover shall not exceed minus one-third the minimum concrete cover required in
the design Drawings or specifications.

Tolerance for longitudinal location of bends and ends of reinforcement shall be £ 50mm, except at
discontinuous ends of members where tolerance shall be £ 12mm.

Welding of crossing bars shall not be permitted for assembly of reinforcement unless authorized by the
Engineer.

The Contractor shall be responsible for the accuracy of cutting, bending and placing of the
reinforcement. Reinforcement will be inspected for compliance with the requirements as to grade, size,
shape, length, splicing locations, overlapping length and position after it has been placed.

Before the reinforcement is placed, the surfaces of the bars and the surfaces of any metal bar supports
shall be cleaned of heavy rust, loose mill scale, dirt, grease and other objectionable foreign substances.
Heavy flaky rust, which can be removed in firm rubbing with hessian or equivalent treatment, shall be
considered objectionable. After being placed, the reinforcing bars shall be maintained in a clean
condition until they are completely embedded in the concrete.

Reinforcement shall be accurately placed in the position shown on the Drawings and/or as directed by
the Engineer and shall be securely held by blocking against the forms, by supporting on concrete or
approved metal or plastic chairs or by using metal hangers and by wiring together at intersections using
annealed wire of specified diameter with the ends turned in to the main body of concrete. Bars shall be
tied at all intersections except where spacing is less than 300mm in any direction when alternate
intersections shall be tied. Wire ties shall be securely tied and folded so that they do not project beyond
the planes formed by the reinforcing bars. The adequacy of the supports and ties to secure the
reinforcement properly shall be subject to the approval of the Engineer.
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Reinforcement supports shall be strong enough to withstand the imposed loads without movement of
the reinforcement. They shall be positively attached to the reinforcement and of such size and number
as to maintain the specified cover.

There shall be a clear distance of at least 25mm between the bars and any adjacent embedded metal
works. The Contractor shall ensure that there is no disturbance of the reinforcing bars in concrete that
has already been placed.

Reinforcement binding wire shall be best black annealed mild steel wire and not less than approximately
1.6mm in diameter/18 - 22 BWG galvanized iron wire.

Cover blocks required for ensuring that the reinforcement is correctly positioned shall be as small as
possible, consistent with their purpose, or a shape and material acceptable to the Engineer and
designated so that they will not overturn when the concrete is placed. The concrete cover blocks or
space blocks shall be made of concrete having 1 part cement, 1 part sand and 2 part coarse aggregate.
The coarse aggregate would be 6mm downgraded. The blocks would be cast in mould and continuously
cured for 21 days before use. Wire shall be cast in the block for the purpose of tying it to the
reinforcement. The wire must not be closer than 30mm from the concrete surface. The use of small
stones or wood blocks shall not be permitted.

If concrete cylinder blocks are used for proper spacing of vertical bars in column, the height shall be
2.54cm and radius shall be equal to the distance of the centre line of the bar from column face.

Top reinforcement in slabs shall be maintained in position by means of chairs made out of ferrous metal
and shall conform to industry practice as described in the Manual on ‘Standard Practice of the Concrete
Reinforcing Steel Institute’. The diameter and quantity being sufficient to ensure security of the
reinforcement shall be used to support access ways, working platforms, or the placing equipment or for
conducting of an electric current.

Platforms for the support of workers and equipment and machines shall be placed directly on the forms
without any disturbance of the reinforcing steel during concrete placement.

Before any steel reinforcement is embedded in the concrete, any loose mill scale, loose rust and any oil,
grease or other deleterious matter shall be removed. Partially set concrete, which may adhere to the
exposed bars during concrete placing operations, shall also be removed.

12.1.14 LATERAL REINFORCEMENT FOR COLUMNS
Spirals

Spiral reinforcement for columns shall conform to the following:

i.  Spirals shall consist of evenly spaced continuous bar or wire of such size and so assembled as to
permit handling and placing without distortion from designed dimensions.
ii. Size of spirals shall not be less than 10mm diameter for cast-in-place construction.
iii.  The minimum and maximum clear spacing between spirals shall be 25mm and 75mm respectively.
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iv.  Anchorage of spiral reinforcement shall be provided by 1.5 extra turns of spiral bar or wire at each
end of a spiral unit.
v.  Splices in spiral reinforcement shall be lap splices of 48 spiral diameter, but not less than 300mm.

vi.  Spirals shall extend from the top of footing or slab in any story to the level of the lowest horizontal
reinforcement in members supported above.
vii. Spirals shall extend above termination of spiral to bottom of slab or drop panel, where beams or
brackets do not frame in to all sides of a column.
viii.  Spirals shall extend to a level at which the diameter or width of capital is 2 times that of the

column, in case of columns with capitals.
iX. Spirals shall be held firmly in place and true to line.

Ties

Tie reinforcement for compression members shall conform to the following: i. All bars shall be enclosed
by lateral ties, at least 10mm diameter in size for longitudinal bars 30mm diameter or smaller, and at
least 12mm diameter in size for 35mm diameter to 55mm diameter and bundled longitudinal bars. ii.
Vertical spacing of ties shall not exceed 16 longitudinal bar diameters or 48 tie diameters, or the least
dimension of the compression members.

iii. Ties shall be arranged such that every corner and alternate longitudinal bar shall have lateral support
provided by the corner of a tie with an included angle of not more than 135°. No vertical bar shall be
farther than 150mm clear on each side along the tie from such a laterally supported bar. Where
longitudinal bars are located around the perimeter of a circle, a complete circular tie is allowed.

iv. The lowest tie in any story shall be placed within one-half the required tie spacing from the top most
horizontal reinforcement in the slab or footing below. The uppermost tie in any story shall be within
one-half the required tie spacing from the lowest horizontal reinforcement in the slab or drop panel
above.

v. Where beams or brackets provide concrete confinement at the top of the column on all (four) sides,
the top tie shall be within 75mm of the lowest horizontal reinforcement in the shallowest of such beams
or brackets.

Lateral reinforcement for beams

Compression reinforcement in beams shall be enclosed by ties or stirrups satisfying the size and spacing
limitations as stated above. Such ties or stirrups shall be provided throughout the distance where
compression reinforcement is required.

Lateral reinforcement for flexural framing members subject to stress reversals or to torsion at supports
shall consist of closed ties, closed stirrups, or spirals extending around the flexural reinforcement.

Closed ties or stirrups shall be formed in one piece by overlapping standard stirrup or tie end hooks
around a longitudinal bar, or formed in one or two pieces laps, spliced with a lap of development length
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12.1.15 SPACING OF REINFORCEMENT
The minimum clear spacing between parallel bars in a layer shall be equal to one bar diameter, but not

less than 25mm.

Where parallel reinforcement is placed in two or more layers, bars in the upper layers shall be placed
directly above those in the bottom layer with clear distance between layers not less than 25mm.

For compression members, the clear distance between longitudinal bars shall be not less than 1.5 bar
diameters or 35mm.

Clear distance limitation between bars shall apply also to the clear distance between a contact lap splice
and adjacent splices or bars.

In walls and one-way slabs, the maximum bar spacing shall be three times the wall or slab thickness (h)
but not more than 450mm.

For two-way slabs, maximum spacing of bars shall be 2h but not more than 450mm.
For temperature steel only, maximum spacing shall be 5h but not more than 450mm.

12.1.16 SPLICING

General

All reinforcement shall be furnished in the full lengths indicated on the Drawings unless otherwise
permitted by the Engineer. Except for splices shown on the Drawings and splices for No. 5 or smaller
bars, splicing of bars shall not be permitted without the written approval of the Engineer. Splices shall
be staggered as far as possible.

Where the Drawings do not detail laps that will be necessary, the Contractor shall furnish working
Drawings to the Engineer for his approval.

If such additional lap splices are approved, the extra weight occasioned by such lap splices shall not be
included in the measurement of reinforcement for payment unless provided for in these Specifications.

Lapped splices

All splices for high yield strength steel bars shall have a lap length as shown on the Drawings or if not
shown therein shall be in accordance with the American Concrete Institute Building Code Requirements
for Reinforced Concrete (ACI 318-89).

All splices for mild steel shall have a lap length as shown on the Drawings or if not shown therein, of not
less than 40 diameters of the smaller bar when hooks are used and 50 diameters for bars without hooks.

Lap splices shall not be used for 35mm diameter bars and larger, except when bars of different
diameters are lap spliced in compression, the splice length shall be the larger development length of the
larger bar, or the splice length of the smaller bar.
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Lap splices of bundled bars shall be based on the lap splice length required for individual bars within the
bundle, increased in accordance with development of bundled bars. Individual bar splices within a
bundle shall not overlap. Entire bundles shall not be lap spliced.

Bars spliced by non-contact lap splices in flexural members shall not be spaced transversely farther apart
than one-fifth the required lap splice length, nor 150mm.

Lap splices shall generally be located at points of minimum tension in bars. Except where otherwise
shown on the Drawings, lap splices shall be made with the bars placed in contact and securely wired
together.

Welded splices

Welding on Site shall be avoided wherever possible, but where suitable safeguards and techniques are
employed and provided that the types of steel including high-yield steels to SS 2 have the required
welding properties, it may be undertaken with the acceptance of the Engineer. Before welding any
reinforcement, the Contractor shall supply to the Engineer a Welding Procedure Specification (WPS) and
an example of the weld for the type of steel, connection and weld being proposed. If suchevidence is
not available, the Contractor shall demonstrate satisfactory performance by means of testing as agreed
by the Engineer. Unless satisfactory performance of the proposed welded connection is established by
either of the two methods described above, approval for use of the welded connection shall not be
given.

In addition, and as required by the Engineer, the competence of the operators shall be demonstrated
prior to and periodically during welding operations by submission of independent Welder Qualification
Records (WQR) for each welder to be used on Site.

Welding may be used in fixing reinforcement in position, for example, by welding between crossing or
lapping reinforcement, or between bars and other steel members.

Welded intersections shall not be spaced farther apart than 300mm in the direction of calculated stress,
except for wire fabric used as stirrups.

Structural welding shall not be carried out unless specifically shown on the Drawings.

Notwithstanding the above, the Engineer will not permit tack welding of bars, which will be subject to
fluctuating stresses in the completed structure.

Welding shall conform to the Structural Welding Code, Reinforcing Steel, AWS D 1.4 of the American
Welding Society and applicable special provisions.

Welded splices shall be butted and welded to develop in tension at least 125 percent of specified yield
strength fy of the bar. A full mechanical connection shall develop in tension or compression, as required,
at least 125 percent of specified yield strength fy of the bar. Welded splices and mechanical connections
not meeting the above requirements are allowed where area of reinforcement is at least twice that
required by analysis shall meet the following: i. Splices shall be staggered at least 600mm and in such
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manner as to develop at every section at least twice the calculated tensile force at the section but not
less than 140 N/mm?2 for total area of reinforcement provided.

ii. Spliced reinforcement may be rated at the specified splice strength, in computing tensile force
developed at each section. Non-spliced reinforcement shall be rated at that fraction of fy defined by the
ratio of the shorter actual development required to develop the specified yield strength (fy).

Splices of deformed bars in tension

The minimum length of lap for tension splices shall be as required for Class A or B splice, but not less
than 300mm, where the classification shall be as follows:

Class A splice............. 1.0Ld
Class B splice............. 1.3Ld
* Ld is the development length

Lap splices of deformed bars in tension, shall be Class-B splices except that Class-A splices are allowed
when the area of reinforcement provided is at least twice that required by analysis over the entire
length of the splice, and one-half or less of the total reinforcement is spliced within the required lap
length. Where area of reinforcement provided is less than twice that required by analysis, welded
splices or mechanical connections used shall meet the following requirements. This is also applicable in
case of splices in tension tie members those shall be made with a full welded splice or full mechanical
connection. i. Welded splices shall be butted and welded to develop in tension at least 125 percent of
specified yield strength fy of the bar.

ii. A full mechanical connection shall develop in tension or compression, as required, at least 125
percent of specified yeild strength fy of the bar.

Welded splices or mechanical connections used where area of reinforcement provided is at least twice
that required by analysis shall meet the following: i. Splices shall be staggered at least 600mm and in
such manner as to develop at every section at least twice the calculated tensile force at the section but
not less than 140 N/mm? for total area of reinforcement provided. ii. Spliced reinforcement may be
rated at the specified splice strength, in computing tensile force developed at each section. Non-spliced
reinforcement shall be rated at that fraction of fy defined by the ratio of the shorter actual development
length to Id required to develop the specified yield strength fy.

Splices in adjacent bars shall be staggered at least 750mm.

Splices of deformed bars in compression The minimum length of lap for compression splice shall be 0.07
fy.db for fy equal to 410 N/mm?2 or less or (0.13 fy — 24)db for fy greater than 410 N/mm2, but not less
than 300mm. For f'c (specified compressive strength of concrete, N/mm?2) less than 20 N/mm?2, length
of lap shall be increased by one-third.

Ny Nexus Page 207 of 349



STATELIFE INSURANCE CORPORATION OF PAKISTAN

When bars of different diameters are lap spliced in compression, the splice length shall be the larger of
the development length of the larger bar, or the splice length of the smaller bar. Welded splices or
mechanical connections used in compression shall also satisfy the following requirements: i. Welded
splices shall be butted and welded to develop in tension at least 125 percent of the specified yield
strength fy of the bar.

ii. A full mechanical connection shall develop in tension or compression, as required, at least 125
percent of the specified yield strength fy of the bar.

End bearing splices

i. Compression splices for bars required to transmit compressive stress only, may consist of end bearing
of square cut ends held in concentric contact by a suitable device.

ii. Bar ends shall terminate in flat surfaces within 1.5° of a right angle to the axis of the bars, and shall be
fitted within 3° of full bearing after assembly.

iii. End bearing splices shall be used only in members containing closed ties, closed stirrups or spirals.
Special splice requirements for columns.

Lap splices, butt-welded splices, mechanical connections, or end-bearing splices shall be used with the
limitations as stated below. A splice shall satisfy the requirements for all load combinations for the
column.

Lap splices in columns

i. Lap splices shall conform to the first two requirements stated above under the Sub-section on ‘Splices
of Deformed Bars in Compression’ and where applicable to (d) or (e) below where the bar stress due to
factored loads is compressive.

ii. Where the bar stress due to factored loads is tensile and does not exceed 0.5fy in tension, lap splices
shall be Class B tension lap splices, if more than one half of the bars are spliced at any section, or Class A
tension lap splices, if half or fewer of the bars are spliced at any section and alternate lap splices are
staggered by Id (development length).

iii. Where the bar stress due to factored loads is greater than 0.5fy in tension, lap splices shall be Class B
tension lap splices.

iv. If spiral reinforcement confines the splice, the lengths required may be multiplied by 0.75, but lap
length shall not be less than 300mm.

Welded splices or mechanical connectors in columns

Welded splices or mechanical connectors in columns shall also meet the following requirements. .
Welded splices shall be butted and welded to develop in tension at least 125 percent of specified yield
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strength fy of the bar. ii. A full mechanical connection shall develop in tension or compression, as
required, at least 125 percent of specified yield strength fy of the bar.

End bearing splices in columns

End bearing splices complying with the requirements stated above under Sub-section on “End Bearing
Splices’ may be used for column bars stressed in compression provided that the splices are staggered or
additional bars are provided at splice locations. The continuing bars in each face of the column shall
have a tensile strength at least 0.25fy times the area of the vertical reinforcement in that face.

Splices of plain bars
For plain bars, the minimum length of lap shall be twice that of deformed bars.
Mechanical anchorage

Any mechanical device capable of developing the strength of reinforcement without damage to
concrete is allowed as anchorage.

Mechanical device may be used only when its adequacy can be proven by test results to the satisfaction
of the Engineer.

Development of reinforcement may consist of a combination of mechanical anchorage plus additional
embedded length of reinforcement between the point of maximum bar stress and the mechanical
anchorage.

12.1.17 SUBSTITUTIONS
Substitutions of different size bars shall be permitted only with specific authorization by the Engineer

and at no additional cost to the Employer. If bars are substituted, they shall have a cross sectional area
equivalent to the design area or larger.

The Contractor shall also provide, also in the case of substitutions, at his own expenses and to the
approval of the Engineer, such necessary detailing of the reinforcement as he requires for the execution
of the work to the Engineer’s satisfaction.

12.1.18 CONCRETE COVER TO REINFORCEMENT
Unless specified on the Drawings, the clear concrete cover to reinforcement shall be as tabulated below:
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Clear Cover (mm)
Description of Concrete Element
Mermal Exposure Saline Water
Wall and footing
a) Contact with earth 60 75
b) Expose to weather and water 50 60
Piles
a) Cast-in-place 75 100
b) Pre-cast 40 50
Beam, Girder, Column 40 50
Building roof and floor slab 25 25

12.1.19 PROTECTIVE COATING
All exposed reinforcing steel at construction joints shall be protected with a brush coat of neat cement

mixed to a consistency of thick paint within one week after the placing of the initial concrete, unless it is
definitely known that the steel will be embedded within 30 days. This coating shall be entirely removed,
by light tapping with a hammer or other tools, not more than one week before the placing of the final
pour.

12.1.20 BUNDLED BARS
i. Groups of parallel reinforcing bars bundled in contact to act as one unit, shall be limited to four in any

one bundle.
ii. Bundled bars shall be enclosed within stirrups or ties.
iii. Bars larger than 35mm diameter shall not be bundled in beams.

iv. Individual bars within a bundle terminated within the span of flexural members shall terminate at
different points with at least 40 times the nominal diameter of bar staggered.

v. Where spacing limitations and minimum concrete cover are based on nominal bar diameter, a unit of
bundled bars shall be treated as a single bar of a diameter derived from the equivalent total area.

vi. Minimum concrete cover shall be equal to the equivalent diameter of the bundle, but need not be
greater than 50mm.

12.1.21 INSPECTION
The Contractor shall notify the Engineer when the steel has been placed in position and ready for

concrete placing. No concrete shall be placed until the Engineer inspected the steel and given his
approval in writing.
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12.1.22 MEASUREMENT
The quantity of reinforcement to be measured under this Section shall be the computed weight in

kilogram of material used and accepted as shown on the Drawings provided that the quantity shall not
include the reinforcement in any item of works. In computing the weight to be measured, the
theoretical weights of bars of the cross section shown in this Specification shall be used.

The computed weight shall not include the extra materials incurred, when bars larger than those
specified are used or the extra materials necessary for splices, when bars shorter than those specified
are used even with the permission of the Engineer. It shall not also include the weight of any devices
used to support or fasten the reinforcement in correct position.

12.1.23 PAYMENT
This work measured as provided above, shall be paid for at the Contract unit price per kilogram of

reinforcement for the particular Bill of tem. The payment shall be considered to be the full
compensation for furnishing, fabricating, splicing and placing of the reinforcing steel, supports and
binding wire, cutting and bending, all labours, equipment, tools and incidentals necessary to complete
the works prescribed in this Section.

No separate payment shall be allowed for chairs, laps, splices, separators etc. The costs of these shall be
considered included in the unit rate.

Item of Payment Unit
Mild steel reinforcing bars Kilogram
High yield steel reinforcing bars Kilogram

12.2 WELDING
12.2.1 GENERAL
All welding shall be performed by certified welders and in accordance with the American Welding
Society (AWS) D1.1 ‘Structural Welding Code’ or similar approved standard.

The principal forms of welding metals are as follows:

i Electric arc welding
ii. Gas welding

The electric arc welding process is the most important and is most extensively used for mild steels
ranging from light articles with a wall or thickness of 16 gauge to heavy fabrications. This is a process
whereby the metal of the two members to be welded is fused together through hit generated by an
electric arc. Fusion should be complete over the whole area of the joint surface.

Gas welding is done using oxy-acetylene flame and is not adapted to structural steel works, but is
generally used for small jobs. The flame produced by burning oxy-acetylene is fed through a blowpipe,
which is ignited at its tip. The flame is played on the two pieces to be welded until the metal becomes
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hot enough to fuse together adding additional metal to the joint as necessary by meltingintoita
suitable electrode.

Unless otherwise specified, all welding shall be performed following the Shielded Metal Arc Process with
low hydrogen electrodes for manual welding.

The Contractor shall be responsible for the quality of the welding performed by his welding
organization. All welding by the Contractor shall be carried out by the electric arc method using coated
electrodes or other means whereby the air is excluded from the molten metal and where applicable,
automatic machines with correct procedure control shall be used.

12.2.2 WORKMANSHIP AND VISUAL QUALITY
REQUIREMENTS
In addition to conforming with the procedural and quality requirements set forth in the Structural

Welding Code and/or these Specifications, all manual welding shall meet the following requirements for
workmanship and visual quality.

i. Each weld shall be uniform in width and size throughout its full length and each layer of welding shall
be smooth, free of slag, cracks, pinholes and undercut and shall be completely fused to the adjacent
weld beads and base metal. In addition, the cover pass shall be free of coarse ripples, irregular surface,
non-uniform bead pattern, high crown, deep ridges or valleys between beads and shall blend smoothly
and gradually into the surface of the base metal.

ii. Butt Welds shall be slightly convex, of uniform height and shall have full penetration.
iii. Fillet Welds shall be of specified size with full throat and with each leg of uniform length.

iv. Repair, chipping or grinding of welds shall be done in such a manner as not to gouge, groove, or
reduce the base metal thickness.

12.2.3 WELDING REPAIRS
All weld defects which are determined unacceptable, shall be removed by chipping, grinding, arc or

flame gouging, following which the area shall be properly prepared for welding, repaired by an approved
qualified welding procedure and re-tested as necessary. The Contractor shall establish the cause of all
defects and show that such defects have been corrected before welding will be permitted. All repairing
shall be done by and at the expenses of the Contractor.

12.2.4 PEENING
The Contractor shall not be allowed to peen welds without prior approval of the Engineer.

12.2.5 ELECTRODES
All electrodes shall be purchased in sealed containers and shall be thoroughly dry when used.

Electrodes, taken from sealed containers, shall be used within four hours. Electrodes not used within
four hours shall be stored in electrode storage ovens. The electrode storage oven temperature shall be
in accordance with the electrode manufacturer’s recommendations. Electrodes with wet or damaged
coatings shall not be used.
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A simple test indicates the quality of an electrode or welding or welding wire can be made by laying the
wire flat on a clean surface and applying the welding flame to it for a distance of about 8 - 10cm by
moving the flame backward and forward until the wire becomes red and then slowly melting the wire,
moving the flame in such a manner so that the wire melts only half-way through its diameter. If the
flame is withdrawn as soon as the rod metal begins to melt, the impurities can readily be seen being
thrown off in the form of sparks, or a boiling action in the case of inferior metal. When cold, an inferior
metal will contain numerous spongy, volcano-like irregularities. A good metal welding rod will melt and
flow evenly without any disturbing actions.

Cracks may occur in welding alloy steels owing to the rapidity with which these harden. This may largely
be avoided by preheating the parent metal at 3000C or above in advance of welding to lower the normal
cooling rate.

The maximum diameters of electrodes for welding have been shown in the following table:

Average thickness of plate or section :q:a:;n::; gauge or diameter of electrode
Less than 5mm 3.2mm — 10 SWG

5mm to Less than 8mm 4mm — 8 SWG

8mm to Less than 10mm Smm — 6 SWG

10mm to Less than 16mm bmm — 4 SWG

16mm to Less than 25mm 9mm

25mm and over 9mm

The maximum width of any bead of welding, other than a cover pass, shall not exceed 3 times the
diameter of the electrode being used.

Subject to the approval of the Engineer, electrodes shall be carefully selected in order to provide metal
welds with mechanical properties similar to those of the metal being welded, except that for welding
higher strength steel to lower strength steel, the electrodes shall be chosen to provide metal welds with
mechanical properties comparable to those of the lower strength material.

12.2.6 CUTTING AND EDGE PREPARATION
Members of structural steel and miscellaneous metal works, which are to be joined by welding shall be

cut accurately to size and where required, shall be rolled or pressed to the proper curvature in
accordance with dimensions shown. The edges of these members shall be sheared, flame-cut or
machined to suit the required type of welding and to allow thorough penetration. The cut surfaces shall
expose sound metal, free from laminations, surface defects caused by shearing or flame-cutting
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operations, or other injurious defects. The surface to be welded shall be free from rust, grease, paint
and other foreign matter for a distance of at least 150mm back from the edge of the weld.

12.2.7 GRINDING WHEELS
Grinding wheels, which leave a deposit detrimental to subsequent welding will not be permitted.

Grinding wheels, which are determined by the Engineer to be detrimental to welding shall not be used.

12.2.8 QUALIFICATION OF WELDERS AND WELDING
OPERATORS
All welders and welding operators assigned to the work shall have passed the qualification test for

welding operators as specified in the AWS Structural Welding Code. If, as determined by the Engineer,
the work of any welder appears questionable, such welder will be required to pass additional
qualification tests to determine his ability to perform the type of work on which he is engaged. Such
additional qualification tests for welders and the physical tests of the welded specimens shall be made
in the presence of the Engineer. If required, the Contractor shall furnish to the Engineer a certified copy
of reports of the results of physical tests of specimens welded in the qualification tests. Fulfillment of
such qualification shall be at the expenses of the Contractor.

12.2.9 WELDING METHODS
General

Methods which are essentially required to be followed while welding are as follows:

i.  Welds should be made in the flat position as far as practicable.

ii. Freedom of movement of one member should be allowed as far as possible.

iii.  The work should be securely held in position by means of spot welds, service bolts, clamps or jigs
before commencing welding so as to prevent any relative movement due to distortion, wind or
other causes.

iv.  The parts to be welded must be thoroughly cleaned and proper flux used. Any paint or rust and
loose mill scales, etc. should be removed from the surfaces to be welded and surrounding
materials for a distance of at least 12mm from the weld. A coating of boiled linseed oil may be
permitted. Steel to be welded should not be painted or oiled until after erection, unless all ends
to be welded are left bare.

v.  The sequence of welding should be such that when possible the members, offering the highest
resistance to compression, are welded first.

Extreme care shall be taken to ensure that correct welding sequences and procedures are observed to
avoid any strains and internal stresses arising in welding.

Welding of stainless steel

Unless otherwise specified, all welding shall conform with AWD D1.1. Electrodes used for welding of
stainless steel shall be Series E308 and electrodes used for welding of stainless steel to carbon steel shall
be Series E309.

Welders and welding operators assigned to the work shall have passed the qualification test for welding
operators as specified above under ‘Qualification of Welders and Welding Operators’ of this Sub-section.
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Welding of reinforcement

Electric Arc Butt-welding is most suitable for bars of diameter greater than 20mm and lap welding for
smaller diameters and lap welding with longitudinal beads for 6mm to 40mm diameters. However,
reinforcement, specified to be welded, shall be welded by any process the Contractor can demonstrate
by bend and tensile tests, which will ensure that the strength of the parent metal is not reduced and
that the weld possesses a strength no less than that of the parent metal. The welding procedure
established by the successful weld tests shall be maintained and no departure from this procedure shall
be permitted. Following the establishment of a satisfactory welding procedures, each welder to be
employed on the work shall carry out welder performance qualification tests on reinforcing bars of the
same metal and size as those on the works.

Welds in positions other than those shown on the Drawings and/or as directed by the Engineer shall not
be permitted.

12.2.10 DEFECTS IN WELDED JOINTS
The usual defects in welded joints are:

i Lack of penetration or fusion of the metal to the bottom of the joint or welded members

ii. Laps in the metal of the weld not properly fused together. Defects are most likely to occur at the
root of the weld and in this position they are liable to have the maximum effects in reducing the
strength of the weld.

12.2.11 INSPECTION AND TESTING OF WELDS
The metal in a good weld when cold should show its original color. If the metal has a rusty or dull red

color or appears crystallized, it is an indication that the heat has become too high and the metal has
been burnt. A good weld will show an evenness of ripples or waves and well-formed beads with good
fusion along the edges of the welds. There should be no unfilled cavities, small pockets of slags or burnt
metal and small air or gas pockets. The strength of a welded joint may be taken only about 75 per cent
of the stress usually allowed for common works, although tests have shown that if the welding is
properly done it is possible to develop the full strength of the members jointed. The following tests shall
be carried out on the procedure, qualification, test plates and production test plates:

i Tensile and bend tests: all welds shall be subject to visual inspection.
ii. The procedures of visual examination shall conform to the requirements of the ASME Boiler
and Pressure Vessels Code.

The following defects are unacceptable unless otherwise noted:

i Dimensional defects such as insufficient throat or leg length, excess convexity, excess or
insufficient reinforcement.

ii. Undercuts, overlap, blowholes, slag inclusion, seams and excess weave.

iii. Any crack or liner indication. Plates with laminations discovered during gas cutting, welding
or any other time shall be rejected, unless approval to repair the plate is obtained from the
Engineer. Welds may also be subject to anyone or a combination of the examinations as may
be required to establish the soundness of welds. The inspection procedures for testing of all
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welds shall be prepared on the above basis by the Contractor and submitted to the Engineer
for approval before any fabrication work is started.

12.2.12 MEASUREMENT AND PAYMENT
Welding shall not be measured and no direct payment shall be made. All costs of welding shall be

deemed included in the related items of the Bill of Quantities unless otherwise it has been specifically
mentioned in the BOQ.

13. SUB-SOIL BORING AND TESTING
13.1  GENERAL

Confirmatory Sub-Soil investigation shall be carried out at the actual locations of each foundation. The
objective of the subsoil investigation is to ascertain the actual soil strata at the location, the engineering
properties at each stratum and to ascertain the level at which the foundation can be laid. The
investigation shall be carried out as per the following specifications and as directed by the Engineer.

13.2 BORING
Boring shall be carried out in accordance with the specifications of ASTM D 1586 and D 1587. The bore
holes shall have a minimum diameter of 100mm and shall be lined throughout. Minimum depths shall
be 20m unless otherwise directed by the Engineer. The toe of the lining shall at no time be more than
1m above the level to which the soil has been removed from the bore hole.

Before taking any undisturbed sample or making any in-situ test, the lining shall be carried down to the
bottom of the bore hole at the test depth.

Auger of proper size shall be used in very soft to soft clays and silts to avoid suction. The use of shell
shall only be restricted to moderately stiff to very stiff and hard clays and also in sandy strata below
water table. The use of a chisel would be permitted only in case of boulder or rock formation or through
local obstructions or other situation demanding its use as would be decided by the Engineer.

Uncased bore holes may be permitted only upto a depth where the sides of the hole can stand
unsupported. In case of side fall or squeezing, steps shall be taken immediately to stabilize the sides of
the bore hole by casing pipes as directed by the Engineer. Use of Bentonite slurry of 5% concentration
may be permitted to stabilize the bore hole.

No water shall be added while boring through cohesive soils and non-cohesive soils above the water
table. While boring through non-cohesive soil below water table, water level in the casing shall always
be maintained at or above the water table.

The cutting brought up by the auger shell or the split-spoon or undisturbed sampler shall be carefully
examined and the soil description duly recorded after performing field identification tests.

On completion of boring at any bore hole, a bore log shall be prepared in an approved standard format
in consultation with the Engineer and submitted to the Engineer in triplicate. Position of the water table
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shall be observed after 24 hours and back filling of the bore hole shall be carried out with approved
materials in a manner as directed by the Engineer.

13.3 DISTURBED SAMPLES
Disturbed samples shall be taken from bore hole cuttings and split-spoon for visual classification tests at
the Site. The samples shall be taken at 1.5m interval or at every identifiable change of strata, whichever
is met earlier to give a reliable record of the variation in the conditions of the soils. Disturbed samples
shall be sent to the laboratory in airtight plastic container with proper label for the purpose of record
and laboratory testing.

13.4 UNDISTURBED SAMPLES

Collection of undisturbed samples from cohesive soil layers shall be conducted as per ASTM D 1587
and/or any other equivalent.

13.5 HANDING AND LABELING OF SAMPLES

The following conditions of handling and protection of undisturbed samples shall be undertaken on
undisturbed sample.

i Immediately after being taken from the bore hole, the ends of the sample shall be cut and
removed to a depth of about 2.5cm (or more in the top to cover any obviously disturbed soil).
Several layers of molten wax should then be applied to each end to give a plug about 2.5cm thick.
If the sample is very porous, a layer of waxed paper should first be placed over the ends of the
sample.Any space left between the end of the sample tube and the top of the wax should be
tightly packed with saw dust or other suitable materials and a close fitting lid or screwed cap shall
be placed on each end of the sample tube. The lids should, if necessary, be held in position by
adhesive tape.

ii. A label bearing the number of the sample, bore hole number, depth of sample, date, etc.
preferably typed, shall be placed inside the container just under the lid. It shall be placed at the
top of the sample. In addition, the number of the sample shall be painted on the outside of the
container and the top or bottom of the sample shall be indicated.

iii. Undisturbed soil sample tubes shall be placed in a strong wooden box and packed with moist saw
dust, paper, etc. to prevent damage during dispatch to the laboratory.

13.6 STANDARD PENETRATION TEST
Standard penetration test shall be conducted as per ASTM D 1586 at an interval of 1.5m or at every
identifiable change of strata, whichever is earlier.

The driving of split-spoon shall be recorded for every 150mm penetration till the total penetration is
450mm.

Driving of the split-spoon shall be terminated when standard penetration resistance value, N>100 blows
/ 30cm of penetration is received, unless otherwise directed by the Engineer. The test shall be
conducted after driving the casing to the bottom of the bore hole and after cleaning it. N-values, as
observed in the field, shall be reported in the bore logs without any correction.
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13.7 DISPATCH OF SAMPLES
Samples shall be dispatched to the laboratory as soon as possible after being obtained and shall not be
allowed to accumulate at Site. In the event a danger of sample’s deterioration through further storage is
noticed, the Contractor shall dispatch such samples immediately on receiving direction from the
Engineer.

13.8 LABORATORY TESTS

General

Laboratory tests shall be carried out as per relevant ASTM or BS Procedures or by any other procedures
approved under equivalent recognized standards. The results of all tests shall be submitted in the
format as approved by the Engineer.

13.8.1 PREPARATION OF THE TEST SPECIMENS
Preparation of test specimens for the various tests shall be carried out as per the procedures laid down

in the various relevant ASTM or BS Codes or by any other procedures approved under equivalent
recognized standards.

In case of soft to firm cohesive undisturbed soil samples, test samples for all types of shear tests shall be
prepared strictly by hand trimming on soil lathe. Care shall be taken against bending of soil samples at
the time of horizontal ejection of the samples from the sampling tubes. Samples shall be ejectedfrom
the sampling tubes preferably in the same direction of travel in which the samples entered the sampling
tubes.

Similarly test specimens for consolidation tests shall also be prepared to the required size by hand
trimming only and the ring of the consolidation apparatus shall be inserted by pressing gently with the
hands and carefully removing the material around the ring. In no case the ring should be forced into the
soil. Great cares shall be taken during trimming of the sample from the top and the bottom of the ring.
The test specimen shall be prepared in the same orientation as that to the actual strata so that the
laboratory test load compresses the soil in the same direction relative to the soil strata as the applied
load in the field.

13.8.2 UNCONFINED COMPRESSION TEST
Unconfined compression test shall be conducted both on natural and remolded soil samples. Remolded

soil specimen shall be prepared by the dynamic method of compaction.

Each unconfined compression test (natural or remolded) shall comprise tests on minimum of three soil
specimens, not less than 38mm diameter and a height to diameter ratio of 2 together with the
determination of natural moisture content and density. Water content of the specimen shall be taken
from the failure zone of the specimen. Test results shall be observed and reported as per the standard
practice.
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13.8.3 TRIAXIAL TEST
Triaxial test shall be conducted on the undisturbed samples selected by the Engineer. Each test shall be

conducted on a minimum of three specimens tested at different cell pressures (0.5 kg/cm2, 1.0 kg/cm?2
and 1.5 kg/cm2). The moisture content before and after the test and the density shall be determined.

The stress-strain diagrams as well as the Mohr circle envelop for these tests shall be submitted.

13.8.4 CONSOLIDATION TEST
Consolidation tests shall be conducted on undisturbed samples selected by the Engineer. The coefficient

of consolidation (Cv.), the coefficient of volume compressibility (Mv.), Laboratory Compression Index
(Ccl.), Field Compression Index (Ccf.) including field virgin slope and the coefficient of permeability (k)
shall be determined and results shall be submitted. The loading on the test specimens shall be applied
at the stages of 0.1 kg/cm2, 0.25 kg/cm2, 0.5 kg/cm2, 1.0 kg/cm2, 2.0 kg/cm2, 4.0 kg/cm2 and 8.0
kg/cm2.

Unloading of the test specimens shall be done at suitable stages.

13.8.5 ROUTINE TEST
All routine tests like natural moisture content, bulk density, liquid and plastic limits, grain size

distribution, specific gravity, shall be conducted on selected representative samples as directed by the
Engineer.

13.8.6 REPORT AND RECORDS
On completion of each bore hole, three copies of a bore hole log shall be submitted to the Engineer

together with one copy of the list of disturbed and undisturbed samples taken from the bore hole.
These bore logs shall show:

i.  Ground level referred to the reduced level.
ii. Locations of the bore holes on a plan.
iii. Detailed description of each stratum.
iv. Position, type and identification of each sample and SPT value.
v.  Any other Site test results available.

vi. Levels at which each separate ground water level is first encountered and at which it comes to
rest (standing water level).
vii.  On completion of all field and laboratory tests, all results shall be submitted to the Engineer in 3

(three) copies in the form of reports with comments and views.

13.8.7 MEASUREMENT
The work will be measured for payment as an item on a lump sum basis or as specified in the Schedule

of Items and BOQ.

13.8.8 PAYMENT
Payment shall only be admissible on implementation of the item as measured and provided above and

on being certified by the Engineer that the investigations have been carried out as per specifications as
contained herein. Payment shall be made as lump sum rate or as specified in the Schedule of Items and
BOQ, which shall cover the full costs of boring, collection and dispatch of samples, standard penetration
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test and all necessary Laboratory tests, preparation and submission of records, cost of all labour,
equipment, materials, tools, test fees and all incidentals required for undertaking the test and
submission of requisite reports to the Engineer in its totality. No payment shall be made until the testing
results and other information in the form of reports with requisite number of copies are submitted to
the Engineer.

Item of Payment Unit

Sub-soil investigation Lump sum
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14. FLOOR

14.1 NON-SKID FLOOR TILES
14.1.1 DESCRIPTION
Works covered under this item shall consist of supplying, fitting and fixing approved foreign/local made
homogeneous quartz/embossed, non-skid floor tiles or special quality fibrous floor tiles laid on cement
mortar base of proportion in accordance with the applicable Drawings, requirements of the BOQ, and
these Specifications and/or as directed by the Engineer.

14.1.2 MATERIALS
Tiles

Tiles shall be either homogeneous quartz/embossed non-skid or special quality fibrous. The tiles shall be
local/foreign made and of the sizes as shown on the Drawings, described in the Schedule of Works
and/or as directed by the Engineer. They should be free from all warpage blemishes and dimensional
defects.

Mortar

Mortar for installation shall consist of 1-part cement and 2 parts sand (FM 1.2). The specification for
cement and sand shall conform to those stated under the relevant Sub-sections of the Section on
‘Construction Materials’ of this Specification and/or as directed by the Engineer.

Grout

All grout for tile joints be prepared with white cement or colored with inert pigments as and where
specified. The specification for white cement shall conform to those stated under the relevant Sub-
sections of the Section on ‘Construction Materials’ of this Specification and/or as directed by the
Engineer.

Water

Water shall be clean, free from injurious quantities of oil, alkali, salts and organic materials or other
deleterious substances and shall not contain any visibly solid materials. All requirements shall be similar
to what have been stated under the relevant Sub-section of the Sections on ‘Concrete Work’ and
‘Construction Materials’ of this Specification. The Contractor shall get the water tested by comparing
with water of known satisfactory quality, if requested by the Engineer.

14.1.3 CONSTRUCTION METHODS
The Contractor shall submit three sets of samples of all types of tiles to the Engineer for his approval

before procuring the materials. One set will be kept in the office of the Engineer, one set at the Site
office and the remaining set will be returned to the Contractor.

The Contractor shall prepare sample tile work and he should obtain its approval from the Engineer.
Before such approval is received, no full-scale work shall start. The design of the floor layout shall
conform to what have been shown on the Drawing and/or as directed by the Engineer.
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The tiles shall be laid over previously roughened and wetted patent stone floor. The panels shall be of
the size as shown on the Drawings and/or as indicated in the relevant item of the BOQ and/or as
directed by the Engineer.

The sub-floor on which the tiles will be laid, shall be prepared in the same way as have been stated
under the Sub-section on ‘Patent Stone Floor’ of this Section, but it will exclude the portion of neat
cement finishing.

The tiles are to be fitted and fixed on the floor on a base of 20mm thick cement mortar prepared with 1
part ordinary Portland cement and 2 parts sand of FM 1.2. The mortar bed shall be cut through
horizontally and vertically every 425mm to 600mm.

If the surface needs leveling, a scratch cost of plaster shall be applied, leveled and scratched for key and
be allowed to dry out for 12 hours before installing tiles. The setting mortar shall be applied evenly and
a neat cement paste to a thickness of about 2mm shall be troweled to the back of the tiles. The tiles will
then be set on firmly tapped into place to ensure full contact. The joints shall be in specified pattern and
shall not exceed 2mm in width. The joints shall be raked with grout prepared with white cement and
colored pigment and damp-cured for at least 3 days.

The tiles shall be soaked in water for at least 6 hours before laying. Installation shall be controlled by
strings, pages, spacers, levels or other suitable methods so as to ensure their correct laying and uniform
leveled joints.

14.1.4 MEASUREMENT
Measurement shall be taken for payment in square meter of finished tiled surface in place completed in

accordance with the Specifications stated herein and/or as per the provisions of the BOQ and/or as
shown on the Drawings and/or as directed by the Engineer. Only the completed works as accepted by
the Engineer will be eligible for payment.

14.1.5 PAYMENT
The amount of completed and accepted works measured as provided above shall be paid at the Contract

unit price per square meter, which shall constitute the full compensation for furnishing all materials,
equipment and labor, including transport, storage and handling of materials, cleaning, preparing and
laying bed with cement mortar and cutting and laying the tiles with neat cement paste, grouting and
curing tiles ranking our joints, high quality finishing and all other works and all incidentals necessary to
complete the Work as per requirements described under this item of work, the requirements of the
BOQ, as shown on the Drawings and as directed by the Engineer. However, this item shall not include
the costs for the item on Artificial Stone Floor.

Item of Payment Unit

Non-skid floor tiles Square meter / Square feet
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14.2 CERAMIC TILES
14.2.1 GENERAL

RELATED DOCUMENTS

Related Drawing and Detail.

SUMMARY

This Section includes the following:
e Ceramic Tiles.

DEFINITIONS

Module Size: Actual tile size (minor facial dimension as measured per ASTM C499) plus joint width
indicated.

Facial Dimension: Actual tile size (minor facial dimension as measured per ASTM C 499).

Facial Dimension: Nominal tile size as defined in ANSI A137.1

14.2.2 PERFORMANCE REQUIREMENTS

Static Co-efficient of Friction: For tile installed on walkway surfaces, provide products with the
following values as determined by testing identical products per ASTM C 1028:

e Level Surfaces: Minimum 0.6.
Load-Bearing Performance: Provide installations rated for the following load-bearing
performance level based on testing assemblies according to ASTM C 627 that are representative
of those indicated for this Project:

e Heavy: Passes cycles 1 through 12. Use where indicated in finishing Schedules.

e Moderate: Passes cycles 1 through 10. Use for other applications indicated on Schedule

where heavy duty is not indicated.

14.2.3 SUBMITTALS

Product Data: For each type of tile, mortar, grout, and other products specified.
Shop Drawings: For the following:

e Tile patterns and locations.

e Widths, details, and locations of expansion, contraction, control, and isolation joints in

tile substrates and finished tile surfaces.

Locate precisely each joint and crack in tile substrates, record measurements on shop drawings,
and coordinate them with tile joint locations, as approved by Consultant.
Tile Samples for Initial Selection: Manufacturer's color charts consisting of actual tiles or sections
of tiles showing the full range of colors, textures, and patterns available for each type and
composition of tile indicated. Include Samples of accessories involving color selection.
Samples for Verification: Of each item listed below, prepared on Samples of size and construction
indicated. Where products involve normal color and texture variations, include Sample sets
showing the full range of variations expected.Each type and composition of tile and for each color
and texture required, at least 400 mm square, mounted on braced cementitious backer units, and
with grouted joints using product complying with specified requirements and approved for
completed work in color or colors selected by Consultant.
Full-size units of each type of trim and accessory for each color required.

Stone thresholds in 150-mm lengths.
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Master Grade Certificates: For each shipment, type, and composition of tile, signed by tile
manufacturer and Installer.

VL. Product Certificates: Signed by manufacturers certifying that the products furnished comply with
requirements.

VII. Installer Experience: List of five projects (minimum) of a similar nature carried out successfully by
the installer with the same product.
VIII. Installer Experience: List of five projects (minimum) of a similar nature carried out successfully by

the installer with the same product Qualification Data: For firms and persons specified in the
"Quality Assurance" Article to demonstrate their capabilities and experience. Include lists of
completed projects with project names and addresses, names of Consultants and Employers, and
other any information required by Consultant.

IX.  Test Reports: Material test reports from qualified independent testing laboratory indicating and
interpreting test results relative to compliance of tile and tile setting and grouting products with
requirements indicated.

X.  Setting Material Test Reports: Indicate and interpret test results for compliance of tile-setting and
-grouting products with specified requirements.

14.2.4 QUALITY ASSURANCE
i.Quality System: Comply with ISO 9001/9002 Quality System as a minimum. Incorporate all the

standard procedures supplied by the Consultant and the Employer.

ii. Installer Qualifications: Engage an experienced installer who has completed tile installations similar in
material, design, and extent to that indicated for this Project and with a record of successful in-service
performance.

iii. Source Limitations for Tile: Obtain each color, grade, finish, type, composition, and variety of tile from
one source with resources to provide products from the same production run for each contiguous area
of consistent quality in appearance and physical properties without delaying the Work.

iv. Source Limitations for Setting and Grouting Materials: Obtain ingredients of a uniform quality for
each mortar, adhesive, and grout component from a single manufacturer and each aggregate from one
source or producer.

vi.  Source Limitations for Other Products: Obtain each of the following products specified in this
Section from one source and by a single manufacturer for each product:
vii. Stone thresholds. B Waterproofing. B Cementitious backer units. @ Joint sealants.
viii.  vi. Mockups: Before installing tile, construct mockups for each form of construction and finish

required to verify selections made under Sample submittals and to demonstrate aesthetic effects
and qualities of materials and execution. Build mockups to comply with the following
requirements, using materials indicated for completed Work.

Locate mockups in the location and of the size indicated or, if not indicated, as directed by

Consultant.

Notify Consultant 7 days in advance of the dates and times when mockups will be constructed.
Demonstrate the proposed range of aesthetic effects and workmanship.

Obtain Consultant's approval of mockups before proceeding with final unit of Work

Maintain mockups during construction in an undisturbed condition as a standard for judging
the completed Work.
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Approved mockups in an undisturbed condition as judged solely by the Consultant at the time of
Substantial Completion may become part of the completed Work, otherwise demolish mockups,
remove rubbles from site and install permanent works.

vii. Pre-installation Conference: Conduct conference at Project site to comply with requirements
of Project Management and Coordination.

14.2.5 DELIVERY, STORAGE, AND HANDLING
Deliver and store packaged materials in original containers with seals unbroken and labels intact
until time of use. Comply with requirement of ANSI A137.1 for labeling sealed tile packages.
Prevent damage or contamination to materials by water, freezing, foreign matter, and other
causes.
Handle tile with temporary protective coating on exposed surfaces to prevent coated surfaces
from contacting backs or edges of other units. If coating does contact bonding surfaces of tile,
remove coating from bonding surfaces before setting tile.

14.2.6 PROJECT CONDITIONS

Environmental Limitations: Do no install tile until construction in spaces is completed and ambient

temperature and humidity conditions are being maintained to comply with referenced standards and

manufacturer's written instructions.

14.2.7 EXTRA MATERIALS

Deliver extra materials to Employer. Furnish extra materials described below that match products

installed, are packaged with protective covering for storage, and are identified with labels describing
contents.

Tile and Trim Units: Furnish quantity of full-size units equal to 3 percent of amount installed, for
each type, composition, color, pattern, and size indicated.

14.2.8 PRODUCTS GENERAL

GENERAL

Provide tile complying with Standard Grade requirements, unless otherwise indicated.
Retain below with appropriate definitions in referenced part 1 article.

For facial dimensions of tile, comply with standard requirements unless otherwise indicated.
Tiles are to be highest grade of production in manufacturer’s quality grading system. Iv

ANSI Standards for Tile Installation Materials: Provide materials complying with ANSI standards

referenced in "Setting Materials" and "Grouting Materials" articles.

Colors, Textures, and Patterns: Where manufacturer’s standard products are indicated for tile, grout,

and other products requiring selection of colors, surface textures, patterns, and other appearance

characteristics, provide specific products or materials complying with the following requirements:

Provide Consultant’s selections from manufacturer’s full range of colors, textures, and patterns
for products of type indicated.
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Factory Blending: For tile exhibiting color variations within the ranges selected during Sample

submittals, blend tile in the factory and package so tile units taken from one package show the same

range in colors as those taken from other packages and match approved Samples.

Mounting: Where factory-mounted tile is required, provide back- or edge-mounted tile assemblies as

standard with manufacturer, unless another mounting method is indicated.

Factory-Applied Temporary Protective Coating: Where indicated under tile type, protect exposed

surfaces of tile against adherence of mortar and grout by pre-coating them with a continuous film of

petroleum paraffin wax, applied hot. Do not coat unexposed tile surfaces.

14.2.9 TILE PRODUCTS

Wall Tile: Provide flat tile complying with the following requirements:

Module Size: As indicated on Drawings.

Water Absorption: Less than 6% to ASTM C373.

Thickness: minimum 3 mm to 5 mm.
Face: Plain with modified square edges or cushion edges. Background/Base: 15mm thick 1:4
cement/sand render on concrete or concrete blockworks.

Bedding: Thin cement based adhesive to be approved

Grouting material: Epoxy grout Nitotile 489 as supplied by Fosroc or equal approved to be used in

accordance with manufacturer recommendations. Colour to architects approval.

Movement joints: All internal corners; Width: 6mrn.

14.2.10 MISCELLANEOUS MATERIALS
Trowel able Underlayment’s and Patching Compounds: Latex-modified, Portland-cementbased
formulation provided or approved by manufacturer of tile- setting materials for installations
indicated.
Temporary Protective Coating: Provide product indicated below that is formulated to
protect exposed surfaces of tile against adherence of mortar and grout; is compatible with tile,
mortar, and grout products; and is easily removable after grouting is completed without damaging
grout or tile. @ Petroleum paraffin wax, fully refined and odorless, containing at least 0.5 percent
oil with a melting point of 49 to 60 deg C per ASTM D 87.
Tile Cleaner: A neutral cleaner capable of removing soil and residue without harming tile and
grout surfaces, specifically approved for materials and installations indicated by tile and grout
manufacturers.

14.2.11 MIXING MORTARS AND GROUT
Mix mortars and grouts to comply with referenced standards and mortar and grout
manufacturers' written instructions.
Add materials, water, and additives in accurate proportions.
Obtain and use type of mixing equipment, mixer speeds, mixing containers, mixing time, and
other procedures to produce mortars and grouts of uniform quality with optimum performance
characteristics for installations indicated.
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14.2.12 EXECUTION EXAMINATION
Examine substrates, areas, and conditions where tile will be installed for compliance with requirements

for installation tolerances and other conditions affecting performance of installed tile.

e Verify that substrates for setting tile are firm; dry; clean; free from oil, waxy films, and curing
compounds; and within flatness tolerances required by referenced ANSI A108 series of tile
installation standards for installations indicated.

14.3 PORCELAIN
14.3.1 GENERAL
RELATED DOCUMENTS: Related Drawing and Detail.
SUMMARY: This Section includes the following:

e Porcelain Tiles.

DEFINITIONS

i Module Size: Actual tile size (minor facial dimension as measured per ASTM C 499) plus joint width
indicated.
ii. Facial Dimension: Actual tile size (minor facial dimension as measured per ASTM C 499).
iii. Facial Dimension: Nominal tile size as defined in ANSI A137.1.

14.3.2 PERFORMANCE REQUIREMENTS
Static Coefficient of Friction: For tile installed on walkway surfaces, provide products with the following

values as determined by testing identical products per ASTM C 1028:

e Level Surfaces: Minimum 0.6.

Load-Bearing Performance: Provide installations rated for the following load-bearing performance level
based on testing assemblies according to ASTM C 627 that are representative of those indicated for this
Project:

Heavy: Passes cycles 1 through 12. Use where indicated in finishing Schedules.

Moderate: Passes cycles 1 through 10. Use for other applications indicated on Schedule where heavy
duty is not indicated.

14.3.3 SUBMITTALS
Product Data: For each type of tile, mortar, grout, and other products specified.

Shop Drawings: For the following:

e Tile patterns and locations.

e Widths, details, and locations of expansion, contraction, control, and isolation joints in tile
substrates and finished tile surfaces.

e Locate precisely each joint and crack in tile substrates, record measurements on shop drawings,
and coordinate them with tile joint locations, as approved by Consultant.
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Tile Samples for Initial Selection: Manufacturer's color charts consisting of actual tiles or sections of
tiles showing the full range of colors, textures, and patterns available for each type and
composition of tile indicated. Include Samples of accessories involving color selection.

Samples for Verification: Of each item listed below, prepared on Samples of size and construction
indicated. Where products involve normal color and texture variations, include Sample sets showing the
full range of variations expected.

e Eachtype and composition of tile and for each color and texture required, at least 400 mm square,
mounted on braced cementitious backer units, and with grouted joints using product complying
with specified requirements and approved for completed work in color or colors selected by
Consultant.

e  Full-size units of each type of trim and accessory for each color required.

e Stone thresholds in 150-mm lengths. v. Master Grade Certificates: For each shipment, type, and
composition of tile, signed by tile manufacturer and Installer.

Product Certificates: Signed by manufacturers certifying that the products furnished comply with
requirements.

Installer Experience: List of five projects (minimum) of a similar nature carried out successfully by the
installer with the same product.

Installer Experience: List of five projects (minimum) of a similar nature carried out successfully by the
installer with the same product Qualification Data: For firms and persons specified in the "Quality
Assurance" Article to demonstrate their capabilities and experience. Include lists of completed projects
with project names and addresses, names of Consultants and Employers, and other any information
required by Consultant.

Test Reports: Material test reports from qualified independent testing laboratory indicating and
interpreting test results relative to compliance of tile and tile setting and grouting products with
requirements indicated.

Setting Material Test Reports: Indicate and interpret test results for compliance of tile-setting and -
grouting products with specified requirements.

14.3.4 QUALITY ASSURANCE
Quality System: Comply with ISO 9001/9002 Quality System as a minimum. Incorporate all the

standard procedures supplied by the Consultant and the Employer.

Installer Qualifications: Engage an experienced installer who has completed tile installations similar in
material, design, and extent to that indicated for this Project and with a record of successful in-service
performance.

Source Limitations for Tile: Obtain each color, grade, finish, type, composition, and variety of tile from
one source with resources to provide products from the same production run for each contiguous area
of consistent quality in appearance and physical properties without delaying the Work.
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Source Limitations for Setting and Grouting Materials: Obtain ingredients of a uniform quality for each
mortar, adhesive, and grout component from a single manufacturer and each aggregate from one

source or producer.

Source Limitations for Other Products: Obtain each of the following products specified in this

Section from one source and by a single manufacturer for each product:

Stone thresholds.
Waterproofing.
Cementitious backer units.
Joint sealants.

Mockups: Before installing tile, construct mockups for each form of construction and finish required to

verify selections made under Sample submittals and to demonstrate aesthetic effects and qualities of

materials and execution. Build mockups to comply with the following requirements, using materials

indicated for completed Work.

Locate mockups in the location and of the size indicated or, if not indicated, as directed by
Consultant.

Notify Consultant 7 days in advance of the dates and times when mockups will be constructed.
Demonstrate the proposed range of aesthetic effects and workmanship.

Obtain Consultant's approval of mockups before proceeding with final unit of Work.

Maintain mockups during construction in an undisturbed condition as a standard for judging the
completed Work. 1) Approved mockups in an undisturbed condition as judged solely by the
Consultant at the time of Substantial Completion may become part of the completed Work,
otherwise demolish mockups, remove rubbles from site and install permanent works.

Pre-installation Conference: Conduct conference at Project site to comply with requirements of

Project Management and Coordination.

14.3.5 DELIVERY, STORAGE, AND HANDLING
Deliver and store packaged materials in original containers with seals unbroken and labels intact
until time of use. Comply with requirement of ANSI A137.1 for labeling sealed tile packages.
Prevent damage or contamination to materials by water, freezing, foreign matter, and other
causes.
Handle tile with temporary protective coating on exposed surfaces to prevent coated surfaces
from contacting backs or edges of other units. If coating does contact bonding surfaces of tile,
remove coating from bonding surfaces before setting tile.

14.3.6 EXTRA MATERIALS

Deliver extra materials to Employer. Furnish extra materials described below that match products

installed, are packaged with protective covering for storage, and are identified with labels describing

contents.

Tile and Trim Units: Furnish quantity of full-size units equal to 3 percent of amount installed, for
each type, composition, color, pattern, and size indicated.

Ny Nexus Page 229 of 349



STATELIFE INSURANCE CORPORATION OF PAKISTAN

14.3.7 PRODUCTS GENERAL
e Provide tile complying with Standard Grade requirements, unless otherwise indicated.
e Retain below with appropriate definitions in referenced part 1 article.
e For facial dimensions of tile, comply with standard requirements unless otherwise indicated.
e Tiles are to be highest grade of production in manufacturer’s quality grading system.

ii. ANSI Standards for Tile Installation Materials: Provide materials complying with ANSI standards
referenced in "Setting Materials" and "Grouting Materials" articles.

iii. Colors, Textures, and Patterns: Where manufacturer's standard products are indicated for tile,
grout, and other products requiring selection of colors, surface textures, patterns, and other appearance
characteristics, provide specific products or materials complying with the following requirements:
Provide Consultant's selections from manufacturer's full range of colors, textures, and patterns for
products of type indicated.

iv. Factory Blending: For tile exhibiting color variations within the ranges selected during Sample
submittals, blend tile in the factory and package so tile units taken from one package show the same
range in colors as those taken from other packages and match approved Samples.

v. Mounting: Where factory-mounted tile is required, provide back- or edge-mounted tile assemblies as
standard with manufacturer, unless another mounting method is indicated.

vi. Factory-Applied Temporary Protective Coating: Where indicated under tile type, protect exposed
surfaces of tile against adherence of mortar and grout by precoating them with a continuous film of
petroleum paraffin wax, applied hot. Do not coat unexposed tile surfaces.

14.3.8 TILE PRODUCTS
i.  General Characteristics: Tiles are to comply with the following general requirements:
Floor Tiles:
1) Abrasive Hardness: Minimum Index 253 to ASTM C 501 (unglazed tiles), unless otherwise
specified.
) Bending Strength: Minimum 35 Kg/cm2 to ASTM C 648.
) Water Absorption: As specified.
4) Chemical Resistance: Unaffected with moderate acids.
) Tile Rating: For heavy duty floor by a rating system acceptable to the Consultant.
) Background/Base: 15mm thick 1:4 cement/sand render on concrete or concrete block
works.
7) Bedding: Thin cement based adhesive to be approved
8) Grouting material: Epoxy grout Nitotile 489 as supplied by Fosroc or equal approved to
be used in accordance with manufacturer recommendations. Colour to architects
approval.
9) Movement joints: All internal corners; Width: 6mrn.
10) Accessories: all exposed edges and corners to have preformed rounded edges.

14.3.9 FLOOR TILING
Background/Base: screed 1 in-situ concrete
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Screed: 1:3:6 cement/sand/aggregate semi-dry screed laid to falls and towards floor drain outlets,
overall thickness of flooring to be 75mm Bedding: Waterproof adhesive on cement 1 sand bed Adhesive:
to be approved

Waterproofing: 2 coats Fosroc Nitoproof 10, or equal, to B.S. Standard. laid to manufacturer's
recommendations, with necessary accessories

Grouting material: Epoxy grout Nitotile 489 as supplied by Fosroc or equal approved to be used in
accordance with manufacturer recommendations. Colour to architects approval.

Joint width: 2 mm

Movement joints:

Location: At all perimeters including door thresholds;
Width: 2 mm

Accessories: Skirting: Coved skirting tiles, 100mm high to match ceramic floor tiles, set flush with
render, to be fixed on plastered walls, grouted with epoxy grout Nitotile 489 as supplied by
Fosroc or equal approved, applied in accordance with manufacturer's recommendations.

14.3.10 GROUTING MATERIALS
i. Sand-Portland Cement Grout: ANSI A108.10, composed of white or gray cement and white or colored

aggregate as required to produce color indicated.
ii. Chemical-Resistant Epoxy Grout: ANSI A 118.3, color as indicated.

Provide product capable of resisting continuous and intermittent exposure to temperatures of up to
60 deg C and 100 deg C, respectively, as certified by mortar manufacturer for intended use.

iii. Grout Colors: Provide colors as selected by the Consultant from manufacturer’s full range of standard
and custom colors. Finish shall be smooth, unless otherwise specified or directed by the Consultant

14.3.11 ELASTOMERIC SEALANTS
i. General: Provide manufacturer's standard chemically curing, elastomeric sealants of base polymer and

characteristics indicated that comply with applicable requirements of Joint Sealants.

ii. Colors: Provide colours of exposed sealants to match colors of grout in tile adjoining sealed
joints, unless otherwise indicated.

14.3.12 MISCELLANEOUS MATERIALS
i. Trowelable Underlayments and Patching Compounds: Latex-modified, Portland-cement-based

formulation provided or approved by manufacturer of tile- setting materials for installations indicated.
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ii. Temporary Protective Coating: Provide product indicated below that isformulated to
protect exposed surfaces of tile against adherence of mortar and grout; is compatible with tile, mortar,
and grout products; and is easily removable after grouting is completed without damaging grout or tile.

Petroleum paraffin wax, fully refined and odorless, containing at least 0.5 percent oil with a melting
point of 49 to 60 deg C per ASTM D 87.

iii. Tile Cleaner: A neutral cleaner capable of removing soil and residue without harming tile and
grout surfaces, specifically approved for materials and installations indicated by tile and grout
manufacturers

14.3.13 MIXING MORTARS AND GROUT
i. Mix mortars and grouts to comply with referenced standards and mortar and grout manufacturers'

written instructions.
ii. Add materials, water, and additives in accurate proportions.

iii. Obtain and use type of mixing equipment, mixer speeds, mixing containers, mixing time, and other
procedures to produce mortars and grouts of uniform quality with optimum performance characteristics
for installations indicated.

14.3.14 EXECUTION EXAMINATION
Examine substrates, areas, and conditions where tile will be installed for compliance with requirements

for installation tolerances and other conditions affecting performance of installed tile.
o Verify that substrates for setting tile are firm; dry; clean; free from oil, waxy films, and curing

compounds; and within flatness tolerances required by referenced ANSI A108 series of tile
installation standards for installations indicated.

Ny Nexus Page 232 of 349



STATELIFE INSURANCE CORPORATION OF PAKISTAN

15. CEMENT PLASTER & POINTING

15.1 12MM THICK CEMENT-SAND PLASTER ON BRICK MASONRY
WALL

15.1.1 DESCRIPTION
This item of work shall consist of making 12mm or 19 mm thick cement plaster on Block masonry wall

surfaces and at any other appropriate locations in cement mortar with specified proportion. The Work
shall consist of furnishing all materials, its transportation and storage, supply of all labors, tools and
equipment and the performance of all other allied works that would be required to complete the Work
in all respect. All works shall be carried out in accordance with these specifications and conforming to
the levels, dimensions and designs as shown on the Drawings, provisions of the BOQ and/or to carry out
the Work following the directions of the Engineer.

15.1.2 MATERIALS
Cement

Cement used in the works shall be ordinary Portland cement complying with the requirements of ASTM
C 150 Type 1 or equivalent standard and those stated under the Section on ‘Construction Materials’ of
this Specification.

Fine aggregate

Fine aggregates shall be non-saline clean natural sand and have a specific gravity not less than 2.6, a
Fineness Modulus not less than what will be specified for a particular type of plastering and conform to
the requirements of ASTM C 33 and those stated under the relevant Sub-section of the Section on
‘Construction Materials’ of this Specification. Sand, to be used for plastering work, will be normally of
F.M. 1.2 or as directed by the Engineer.

Water

Water shall be clean, free from injurious quantities of oil, alkali, salts and organic materials or other
deleterious substances and shall not contain any visibly solid materials. All requirements shall be similar
to what have been stated under the relevant Sub-section of the Sections on ‘Concrete Work’ and
‘Construction Materials’ of this Specification. The Contractor shall get the water tested by comparing
with water of known satisfactory quality, if requested by the Engineer.

15.1.3 CONSTRUCTION METHODS
Preparation of mortar

Unless otherwise specified on the Drawings or in the BOQ or instructed by the Engineer, cement mortar
for plaster works on block masonry walls shall consist by volume of one part Ordinary Portland cement
and six parts screened sand of specified F.M. In each mortar, requisite quantity of water shall be added
and the components mixed and thoroughly incorporated together to give a workability, appropriate to
its use.
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Mortar shall be used whilst freshly mixed and no softening or re-tampering will be allowed. Mortar shall
be mixed in an approved mechanical mixer unless hand-mixing is specifically permitted by the Engineer
and in a manner as to accurately determine and control the quantity of each ingredient in the mortar.
The cement and sand shall be first mixed dry until thoroughly mixed before adding mixing water. If hand
mixing is permitted, the operation shall be carried out on a clean watertight platform. Cement and sand
shall be first mixed dry in the required proportion to obtain a uniform color of the mixture. Water shall
then be added sparingly, only to the minimum as would be necessary to producea workable mixture of
normal consistency. The water cement ratio in no case shall exceed 0.50 by weight, or as directed by the
Engineer.

Only a sufficient quantity of sand and cement shall be mixed with water that can be used within 30
minutes after water is added. The adding of additional water to and re-tempering (cement mortar that
stiffened because of evaporation of water), shall be permitted only within 30 minutes from the time of
adding water at the time of initial mixing.

Mortar that has taken initial set shall not be used in the work with or without addition of fresh
materials.

Preparation of surface

Before application of plaster, all joints in brick masonry walls shall be adequately raked out with a
hooked tool made for the purpose whilst the mortar is still green and not later than 48 hours of the time
of lying and smooth concrete surfaces shall be roughened to provide key. Joints should not be raked out
with a trowel or a hammer to avoid the edges of the bricks getting chipped. The brickwork should be
brushed down with stiff wire brush so as to remove all loose dust from the joints. Surfaces to be
rendered shall also be scrubbed clean of all loose materials and be made free from all dust, grease, etc.
and be well wetted with water and kept dampen for 24 hours before applying plaster (the walls should
not be soaked but only damped evenly). On old walls it would be required to ensure a good key for the
new rendering, to destroy the smooth surface of the brick masonry work with appropriate tools.

Application of plaster
Plaster shall consist of two coats when applied over brick masonry i.e. under and finish.

The under and finish coats shall be applied without an interval. The undercoat shall have a minimum
thickness of 6mm and shall be leveled with straight edge and scratched for key. The finish coat shall be
troweled over with care and leveled with a straight edge to obtain a flat smooth surface. All edges and
corners, unless otherwise shown on the Drawings, shall be rounded or chamfered as directed by the
Engineer. All moulds shall be neat, clean and true to template.

Plaster shall be floated and troweled to a true and plumbed surface and tested frequently during the
progress of the work with a straight edge sufficiently long. There shall be no overlaps or construction
joints in single unbroken surface unless the area is over 28 square meter or prior permission is taken
from the Engineer for a deviation. Plaster shall be stopped only at corners, construction or expansion
joints.
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If any crack appears in the plaster or any part sound hollow when tapped, or found to be soft or
otherwise defective after the plaster has dried, the defects shall be mended by cutting out and re-
plastering at the Contractor’s own costs. Such woks should not leave any visible impression on the
places mended.

The methods and equipment used for transporting and placing mortar shall be such, as not to damage
or delay the use of mixed mortar. All equipment and tools used for mixing or vehicles used for
transporting mortar shall be kept clean and free from set mortar, dirt or other deleterious foreign
substances.

All plastering works shall be placed only after all brick masonry surfaces have been prepared
satisfactorily in accordance with the specifications and the Engineer’s instructions.

The plaster shall not be applied during rain sufficiently heavy or prolonged to wash the mortar. Mortar
already applied, but becomes diluted by rain, shall be removed and replaced at the expenses of the
Contractor before continuing any further works.

15.1.4 SCAFFOLDING
The scaffolding shall be sound and strong enough to withstand all loads likely to be imposed upon it and

subject to the Engineer’s approval. Pole, going into the masonry should be at a place, which can be filled
with a header brick. The holes, which provide resting space for horizontal members shall not be left in
masonry under 1m in width or immediately near the skewbacks of arches. The holes left in the masonry
work for supporting the scaffolding shall be filled, made good and to be properly finished with plaster.

15.1.5 PROTECTION AND CURING
All plasters shall be kept moist throughout the progress of work and protected for a minimum 10 days

immediately following completion against harmful effects of weather by suitable covering. During hot
weather, all finished or partly completed works shall be covered or wetted in such a manner as will
prevent rapid drying of the plaster.

On completion of works, all visible surfaces shall be free from damage or debris and shall look clean. All
cares shall be taken so that the plaster surfaces are not stained or coated as the work proceeds. No
rubbing of the faces to remove coating shall be allowed,

15.1.6 MEASUREMENT
Measurement shall be taken for payment in square meter of the surface of the finished plaster works

completed in accordance with the Specifications stated herein and/or as per the provisions of the BOQ
and/or as shown on the Drawings and/or as directed by the Engineer. Only the completed works as
accepted by the Engineer will be eligible for payment.

15.1.7 PAYMENT
The amount of completed and accepted work measured as provided above shall be paid at the Contract

unit price per square meter of plaster which price shall constitute full compensation for furnishing all
materials including their transportation and storage, mixing of mortar, plastering surfaces and corners,
rounding and/or chamfering preparing, cleaning and watering the surfaces to be plastered, watering and
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protecting the plaster after completion, providing scaffolding and its erection and removal, all other
works and all incidentals necessary to complete the Work as per requirements described under this item
of work, the BOQ, as shown on the Drawings and/or as directed by the Engineer.

Item of Payment Unit

12mm thick cement-sand plaster Square meter / Square feet

15.2 12MM THICK CEMENT-SAND PLASTER ON R.C.C SURFACES

15.2.1 DESCRIPTION
This item of work shall consist of making 12 mm thick cement plaster on R.C.C surfaces and at any other

appropriate locations in cement mortar with specified proportion. The Work shall consist of supply of all
materials, labor, tools and equipment, carriage and the performance of all other allied works. All works
shall be carried out in accordance with these specifications and conforming to the levels, dimensions
and designs as shown on the Drawings, provisions of the BOQ and/or to carry out the Work following
the directions of the Engineer.

15.2.2 MATERIALS
Cement

Cement used in the works shall be ordinary Portland cement complying with the requirements of ASTM
C 150 Type 1 or equivalent standard and those stated under the Section on ‘Construction Materials’ of
this Specification.

Fine aggregate

Fine aggregates shall be non-saline clean natural sand and have a specific gravity not less than 2.6, a
Fineness Modulus not less than what will be specified for a particular type of plastering and conform to
the requirements of ASTM C 33 and those stated under the relevant Sub-section of the Section on
‘Construction Materials’ of this Specification. Sand, to be used for plastering work, will be normally of
F.M. 1.2 or as directed by the Engineer.

Water

Water shall be clean, free from injurious quantities of oil, alkali, salts and organic materials or other
deleterious substances and shall not contain any visibly solid materials. All requirements shall be similar
to what have been stated under the relevant Sub-section of the Sections on ‘Concrete Work’ and
‘Construction Materials’ of this Specification. The Contractor shall get the water tested by comparing
with water of known satisfactory quality, if requested by the Engineer.

15.2.3 CONSTRUCTION METHODS
Preparation of mortar

Unless otherwise specified on the Drawings, or in the BOQ or instructed by the Engineer, cement mortar
for plaster works on R.C.C surfaces shall consist of one part Ordinary Portland cement and four parts
screened sand of specified F.M. by volume. In each mortar, right quantity of water shall be added and
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the components mixed and thoroughly incorporated together to give a workability, appropriate to its
use. Mortar shall be used whilst freshly mixed and no softening or re-tampering will be allowed.

Mortar shall be mixed in an approved mechanical mixer unless hand-mixing is specifically permitted by
the Engineer and in a manner as to accurately determine and control the quantity of each ingredient in
the mortar. The cement and sand shall be first mixed dry until thoroughly mixed before adding mixing
water. If hand mixing is permitted, the operation shall be carried out on a clean watertight platform,
Cement and sand shall be first mixed dry in the required proportion to obtain a uniform color of the
mixture. Water shall then be added sparingly, only the minimum necessary to produce a workable
mixture of normal consistency. The water cement ratio in no case shall exceed 0.50 by weight, or as
directed by the Engineer.

Only a sufficient quantity of sand and cement shall be mixed with water that can be used within 30
minutes after water is added. The adding of additional water to and re-tempering (cement mortar that
stiffened because of evaporation of water), shall be permitted only within 30 minutes from the time of
adding water at the time of initial mixing.

Mortar that has taken initial set shall not be used in the work with or without addition of fresh
materials.

Preparation of surface

Before application of plaster, smooth concrete surfaces shall be roughened to provide key. The surfaces
shall be scrubbed clean of all loose materials and soaked with water and kept dampen for 2 hours
before plastering. A neat cement coat shall be applied on all concrete surfaces before application of
plaster.

Application of plaster

Plaster shall consist of a grout application and a finish coat, when applied direct to concrete surface. The
under and finish coats shall be applied without an interval.

All edges and corners, unless otherwise shown on the Plans, shall be rounded or chamfered as directed
by the Engineer. All molds shall be neat, clean and true to template.

Plaster shall be floated and troweled to a true surface and tested frequently during the progress of the
work with a straight edge sufficiently long. There shall be no overlaps or construction joints in single
unbroken surface unless the area is over 28 square meter or prior permission is taken from the Engineer
for a deviation. Plaster shall be stopped only at corners, construction or expansion joints.

If any crack appears in the plaster or any part sound hollow when tapped or found to be soft or
otherwise defective after the plaster has dried, the defect shall be mended by cutting out and
replastering at the Contractor’s own costs.
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The methods and equipment used for transporting and placing mortar shall be such, as not to damage
or delay the use of mixed mortar. All equipment and tools used for mixing or transporting mortar shall
be kept clean and free from set mortar, dirt or other deleterious foreign substances.

All plastering works shall be placed only after all R.C.C surfaces have been prepared satisfactorily in
accordance with the specifications and the Engineer’s instructions.

The plaster shall not be applied during rain sufficiently heavy or prolonged to wash the mortar when the
works are carried out under open sky. Mortar already applied, but becomes diluted by rain, shall be
removed and replaced before continuing the work at the expenses of the Contractor.

15.2.4 SCAFFOLDING
The scaffolding shall be sound and strong enough to withstand all loads likely to be imposed upon it and

subject to the Engineer’s approval. If any place is left out or the plaster gets damaged by resting of
poles, the places shall be made plastered or repaired before/on removal of the scaffolding at the
expenses of the Contractor.

15.2.5 PROTECTION AND CURING
All plaster shall be kept moist throughout the progress of work and protected for a minimum 10 days

immediately following completion against harmful effects of weather by suitable covering when the
location is exposed under the open sky. During hot weather, all finished or partly completed works shall
be covered or wetted in such a manner as will prevent rapid drying of the plaster.

On completion of works, all visible surfaces shall be free from damage or debris and shall look clean. All
cares shall be taken that the plaster surfaces are not stained or coated as the work proceeds. No rubbing
of the faces to remove coating shall be allowed.

15.2.6 MEASUREMENT
Measurement shall be taken for payment in square meter of the surface of the finished plaster works

completed in accordance with the Specifications stated herein and/or as per the provisions of the BOQ
and/or as shown on the Drawings and/or as directed by the Engineer. Only the completed works as
accepted by the Engineer will be eligible for payment.

15.2.7 PAYMENT
The amount of completed and accepted work measured as provided above shall be paid at the Contract

unit price per square meter of plaster which price shall constitute full compensation for furnishing all
materials including their transportation and storage, mixing of mortar, plastering surfaces and corners,
rounding or chamfering preparing, cleaning and watering the surface to be plastered, watering and
protecting the plaster after completion, providing scaffolding and its erection and removal, all other
works and all incidentals necessary to complete the Work as per requirements described under this item
of work, the Bill of Quantities, as shown on the Drawings and/or as directed by the Engineer.

Item of Payment Unit

6mm thick cement-sand plaster Square meter / Square feet
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15.3 12MM THICK CEMENT - SAND SKIRTING/DADO
15.3.1 DESCRIPTION

This item of work shall consist of providing 12mm thick cement-sand plaster with neat cement finishing
in skirting/dado on brick masonry wall surfaces and at any other locations where necessary in cement
mortar with specified proportion. The Work shall include supply of all labour, materials, tools and
equipment, carriage and the performance of all necessary works. All works shall be carried out in
accordance with these specifications and conforming to the levels, dimensions and designs as shown on
the Drawings, provisions of the BOQ and/or to carry out the Work following the directions of the
Engineer.

15.3.2 MATERIALS

Cement

Cement used in the works shall be ordinary Portland cement complying with the requirements of ASTM
C 150 Type 1 or BS 12 or equivalent standard and those stated under the Section on ‘Construction
Materials’ of this Specification.

Fine aggregate

Fine aggregates shall be non-saline clean natural sand and have a specific gravity not less than 2.6, a
Fineness Modulus not less than what will be specified for a particular type of plastering and conform to
the requirements of ASTM C 33 and those stated under the relevant Sub-section(s) of the Section on
‘Construction Materials’ of this Specification. Sand, to be used for plastering work, will be normally of
F.M. 1.2 or as directed by the Engineer.

Water

Water shall be clean, free from injurious quantities of oil, alkali, salts and organic materials or other
substances that may be deleterious and shall not contain any visibly solid material. If requested by the
Engineer, water shall be tested by comparing with water of known satisfactory quality. All other
requirements shall be similar to what have been stated under the relevant Sub-sections of the Sections
on ‘Concrete Work’ and ‘Construction Materials’ of this Specification.

15.3.3 CONSTRUCTION METHODS
Preparation of mortar

Unless otherwise specified on the Drawings or in the BOQ or instructed by the Engineer, cement mortar
for skirting/dado works on brick masonry walls shall consists by volume of one part Ordinary Portland
cement and four parts screened sand of specified F.M. In each mortar, requisite quantity of water shall
be added and the components mixed and thoroughly incorporated together to give a workability,
appropriate to its use. Mortar shall be used whilst freshly mixed and no softening or retampering will be
allowed.

Mortar shall be mixed in an approved mechanical mixer unless hand-mixing is specifically permitted by
the Engineer and in a manner as to accurately determine and control the quantity of each ingredient in
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the mortar. The cement and sand shall be first mixed dry until thoroughly mixed before adding mixing
water. If hand mixing is permitted, the operation shall be carried out on a clean watertight platform,
Cement and sand shall be first mixed dry in the required proportion to obtain a uniform colour of the
mixture. Water shall then be added sparingly, only the minimum necessary to produce a workable
mixture of normal consistency. The water cement ratio in no case shall exceed 0.50 by weight, or as
directed by the Engineer.

Only a sufficient quantity of sand and cement shall be mixed with water that can be used within 30
minutes after addition of water. The adding of additional water to and re-tempering (cement mortar
that stiffened because of evaporation of water), shall be permitted only within 30 minutes from the time
of addition of water at the time of initial mixing.

Mortar that has taken initial set shall not be used in the work with or without addition of fresh
materials.

Preparation of surface

Before application of skirting/dado, wall plaster, if there be any, shall be removed along the floor to the
required height and the joints in brick-walls shall be adequately raked out to provide key. The surfaces
shall be scrubbed clean of all loose materials and soaked with water and kept damped for 24 hours
before skirting/dado works start.

Application of skirting/dado

Skirting/dado shall consist of two coats i.e under and finish. The under and finish coats shall be applied
without an interval to permit the undercoat to set.

The undercoat shall have a minimum thickness of 6mm and the total built-up thickness will be same as
that of the plaster on the wall. A 3mm groove shall be formed where skirting/dado meets wall plaster.

The skirting/dado shall be installed flushed with the finished wall surface. The intersection with the floor
shall be right-angled and the top of the skirting/dado shall be straight and sharp.

The under-bed shall be laid as uniformly as possible and allowed to become firm before scratching for
key and subsequently allowed to become thoroughly dry before applying the second under-coat. A neat
cement paste of 3mm thickness shall be spread evenly over the second coat and shall be steel troweled
under firm pressure to produce a dense uniform smooth surface free from trowel marks.

The finish coat shall be troweled over with care and leveled with a straight-edge to obtain a flat smooth
surface including neat cement finishing. All edges and corners unless otherwise shown on the Drawings
shall be rounded or chamfered as directed by the Engineer. All moulds shall be neat clean and true to
template.

Skirting/dado shall be floated and troweled to a true and plumbed surface and tested frequently during
the progress of the work with a straight edge sufficiently long. There shall be no overlaps or construction
joints in single unbroken surface unless the area is over 28 square meter or prior permission is taken
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from the Engineer. Skirting/dado shall be stopped only at corners, sieves, construction or expansion
joints.

If any crack appears in the skirting/dado, or any part sound hollow when tapped or found to be soft or
otherwise defective after the skirting/dado has dried, the defect shall be made good by cutting out and
re- plastering at the Contractor’s own costs.

When the skirting/dado is applied on the plinth wall, it shall be plastered up to 150mm below the
ground level.

The methods and equipment used for transporting and placing mortar shall be such, as not to damage
or delay the use of mixed mortar. All equipment and tools used for mixing or transporting mortar shall
be kept clean and free from set mortar, dirt or other deleterious foreign substances.

All skirting/dado works shall be placed only after all brick-wall surfaces have been prepared satisfactorily
in accordance with the specifications and the Engineer’s instructions.

The skirting/dado shall not be applied during rain sufficiently heavy or prolonged to wash the mortar.
Mortar already applied, but becomes diluted by rain shall be removed and replaced before continuing
the work at the expenses of the Contractor.

15.3.4 PROTECTION AND CURING
All skirting/dado shall be kept moist throughout the progress of work and protected for a minimum 10

days immediately following completion against harmful effects of weather by suitable covering. During
hot weather, all finished or partly completed works shall be covered or wetted in such a manner as will
prevent rapid drying of the skirting/dado.

On completion of works, all visible surfaces shall be free from damage or debris and shall look clean. All
cares shall be taken that the skirting/dado surfaces are not stained or coated as the work proceeds. No
rubbing of the faces to remove coating shall be allowed.

15.3.5 MEASUREMENT
Measurement shall be taken for payment in square meter of the surface of the finished skirttng/dado

works completed in accordance with the Specifications stated herein and/or as per the provisions of the
BOQ and/or as shown on the Drawings and/or as directed by the Engineer. Only the completed works as
accepted by the Engineer will be eligible for payment.

15.3.6 PAYMENT
The amount of completed and accepted work measured as provided above shall be paid at the Contract

unit price per square meter of skirting/dado which price shall constitute full compensation for furnishing
all materials, mixing of mortar, plastering surfaces and corners, rounding and/or chamfering, preparing,
cleaning and watering the surface to be skirted, watering and protecting the skirting/dado after
completion, all other works and all incidentals necessary to complete the Work as per requirements
described under this item of Work, the BOQ, as shown on the Drawings and/or as directed by the
Engineer.
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Item of Payment Unit

12mm thick skirting/dado Square meter / Square feet

15.4 RULE POINTING ON BLOCK MASONRY WALL JOINTS

15.4.1 DESCRIPTION
This item of work shall consist of making v-grooved pointing in the joints of the block masonry wall

surfaces and at any other locations where necessary in cement mortar with specified proportion. The
Work shall include supply of all labor, materials, tools and equipment, carriage and the performance of
all necessary works. All works shall be carried out in accordance with these specifications and
conforming to the levels, dimensions and designs as shown on the Drawings, provisions of the BOQ
and/or to carry out the Work following the directions of the Engineer.

15.4.2 MATERIALS
Cement

Cement used in the works shall be ordinary Portland cement complying with the requirements of ASTM
C 150 Type 1 or BS 12 or equivalent standard and those stated under the Section on ‘Construction
Materials’ of this Specification.

Fine aggregate

Fine aggregates shall be non-saline clean natural sand and have a specific gravity not less than 2.6, a
Fineness Modulus not less than what will be specified for a particular type of rule pointing and conform
to the requirements of ASTM C 33 and those stated under the relevant Sub-section(s) of the Section on
‘Construction Materials’ of this Specification. Sand, to be used for plastering work, will be normally of
F.M. 1.2 or as directed by the Engineer.

Water

Water shall be clean, free from injurious quantities of oil, alkali, salts and organic materials or other
substances that may be deleterious and shall not contain any visibly solid material. If requested by the
Engineer, water shall be tested by comparing with water of known satisfactory quality. All other
requirements shall be similar to what have been stated under the relevant Sub-sections of the Sections
on ‘Concrete Work’ and ‘Construction Materials’ of this Specification.

154.3 CONSTRUCTION METHODS
Preparation of mortar

Unless otherwise specified on the Drawings or in the BOQ or instructed by the Engineer, cement mortar
for rule pointing works on brick masonry wall joints shall consist by volume of one part Ordinary
Portland cement and two parts screened sand unless otherwise required by the Drawings or instructed
by the Engineer. In each mortar, requisite quantity of water shall be added and the components mixed
and thoroughly incorporated together to give a workability, appropriate to its use. Mortar shall be used
whilst freshly mixed and no softening or re-tampering will be allowed.
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Mortar shall be mixed in an approved mechanical mixer unless hand-mixing is specifically permitted by
the Engineer and in a manner as to accurately determine and control the quantity of each ingredient in
the mortar. The cement and sand shall be first mixed dry until thoroughly mixed before adding mixing
water. If hand mixing is permitted, the operation shall be carried out on a clean watertight platform.
Cement and sand shall be first mixed dry in the required proportion to obtain a uniform color of the
mixture. Water shall then be added sparingly, only the minimum necessary to produce a workable
mixture of normal consistency. The water cement ratio in no case shall exceed 0.50 by weight, or as
directed by the Engineer.

Only a sufficient quantity of sand and cement shall be mixed with water that can be used within 30
minutes after addition of water. The adding of additional water to and re-tempering (cement mortar
that stiffened because of evaporation of water), shall be permitted only within 30 minutes from the time
of addition of water at the time of initial mixing.

Mortar that has taken initial set shall not be used in the work with or without addition of fresh
materials.

Preparation of surface

Before rule pointing, the joints in brick-walls shall be adequately roughened. The surfaces shall be
scrubbed clean of all loose materials and soaked with water and kept damped for 24 hours.

Making rule points

Unless otherwise specified, mortar for rule pointing shall be prepared with one part of Portland cement
and two parts of sand generally of F.M. 1.2. Lime in powder form passing 100 mesh in the proportion of
2% by weight of cement shall also constitute an ingredient of the mortar.

The methods and equipment used for transporting and placing mortar shall be such, as not to damage
or delay the use of mixed mortar. All equipment and tools used for mixing or transporting mortar shall
be kept clean and free from set mortar, dirt or other deleterious foreign substances.

When all brick walls surfaces including the joints are well prepared as described earlier, mortar of
specified proportion shall be applied at the joints and finished in rule or concave pointing as mentioned
in the ‘BOQ’ or indicated on the Drawings or directed by the Engineer. The concave pointing shall be
done with the help of rebar’s wooden template to prepare semi-circular pointing intruding inside the
brick wall joints. The Contractor shall remain very careful in maintaining the type of pointing as asked for
in the Contract.

All rule-pointing works shall only start when all brick-wall surfaces have been prepared satisfactorily in
accordance with the specifications and the Engineer’s instructions.

The rule pointing works shall not be undertaken during rain sufficiently heavy or prolonged to wash the
mortar. Mortar already applied, which becomes diluted by rain shall be removed and replaced before
continuing the work at the expenses of the Contractor.
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15.4.4 SCAFFOLDING
The scaffolding shall be sound and strong enough to withstand all loads likely to be imposed upon it and

subject to the Engineer’s approval. Pole, going into the masonry should be at a place, which can be filled
with a header brick. The holes, which provide resting, space for horizontal members shall not be left in
masonry under 1m in width or immediately near the skewbacks of arches. The holes left in the masonry
work for supporting the scaffolding shall be filled and made good.

15.4.5 PROTECTION AND CURING
All works shall be kept moist throughout the progress of work and protected for minimum 10 days

immediately following completion against harmful effects of weather by suitable covering. During hot
weather, all finished or partly completed works shall be covered or wetted in such a manner as will
prevent rapid drying of the plaster.

On completion of works, all visible surfaces shall be free from damage or debris and shall look clean. All
cares shall be taken that the plaster surfaces are not stained or coated as the work proceeds. No rubbing
of the faces to remove coating shall be allowed.

15.4.6 RE-POINTING OF EXISTING BRICK MASONRY WORK
JOINTS
The extent of re-pointing of existing brick masonry works shall be jointly surveyed by the Contractor and

the Engineer at the start of the work and the location of all repairs needed shall be recorded and
permanently marked in paint,The defective mortar shall be carefully removed from the joints and the
joints shall be cleaned immediately prior to re-pointing. The re-pointing shall be done with cement
mortar of specified proportion to full depth, penetration and trimmed flush with the face of the brick
masonry works.

Cracks in the existing brick masonry works shall be treated in the same way. Defective materials shall be
carefully removed and the cracks shall be filled with cement mortar of specified proportion.

15.4.7 MEASUREMENT
Measurement shall be taken for payment in square meter of the surface of the brick masonry works

with all joints have been finished by rule pointing in accordance with the Specifications stated herein
and/or as per the provisions of the BOQ and/or as shown on the Drawings and/or as directed by the
Engineer. Only the completed works as accepted by the Engineer will be eligible for payment.

15.4.8 PAYMENT
The amount of completed and accepted work measured as provided above shall be paid at the Contract

unit price per square meter of brick masonry wall which price shall constitute full compensation for
furnishing all materials, mixing of mortar, rule pointing of joints, cleaning and watering the surface to be
rule pointed, watering and protecting the work after completion, providing scaffolding and its erection
and removal, all other works and all incidentals necessary to complete the Work as per specifications
and requirements described under this Sub-section the Bill of Quantities, as shown on the Drawings
and/or as directed by the Engineer.

Item of Payment Unit
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Rules pointing of joints of brick masonry wall Square meter / Square feet
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16. DAMP PROOF COURSE

16.1 DESCRIPTION

Works covered under this item shall consist of constructing a layer of cement concrete with specified
proportion and in required thickness with top surface painted with Asphalt/Coal tar.

16.2 MATERIALS

Cement

Cement used in the works shall be ordinary Portland cement complying with the requirements of ASTM
C150 Type 1 or BS 12 or equivalent standard and those stated under the Section on ‘Construction
Materials’ of this Specification.

Coarse aggregate
Coarse aggregate shall conform to the requirements of ASTM C 330.

Coarse aggregate shall be hard, durable, clean, free from dust and other deleterious material to be
obtained by crushing 1st class/picked jhama bricks. The grading of the coarse aggregate shall be such
that when combined with the approved fine aggregate and cement, it shall produce a workable concrete
of maximum density which has been considered to be 10mm down graded in this case.

Materials shall also conform to the requirements specified in the relevant Sub-section of the Section
titled ‘Construction Materials’ of this Specification.

Fine aggregate

Fine aggregates shall be non-saline clean natural sand and have a specific gravity not less than 2.6, a
Fineness Modulus not less than what will be specified for a particular type of DPC and conform to the
requirement of ASTM C 33 and those stated under the relevant Sub-section(s) of the Section on
‘Construction Materials’ of this Specification. Sand, to be used for Damp Proof Course, will be of FM
normally not below 1.8 or as directed by the Engineer.

Water

Water shall be clean, free from injurious quantities of oil, alkali, salts and organic materials or other
substances that may be deleterious to concrete or reinforcement and shall not contain any visibly solid
material. If requested by the Engineer, water shall be tested by comparing with water of known
satisfactory quality. All other requirements shall be similar to what have been stated under the relevant
Sub-sections of the Sections on ‘Concrete Work’ and ‘Construction Materials’ of this Specification.

Asphalt

Asphalt shall conform to the requirements of ASTM D 312. Type-1 shall be used below ground and Type-
2 shall be used above ground.
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16.3 CONSTRUCTION METHODS
25mm to below 40mm thick cement concrete mixture prepared with 1 part cement, 2 parts sand and 4
parts brick chips is to be installed following the procedures stated under the Section on ‘Concrete Work’
of this Specification. In case of DPC designed with a 40mm thickness, the cement concrete mixture may
be prepared with 1 part cement, 1% parts sand and 3 parts brick chips. Two coats of hot asphalt should
be applied over the cement concrete when the concrete has been fully cured and dried. The surface to
be damp-proofed shall be primed and thoroughly mopped with asphalt. When the first mopping of
asphalt has set sufficiently, the entire surface shall be mopped with second coating of hot asphalt.
Special care shall be taken to see that there are no skips in the coatings and that all surfaces are
thoroughly covered. The asphalt used should not melt or soften in the hottest days and should not get
squeezed due to pressure of the masonry over it.

All concrete surfaces, which are to be damp-proofed shall be reasonably smooth and free from foreign
material that would prevent bond. The surface shall be dry and immediately before the application of
the primer, the surface shall be thoroughly cleaned of dust and loose materials.

The damp-proof course should be laid flush with the floor surface and should not be carried across
doorways or other openings. The upper layer of cement concrete floors should be continued over such
openings and should be laid at the same time as the floors. The asphalt or tar layer should be laid under
the concrete at the openings. Where concrete is laid on bitumen or tar, the surface of the bitumen or tar
must be sprinkled with dry sand.

The position of the damp proof course is also an important factor and it should be laid at such a height
that it is above the normal level to which water splashes from the ground when it is raining. A damp
proof course should not be less than 15cm above the highest level of the ground.

16.4 MEASUREMENT
Damp proofing shall be measured in square meter of the works completed in place, in accordance with
the Specifications stated herein and/or with the provisions of the Bill of Quantities and/or as shown on
the Drawings and/or as directed by the Engineer. Only the completed works as accepted by the Engineer
will be eligible for payment.

16.5 PAYMENT
The amount of completed and accepted work as measured above shall be paid for at the Contract unit
price per square meter. The payment shall constitute the full compensation for the cost of furnishing all
equipment, materials, labour for preparation of concrete mixture and its casting, compacting, curing,
including, asphalt painting including all storage, handling and transport and all incidentals necessary for
the satisfactory completion of the damp-proofing as per specifications and requirements described
under this Sub-section the Bill of Quantities, as shown on the Drawings and as directed by the Engineer.

Item of Payment Unit

Damp-proofing Square meter / Square feet
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17. PAINTING AND WHITEWASH

171 SYNTHETIC ENAMEL PAINT
Works covered under this item shall consist of painting metallic surface or wooden surface where water
proofing is required or the places as directed by the Engineer. Synthetic enamel paint of any approved
brand and colour shall be used in minimum 3 coats in accordance with these specifications, as per the
provisions in the BOQ and/or as directed by the Engineer or as specified by the manufacturers. Painting
shall be done in a manner to obtain an even, smooth finish of confirm shade and without any mark of
brush and joint.

17.1.1 MATERIALS
Paint shall consist of ready-mixed synthetic enamel of approved type supplied in original sealed

containers bearing the name of the manufacturer of the paint.

All painting materials shall be of the best quality and be delivered at the Site in sealed original
containers bearing manufacturer’s labels and seals.

Materials to be used in the work shall conform to the reputed manufacturer’s specifications and to the
satisfaction of the Engineer.

17.1.2 STORAGE OF MATERIALS
Materials and tools shall be stored in a single place at the Site as designated by the Engineer.

Storage area shall be maintained in a neat and clean condition with surroundings protected from
damage.

Inflammable materials shall be stored in sealed containers. Waste shall be removed from the premises
at the end of each day’s work. Every precaution shall be taken to prevent fire.

Storage area shall be all time accessible to the Engineer.

17.1.3 CONSTRUCTION METHODS
General

Before purchasing materials, the Contractor shall submit to the Engineer a list showing the brand and
type of paints proposed for this item of work. Manufacturer’s catalogue or specification sheets, in
triplicate, for materials selected shall be submitted to the Engineer with the list of brands and types. No
material shall be used without the approval of the Engineer.

Colours and samples

Colour scheme shall conform the Finish Schedule and as directed by the Engineer. All tinting and
matching shall be to the satisfaction of the Engineer.
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For all painted finishes, samples shall be prepared as per direction of the Engineer on pieces of the same
kind of material surface at least on an area of 150mm by 300mm. The finished sample shall be approved
by the Engineer.

Protection

Drop cloths or other approved protection materials shall be furnished and laid on all areas where
painting and finishing is being done so as to adequately protect floor and other places from all damages
caused during the execution of the painting work.

Surface preparation
For metallic surface
All metallic surfaces shall be prepared before application of paint.

For ferrous metal, the surfaces shall be cleaned by brushing with wire brush or sand paper to remove all
rust, weld spatter an other foreign particles. Any grease and oil film shall be removed with a solvent,
using a fine steel wood pad or a coarse cloth. All damages to shop coat caused by erection, repairing and
cleaning shall be spot primed with the same materials used for the shop coat.

In case of galvanized metal, the surfaces shall be cleaned and dried. Any grease and oil film shall also be
removed with a solvent, using a fine steel wood pad or a coarse cloth. It is considered that paint will
adhere to galvanized iron if the surface is washed with vinegar or slaked lime and washing soda before
painting.

In all cases manufacturer’s instructions are to be strictly followed in preparing the surfaces to be
painted.

For wooden surface

Wood, the surfaces, which are to be painted, shall be well seasoned and the surface to be painted shall
be perfectly dry. The surfaces of woodwork to be painted or polished should be rubbed down perfectly
smooth with medium and fine grade sandpaper. All rubbing to be done with the grain. Worked timber
should be primed as soon as possible particularly on the cut end grain. New woodwork shall be knotted,
primed and stopped before given coats of paint.

Application of paint
Wooden and ferrous metallic surfaces

The workmanship for painting shall be of high quality and experienced and skilled painters shall be
engaged for the work.

No work shall be done under conditions, which are not suitable for the production of good results. All
spaces shall be broom cleaned before painting or finishing is started.
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All paint shall be applied with brushes under adequate illumination, evenly spread, smoothly flowed on
without runs or sags. Paint shall be worked into all corners and crevices. Materials shall be applied in
strict accordance with the manufacturer’s directions. In particular, no prepared paint shall be thinned by
any methods except as directed by the manufacturer. All paint shall be thoroughly mixed before being
applied.

Each coat applied must be inspected and approved by the Engineer before the application of the
succeeding coat. Otherwise no credit for the coat applied will be given and the Contractor may require
to repeat the work at his own expenses. The Contractor shall notify the Engineer when each coat is
ready for inspection.

No exterior painting shall be done in rainy and damp weather until the surface is thoroughly dry. No
interior painting shall be done on damp surfaces.

Drying time for every coat shall not be less than 72 hours and 48 hours for exterior paints and interior
paints respectively. Each coat shall be thoroughly dry before application of subsequent coat.

All natural finished woodwork, painted woodwork and painted metal shall be slightly sanded between
coats using No.’00’ sandpaper. The finished surface must be smooth, evenly leveled and free from brush
marks.

Natural finished woodwork only shall be rubbed with fine sandpaper after the last coat has received the
desired finish as per approved sample.

All woodwork for natural finish shall be sealed on the back and all surfaces, which will be concealed
after erection with two coats of an approved transparent sealer prior to installation.

After being fitted by the Carpenter, all edges of the doors and windows shall be finished in the same way
as the faces.

All exposed piping (except PVC), if specified shall be painted to match the adjoining wall surfaces where
such wall surfaces are either glazed tile or painted.

Painting around finish hardware of other removable items already in place shall not be allowed.

Wherever scaffolding is necessary, it shall be free standing so as not to damage or scratch the painted
surface.

The Contractor shall rectify at his own expenses any damage that may be caused to the adjacent works
during painting.

Galvanized Iron surfaces

Galvanized iron should not be painted until it has been exposed to the weather for a year as paint
adheres badly to new galvanized iron. If necessary to paint sooner, a coat composed of about 200 grams
of copper acetate added to 5 litres of water, or 60 grams of muriatic acid added to a mixture of 60 grams
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each of copper chloride, copper nitrate and sal-ammoniac, dissolved in 5 litres of soft water, to which a
small quantity of hydrochloric acid has been added, should be given. This will be sufficient for about a
surface area of 250 square meter.

Completion

At completion of painting work, the Contractor shall remove any paint spot and stain caused during the
whole process of works as stated under this Sub-section from floors, walls, glass, hardware, equipment
and other surfaces leaving these surfaces in perfect condition.

The Engineer shall conduct a final inspection of all works completed in accordance with this Subsection
and the Contractor shall repaint or retouch, as directed by the Engineer, any surface which do not
comply with the requirements of these specifications or which have been damaged during performing
works. All surfaces finished under this Sub-section shall be left in perfect condition, free from defects
and blemishes.

All rubbish and accumulated painting materials shall be removed from the premises.

17.1.4 MEASUREMENT
Measurement shall be taken for payment in square meter of the surface area actually painted with

required quality in accordance with the provisions of the BOQ and/or as directed by the Engineer. Only
the completed works as accepted by the Engineer will be eligible for payment.

17.1.5 PAYMENT
The amount of completed and accepted work measured as provided above shall be paid at the Contract

unit price per square meter which payment shall constitute the full compensation for furnishing all
materials, equipment, appliances and labour including storage, transport, preparing, mixing and
applying putty, primer and paint and providing scaffolding as well as all incidentals necessary to
complete the work as per specifications and requirements described under this Subsection the Bill of
Quantities, as shown on the Drawings and as directed by the Engineer.

Item of Payment Unit

Synthetic enamel painting Square meter / Square feet

17.2 PLASTIC PAINTING
Works covered under this item shall consist of painting plastered wall or ceiling surfaces or the places as
directed by the Engineer. Synthetic resin emulsion paint of any approved brand and colour shall be used
in minimum 3 coats in accordance with these specifications, as per the provisions in the BOQ and/or as
directed by the Engineer or as specified by the manufacturers. Painting shall be done in a manner to
obtain an even, smooth finish of confirm shade and without any mark of brush and joint.

17.2.1 MATERIALS
Paint shall consist of ready-mixed synthetic emulsion resin base water-thinned approved products

supplied in original sealed containers bearing the manufacturer’s trade mark.
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All painting materials shall be of the best quality and be delivered at the Site in sealed original
containers bearing manufacturer’s labels and seals.

Materials to be used in the work shall conform to the reputed manufacturer’s specifications and to the
satisfaction of the Engineer.

Storage of materials
Materials and tools shall be stored in a single place at the Site as designated by the Engineer.

Storage area shall be maintained in a neat and clean condition with surroundings protected from
damage.

Inflammable materials shall be stored in sealed containers. Waste shall be removed from the premises
at the end of each day’s work. Every precaution shall be taken to prevent fire.

Storage area shall be all time accessible to the Engineer.

17.2.2 CONSTRUCTION METHODS
General

Before purchasing materials, the Contractor shall submit to the Engineer a list showing the brand and
type of paints proposed for this item of work. Manufacturer’s catalogue or specification sheets, in
triplicate, for materials selected shall be submitted to the Engineer with the list of brands and types. No
material shall be used without the approval of the Engineer.

Colours and samples

Colour scheme shall conform the Finish Schedule and as directed by the Engineer. All tinting and
matching shall be to the satisfaction of the Engineer.

For all finished painting on plastered masonry and concrete surfaces, samples shall be prepared as per
direction of the Engineer on the surfaces to be painted. The finished samples shall be approved by the
Engineer.

Protection

Drop cloths or other approved protection materials shall be furnished and laid on all areas where
painting and finishing is being done so as to adequately protect floor and other places from all damages
caused during the execution of the painting work.

Surface preparation

All surfaces to be painted shall be thoroughly cleaned of all grit, grease, dirt, loose materials, mortar
drippings and the like. It is better that some soap is added in the wash.

The surface shall be given a thorough rub down to remove all loose materials and all cracks and surface
irregularities shall be prepared with patching plaster and filler to obtain a smooth and even surface to
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the satisfaction of the Engineer. The filler shall always be spread from the same face of the filling knife,
the other face shall be kept clean and free. Brush shall always be cleaned after use. Filler shall be applied
before priming and the surface shall be rubbed before the application to ensure clean work and again
after application on allowing 12 hours to dry.

The plastered surfaces shall be made smooth by sand papering and made free from marks before
applying the first coat.

Voids and holes shall be filled after first the coat becomes dry by using filler compatible with the
finishing specified and tinted, if required to camouflage repairs.

In the case of new cement plaster walls, a solution of 2 kg of zinc sulphate in 4 litres of water should be
applied to the surface and when dry should be given a coat of pure raw linseed oil; or the surface can be
treated with dilute sulphuric or hydrochloric acid (1 part acid to 50 parts water) and then washed down
with water. Cares shall be taken to ensure that acids are added to the water and not water to the acids.

Application of paint

The workmanship for painting shall be of high quality and experienced and skilled painters shall be
engaged for the work.

No work shall be done under conditions, which are not suitable for the production of good results. All
spaces shall be broom cleaned before painting or finishing is started.

All paints shall be applied with brushes under adequate illumination, evenly spread, smoothly flowed on
without runs or sags. Paint shall be worked into all corners and crevices.

Materials shall be applied in strict accordance with the manufacturer’s directions. In particular, no
prepared paint shall be thinned by any method except as directed by the manufacturer. All paint shall be
thoroughly mixed before being applied.

Each coat shall be thoroughly dry before application of subsequent coat.

Drying time for every coat shall not be less than 72 hours and 48 hours for exterior and interior painting
respectively.

Each coat applied must be inspected and approved by the Engineer before the application of the
succeeding coat. Otherwise, no credit for the coat applied will be given and the Contractor may require
to repeat the work at his own expenses. The Contractor shall notify the Engineer when each coat is
ready for inspection.

No exterior painting shall be done in rainy and damp weather until the surface is thoroughly dry. No
interior painting shall be done on damp surfaces.

Wherever scaffolding is necessary, it shall be free standing so as not to damage or scratch the painted
surface.
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The Contractor shall rectify at his own expenses any damage that may be caused to the adjacent works
during painting.

Completion

At completion of painting work, the Contractor shall remove any paint spot and stain caused during the
whole process of works as stated under this Sub-section from floors, walls, glass, hardware, equipment
and other surfaces leaving these surfaces in perfect condition.

The Engineer shall conduct a final inspection of all works completed in accordance with this Subsection
and the Contractor shall repaint or retouch, as directed by the Engineer, any surface which do not
comply with the requirements of these specifications or which have been damaged during performing
works. All surfaces finished under this Sub-section shall be left in perfect condition, free from defects
and blemishes.

All rubbish and accumulated painting materials shall be removed from the premises.

17.2.3 MEASUREMENT
Measurement shall be taken for payment in square meter of the surface area actually painted with

required quality in accordance with the provisions of the BOQ and/or as directed by the Engineer. Only
the completed works as accepted by the Engineer will be eligible for payment.

17.2.4 PAYMENT
The amount of completed and accepted work measured as provided above shall be paid at the Contract

unit price per square meter which payment shall constitute the full compensation for furnishing all
materials, equipment, appliances and labour including storage, transport, preparing, mixing and
applying putty, primer and paint and providing scaffolding as well as all incidentals necessary to
complete the work as per specifications and requirements described under this Subsection, the Bill of
Quantities, as shown on the Drawings and as directed by the Engineer.

Item of Payment Unit

Plastic painting on plastered surface Square meter / Square feet

17.3 DISTEMPERING
Works covered under this item shall consist of distempering plastered wall or ceiling surfaces or the
places as directed by the Engineer. Distemper of any approved brand and colour shall be used in
minimum 3 coats in accordance with these specifications, as per the provisions in the BOQ and/or as
directed by the Engineer or as specified by the manufacturers.

Distempering shall be done in a manner to obtain an even, smooth finish of confirm shade and without
any mark of brush and joint.

17.3.1 MATERIALS
Paint shall consist of approved ready-mixed distemper supplied in original sealed containers bearing the

manufacturer’s trademark.
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All distempering materials shall be of the best quality and be delivered at the Site in sealed original
containers bearing manufacturer’s labels and seals.

Materials to be used in the work shall conform to the reputed manufacturer’s specifications and to the
satisfaction of the Engineer.

Storage of materials
Materials and tools shall be stored in a single place at the Site as designated by the Engineer.

Storage area shall be maintained in a neat and clean condition with surroundings protected from
damage.

Inflammable materials shall be stored in sealed containers. Waste shall be removed from the premises
at the end of each day’s work. Every precaution shall be taken to prevent fire.

Storage area shall be all time accessible to the Engineer.

17.3.2 CONSTRUCTION METHODS
General

Before purchasing materials, the Contractor shall submit to the Engineer a list showing the brand and
type of distemper proposed for this item of work. Manufacturer’s catalogue or specification sheets, in
triplicate, for materials selected shall be submitted to the Engineer with the list of brands and types. No
material shall be used without the approval of the Engineer.

Colours and samples

Colour scheme shall conform the Finish Schedule and as directed by the Engineer. All tinting and
matching shall be to the satisfaction of the Engineer.

For all finished distempering on plastered masonry and concrete surfaces, samples shall be prepared as
per direction of the Engineer on the surfaces to be painted. The finished samples shall be approved by
the Engineer.

Protection

Drop cloths or other approved protection materials shall be furnished and laid on all areas where
distempering and finishing is being done so as to adequately protect floor and other places from all
damages caused during the execution of the distempering work.

Surface preparation

All surfaces to be distempered shall be thoroughly cleaned of all grit, grease, dirt, loose materials,
mortar drippings and the like.

The surface shall be given a thorough rub down to remove all loose materials and all cracks and surface
irregularities shall be prepared with patching plaster and filler to obtain a smooth and even surface to
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the satisfaction of the Engineer. The filler shall always be spread from the same face of the filling knife,
the other face shall be kept clean and free. Brush shall always be cleaned after use. Filler shall be applied
before priming and the surface shall be rubbed before the application to ensure clean work and again
after application on allowing 12 hours to dry.

The plastered surfaces shall be made smooth by sand papering and made free from of marks before
applying the first coat.

Voids and holes shall be filled after first the coat becomes dry by using filler compatible with the
finishing specified and tinted, if required to camouflage repairs.

In the case of new cement plaster walls, a solution of 2 kg of zinc sulphate in 4 litres of water should be
applied to the plastered surface and when dry should be given a coat of pure raw linseed oil; or the
surface may be treated with dilute sulphuric or hydrochloric acid (1 part acid to 50 parts water) and then
washed down with water. Cares shall be taken to ensure that acids are added to the water and not
water to the acids.

Application of distemper

The workmanship for painting shall be of high quality and experienced and skilled painters shall be
engaged for the work.

No work shall be done under conditions, which are not suitable for the production of good results. All
spaces shall be broom cleaned before distempering or finishing is started.

All distemper shall be applied with brushes under adequate illumination, evenly spread, smoothly
flowed on without runs or sags. Distemper shall be worked into all corners and crevices.

Materials shall be applied in strict accordance with the manufacturer’s directions. In particular, no
prepared distemper shall be thinned by any method except as directed by the manufacturer. All
distemper shall be thoroughly mixed before being applied.

Each coat shall be thoroughly dry before application of subsequent coat.

Drying time for every coat shall not be less than 72 hours and 48 hours for exterior and interior painting
respectively.

Each coat applied, must be inspected and approved by the Engineer before the application of the
succeeding coat. Otherwise, no credit for the coat applied will be given and the Contractor may require
to repeat the work at his own expenses. The Contractor shall notify the Engineer when each coat is
ready for inspection.

No exterior distempering shall be done in rainy and damp weather until the surface is thoroughly dry.
No interior painting shall be done on damp surfaces.
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Wherever scaffolding is necessary, it shall be free standing so as not to damage or scratch the painted
surface.

The Contractor shall rectify at his own expenses any damage that may be caused to the adjacent works
during distempering.

Completion

At completion of distempering work, the Contractor shall remove any distemper spot and stain caused
during the whole process of works as stated under this Sub-section from floors, walls, glass, hardware,
equipment and other surfaces leaving these surfaces in perfect condition.

The Engineer shall conduct a final inspection of all works completed in accordance with this Subsection
and the Contractor shall repaint with distemper or retouch, as directed by the Engineer, any surface
which do not comply with the requirements of these specifications or which have been damaged during
performing works. All surfaces finished under this Sub-section shall be left in perfect condition, free
from defects and blemishes.

All rubbish and accumulated painting materials shall be removed from the premises.

17.3.3 MEASUREMENT
Measurement shall be taken for payment in square meter of the surface area actually distempered with

required quality in accordance with the provisions of the BOQ and/or as directed by the Engineer. Only
the completed works as accepted by the Engineer will be eligible for payment.

17.3.4 PAYMENT
The amount of completed and accepted work measured as provided above shall be paid at the Contract

unit price per square meter which payment shall constitute the full compensation for furnishing all
materials, equipment, appliances and labour including storage, transport, preparing, mixing and
applying putty, primer and distemper and providing scaffolding as well as all incidentals necessary to
complete the work as per specifications and requirements described under this Subsection, the Bill of
Quantities, as shown on the Drawings and as directed by the Engineer.

Item of Payment Unit

Distempering plastered surface Square meter / Square feet

17.4 WHITE WASHING
Works covered under this item shall consist of white washing on the plastered wall or ceiling surfaces or
at locations as directed by the Engineer in minimum 3 coats in accordance with these specifications, as
per the provisions in the BOQ and/or as directed by the Engineer. White washing shall be done in a
manner to obtain an even, smooth finish without any mark of brush and joint.

17.4.1 MATERIALS
Limestone
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Limestone is high calcium lime with about 6% material insoluble in acid, obtained by burning pure
limestone or chalk in a kiln. Limestone shall be slaked as early as possible after it is burnt in a kiln. Stone
lime should be stored in an enclosed space in large heaps and air excluded as far as possible. Un-slaked
lime weighs 640 kilogram per cubic meter when fresh, increasing to about 800 kilogram per cubic meter
after 10 days.

Shell lime

Shell lime is also high calcium lime with about 6% material insoluble in acid, obtained by burning
seashells in a kiln.

Gum arabic
This is a kind of glue used as a binding agent between the white wash and the plaster surfaces.
Robin blue

Robin blue is a kind of manufactured ready-made blue available in packets from reputed manufacturer.
This is required for maintaining the whiteness of the wash.

Water

Water shall be clean, free from injurious quantities of oil, alkali, salts and organic materials or other
substances that may be deleterious to concrete or reinforcement and shall not contain any visibly solid
material. If requested by the Engineer, water shall be tested by comparing with water of known
satisfactory quality. All other requirements shall be similar to what have been stated under the relevant
Sub-sections of the Sections on ‘Concrete Work’ and ‘Construction Materials’ of this Specification.

174.2 CONSTRUCTION METHODS
Samples

White washing scheme shall conform the Finish Schedule and as directed by the Engineer. All matching
shall be to the satisfaction of the Engineer.

For all finished white washing on plastered masonry and concrete surfaces, samples shall be prepared as
per direction of the Engineer on the surfaces to be washed. The finished samples shall be approved by
the Engineer.

Protection

Drop cloths or other approved protection materials shall be furnished and laid on all areas where white
washing is being done so as to adequately protect floor and other places from all damage caused during
the execution of the distempering work.

Preparation of white wash
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The lime shall be brought to the Site in an un-slaked condition and thoroughly slaked on the spot, mixed
and stirred with sufficient water and requisite amount of blue and gum to make a thin cream and
allowed to stand for 24 hours. If 4 grams of gum (or shellac) and 50 grams of common salt dissolved in
hot water are added to 1 kilogram of limestone for the last coat, the white wash will not easily rub off.
Indigo (blue) upto 3 grams per kilogram of lime dissolved in water is added and the wash stirred well.

The lime is placed 30cm deep in a drum or a tub with about 90cm of water and allowed to stand for
about 24 hours or such longer period as may be necessary to slake the lime completely. It is better to
add lime to the water and not water to the lime. The mixture should be well stirred.

Lime is considered to be completely slaked when the temperature of the lime and the water ceases to
rise and any further addition of water also produces no further chemical action or heat. As a precaution,
water should be allowed to stand on for 12 hours or more. A vigorous slaking with heat and noise
indicates a high calcium content. After slaking, the lime should be screened through a 3.35mm sieve or
kept in excess of water to meet the requirements. Limes must be thoroughly slaked which is also ground
very fine. Any un-slaked particles left will produce “blisters”.

Application of white wash

The workmanship for white washing shall be of high quality. Experienced and skilled painters shall be
engaged for the work.

No work shall be done under conditions, which are not suitable for the production of good results. All
spaces shall be broom cleaned before washing or finishing is started.

The lime wash should be strained through a course cloth or sieved through a fine wire gauge before
applying.

All white washing shall be applied with brushes under adequate illumination, evenly spread, smoothly
flowed on without runs or sags. White washing shall be worked in to all corners and crevices.

The coats shall be applied alternatively vertically and horizontally. One stroke is given from the top
down- wards and the other from the bottom up-wards over the first stroke and similarly, one stroke
from the right and another from the left over the first brush before it dries. Each coat shall be let to dry
before applying the next coat.

White wash shall be applied on surfaces in two coats over a priming coat. The final coat shall be applied
vertically and finished surface shall be free of dust, dirt and must be free from brush marks. The finished
dry surface shall not readily come off on the hand when rubbed.

Brush shall always be cleaned after use.

Wherever scaffolding is necessary, it shall be free standing so as not to damage or scratch the painted
surface.
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Adequate precautionary measures shall be taken so as not to damage or stain floors, walls or any other
works while applying white wash. Any damage, stains or spots caused by white washing shall be rectified
and removed at the expenses of the Contractor.

Each coat applied must be inspected and approved by the Engineer before the application of the
succeeding coat. Otherwise, no credit for the coat applied will be given and the Contractor may require
to repeat the work at his own expenses. The Contractor shall notify the Engineer when each coat is
ready for inspection.

No exterior washing shall be done in rainy and damp weather until the surfaces are thoroughly dry. No
interior washing shall be done on damp surfaces.

Each coat shall be thoroughly dry before application of the subsequent coat.

Drying time for every coat shall not be less than 72 hours and 48 hours for exterior and interior washing
respectively.

The Contractor shall rectify at his own expenses any damage that may be caused to the adjacent works
during white washing.

Completion

At completion of white washing, the Contractor shall remove any wash spot and stain caused during the
whole process of works as stated under this Sub-section from floors, walls, glass, hardware, equipment
and other surfaces leaving these surfaces in perfect condition.

The Engineer shall conduct a final inspection of all works completed in accordance with this Subsection
and the Contractor shall rewash or retouch any surface, which do not comply with the requirements of
these specifications or which have been damaged during performing works. All surfaces finished under
this Sub-section shall be left in perfect condition, free from defects and blemishes.

All rubbish and accumulated painting materials shall be removed from the premises.

17.4.3 MEASUREMENT
Measurement shall be taken for payment in square meter of the surface area actually white washed

with required quality in accordance with the provisions of the BOQ and/or as shown on the Drawings
and/or as directed by the Engineer. Only the completed works as accepted by the Engineer will be
eligible for payment.

17.44 PAYMENT
The amount of completed and accepted work measured as provided above shall be paid at the Contract

unit price per square meter which payment shall constitute the full compensation for furnishing all
materials, equipment, appliances and labour including storage, transport, preparing, mixing and
applying putty, primer and all white washing materials and providing scaffolding as well as all incidentals
necessary to complete the work as per specifications and requirements described under this Sub-
section, the Bill of Quantities, as shown on the Drawings and as directed by the Engineer.
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Item of Payment Unit

White washing Square meter / Square feet

17.5 COLOUR WASHING
Works covered under this item shall consist of colour washing on the plastered wall or ceiling surfaces or
at locations as directed by the Engineer in minimum 3 coats in accordance with these specifications, as
per the provisions in the BOQ and/or as directed by the Engineer. Colour washing shall be done in a
manner to obtain an even, smooth finish without any mark of brush and joint.

17.5.1 MATERIALS
Lime stone

Limestone is high calcium lime with about 6% material insoluble in acid, obtained by burning pure
limestone or chalk in a kiln. Limestone shall be slaked as early as possible after it is burnt in a kiln. Stone
lime should be stored in an enclosed space in large heaps and air excluded as far as possible. Un-slaked
lime weighs 640 kilogram per cubic meter when fresh, increasing to about 800 kilogram per cubic meter
after 10 days.

Shell lime

Shell lime is also high calcium lime with about 6% material insoluble in acid, obtained by burning
seashells in a kiln.

Gum arabic

This is a kind of glue used as a binding agent between the white wash and the plaster surfaces.
Colour

Mineral colours, not affected by lime, shall be added to white wash instead of indigo (blue).
Water

Water shall be clean, free from injurious quantities of oil, alkali, salts and organic materials or other
substances that may be deleterious to concrete or reinforcement and shall not contain any visibly solid
material. If requested by the Engineer, water shall be tested by comparing with water of known
satisfactory quality. All other requirements shall be similar to what have been stated under the relevant
Sub-sections of the Sections on ‘Concrete Work’ and ‘Construction Materials’ of this Specification.

17.5.2 CONSTRUCTION METHODS
Samples

Color washing scheme shall conform the Finish Schedule and as directed by the Engineer. All tinting and
matching shall be to the satisfaction of the Engineer.
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For all finished color washing on plastered masonry and concrete surfaces, samples shall be prepared as
per direction of the Engineer on the surfaces to be washed. The finished samples shall be approved by
the Engineer.

Protection

Drop cloths or other approved protection materials shall be furnished and laid on all areas where color
washing is being done so as to adequately protect floor and other places from all damage caused during
the execution of the distempering work.

Surface preparation

All surfaces to be colour washed shall essentially be thoroughly cleaned through removing all grit,
grease, dirt, loose materials, mortar drippings and the like. It is better that some soap is added in the
wash.

The surfaces shall be given a thorough rub down with a brush or by rubbing with an old gunny bag to
remove all loose materials. All holes, cracks, surface irregularities and minor repairs shall be made good
with patching plaster and lime putty to obtain a smooth and even surface to the satisfaction of the
Engineer. Lime putty is obtained by slaking lime with water and sifting it. The filler shall be let dry for 24
hours before colour washing. The filler shall always be spread from the same face of the filling knife, the
other face shall be kept clean and free. Filler shall be applied before priming and the surface shall be
rubbed before the application to ensure clean work and again after application on allowing 12 hours to
dry.

The plastered surfaces shall be made smooth by sand papering and made free from marks before
applying the prime coat.

In the case of new cement plaster walls, a solution of 2 kg of zinc sulphate in 4 litres of water should be
applied to the plastered surface and when dry given a coat of pure raw linseed oil; or the surface may be
treated with dilute sulphuric or hydrochloric acid (1 part acid to 50 parts water) and thenwashed down
with water. Cares shall be taken to ensure that acids are added to the water and not water to the acids.

Preparation of colour wash

The lime shall be brought to the Site in an un-slaked condition and thoroughly slaked on the spot, mixed
and stirred with sufficient water and requisite amount of colour and gum to make a thin cream and
allowed to stand for 24 hours. If 4 grams of gum (or shellac) and 50 grams of common salt dissolved in
hot water are added to 1 kilogram of limestone for the last coat, the colour wash will not easily rub off.
Mineral colour in requisite quantity per kilogram of lime dissolved in water is added and the wash
stirred well.

The lime is placed 30cm deep in a drum or a tub with about 90cm of water and allowed to stand for
about 24 hours or such longer period as may be necessary to slake the lime completely. It is better to
add lime to the water and not water to the lime. The mixture should be well stirred.
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Lime is considered to be completely slaked when the temperature of the lime and the water ceases to
rise and any further addition of water also produces no further chemical action or heat. As a precaution,
water should be allowed to stand on for 12 hours or more. A vigorous slaking with heat and noise
indicates high calcium content. After slaking, the lime should be screened through a 3.35mm sieve or
kept in excess of water to meet the requirements. Limes must be thoroughly slaked which is also ground
very fine. Any un-slaked particles left will produce “blisters”.

Application of colour wash

The workmanship for colour washing shall be of high quality. Experienced and skilled painters shall be
engaged for the work.

No work shall be done under conditions, which are not suitable for the production of good results. All
spaces shall be broom cleaned before washing or finishing is started.

The colour wash should be strained through a course cloth or sieved through a fine wire gauge before
applying.

All colour washing shall be applied with brushes under adequate illumination, evenly spread, smoothly
flowed on without runs or sags. Colour washing shall be worked in to all corners and crevices.

The coats shall be applied alternatively vertically and horizontally. One stroke is given from the top
down- wards and the other from the bottom up-wards over the first stroke and similarly, one stroke
from the right and another from the left over the first brush before it dries. Each coat shall be let to dry
before applying the next coat.

Colour wash shall be applied on the surfaces in two coats over a prime coat. The prime coat for the
colour wash shall be of white wash with lime or with whiting. The final coat shall be applied vertically
and finished surface shall be free of dust, dirt and must be free from brush marks. The finished dry
surface shall not readily come off on the hand when rubbed.

In replacing one colour with another, a coat of white wash shall be given or the old paint scraped off,
before the new colour is given. Gum or rice water shall be added as for white washing.

Brush shall always be cleaned after use.

Wherever scaffolding is necessary, it shall be free standing so as not to damage or scratch the painted
surface.

Adequate precautionary measures shall be taken so as not to damage or stain floors, walls or any other
work while applying white wash. Any damage, stains or spots caused by colour washing shall be rectified
and removed at the expenses of the Contractor.

Each coat applied must be inspected and approved by the Engineer before the application of the
succeeding coat. Otherwise, no credit for the coat applied will be given and the Contractor may require
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to repeat the work at his own expenses. The Contractor shall notify the Engineer when each coat is
ready for inspection.

No exterior washing shall be done in rainy and damp weather until the surfaces are thoroughly dry.
No interior washing shall be done on damp surfaces.
Each coat shall be thoroughly dry before application of subsequent coat.

Drying time for every coat shall not be less than 72 hours and 48 hours for exterior and interior washing
respectively.

The Contractor shall rectify at his own expenses any damage that may be caused to the adjacent works
during application of colour wash.

Completion

At completion of colour washing, the Contractor shall remove any wash spot and stain caused during the
whole process of works as stated under this Sub-section from floors, walls, glass, hardware, equipment
and other surfaces leaving these surfaces in perfect condition.

The Engineer shall conduct a final inspection of all works completed in accordance with this Subsection
and the Contractor shall rewash or retouch any surface, which do not comply with the requirements of
these specifications or which have been damaged during performing works. All surfaces finished under
this Sub-section shall be left in perfect condition, free from defects and blemishes.

All rubbish and accumulated painting materials shall be removed from the premises.

17.5.3 MEASUREMENT
Measurement shall be taken for payment in square meter of the surface area actually colour washed

with required quality in accordance with the provisions of the BOQ and/or shown on the Drawings
and/or as directed by the Engineer. Only the completed works as accepted by the Engineer will be
eligible for payment.

17.5.4 PAYMENT
The amount of completed and accepted work measured as provided above shall be paid at the Contract

unit price per square meter which payment shall constitute the full compensation for furnishing all
materials, equipment, appliances and labour including storage, transport, preparing, mixing and
applying putty, primer and all colour washing materials and providing scaffolding as well as all
incidentals necessary to complete the work as per specifications and requirements described under this
Sub- section, the Bill of Quantities, as shown on the Drawings and as directed by the Engineer.

Item of Payment Unit

Colour washing Square meter / Square feet
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17.6 COLOURED CEMENT PAINTING
Works covered under this item shall consist of applying coloured cement paint on the wall or ceiling
plaster or at any other locations as directed by the Engineer. Cement paint of any approved brand and
colour shall be used in minimum 2 coats over a coat of priming in accordance with these specifications
as per the provisions in the BOQ and/or as directed by the Engineer or as specified by the
manufacturers. Painting shall be done in a manner to obtain an even, smooth finish of confirm shade
and without any mark of brush and joint.

17.6.1 MATERIALS
Cement powder

Cement powder shall be manufactured of the best quality and of approved colour supplied in original
sealed containers bearing the manufacturers labels and seals and be delivered at the Site.

Materials to be used in the work shall conform to the reputed manufacturer’s specifications and to the
satisfaction of the Engineer.

Water

Water shall be clean, free from injurious quantities of oil, alkali, salts and organic materials or other
substances that may be deleterious to concrete or reinforcement and shall not contain any visibly solid
material. If requested by the Engineer, water shall be tested by comparing with water of known
satisfactory quality. All other requirements shall be similar to what have been stated under the relevant
Sub-sections of the Sections on ‘Concrete Work’ and ‘Construction Materials’ of this Specification.

17.6.2 CONSTRUCTION METHODS
General

Before purchasing materials, the Contractor shall submit to the Engineer a list showing the brand and
type of cement powder proposed for this item of work. Manufacturer’s catalogue or specification
sheets, in triplicate, for materials selected shall be submitted to the Engineer with the list of brands and
types. No material shall be used without the approval of the Engineer.

Samples

Coloured cement painting scheme shall conform the Finish Schedule and as directed by the Engineer. All
tinting and matching shall be to the satisfaction of the Engineer. For all finished coloured cement
painting on plastered masonry and concrete surfaces, samples shall be prepared as per direction of the
Engineer on the surfaces to be painted. The finished samples shall be approved by the Engineer.

Protection

Drop cloths or other approved protection materials shall be furnished and laid on all areas where
painting is being done so as to adequately protect floor and other places from all damages caused
during the execution of the coloured cement painting.
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Surface preparation

All surfaces to be painted shall essentially be thoroughly cleaned through removing all grit, grease, dirt,
loose materials, mortar drippings and the like. It is better that some soap is added in the wash.

The surfaces shall be given a thorough rub down with a brush or by rubbing with an old gunny bag to
remove all loose materials. All holes, cracks, surface irregularities and minor repairs shall be madegood
with patching plaster and lime putty to obtain a smooth and even surface to the satisfaction of the
Engineer. Lime putty is obtained by slaking lime with water and sifting it. The filler shall be let dry for 24
hours before colour painting. The filler shall always be spread from the same face of the filling knife, the
other face shall be kept clean and free. Filler shall be applied before priming and the surface shall be
rubbed before the application to ensure clean work and again after application on allowing 12 hours to
dry.

The plastered surfaces shall be made smooth by sand papering and made free from marks before
applying the prime coat.

In case of any inconsistency with the manufacturer’s instructions, the manufacturer’s instructions shall
prevail.

Preparation of paint

The paint shall be prepared by mixing and stirring coloured cement powder, sand/lime as per
manufacturer’s specifications and water in such quantities as will produce a mixture of the consistency
of thin cream. When sufficiently mixed, the mixture shall be strained through a clean coarse cloth.

Application of paint

The workmanship for coloured cement painting shall be of high quality and experienced and skilled
painters shall be engaged for the work.

No work shall be done under conditions, which are not suitable for the production of good results. All
spaces shall be broom cleaned before washing or finishing is started.

All painting shall be applied with brushes under adequate illumination, evenly spread, smoothly flowed
on without runs or sags. Painting shall be worked into all corners and crevices.

Painting shall be applied on the surfaces in two coats over a prime coat. The prime coat shall be of white
wash with lime or with whiting. The coats shall be applied alternately vertically and horizontally. The
final coat shall be applied vertically and finished surface shall be free from dust, dirt and must be free of
brush marks. The finished dry surface shall not readily come off on the hand when rubbed.

In replacing one colour with another, a coat of white wash shall be given or the old paint scraped off,
before the new colour is given. Gum or rice water shall be added as for white washing.

Brush shall always be cleaned after use.
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Wherever scaffolding is necessary, it shall be free standing so as not to damage or scratch the painted
surface.

Adequate precautionary measures shall be taken so as not to damage or stain floors, walls or any other
work while applying paint. Any damage, stains or spots caused by coloured cement painting shall be
rectified and removed at the expenses of the Contractor.

Each coat applied must be inspected and approved by the Engineer before the application of the
succeeding coat. Otherwise, no credit for the coat applied will be given and the Contractor may require
to repeat the work at his own expenses. The Contractor shall notify the Engineer when each coat is
ready for inspection.

No exterior painting shall be done in rainy and damp weather until the surface is thoroughly dry. No
interior painting shall be done on damp surfaces.

Each coat shall be thoroughly dry before application of subsequent coat.
The washing shall be done with good hairbrush and not with brush made of jute.

Proper curing shall be done at least for 7 days on application of the final coat and/or as per instructions
of the manufacturer.The Contractor shall rectify at his own expenses any damage that may be caused to
the adjacent works during application of paint.

In case of any inconsistency with the manufacturer’s instructions, the manufacturer’s instructions shall
prevail.

Completion

At completion of coloured cement painting, the Contractor shall remove any paint spot and stain caused
during the whole process of works as stated under this Sub-section from floors, walls, glass, hardware,
equipment and other surfaces leaving these surfaces in perfect condition.

The Engineer shall conduct a final inspection of all works completed in accordance with this Subsection
and the Contractor shall repaint or retouch, as directed by the Engineer, any surface which do not
comply with the requirements of these specifications or which have been damaged during performing
works. All surfaces finished under this Sub-section shall be left in perfect condition, free from defects
and blemishes.

All rubbish and accumulated painting materials shall be removed from the premises.

17.6.3 MEASUREMENT
Measurement shall be taken for payment in square meter of the surface area actually painted with

required quality in accordance with the provisions of the BOQ and/or as shown on the Drawings and/or
as directed by the Engineer. Only the completed works as accepted by the Engineer will be eligible for
payment.
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17.6.4 PAYMENT
The amount of completed and accepted work measured as provided above shall be paid at the Contract

unit price per square meter which payment shall constitute the full compensation for furnishing all
materials, equipment, appliances and labour including storage, transport, preparing, mixing and
applying putty, primer and all painting materials and providing scaffolding as well as all incidentals
necessary to complete the work as per specifications and requirements described under this Sub-
section, the Bill of Quantities and/or as directed by the Engineer.

Item of Payment Unit

Coloured cement painting Square meter / Square feet

17.7 WATER REPELLENT PAINTING
Works covered under this item shall consist of applying two coats of clean silicon water repellent on
exposed brick or concrete surfaces and cement rendered on wall, ceiling and at any other locations in
accordance with these specifications, as per the provisions in the BOQ and/or as directed by the
Engineer or as specified by the manufacturers.

17.7.1 MATERIALS
Silicon water repellent shall consist of sodium silicate or other alkaline silicates based clear approved

product supplied in original sealed containers bearing the manufacturer’s trade mark.

All silicon water repellent painting materials shall be of the best quality and be delivered at the Site in
sealed original containers bearing manufacturer’s labels and seals. Materials to be used in the work shall
conform to the reputed manufacturer’s specifications and to the satisfaction of the Engineer.

17.7.2 CONSTRUCTION METHODS
General

Before purchasing materials, the Contractor shall submit to the Engineer a list showing the brand and
type of silicon water repellent proposed for this item of work. Manufacturer’s catalogue or specification
sheets, in triplicate, for materials selected shall be submitted to the Engineer with the list of brands and
types. No material shall be used without the approval of the Engineer.

Samples

For all finished silicon water repellent painting on masonry and concrete surfaces, samples shall be
prepared as per direction of the Engineer on the surfaces to be painted. The finished samples shall be
approved by the Engineer.

Protection

Drop cloths or other approved protection materials shall be furnished and laid on all areas where colour
washing is being done so as to adequately protect floor and other places from all damages during the
execution of the painting.
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Surface preparation

All surfaces to be silicon water repellent painted shall essentially be thoroughly cleaned by removing all
grit, grease, dirt, loose materials, mortar drippings and the like.

The surfaces shall be given a thorough rub down with a brush or by rubbing with an old gunny bag to
remove all loose materials. All holes, cracks, surface irregularities and minor repairs shall be prepared in
such a manner so as to provide a smooth and even surface to the satisfaction of the Engineer.

Application of silicon water repellent paint

The workmanship for silicon water repellent paint shall be of high quality and experienced and skilled
painters shall be engaged for the work.

No work shall be done under conditions, which are not suitable for the production of good results. All
spaces shall be neatly cleaned before painting or finishing starts.

All silicon water repellent paints shall be applied with brushes under adequate illumination, evenly
spread and smoothly flowed on. Silicon water repellent paint shall be worked into all corners and
crevices.

The application of water repellent coat shall strictly comply with the manufacturer’s instruction. The
application shall preferably be carried out after a period of dry weather and before application, the
surface shall be thoroughly cleaned and dried. A heavy coat shall be applied evenly direct from the
container by flooding the surface with a wide brush so that at least 6mm penetration is achieved. A
second coat shall be applied in the similar manner, which shall follow after 24 hours.

Brush shall always be cleaned after use. Wherever scaffolding is necessary, it shall be free standing so as
not to damage or scratch the painted surface.

Adequate precautionary measures shall be taken so as not to damage or stain floors, walls or any other
work while applying the paint. Any damage, stains or spots caused by painting shall be rectified and
removed at the expenses of the Contractor.

Each coat applied must be inspected and approved by the Engineer before the application of the
succeeding coat. Otherwise, no credit for the coat applied will be given and the Contractor may
requireto repeat the work at his own expenses. The Contractor shall notify the Engineer when each coat
is ready for inspection.

No exterior painting shall be done in rainy and damp weather until the surface is thoroughly dry. No
interior painting shall be done on damp surfaces.

The Contractor shall rectify at his own expenses any damage that may be caused to the adjacent works
during painting.

Completion
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At completion of silicon water repellent paint the Contractor shall remove any wash spot and stain
caused during the whole process of works as stated under this Sub-section from floors, walls, glass,
hardware, equipment and other surfaces leaving these surfaces in perfect condition.

The Engineer shall conduct a final inspection of all works completed in accordance with this Subsection,
and/or as per provision of the BOQ and the Contractor shall re-paint or retouch, as directed by the
Engineer, any surface which do not comply with the requirements of these specifications and/or the
provisions of the BOQ or which have been damaged during performing works. All surfaces finished
under this Sub-section shall be left in perfect condition, free from all defects and blemishes.

All rubbish and accumulated painting materials shall be removed from the premises.

17.7.3 MEASUREMENT
Measurement shall be taken for payment in square meter of the surface area actually painted with

silicon water repellent of required quality in accordance with the provisions of the BOQ and/or as shown
on the Drawings and/or as directed by the Engineer. Only the completed works as accepted by the
Engineer will be eligible for payment.

17.74 PAYMENT
The amount of completed and accepted work measured as provided above shall be paid at the Contract

unit price per square meter which payment shall constitute the full compensation for furnishing all
materials, equipment, appliances and labour including storage, transport all silicon water repellent
materials and providing scaffolding as well as all incidentals necessary to complete the work as per
specifications and requirements described under this Sub-section, the Bill of Quantities, as shown on the
Drawings and as directed by the Engineer.

Item of Payment Unit

Water repellent paint Square meter / Square feet

17.8 VARNISHING
Works covered under this item shall consist of varnishing to the surfaces of wood works in three coats in
accordance with these specifications, as per the provisions of the BOQ and/or as directed by the
Engineer.

17.8.1 MATERIALS
Oil varnish

This is a kind of varnish belonging to the class ‘Oil Varnish’. The essential constituent is ‘resin’ or rosin
which is dissolved in oils, turpentine, or alcohol. Shellac, Gum Arabic, Rosin and Amber. Resins are most
commonly used for preparation of varnishes. Various types of varnishes are obtainable in themarket,
each suited to a specific work. Preparation of varnishes is a difficult matter and it is best to purchase
ready-made.

Storage of materials
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Materials and tools shall be stored in a single place at the Site as designated by the Engineer.

Storage area shall be maintained in a neat and clean condition with surroundings protected from
damage.

Inflammable materials shall be stored in sealed containers. Waste shall be removed from the premises
at the end of each day’s work. Every precaution shall be taken to prevent fire.

Storage area shall be all time accessible to the Engineer.

17.8.2 CONSTRUCTION METHODS
Samples

Before starting full scale finishing work, sample finishing shall be done on similar wooden surfaces on an
area of 300mm x 300mm and shall receive the approval of the Engineer.

Modifications, if required, in the above specimen shall be done depending on the outcome of sample
work.

No payment will be made unless samples are made beforehand and approval of the Engineer is received
for the same.

Surface preparation

Wood, surfaces that would be varnished, shall be well seasoned. The surfaces to be varnished shall be
perfectly dry.

The process of preparing the surfaces shall include removal of all machine and plain marks and defects
that will make an imperfect surface. Unless the surface is perfectly smooth and free from defects,
varnish shall not be applied. The following rules shall be maintained in preparing the wood surfaces.

ii. Before assembling the work, all marks shall be removed from the visible parts with a plane or
cabinet scraper.

iii.  All traces of glue from around the joints shall be removed.

iv. Defects, such as cracks and holes that can not be removed, shall be filled with stick shellac or its
equivalent.

v.  After the shellac or its equivalent hardens, it shall be placed down until it is nearly leveled with
the adjoining surfaces.

The surfaces then shall be scraped and sanded thoroughly. Emery paper shall be used as abrasive. Four
grades of abrasive paper shall be used successively in the order of No. 2, No. 1, No. 0 and No. 00. Sand
papering shall be done with the grain. When thoroughly sand papered, the dust shall be brushed off
with a stiff brush and inspected to see if the surfaces are free from all blemishes. It shall then be rubbed
with a clean woolen rag.

Before application of varnish or painting, all articles shall receive inspection and approval of the
Engineer.
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Application

Type of finish

Unless otherwise specified wooden surfaces shall receive clear shellac varnish.
Finishing materials

Fillers shall be White Zinc or natural paste fillers.

Sealers shall be of shellac wash coat. This is a mixture of seven parts alcohol to one part shellac, using
Two-Pound-Cut shellac. Two-Pound-Cut shellac means that there are 1.8 kg of shellac mixed to 4.5 liters
of alcohol.

Finish shall be done with a mixture of equal amount of alcohol and Four-Pound-Cut shellac.
Benzene shall be used as a cleaning fluid.
Application method

Fillers made in the form of heavy paste by adding desired amount of turpentine shall be applied with a
stiff brush, brushing first with the grain and then across it, covering only a small area at a time. It shall be
allowed to dry for a few minutes until it loses its glossy appearance.

Excess fillers shall be wiped off across the grain with rough cloth. The surface shall then be rubbed down
with the grain lightly with soft cloth to remove the excess. It should be pressed in such hardness so that
the filler is not wiped off the pores.

Finishing shall be applied only after the filler has dried up.

Clean shellac varnish shall be applied with a good quality brush, 40mm to 75mm wide. Varnishing shall
start near the center and top of a vertical surface or the middle of a horizontal surface, quickly brushing
out in long sweeping strokes without going over the same area several times as shellac dries out vary
rapidly.

Brushing should be done towards the edges and care should be taken not to allow the shellac to run
over the edges and pile up. It shall then be allowed to dry for 3 to 4 hours. The surface shall be lightly
rubbed down with No.00 dry abrasive paper along the grain.

Grit and dust shall be removed with soft cloth before applying the second coat with slightly reduced
alcohol mixture. It shall then be allowed to dry and rubbed down lightly with No.0O dry abrasive paper
along the grain.

Grit and dust shall be removed again before applying the third coat with 25 percent alcohol mixture.

After the last coat dries up, the surface shall be wiped out lightly with Benzene.
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The workmanship for varnishing shall be of high quality for this purpose, experienced and skilled
painters shall be engaged for the work.

No work shall be done under conditions, which are not congenial for the production of good results. All
spaces shall be broom cleaned before varnishing or finishing starts.

All varnish shall be applied under adequate illumination. Varnish shall be worked into all corners and
crevices.

The Contractor shall rectify at his own expenses any damage that may be caused to the adjacent works
during varnishing.

Completion

At completion of varnishing work, the Contractor shall remove any varnished spot and stain caused
during the whole process of works as stated under this Sub-section leaving the surfaces in perfect
condition.

The Engineer shall conduct a final inspection of all works completed in accordance with this Subsection
and as per provisions of the BOQ. The Contractor shall re-varnish or retouch, as directed by the
Engineer, any surface which does not comply with the requirements of these specifications, as per
provisions of the BOQ or which have been damaged during performing works. All surfaces finished
under this Sub-section shall be left in perfect condition, free from defects and blemishes.

All rubbish and accumulated varnishing materials shall be removed from the premises.

17.8.3 MEASUREMENT
Measurement shall be taken for payment in square meter of the surface area actually varnished with

required quality in accordance with the provisions of the BOQ and/or as shown on the Drawings and/or
as directed by the Engineer. Only the completed works as accepted by the Engineer will be eligible for
payment.

17.84 PAYMENT
The amount of completed and accepted work measured as provided above shall be paid at the Contract

unit price per square meter which payment shall constitute the full compensation for furnishing all
materials, equipment, appliances and labour including storage, transport, preparing, mixing and
applying putty, primer and varnish and providing scaffolding as well as all incidentals necessary to
complete the work as per specifications and requirements described under this Subsection, the Bill of
Quantities, as shown on the Drawings and as directed by the Engineer.

Item of Payment Unit

Varnishing Square meter / Square feet

Ny Nexus Page 273 of 349



STATELIFE INSURANCE CORPORATION OF PAKISTAN

18. DOORS, WINDOWS AND CEILINGS

18.1 WOOD WORK FOR DOOR/ WINDOW FRAMES AND
SHUTTERS
18.1.1 DESCRIPTION
Works covered under this item shall consist of furnishing, finishing and installing of wooden door/
window frames and shutters of the size and shape shown on the Drawings and/or as specified in the Bill
of Quantities and/or as directed by the Engineer including supplying and fixing of all finished hardware
and glazing.

18.1.2 GENERAL REQUIREMENTS
Design drawings

Design Drawings shall be thoroughly studied by the Contractor before the Work is commenced. Detail of
joints as shown on he Drawings must be specifically checked. If any detail description or specification is
found missing or in the opinion of the Contractor inadequate, inconsistent or otherwise, the Contractor
shall draw the same to the attention of the Engineer who may make necessary arrangements as deemed
fit. On no account, the Contractor shall use his own judgement when any discrepancy is noticed in the
Drawings, details and descriptions.

Shop drawings

Detailed Shop Drawings of doors and windows and other wooden works including glazing and
installation details, when required, shall be submitted to the Engineer for approval.

Shop Drawings shall include the submission of manufacturer’s literature, brochures and delivery date for
all finish hardware and manufacturer’s literature or specification for glass.

Fabrication of wooden doors/windows shall not start until the Engineer approves the Shop Drawings.
Samples

Within 35 days (or as may be specified otherwise) following the Contract is awarded, the Contractor
shall furnish the Engineer, for his approval, a complete list in 4 copies of all hardware proposed for use
under the Contract, scheduling all hardware for every door/window.

The Contractor shall submit to the Engineer two pieces of wood specimens, each of size 150mm x
250mm x 25mm, for his approval. The Contractor shall submit to the Engineer one sample of each type
of finished hardware for doors and windows for his approval. However, the hardware shall be of the
quality equal to or better than the samples, if available in the Engineer’s office.

The Contractor shall submit to the Engineer two pieces of glass sample, each of size 150mm x 200mm
and of required thickness proposed for glazing for his approval. The samples shall bear the name of the
manufacturer, thickness and the type of glass.

All approved samples may be kept at Site for comparing the materials supplied by the Contractor.
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The works of this Sub-section shall not commence until the samples get approval of the Engineer.

18.1.3 OTHER REQUIREMENTS

Dimensions shown on the Drawings are finished dimensions. In sizing rough components, necessary
allowance, therefore, must be kept for the working loss arising from planning, smoothening and
finishing.

Requisite precautionary measures against fire, denting, breakage or loss must be ensured while the
articles are in transit and till the supply is completed.

Polishing or painting, as the case may be, shall be done at Site on receiving approval of the woodwork,
carpentry etc. by the Engineer. The working area shall be cleaned properly before the finishing works
start and subsequently before each day’s work to ensure reasonably dust-free surroundings.

Particulars of the workshop, working area and storage space must be furnished to the Engineer, which
shall be checked by him. If required, modifications shall be made as instructed by the Engineer to ensure
proper atmosphere and amenities.

The Contractor shall provide adequate locked-up storage space. The Contractor shall replenish all lost or
damaged hardware at his own expenses.

In case of inflicting injury to any part of the building/other works while installing, the Contractor shall
rectify the same employing proper workers of the trade and furnishing all requisite materials at his own
expenses.

The Contractor shall keep the Employer indemnified against all charges, which may arise out of this
Contract in case of procurement of timbers from local sources.

18.1.4 MATERIALS
Timber

General

Timber, only as specified on the Drawings and Bill of Quantities, shall be used. Timber used for
woodwork shall be well seasoned, kiln dry containing not more than 8% to 12% moisture so as to ensure
minimum tendency towards warping, shrinking and swellings. It shall be free from all defects, such as
large or loose knots, saps, shakes, upsets, wane edge and twisted fibre. It shall also be free from all
diseases such as decay, wet rot, dry rot, woodworms and white ant. Timber shall be finished to the exact
dimensions shown on the Drawings or as directed by the Engineer. The pieces of wood shall be properly
finished by planer and other tools before joining and the completed wood works shall be accepted by
the Engineer before fixing those in position.

Wood for frame
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High quality, well-seasoned Garjan, Jarul, Local Sal, Shilkarai/Chikrashi, Telsu and Teak Chambol or any
other equivalent type of wood as approved by the Engineer, shall be used for frame work or any other
related works required.

Wood veneered flash door shutter

Jack wood, Gamari and Chapalish wood, Teak Chambol wood and Chittagong Teak wood veneered flash
door shall be used for door shutter or sash or any other related works required. Any other equivalent
type of wood may be used when it is required by the Engineer.

Wood for solid door shutter

High quality Jack wood, Chittagong Teak wood, Gammari and Chapalish wood and Teak Chambol wood
or any other equivalent type of wood, as approved by the Engineer, shall be used for solid door shutter
or any other related works required.

Wood for panel door shutter

High quality Jack wood, Chittagong Teak wood Gammari and Chapalish wood and Teak Chambol wood
or any other equivalent type of wood, as approved by the Engineer, shall be used for solid door shutter
or any other related works required.

18.1.5 FINISH HARDWARE

18.1.6 MATERIALS AND FINISH
Two sets of complete list indicating the manufacturer’s name, brand name, type, size and location of all

hardware to be installed shall be submitted to the Engineer for his approval. No hardware shall be
ordered until the Engineer has approved this list.

Unless otherwise specified on the Drawings and in the Bill of Quantities or directed by the Engineer,
specifications of the finish hardware shall be as follows:

Door hinges

Hinges shall be locally available, best quality iron or brass hinge of 100mm size and attached with No. 8
steel screw 32mm long, as approved by the Engineer or as directed by him.

Door stopper

Door stopper shall be made of timber as specified previously in the relevant portion of this Sub-section
and shall be 100mm long to act as a stopper to keep the door in open position. Cleat with 65mm steel
hinge, “Lion” brand or approved equal shall be fixed with No. 6 steel screws 20mm long, “Diamond” or
“Star” brand or equal standard approved by the Engineer or as directed by him. One cleat to be
furnished for each leaf as approved by the Engineer.

PVC buffer block
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PVC buffer block shall be locally available best quality PVC block 38mm diameter and attached to wall
with No.8 steel screw 50mm long, “Diamond” or “Star” brand or approved equal or as directed by the
Engineer. One block to be furnished for each leaf as approved by the Engineer.

Door handle

Door handle shall be locally available best quality chromium or nickel plated 150mm long, attached with
No.7 steel screw 25mm long or as directed by the Engineer. Two handles to be furnished for each door,
one inside and one outside as approved by the Engineer.

Door tower bolts

Door tower bolts shall be locally available best quality 250mm and 200mm brass or iron bolts fitted on
the interior side of the door leaf. 250mm long bolts shall be fitted at the top of the leaf vertically and the
200mm long bolts shall be fitted at the bottom of the door leaf horizontally. The 250mm and 200mm
tower bolts shall be fitted with No. 6 brass screw 20mm long and as approved by the Engineer.

Hatch bolt

Hatch bolt shall be locally available best quality brass or iron bolt 300mm long fixed with approved bolts
and nuts fitted on the outside of the door for locking arrangement as per direction of the Engineer.

Window hinge

Window hinge shall be locally available best quality 100mm iron hinge, “Lion” brand or approved equal,
75mm x 50mm in size and fixed with No. 7 steel screw 25mm long “Diamond” or “Star” brand or
approved equal or as directed by the Engineer. Three hinges shall be furnished per window.

Window handles

Window handles shall be locally available best quality Chromium plated 100mm long, “Lion” brand or
approved equal or as directed by the Engineer. One handle shall be furnished for each leaf at the centre
on the inside.

Windows catch hook

Window catch hook shall be locally available best quality, “Diamond” brand or approved equal,
galvanized iron 225mm long or as directed by the Engineer. One catch hook shall be furnished for each
leaf.

Window tower bolt

Window tower bolt shall be locally available best quality iron, “Diamond” brand or approved equal.
Tower bolts 150mm long be fitted on the interior side of the window leaf. Tower bolts shall be fixed with
No. 5 steel screw 20mm long, “Diamond” or “Star” brand or approved equal or as directed by the
Engineer and fixed vertically one each at the top and bottom on the interior side of the leaf to close the
window from inside.
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Glass

All glass shall be the approved best quality locally available sheet glass unless otherwise specified and
shall be of the various sizes and thickness as shown on the Drawings and Bill of Quantities. All glass shall
be free from bubbles, distortion and flaws of every kind with even surface and free from all other
imperfections. Each piece of glass shall bear a label indicating the name of the manufacturer, the
thickness and the type of glass. Label shall remain on the glass till they are cleaned finally on completion
of work.

Lock sets

All Lock sets shall be of the best quality ‘Yale’ brand door lock or approved equal in perfect operating
conditions or as directed by the Engineer, if not shown on the Drawings or mentioned elsewhere. Strikes
shall be used where required to protect trim from being marred by hatch bolt. Three keys shall be
furnished with proper identification for each lock set.

18.1.7 JOINERY
Joints shall be made according to the sizes and profiles as shown on the Drawings.

No extra nails or screws, other than those used in the approved samples, shall be used. Nails and screws
to be used on finished surfaces shall be fitted slightly below the surface. Polyvinyl acetate adhesive of
‘Aica Aibon’ brand or other equivalent brand shall be used where use of adhesive is required or
instructed. Wooden pins, where required or instructed, shall be of the same specimen, perfectly round
and pressure fitted in the holes which shall be circular.

All joints shall be of such true-fit that they will not be discernible from a distance of one meter.

Layout of the joints shall be made by using accurate instruments. A knife can be used whenever a line is
to be cut. A sharp pencil can be used for all layouts and specially when part of the area is to be cut away.
All measurements shall be made from a common starting point, edge or surface. All identical joints shall
be laid out at the same time. Two members of each joint shall always be identified with a pencil mark
for quick identification during assembling.

Right instrument or machine shall be used for each cut. The cut shall always be made just inside or
outside the layout line. The joints shall be trimmed out with a router plane or chisel when necessary.

Proper type of clamping devices shall be used for assembling the joint. A trial assembly shall be made to
make sure that each joint shall fit properly. A correct method of fastening shall have to be determined.
The same shall be completely square and aligned when properly assembled.

18.1.8 GLUING UP
The stock shall be glued together where necessary. The glue shall be of ‘Aica Aibon’ brand Polyvinyl-

acetate emulsion adhesive or its equivalent quality. The grain of all the pieces shall run in the same
direction. The edge of gluing stock shall be of the same maturity and strength.
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Good glue must develop the full strength of the wood under all condition stress. To obtain this result, it
is necessary to control the gluing operation as well as the condition of the material. The moisture
content before gluing shall not be too low or too high.

The average moisture content of wood is about twelve percent. High quality glue joints can not be made
on wet wood. The moisture content of timber shall be checked through each step of manufacturing
preferably with an electrical Moisture Meter. The following points must be checked in order to ensure
proper gluing:

i Parts of the assembly are at proper moisture content and temperature.

ii. Gluing surfaces have been made smooth, free from irregularities and even as much as possible.
iii. All joints have been placed under equal pressure.
iv. Excess glue has been removed before machining.

18.1.9 FABRICATION AND INSTALLATION
All materials and finish shall get the approval of the Engineer before they are installed. All hardware and

accessories shall be purchased in the manufacturer’s original packages complete with all required
trimmings. They shall conform to the requirements of the specifications and no substitution shall be
made for the samples submitted without prior approval of the Engineer. Required templates shall be
submitted for proper installation.

All wood works shall be fabricated and installed in a way to conform to the details and dimensions
indicated on the Drawings in the Bill of Quantities and as directed by the Engineer.

All hardware and accessories shall be of best stainless and non-corroding variety of screws, bolts, nuts
and other fastenings and approved by the Engineer before attaching them. These shall be of the same
finish as the material, which they attach and shall be of the type and standard of the manufacturer.

All items of finish hardware and accessories shall be carefully fitted and adjusted to ensure smooth
operation. All items of finish hardware and accessories shall be in perfect operating condition and
undamaged while installing.

Door/window frames shall be properly cut, housed together and jointed with ‘mortice’ and ‘tenon’
joints. The frames shall be rabbeted on one side by a cut measuring 13mm in one direction and the full
thickness of the shutter in the other. Frames shall be plumbed and leveled with corners at right angles.
All exposed surfaces shall be smoothened with sandpaper. Back faces of wood, remaining in contact
with or against concrete or masonry, shall be treated with a minimum of two coats of wood
preservation paint, such as creosote or solignum. Wood preservatives, to be used, shall be approved by
the Engineer.

The frame shall be fitted vertically in position true and plumb and fixed with clamps made with M.S.
angle iron of size 375mm x 40mm x 6mm set in cement concrete within the masonry wall. There shall be
six clamps for door frames and four clamps for window frames in general. However, the number and the
size of the clamps shall conform to the requirements of the Drawings and as specified in the Bill of
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Quantities. The clamps shall be fitted by filling the recess properly so as to fit the frame nicely with the
wall.

Door sash shall be of panel design and made as shown on the Drawings. Panel-sash frame shall be
housed and jointed with mortise and ‘tenon’ joints. Panels for doors shall be solid wood, placed properly
in retaining grooves with 4mm gap between adjacent panels on all sides or as indicated/shown on the
Drawings.

Door/window frames and door sash shall be approved by the Engineer on assembling and before
installing in position.

All hardware shall be installed and all door/window assemblies shall be fitted properly with minimum
clearances. Hinges shall be recessed flush with surrounding wood surfaces. All sash shall be tested for
proper and smooth operation without hinge bind.

On completion of door/window installation, all wood surfaces shall be French polished or painted.

18.1.10 GLAZING

General requirements

All glazing work shall be performed in accordance with the typical glazing details shown on the
Drawings. Joints and spaces, to be sealed, shall be thoroughly dried and made free from dust and other
foreign materials before glazing. All glass shall be set with proper clearance as recommended by the
manufacturer at all edges. Glass with nipped or damaged edges shall not be installed. Adjacent
materials, which are solid, shall be cleaned immediately before the sealant and compound harden or
stain the adjoining surfaces.

Glazing process

Glass to be cut to provide a clearance of 1.7mm to 3mm on all sides. A thin layer of sealant made of
chalk, double boiled linseed oil and resin is to be applied to the frame surfaces coming in contact with
the glass. The glass panes shall be fitted in to the rabbet not less than 20mm wide taking care to centre
with equal clearance of jambs between glass and frame. The glass is next to be pressed firmly in to the
place against the sealant. A bead of sealant is then to be laid in to the spaces between the glass and the
frame. Sufficient sealant shall be applied so that when the stop is put in place, the sealant will be forced
in to the gap between the glass and the stop and completely fill the space between the frame, glass and
stop. The removal stop is then to be installed. The remaining space between the face of glass and stop
shall be completely filled with sealant.

Cleaning

No glazing shall be considered complete until and unless paints and other stains have been removed
from the surface of the glass. Glass must be cleaned and polished with pads of damp cloth and then with
clean dry soft cloths. It will have to be finally finished with appropriate glass cleaning fluid and made
absolutely free of foreign particles.
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Defects and breakage

The Contractor shall replace any glass not conforming these specifications or having defects not
admissible under the manufacturer’s grading rules. The Contractor shall replace all glass, broken,
cracked or chipped by his workers or by faulty installation or from any other cause. All glasses shall
remain in perfect condition at the time of handing over of the building to the Employer.

18.1.11 MEASUREMENT
All wood door/window frames and assemblies completed, including all hardware installed in place, shall

be measured in cubic meter for the specified section of the installed frame and accepted by the
Engineer.

All wood door/window leaf and assemblies completed, including glass panes and all hardware installed
in place shall be measured in square meter of the installed area and accepted by the Engineer.

18.1.12 PAYMENT
For all wood door/window frames, the amount of completed and accepted work measured as provided

above shall be paid at the Contract unit price per linear meter, which payment shall constitute the full
compensation for furnishing all materials and assemblies, fitting and fixing the frames, filling the recess,
painting, all tools and appliances and labour including storage, transport, providing scaffolding and other
works as well as all incidentals necessary for completion of all works as per specifications and
requirements described under this Sub-section the Bill of Quantities, as shown on the Drawings and as
directed by the Engineer.

For all wood door/window shutters including window glass panes, the amount of completed and
accepted work measured as provided above shall be paid at the Contract unit price per square meter,
which payment shall constitute the full compensation for furnishing all materials, hardware and
assemblies, fitting and fixing the shutters/panes, all tools and appliances and labour including storage,
transport, and providing scaffolding and all other works as well as all incidentals necessary for
satisfactory completion of all works as per specifications and requirements described under this
Subsection the Bill of Quantities, as shown on the Drawings and as directed by the Engineer.

Item of Payment Unit
Wood door/window frame Cubic meter / Cubic feet
Wood door/window shutters/panes Square meter / Square feet

18.2 VENEERED PARTEX FIXED PANEL DOOR/WINDOW
18.2.1 DESCRIPTION
Works covered by this item shall consist of supplying and fitting fixing Gammari Veneered Partex Panel
of the size and shape as shown on the Drawing or as directed by the Engineer including supplying and
fixing of all necessary hardware and meeting all requirements as described under the Sub-section on the
‘Wood Work for Door/Window Frames and Shutters’.
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18.2.2 GENERAL REQUIREMENTS
Same as stated under the Sub-section on ‘Wood Work for Door/Window Frames and Shutters’.

18.2.3 OTHER REQUIREMENTS
Same as stated under the Sub-section on ‘Wood Work for Door/Window Frames and Shutters’.

18.2.4 MATERIALS
Gammari Veneered Partex door/window panel.

18.2.5 JOINERY
Same as stated under the Sub-section on ‘Wood Work for Door/Window Frames and Shutters’.

18.2.6 GLUING UP
Same as stated under the Sub-section on ‘Wood Work for Door/Window Frames and Shutters’.

18.2.7 FINISH HARDWARE
Same as stated under the Sub-section on ‘Wood Work for Door/Window Frames and Shutters’.

18.2.8 FABRICATION AND INSTALLATION
Same as stated under the Sub-section on ‘Wood Work for Door/Window Frames and Shutters’.

18.2.9 MEASUREMENT
All Veneered Partex panel door/window and assemblies completed and all hardware installed in place

shall be measured in square meter of the installed area. Only the works completed in accordance with
the provisions of the BOQ, and/or as shown on the Drawings and/or as directed by the Engineer and
accepted by the Engineer will be eligible for payment.

18.2.10 PAYMENT
For all Veneered Partex panel door/window and assemblies, the amount of completed and accepted

work measured as provided above shall be paid at the Contract unit price per square meter, which
payment shall constitute the full compensation for furnishing all materials, hardware and assemblies,
fitting and fixing the panel, all tools and appliances and labour including storage, transport, and
providing scaffolding and all other works as well as all incidentals necessary for satisfactory completion
of all works as per specifications and requirements described under this Sub-section the Bill of
Quantities, as shown on the Drawings and as directed by the Engineer.

Item of Payment Unit

Veneered Partex fixed panel door/window Square meter /Square fee

18.3 ALUMINIUM DOORS, WINDOWS AND CURTAIN WALLS
18.3.1 DESCRIPTION
Works covered under this item shall consist of supplying and fixing aluminum products of various types
and uses such as doors, windows, curtain wall, curtain rail, cladding/flushing of sills, window grills, etc.
fitted with necessary hardware, glass (where required) and finished in accordance with applicable
Drawings and specifications.
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18.3.2 MATERIALS AND PRODUCTS

Doors, windows and curtain walls

Doors, windows, curtain walls etc. shall be of approved standard conforming to the U.S. Architectural
Aluminium Manufacturing Association (AAMA) or approved equivalent specifications. The frames and
such members shall be of extruded shape made of 6063-T5 high quality aluminum alloy having a
minimum section thickness of 1.8mm unless otherwise shown on the Drawings or indicated in the Bill of
Quantities and shall conform to the U.S. Architectural Aluminum Manufacturing Association or approved
equivalent standard.

Fasteners, hardware and anchors

Fasteners, hardware and anchors shall be of aluminum or non-magnetic, non-corrosive material
compatible with aluminum. All windows shall be provided with non-jamming latches of rocker type
designed to be locked from inside. Window locks shall be “flush type’ as manufactured by the Adams
Rite Manufacturing Company of Glendale, California or any approved equivalent. The doors shall be
provided with cylinder lock and suitable built-in-non-jamming latches and bolts.

Security locks shall be pin type ‘Mortice’ lock, 6 or 7 pins and adaptable to Master, Grand Master and
Great Grand Master keys. Sliding windows and doors shall be fitted with adjustable sealed bearing
sheaves of durable hydrated nylons or approved equivalent. Closer, push/pull and kick plates shall have
to match with the frames. Any other necessary hardware to be incorporated in the works shall also
match with the frame. Assembly and installation screws shall be of stainless steel. Doors, windows,
curtain walls etc., to be installed with ‘Teflon’ injected expanding bolts and sills, shall contain adequate
provisions for drainage. Head, sills and jamb members shall be comprised as single unit. Aluminum to
aluminum contact between hardware parts or moving members shall not be permitted. Such contacts
shall be properly insulated.

Glazing beads

Glazing beads shall be aluminum shape-in-interchangeable type.

Weather stripping

Weather stripping shall be of neoprene or silicon treated woven wood or any approved equivalent.
Joints

All joints shall be mechanically done square (telescopic) joints. No ‘Mitral’ joints and forced fitting shall
be accepted. All units shall be fabricated at the factory with high dimensional accuracy. It shall be rigid
and designed to permit complete weather stripping. In principle, the parts should be put together by
self- tapping screws.

Surface finish
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All exposed surfaces of aluminum members shall be factory finish and of substantially uniform
appearance maintaining the “Architectural” standard.

All exposed surfaces shall be given a natural Anodic Oxide Hardcore coating of 15 micron in thickness
and a density of 4 mg per square centimeter and a uniform colour tone conforming to the U.S.
Architectural Aluminum Manufacturing Association or any other approved equivalent standard. The
colour spectrum shall be an-lock. Finish of hardware shall match closely with the door/window/curtain
wall finish.

Accessories

All accessories necessary for proper fixing and operation such as anchors, clips, fins, sub-frames, metal
sills, mullion, covers, other trim, cleaning anchors, glazing beads, weathering and glazing strips,
hardware and mechanical operators, etc. shall be supplied ready to set in place with the door, window,
curtain wall units.

Steel or wood sub-frames shall be painted with Zinc Chromatic primer incase of steel and with wood
preservative in case wood. Steel anchor shall be properly insulated from aluminum frame.

Sealant

Sealant shall be one part elastic compound of “Architectural” grade caulk and shall be in matching
colour.

18.3.3 SHOP DRAWINGS
The Contractor shall prepare detailed design of all works involved in line with the Employers design and

prepare Shop Drawings for the total works and submit to the Engineer for approval before factory
fabrication starts. All exterior doors, windows and curtain walls shall be designed to withstand a wind
pressure of 180 kg/cm?2.

18.3.4 INSTALLATION
All units shall be assembled at Site under proper conditions, erected, fixed and glazed in place in strict

conformity with the manufacturer’s instruction. All cut-out operations for hardware preparation shall be
made accurately and reinforced as required.

All doors, windows, curtain walls, etc. shall be set plumb, square, level and in exact alignment with
surrounding works and shall be securely anchored ready for operation. All joints between the masonry
opening and frames shall be caulked and sealed after installation of the frames. All installation works
shall be done and finished in such a way as to ensure a free and smooth operation.

Abrasion or other injuries to the finished surfaces shall be carefully avoided. Cleaning should be
accomplished with plain water or a petroleum type cleaning agent or with the manufacturer’s
recommended cleaning reagent. No corrosive reagent shall be used
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18.3.5 MEASUREMENT
All aluminium door and window frame shutter with glass assemblies complex including all hardware,

installed in place shall be measured in square meter of the installed frame. Only the works completed in
accordance with the provisions of the BOQ, and/or as shown on the Drawings and/or as directed by the
Engineer and accepted by the Engineer will be eligible for payment.

18.3.6 PAYMENT
For all aluminium door and window frame shutter with glass, the amount of completed and accepted

work measured as provided above shall be paid at the Contract unit price per square meter, which
payment shall constitute the full compensation for furnishing all materials and assemblies and
hardware, fitting and fixing, all tools, accessories and appliances and labour including storage, transport,
and providing scaffolding and all other works as well as all incidentals necessary for satisfactory
completion of all works as per specifications and requirements described under this Subsection the Bill
of Quantities, as shown on the Drawings and as directed by the Engineer.

Item of Payment Unit

Aluminium door, windows and curtain walls Square meter / Square feet

18.4 GYPSUM BOARD FALSE CEILING
18.4.1 DESCRIPTION
Works covered under this item shall consist of supplying, fitting and fixing thermal acoustical insulation
of ceiling finished in accordance with the specifications of Drawings and Bill of Quantities.

18.4.2 MATERIALS AND PRODUCTS
Materials for false ceiling shall be made of non-combustible extruded mineral fibre or gypsum board

tiles of thickness 12mm and size 600mm x 1200mm or as otherwise required and suspended from the
roof by means of adjustable height suspension system and on an appropriate frame work of galvanized
steel or aluminium cross rails, furring channels, furring channel joineries, locking keys fasteners, renal
plugs etc. and aluminium ceiling tees or any other appropriate and approved material, section and
quality.

The ceiling tiles shall be supplied with adjustable height, corrosion resistant metal suspension systems
with necessary accessories, all in adequate quantities as recommended by the manufactures.

The Contractor shall submit three sets of samples of all types of materials and products to the Engineer
for his approval before procuring the materials. One set will be kept at the office of the Engineer, one
set at the Site office and the remaining set will be returned to the Contractor.

18.4.3 SHOP DRAWINGS
The Contractor shall prepare detailed design of all works involved in line with the Employers design and

prepare Shop Drawings for the total works and submit to the Engineer for approval before any work
starts.
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18.4.4 INSTALLATION
All units shall be assembled under proper conditions, erected and fixed in place in strict conformity with

the manufacturer’s instruction. All cut-out operations shall be made accurately and reinforced as
required.

Abrasion or other injuries to the finished surfaces shall be carefully avoided. Cleaning should be
accomplished with appropriate type cleaning agent as recommended by the manufacturer or as directed
by the Engineer. No corrosive reagent shall be used.

18.4.5 MEASUREMENT
All false ceiling including all aluminium channel, mineral fibre or gypsum board and including all other

hardware, installed in place will be measured in square meter of the installed frame and accepted by the
Engineer.

18.4.6 PAYMENT
For all false ceiling, the amount of completed and accepted work measured as provided above shall be

paid at the Contract unit price per square meter, which payment shall constitute the full compensation
for furnishing all materials and assemblies, fitting and fixing, all tools, accessories and appliances and all
labour including storage, transport, and providing scaffolding and all other works as well as all
incidentals necessary for satisfactory completion of all works as per specifications and requirements
described under this Sub-section the Bill of Quantities, as shown on the Drawings and as directed by the

Engineer.
Iltem of Payment Unit
Gypsum board false ceiling Square meter / Square feet

18.5 ALUMINIUM FALSE CEILING
18.5.1 DESCRIPTION
Works covered under this item shall consist of supplying, fitting and fixing non-combustible aluminium
channel false ceiling finished in accordance with the specifications of Drawings and Bill of Quantities.

18.5.2 MATERIALS AND PRODUCTS
Materials for false ceiling shall be made of non-combustible extruded aluminium channel, aluminium

board tiles of 2mm thickness and suitable size and suspended from ceiling by means of adjustable height
suspension system and on a frame work of galvanized steel or aluminium cross rails, furring channels,
furring channel joineries, locking keys fasteners, royal plugs etc. and aluminium ceiling tees or any other
approved section of approved quality.

The ceiling tiles shall be supplied with adjustable height, corrosion resistant metal, suspension systems
with necessary accessories, all in adequate quantities as recommended by the manufacturer.

The Contractor shall submit three sets of samples of all types of materials and products to the Engineer
for his approval before procuring the materials. One set will be kept at the office of the Engineer, one
set at the Site office and the remaining set will be returned to the Contractor.
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18.5.3 SHOP DRAWING
The Contractor shall prepare detail design of the works involved in line with the Employer’s design and

prepare Shop Drawing for the Work and submit to the Engineer for approval before starting the work.
No work shall start before obtaining such approval.

18.5.4 INSTALLATION
All units shall be assembled under proper conditions, erected and fixed in place in strict conformity with

the manufacturer’s instruction. All cut-out operations shall be made accurately and reinforced as
required.

Abrasion or other injuries to the finished surfaces shall be carefully avoided. Cleaning should be
accomplished with appropriate type cleaning agent as recommended by the manufacturer or as directed
by the Engineer. No corrosive reagent shall be used.

18.5.5 MEASUREMENT
All false ceiling completed with noncombustible aluminium channel and including all other hardware,

installed in place will be measured in square meter of the installed ceiling area and accepted by the
Engineer.

18.5.6 PAYMENT
For all false ceiling, completed with noncombustible aluminium channel, the amount of completed and

accepted work measured as provided above shall be paid at the Contract unit price per square meter,
which payment shall constitute the full compensation for furnishing all materials and assemblies, fitting
and fixing, all tools, accessories and appliances and labour including storage, transport, and providing
scaffolding and all other works as well as all incidentals necessary for satisfactory completion of all
works as per specifications and requirements described under this Subsection the Bill of Quantities, as
shown on the Drawings and as directed by the Engineer.

Item of Payment Unit

Aluminium false ceiling Square meter / Square feet

18.6 POLYCARBONATE SHEET

18.6.1 DESCRIPTION
The work covered under this item shall consist of supplying and spreading polycarbonate sheet on roof,
covering the opening or over “skywalk”/”sky-bridge” connecting the proposed building with the old one
in accordance with the applicable plans, Bill of Quantities and these specifications.

18.6.2 MATERIALS
Polycarbonate sheet

Polycarbonate sheet has excellent resistance when compared to other transparent glazing material. The
sheet is available with thickness of 4mm, 6mm, 8mm, 10mm and 16mm. The colours are also various
like clear, opal, gray, brown, green and blue. Other properties are as follows:

Polycarbonate sheet can be cold with a minimum radius of 150 times the thickness.
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Thickness 4mm Brmm 8mm 10mm 16mm
Radius 10cm 90cm 120cm 150cm cm
Other Properties
Properties Standard Unit Values
Density DIN 53479 g/cm? 1.2
Modulus of Elasticity DIN 53457 N/mm? 2000-2200
Tensile Strength at Break DIN 53455 N/mm?* =60
Tensile Strength at Yield DIN 53455 N/mm?* =70
Coefficient of Thermal Expansion | VDE 0304/1 Ki110s 60-70
Thermal Conductivity DIN 52612 W/k.m 0.2
Heat Resistant Temperature DIN 53460 °C 145-150
Moisture Absorption DIN 53495 % 0.36
Vapour Permiability DIN 53122 g/m*d 2.28 (1mm)
Thermal Transmission Coefficient (K).
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Material K [kcal/f{h.m2/°C)] K [W/(m?2.°C)]
Glass 4mm 5 5.8

Double glass 4/12/16 2.6 3

Acrylic Sheet 4mm 4.6 5.3

Fiber Glass 1.2mm 5.5 6.4

PC 4mm 3.4 3.9

PC &mm 3.2 3.7

PC 8mm 3.1 3.6

PC 10mm 2.9 3.4

PC12mm 2 2.3

18.6.3 INSTALLATION
The material for the polycarbonate sheet shall be selected by the Engineer as regards to its thickness,

colour and other properties unless otherwise those have been specified on the Drawings or in the Bill of
Quantities.

The Contractor shall submit three sets of samples of all types of materials and products to the Engineer
for his approval before procuring the materials. One set will be kept at the office of the Engineer, one
set at the Site office and the remaining set will be returned to the Contractor.

Manufacturer’s literature or specifications shall be strictly followed for installation and laying of all
polycarbonate sheet.

18.6.4 MEASUREMENT
All polycarbonate sheet as laid and installed in place will be measured in square meter of the installed

roof area and accepted by the Engineer.

18.6.5 PAYMENT
For all polycarbonate sheet roofing, completed and accepted work measured as provided above shall be

paid at the Contract unit price per square meter, which payment shall constitute the full compensation
for furnishing and installation of all materials and assemblies, all tools, accessories and appliances and
labour including storage, transport, and providing scaffolding and all other works as well as all
incidentals necessary for satisfactory completion of all works as per specifications and requirements
described under this Sub-section the Bill of Quantities, as shown on the Drawings and as directed by the

Engineer.
Item of Payment Unit
Polycarbonate sheet Square meter / Square feet

Ny Nexus Page 289 of 349



STATELIFE INSURANCE CORPORATION OF PAKISTAN

19. STAIR RAILINGS

19.1 STAINLESS STEEL PIPE FOR STAIRS
Works covered under this item shall consist of furnishing, fitting, fixing stainless steel pipe of required
diameter for stair and any other location in accordance with the provisions of the BOQ, the applicable
design Drawings and these specifications and/or as directed by the Engineer.

19.2 DESIGN DRAWINGS
Design Drawings shall be thoroughly studied by the Contractor before the Work is commenced. If any
detail description or specification is found missing or in the opinion of the Contractor the descriptions
are inadequate, inconsistent or otherwise, the Contractor shall draw the same to the attention of the
Engineer who may make necessary arrangements as deemed fit. On no account, the Contractor shall
apply his own judgement when any discrepancy is noticed in the design Drawing, details and description

19.3 SHOP DRAWINGS
The Contractor shall prepare detail design of the works involved in line with the Employer’s design and
prepare Shop Drawing for the Work and submit to the Engineer for approval before starting the work.
No work shall start before obtaining such approval.

19.4 MATERIALS

The materials shall consist of brass pipe of required diameter and thickness as shown on the Drawings or
specified in the BOQ or as directed by the Engineer.

19.5 SAMPLES
The Contractor shall submit three sets of samples of all types of materials and products to the Engineer
for his approval before procuring the materials. One set will be kept at the Office of the Engineer, one
set at the Site office and the remaining set will be returned to the Contractor.

The works of this Sub-section shall not commence until the samples get approval of the Engineer.

19.6 FABRICATION AND INSTALLATION
The stainless steel pipe shall be accurately bent, cut and welded as required and fixed with the vertical
post or wall by means of stainless steel tray, anchor bolt or welding. The weld must be smoothen by
using grinder. The Contractor shall carryout this work in true perfection in accordance with the Shop
Drawings approved by the Engineer earlier, the Design Drawings and the Bill of Quantities.

19.7 OTHER REQUIREMENTS

In case of inflicting damages to any part of the building/other works while fitting and fixing, the
Contractor shall rectify the same employing workers of appropriate skill of the trade and materials
required at his own expenses.

19.8 MEASUREMENT
All stainless steel pipe completed and installed in place, shall be measured in linear meter for the
specified section and actually installed in accordance with the provisions of the BOQ and/or the design
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Drawings and/or as directed by the Engineer. Only the works completed and accepted by the Engineer
19.9.9 Payment

19.9 PAYMENT
For all stainless steel pipe, the amount of completed and accepted work measured as provided above
shall be paid at the Contract unit price per linear meter, which payment shall constitute the full
compensation for furnishing all materials, fitting and fixing the pipe, all tools and appliances and labour
including storage, transport, providing scaffolding and other works as well as all incidentals necessary
for completion of all works as per specifications and requirements described under this Subsection, the
Bill of Quantities, as shown on the Drawings and as directed by the Engineer.

Item of Payment Unit

Stainless steel pipe Linear meter / Linear feet

Ny Nexus Page 291 of 349



STATELIFE INSURANCE CORPORATION OF PAKISTAN

20. TERMITE CONTROL

20.1 SCOPE

The work covered by this section of Specification consists of furnishing all labour, materials, equipmnt,
services, miscellaneous and necessary items required to complete Termite Control and, related works as
indicated on drawings, and specified herein, in strict accordance with this section of specifications, as
subject to the terms and conditions of the Contract.

20.2 MATERIALS

i Pesticides shall be 0.4% Termidor and/or as directed by the manufacturer, or solution of 0.5%
Dieldrin or a 0.5% Aldrin, mixed in clean water for application in earth, and mixed in pure
turpentine for application to wood.

ii. Pesticides (Dieldrin & Aldrin) shall be obtainable from the Government of Pakistan, Department
of Agriculture, or other sources approved by Engineer in sealed drums at rates in force at the time
of their acquisition and only in the quantity necessary for work of this Project. All mixing shall be
done at site and the amount of pesticides used shall be verified by the Engineer

20.3 METHOD OF APPLICATION

Pesticides solution shall be applied with approved pressure spraying equipment maintaining a pressure
of 150, p.s.i. (10.5kg/cm 2) to all application to, on or in earth. Spraying to wood shall be done by hand
compression with an approximate pressure of 20 p.s.i.

20.4 WORKMANSHIP
The treatment operation shall be carried out as follows:-

i.  Afterthe excavation for foundation trenches and pits is completed in each and every respect, and
passed for concreting work, but before laying of concrete, Pesticide shall be penetrated to a depth
of 1” (25 mm) ;minimum in porous earth at bottom and 2” (50mm) to 3” (75 mm) at sides of
excavation.

ii.  Stock piled excavated material to be used as back fill is to be treated as above. After backfilling
to required grade the area is again to be sprayed.

iii.  After grading, compaction and levelling of fill and before installation of any soling, all areas are to
be sprayed with pesticide, penetrating a minimum of 1” (25mm) into soil.

iv. Pesticide solution shall be applied inside the building lines and for a distance of 10 feet (3 M) out
side all building with specified pressure.

v.  Allrough wood work for the entire project is to be pesticide treated (before application of Soligum
in the case of material to receive both treatments). Pesticide shall be sprayed on all surfaces of
all the wooden work viz, door frames blocking, furring, planks,, boards etc, before installation. No
spraying shall be necessary after field sawing, planning, joining or installation of such material. All
spraying will be done within one week of working of the materials.

20.5 LOCATION AND SCHEDULING

i.  Saturation of earth is to be done by adequate personnel and in such a manner as to in no way
disrupt the progress of the work.

ii.  Such work is to be scheduled and done by sufficient skilled personnel manner as to in no way
impede the progress of the work.
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iii.  Care shall be exercised to ensure that no mark or damage occurs to the finished building as a
result of the work under this section, and Contractor shall verify and ensure that no material used
herein will impede the growth of grass or plants at areas where spraying is done.

20.6 STANDARDS
All methods of termite protections used herein be in accordance with best standard practices of
National Pest Control Association, U.S.A. and the British Wood Preserving Association.

20.7 GUARANTEE

The Contractor is to guarantee that the building shall be free from termites (white ants), wood bores
and other pests or rodents which cause damage to wood or other organic material for 10 years from the
date of acceptance of the building.

In the event of any damage caused within the guaranteed period, the Contractor shall replace at his own
cost such damage material, finishes affected and suitably preserve and treat the entire premises with
the best method known to the trade to prevent the spreading of termites.

20.8 TESTING
All materials and samples shall be subject to testing in accordance with the relevant standards specified
herein, and shall be rejected if found below these standards. Rejected materials shall be removed from
the site immediately; Contractor shall quote a lump sum rate for the termite control testing and
treatment of the ground and excavation covered by this specifications including all ditches, pits,
excavations, wood etc., complete.

20.9 MEASUREMENT & PAYMENT

i Unless otherwise specifically stated in the Bill of Quantities or herein, all the work involved within
the scope of this section of specification shall be deemed to be inclusive of but not limited to the
following:-

= CONTRACTOR's establishment charges, overhead charges, profit, interest.

= All other expenses, charges, taxes specified in the Conditions of CONTRACT.

= labour and all costs in connection therewith.

= Use of plant, equipment and machinery and all costs in connection therewith, e.g.
mobilizations, demobilization, transporting, fuel, energy charges, grease, oil, installing,
operating, storing, watching, returning, replacing, handling, maintaining, idle stand
parking, removing, damaged, destroyed, salvaged.

= Material and goods, e.g. marketing, selecting, conveyance, loading, unloading, storing,
watching, returning, handling, hoisting, lowering cutting, joining fixing, wastage,
destroyed, damaged, salvaged.

ii.  The cost of all the works involved within the scope of this specification as per all the Drawings and
Conditions of CONTRACT are covered only within the quoted lump sum rate of the item of the Bill
of Quantities.

iii. No separate payment will be made for wood work etc. Covered under this section of the
specifications, and all cost in connection therewith shall be included in the unit rates of the various
items of the wood work affected by treatment
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21. SUPPLY AN INSTALLATION OF UPVC WINDOWS &
DOORS

COMPOSITION
Un-plasticized PVC (Polyvinyl Chloride) meeting the requirement of ASTM D 1748 / BS 7413/ EN 12608
shall be used. No reworked material is to be used in any profile; whether used internally or externally.

PROFILE MARKING

The main frame profile shall be permanently marked at approximately 1 meter intervals with an
identifying mark which enables the name of the profile Systems supplier, date of manufacture and
extruder to be identified without extraction of the window.

DURABILITY

The Systems shall be resistant to chemicals, and be fungal and vermin proof. The profiles must be
colorfast, being able to withstand weather and light resistance test of 4000 hours on xenon and
weathering apparatus.

COLOUR

The Systems color should be uniform and consistent.

FIRE RESISTANCE

The uPVC should be classed as self-extinguishing to prevent support or enhancement of accidental fires.

QUALITY CONTROL
The extrusion process must be quality controlled and the appropriate standards relating to impact
strength, technical performance and consistency.

PROFILE CONSTRUCTION

The profile depth should be minimum of 58mm with a nominal wall thickness, internally and externally
of 2.8mm. The profile shall have a minimum of two sealed chambers for transoms and mullions and 3
sealed chambers for frames and sashes.

INTERNAL PROFILE DRAINAGE

The internal drainage shall be isolated from chambers into which reinforcements can be placed or
through which frame fixing pass. Drainage shall be either through the base or alternatively to the face,
concealed by face drainage caps.

PRESSURE EQUALIZATION
Pressure equalization for glazing rebates and for frame rebates shall be carried out in accordance with
the recommendation of the profile Systems supplier to ensure efficient drainage in adverse conditions.

WINDOW PERFORMANCE
Windows must meet the requirements with respect to air permeability, water tightness and wind
resistance upto 2400 pa.
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STRENGTH AND SAFETY OF MOVING PARTS

The moving parts of the Windows must have sufficient strength and robustness to withstand accidental
Static and Dynamic loads in use, without any permanent deflection or breakage. The overall evaluation
will be based on the experience from use and subject to approval by the Design Consultant/ Client.

GLAZING BEADS

Glazing beads shall be of the one foot snap in design and shall be extruded U PVC mitred at the corners.
All glazing beads shall be with a co-extruded gasket of a multi-fin design to maintain security and
weather performance. Gasket material shall be thermo Plastic Elastomer.

GLAZING GASKETS

All glazing gaskets as well as weather seals are to be extruded from non-migratory EPDM . Glazing
gaskets shall be a continuous length. Gasket may be subjected to random testing and shall be obtained
from the profile Systems supplier.

WEATHER SEALS

Weather seals shall consist of a double sealing Systems. Seals on the sash and the frame shall be
continuous length and for outward opening windows the seal on the sash shall be joined to a 50mm
length of pressure relief seal at the bottom of the opening whereas the seal on the frame shall be joined
on the top of opening. Weather seals and pressure relief seals, which shall be obtained from the profile
Systems supplier, shall be capable of removal without disturbing the glazing Systems or removal of the
frame or sash.

GLAZING
All glazing shall be internally beaded. The windows shall be constructed in such a manner that the
glazing or deglazing can take place without the removal of the sash or frame.

WELDED JOINTS

All corner joints shall be homogeneously fusion heat welded in accordance with the instructions of the
profile Systems supplier. The resulting joints shall be finished by the grooving/knifing method. Solvent
welded joints shall not be allowed.

REINFORCEMENT

All transoms and mullions shall be fully reinforced, irrespective of size, with corrosion resistant
galvanized steel. All other profiles to be reinforced as per the specification of the profile Systems
supplier which shall suit the proposed style application relative to exposure, elevation and height above
the ground level. Reinforcing shall be secured by suitable screws in accordance with the instructions of
the profile Systems supplier. All galvanized steel reinforcing profiles shall comply with BS 2989 1982
Grade G 275N / IS 4759-1996 or equivalent.
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MECHANICAL JOINTS

The mechanical jointing of mullions and transoms shall be carried out in strict accordance with the
instructions/recommendations of the profile Systems supplier using only approved mechanical coupling
components.

HARDWARE GENERAL

All hardware shall be manufactured from corrosion resistant material and be approved by the profile
Systems supplier. All ferrous screws, nuts, bolts and other fastening or fixing shall be of stainless grade
or of a suitable coated steel recommended for use in the fabrication of UPVC windows. Metal that are in
contact with each other shall be compatible so as to prevent galvanic corrosion of dissimilar metals by
electrolytic action. All hardware should ideally be fixed by attachments through the UPVC to the
reinforcement; alternatively it should be fixed in purpose designed screw ports or at least two thickness
of UPVC. Hardware with provision for adjustment shall be accessible for adjusting after the window has
been installed. Hardware used to open and close the window shall be replaceable without removing the
outer frame from the structure.

FRICTION HINGES

Top hung and side hung opening out lights shall have two friction stays per light and be of stainless steel
construction. The size of the friction stay will depend on size, weight, hanging and exposure of the
relevant sashes. This will be determined from table provided by the hinge manufacturer. All side hung
friction stays are to be incorporate a riser block to allow the sash to be supported in its closed position.
BUTT HINGES where external butt hinges are used they must be of the security pin type which do not
allow removal of the hinge pin from outside.

ESPAGNOLETTE HANDLES

All espagnolette striking plates are to be purpose designed and secured to the outer frame by approved
screw fixing. The espagnolette mechanism shall be of multi locking point’s dependants on size. All
ironmongery where possible shall be screwed into frame reinforcing, or fixing screws must penetrate a
minimum of two wall thickness or an equivalent screw port, to obtain sufficient purchase.

FIXING THE FRAME TO THE BUILDING

The gap between the structural opening and the uPVC frame shall be between 5 to 10mm all round,
which should be filled by injectable PU foam after completion of fixing for best frame and wall bonding,
and for sound and thermal insulation and finally applying neutral cure low modules Silicone sealant to
make joint water proof. Fixing points shall be to all four sides of a frame, spaced 150mm to 250mm from
corners and not more than 600mm apart elsewhere. Fixing shall be by direct drilling 10mm hole through
U PVC frame to building wall. Each fixing shall penetrate into building structure by no less than
40mm.and ultimate fixing with anti-corrosive plated anchor bolts through these holes. All heads of all
fixing screws shall be covered with appropriate plastic cover caps.
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HANDING AND TRANSPORT

Windows may be transported either glazed or unglazed. All windows or prefabricated units shall be
transported and stacked in a vertical position and properly anchored to prevent movement in transit,
windows shall be separated from each other by adequate packing piece during transport.

WARRANTEE

The window manufacturer shall issue to the client a certificate of warrantee against any manufacturing
or installation defect, valid for minimum of five year for rectification of the defect.

TECHNICAL SPECIFICATIONS

S.NO. TECHNICAL SPECIFICATION VALUE

1. Impact strength down to 400C No breakage

2. Notch impact strength > 30 kl/m?

3. Ball impact hardness 100 N/mm’

4, Tensile strength > 40 N/mm?

5. E module > 2500 N/mm’

6. Linear Thermal Expansion Coefficient 30°C to+50°C 0.80 x 10* K

7. Thermal Conductivity 0.16W/mK

8. Specific volume resistance 10 Q em

9. Relative Permittivity 3.3 at 50GHz
2.9 at 10° Hz

10. Fire behaviour Self extinguishing

11. Weathering stability RAL GZ After 8.0GJ/m?2 wrradiation energy better than

716/1 authenticity grade 4 of grey scale

12. Special Resistance Resistance to termites. decay. chemicals e.g.
alkalines, acids. salts. salty solutions,
seawater, petrol. oil. lime, cement. any kind
of emissions Physiological Behaviour and
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environmental characteristics Inert, Neutral,
The weathering stability and the resistance
against chemical and decay ensure that there
exist no health and environmental risks
during handling.

13. Physiological Behaviors and Inert, Neutral. The weathering stability and
environmental characteristics the resistance against chemical and decay
ensure that there exist no health and
environmental risk during handling
14. Wind resistance Up to wind pressure of 2400PA
LS. Acoustic Class 5
16. Water Tightness Watertight upto 600PA
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22. ROUGH CARPENTRY

GENERAL

RELATED WORK
e Architectural Wood Work
e  Gypsum Board System

THIS SECTION INCLUDES
This Section specifies incidental rough carpentry required for support or attachment of other

construction and not specified in other sections and includes, but is not limited to, the following items:

e Wood grounds, blockings, and nailers.
e Temporary and permanent grounds, blockings and supports required by other trades.

RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions.

e Wood grounds, nailers, and blocking.
e Wood furring.
e Wood sub-frames.

PRESERVATIVE TREATMENT

e Application is to be carried out after cutting and machining, but before assembly, by processor
licensed by the treatment solution manufacturer

e Solution strengths and treatment by pressure, vacuum or immersion process are to be selected
to achieve service life and to suit wood treatability.

e Moisture content of wood at time of treatment is to be as specified for use in the work.

e After treatment, allow wood to dry before use.

e For each batch of wood, provide certificate of assurance that treatment has been carried out as
specified.

e Re-treat all treated wood which is sawn along the length, ploughed, thicknesses, planed or
otherwise extensively processed.

e Treat wood surfaces exposed by minor cutting and drilling with two flood coats of solution
recommended for the purpose by the treatment solution manufacturer.

SUBMITTALS
e Samples of all materials used in the work of this Section.
e Shop drawings for furring including details, sizes of wood sections, panel, spacing’s and method
of attachment.

QUALITY ASSURANCE

A. Quality System: Comply with 1ISO 9001/9002 Quality System as a minimum. Incorporate all the
standard procedures supplied by the Engineer and the Employer.

DELIVERY, STORAGE AND HANDLING
Keep materials under cover and dry. Protect from weather and contact with damp or wet surfaces.

Stack lumber, plywood, and other panels. Provide for air circulation within and around stacks and under
temporary coverings.
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PRODUCTS TIMBER

Timber shall be well seasoned and free from decay, insect attack except pinhole borers, and
knots wider than half of the width of the section.

Timber shall be kiln dried to a maximum moisture content of 12% by weight.

Timber required to be treated with preservatives or fire retardant shall be seasoned and kiln
dried before treatment, and re-dried after treatment.

Softwood shall be free from decay and insect attack, except pinhole borers, with no knots
wider than half the width of the section. Softwood shall comply with BS EN 942 softwood
spices to be used in external locations are to be recommended for the purpose.

Hardwood shall comply with BS EN 942. Hard wood to be used in internal locations are to be
recommended for the purpose.

Wood used for exterior applications or for interior applications in wet areas shall be factory treated to
prevent moisture absorption.

SOFTWOOD

To be either:

Douglas Fir (Standard Grade)
European Redwood

Or as suggested by the Architect.

HARDWOOD

Teakwood

White American Oakwood
Or as suggested by the Architect.
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MDF (Fire Resistance)

Medium density fibreboard’s for fabric panels, 8-10mm thick.
Strips of MDF around fabric panels edging.
All MDF components to be fire resistant.

PLYWOOD

Plywood: BS EN 636: Part 1, face grade for general use. Bonding is to be to BS 1203, type WBP for
external use and type MR or INT for internal use.
Marine Quality Plywood: to BS 1088 and BS 4079, excluding plywood made from gaboon.

CORK BOARD

Are to be pre-formed sheets that have been formed from clean granulated cork particles securely bound

together by a synthetic resin of an insoluble nature. Minimum thickness of sheets is to be 25 mm (1”),

width and length are to be as indicated on Drawings.

FASTNERS

Nails: to BS 1202, Part 1, 2 or 3 generally, but non-ferrous types to Parts 2 or 3 for external use.
Wood Screws: to BS 1210 generally, but non-ferrous types for external use.

Self-Tapping Screws: to BS 4174.

Dowels: mild steel, 10 mm (1/2”) diameter, 100 mm (4”) long, galvanized to BS EN I1SO 1461 after
fabrication.

Cramps: mild steel, 25 x 3 x 250 mm (1” x 2/16” x 10”) girth, turned up at one end and twice
drilled for 3 mm (2/16”) screws, fish-tailed at other end for building in and galvanized to BS 729
after fabrication.

Plugs: either traditional hardwood plugs, shaped to twist and grip when driven, or proprietary
fibre or plastics plugs, or other approved type.

TREATMENTS, ADHESIVE AND FINISHES

Preservative Treatment: shall be type listed in BS 1282 (except coal tar creosote), obtained from
an approved manufacturer, to give suitable protection against termites and other wood
destroying organisms.

Adhesive for Joinery: shall be close contact type to BS EN 301 or BS EN 302 suitable for the
purpose. Obtain manufacturer's confirmation that adhesive is compatible with preservative
treatment.

EXECUTION INSTALLATION
GENERAL

Discard units of material with defects that impair quality of rough carpentry and that are too small
to use with minimum number of joints or optimum joint arrangement.

Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and fitted.
Fit rough carpentry to other construction; scribe and cope as required for accurate fit. Correlate
location of furring, nailers, blocking, grounds, and similar supports to allow attachment of other
construction.

Apply field treatment to cut surfaces of preservative-treated lumber and plywood.

Securely attach rough carpentry work to substrate by anchoring and fastening as indicated.
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Use common wire nails, unless otherwise indicated. Select fasteners of size that will not fully
penetrate members where opposite side will be exposed to view or will receive finish materials.
Make tight connections between members. Install fasteners without splitting wood; predrill as
required.

Use hot-dip galvanized nails.

Countersink nail heads on exposed carpentry work and fill holes with wood filler.

WOOD GROUNDS, NAILERS, BLOCKING AND SLEEPERS

Install wood grounds, nailers, blocking, and sleepers where shown and where required for scree
ding or attaching other work. Form to shapes shown and cut as required for true line and level of
attached work. Coordinate locations with other work involved.

Attach to substrates to support applied loading. Recess bolts and nuts flush with surfaces, unless
otherwise indicated. Build into masonry during installation of masonry work. Where possible,
anchor to formwork before concrete placement.

Install permanent grounds of dressed, preservative-treated, key-bevelled lumber not less than 1-
38 mm wide and of thickness required to bring face of ground to exact thickness of finish material.
Remove temporary grounds when no longer required.

WOOD FURRING

Install plumb and level with closure strips at edges and openings. Shim with wood as required for
tolerance of finish work.

Firestop furred spaces of walls at each floor level and at ceiling with wood blocking or non-
combustible materials, accurately fitted to close furred spaces.

Furring to Receive Wood or Plastic Sheets or Boards: Install 19-by-63-mm actualsize furring at 600
mm o.c., horizontally and vertically. Select furring with no knots capable of producing bent-over
nails and damage to paneling.

Furring to Receive Gypsum Board: Install 19 (3/4”)-by-38-mm (1%4”) actual-size furring at 400 mm
(16”) o.c., vertically.

Furring to Receive Plaster Lath: Install 19 (3/4”)-by-38-mm (1%4") actual-size furring at 400 mm
(16”) o.c., vertically
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23. INTERIOR ARCHITECTURAL WOODWORK

GENERAL
RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions.

SUMMARY
e This Section includes the following:
o Pantry cupboard.
o Laboratory bench.
o Vanities constructed from solid surfacing.
o Wood base.

RELATED SECTIONS

Include the following:

e 6.0 Section "Rough Carpentry".
e 9.0 Section "Painting" for field finishing of interior architectural wood works components that
need finishing.

SUBMITTALS
A. Product Data:
e For each type of product indicated, including finishing materials and processes.
o Include data for fire-retardant treatment from chemical treatment manufacturer and
certification by treating plant that treated materials comply with requirements.
B. Shop Drawings:

Show location of each item, dimensioned plans and elevations, large-scale details, attachment devices,
and other components.

e Show details full size.

e Show locations and sizes of furring, blocking, and hanging strips, including concealed blocking
and reinforcement specified in other Sections.

e Show locations and sizes of cutouts and holes for items installed in architectural woodwork.

C. Samples for Initial Selection
e Manufacturer's color charts consisting of units or sections of units showing the full range of
colors, textures, and patterns available for each type of material indicated.
o Shop-applied transparent finishes.
o Solid-surfacing materials.
D. Samples for Verification
e Forthe following:
e Solid-surfacing materials, 150 mm (6”) square.
e Pantry hardware.
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Plastic-laminate-clad panel products, 200 by 250 mm, (8" x 10”) for each type, color, pattern,
and surface finish, with separate samples of unfaced panel product used for core.

E. Product Certificates

Signed by suppliers of used woods and rigid sheets certifying that products comply with requirements

specified.
QUALITY ASSURANCE

o Installer Qualifications: An experienced installer who has completed architectural woodwork
similar in material, design, and extent to that indicated for this Project and whose work has
resulted in construction with a record of successful in-service performance.

e Fabricator Qualifications: A firm experienced in producing architectural woodwork similar to
that indicated for this Project and with a record of successful in-service performance, as well
as sufficient production capacity to produce required units.

e Source Limitations: Engage a qualified woodworking firm to assume undivided responsibility
for production and installation of interior architectural woodwork.

PROJECT CONDITIONS

e Field Measurements: Where woodwork is indicated to fit to other construction, verify dimensions
of other construction by field measurements before fabrication and indicate measurements on
Shop Drawings. Coordinate fabrication schedule with construction progress to avoid delaying the
Work.

WOOD

o Locate concealed framing, blocking, and reinforcements that support woodwork by field
measurements before being enclosed and indicate measurements on Shop Drawings.

o COORDINATION A Coordinate sizes and locations of framing, blocking, furring,
reinforcements, and other related units of Work specified in other Sections to ensure that
interior architectural woodwork can be supported and installed as indicated.

Softwood shall be free from decay and insect attack, except pinhole borers, with no knots
wider than half the width of the section. Softwood shall comply with BS EN 942 softwood
spieces to be used in external locations are to be recommended for the purpose.
Hardwood shall comply with BS EN 942. Hardwood to be used in the works are to be
recommended for the purpose.
Wood shall be treated to prevent absorption of moisture.
Plastic Laminate: to BS EN 438, color and pattern as follows:
Color and Pattern: Shall be selected by Engineer from manufacturer’s full range of colors and
patterns.
Minimum Thickness: 1.20 mm (1/16”).

o 3. Where indicated, select plastic laminate type suitable for post forming application.

RIGID SHEETS

A. Plywood: BS EN 636: Part 1, face grade for general use. Bonding is to be to BS 1203, type WBP
for external use and type MR or INT for internal use.
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FASTENERS

o Nails: to BS 1202, Part 1, galvanized steel.

o Wood Screws: to BS 1210 generally, galvanized steel.

o Self-Tapping Screws: to BS 4174.

o Dowels: mild steel, 10 mm (1/2”) diameter, 100 mm (4”) long, galvanized to BS EN ISO 1461 after
fabrication.

o Cramps: mild steel, 25 x3 x 250 mm (1” x 1/32” x 10”) girth, turned up at one end and twice drilled
for 3 mm (1/32”) screws, fish-tailed at other end for building in and galvanized to BS EN ISO 1461
after fabrication.

o Plugs: either traditional hardwood plugs, shaped to twist and grip when driven, or proprietary

fiber or plastics plugs, or other approved type.

FIRE-RETARDANT-TREATED MATERIALS
A. General: Where indicated, use materials impregnated with fire-retardant chemical formulations

indicated by a pressure process or other means acceptable to Engineer to produce products with fire-

test-response characteristics specified.

1. Do not use treated material that does not comply with requirements of referenced
woodworking standard or that is warped, discolored, or otherwise defective.

2. Use fire-retardant-treatment formulations that do not bleed through or otherwise
adversely affect finishes. Do not use colorants in solution to distinguish treated material
from untreated material.

B. Fire-Retardant-Treated Lumber and Plywood by Pressure Process:
Comply with BS 5589. Use the following treatment type:

1. Type: Organic-resin-based formulation thermally set in wood by kiln-drying.

2. Mill lumber before treatment and implement special procedures during treatment and
drying processes that prevent lumber from warping and developing discolorations from
drying sticks or other causes, marring, and other defects affecting appearance of treated
woodwork.

3. Kiln-dry material before and after treatment to levels required for untreated material. C.
All lumber, wood, fir, plywood or boards used in the works of this Section are to be
preservative and fire-retardant treated.

SOLID SURFACE MATERIAL
A. Solid-Surfacing Material for Counter Top:

Homogeneous solid sheets of filled plastic resin complying with material and performance
requirements in ANSI Z124.3, for Type 5 or Type 6, without a pre-coated finish.

INSTALLATION MATERIALS, GENERAL A.

Furring, Blocking, Shims, and Hanging Strips:

Softwood or hardwood lumber, kiln-dried to less than 15 percent moisture content

FABRICATION, GENERAL

O

General: Comply with requirements of BS 1186-2.
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o Wood Moisture Content: Comply with requirements of referenced quality standard for wood
moisture content in relation to ambient relative humidity during fabrication and in installation
areas

o Sand fire-retardant-treated wood lightly to remove raised grain on exposed surfaces before
fabrication.

o Fabricate woodwork to dimensions, profiles, and details indicated.

o Complete fabrication, including assembly, finishing, and hardware application, to maximum
extent possible, before shipment to Project site. Disassemble components only as necessary for
shipment and installation. Where necessary for fitting at site, provide ample allowance for
scribing, trimming, and fitting.

1. Notify Engineer seven days in advance of the dates and times woodwork fabrication will be
complete.

2. Trial fit assemblies at fabrication shop that cannot be shipped completely assembled. Install
dowels, screws, bolted connectors, and other fastening devices that can be removed after
trial fitting. Verify that various parts fit as intended and check measurements of assemblies
against field measurements indicated on Shop Drawings before disassembling for shipment.

o Shop cut openings, to maximum extent possible, to receive hardware, appliances, plumbing fixtures,
electrical work, and similar items. Locate openings accurately and use templates or roughing-in
diagrams to produce accurately sized and shaped openings. Sand edges of cutouts to remove splinters
and burrs.

o Fabricated; cabinets and similar items are to be of robust firm neat construction with:

1. Shutters, sashes, drawers and other opening or moving parts working smooth without bound
conditions.

2. Clearance between sashes and between jambs and sashes uniform.

3. Level horizontal surfaces and plumb vertical surfaces when installed.

SHOP PRIMING

A. General:Priming of interior architectural woodwork required to be performed at fabrication shop
are specified in this Section. Refer to 9.0 Section "Painting" for final finishing of installed architectural
woodwork and for priming materials to be used.

B. Preparations for Priming: Comply with 9.0 Section "Painting" for sanding, filling countersunk
fasteners, sealing concealed surfaces, and similar preparations for priming woodwork, as applicable to
each unit of work.

a. Back-priming: Apply one coat of sealer or primer, compatible with finish coats, to concealed surfaces
of woodwork. Apply two coats to endgrain surfaces.

PANTRY CUPBOARD AND BENCHES
A. Base counters and upper cabinets units shall be pre-fabricated units constructed to dimensions and

details indicated on Drawings.

B. Construct units from the following materials so as to have all exposed or semi exposed surfaces of
plastic laminate finish:
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1. 19 mm (3/4”) thick plywood with post-formed plastic laminate finish at both faces for front doors,
bottoms and top of upper cabinet and shelves.

2. 19 mm (3/4”) thick solid surfacing material with integral factory formed back splash top of base
counter with integral back splash.

3.6 mm (2/8”) thick plywood of plastic laminate finish at one face for units backs and drawer base.

4.19 mm (3/4”) thick plywood with post-formed plastic laminate finish for drawers front, sides and back
C. Plastic laminate sheet veneers shall be as specified in Clause 2.1 of this Section, color and pattern to
the selection of the Engineer. Units are to be assembled in manufacturer's standard system to provide
neat and robust construction.

D. Construct sole of base counter, consisting of perimeter sides and intermediate struts, from
hardwood solid blocks and finish exposed fronts to match finish of surrounding floors. E. Provide metal
pre-slotted shelf holders of baked enamel finish complete with removable brackets for shelf supporting.
Color is to be to the selection of the Engineer.

F. Provide manufacturer's standard hardware including hinges, drawer slides, latches and knobs of
finish to the selection of the Engineer. All hardware shall be manufactured from stainless steel, alloy
304, of satin finish.

G. Blocking wood shall be from approved hardwood type.

H. Construct top of base cabinet units integral with coved back splash from solid surfacing material as
specified. Color or colors shall be selected by the Engineer from manufacturer's full range. To the
maximum possible extent provide seamless construction. Where seams are unavoidable, align adjacent
solid surfacing-material units and factory form seams. Joints are to be dressed smooth with surface
scratches removed and entire surface cleaned.

WOOD BASES

o Are to be constructed from White Oak hardwood.
o Fabricate to dimensions and details indicated.

o Furnish in length as long as practice.

o Corners are to be mitered at 45 degrees.

o Finish of bases shall be transparent stained varnish as specified in section “Painting”.

VANITIES

o Furnish vanities pre-fabricated in the workshop from solid surfacing material. Color(s)
shall be selected by the Engineer.

o Fabricate vanities to dimensions indicated on Drawings and details indicated on approved
shop drawings. Comply with the following sheet thickness: - Vanity: 20.0 mm (3/4”) -
Aprons and backsplash: 13.0 mm (1/2”).

o Provide seamless vanity construction with pre-opened holes for assembly of lavatories.
Use approved samples of lavatories for fixing size of holes. Comply with manufacturer’s
printed instructions for fabrication of vanities.
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EXECUTION

PREPARATION

A. Condition woodwork to average prevailing humidity conditions in installation areas before

installation.

B. Before installing architectural woodwork, examine shop-fabricated work for completion and

complete work as required, including removal of packing and back priming

INSTALLATION

1.

Quality Standard: Install woodwork to comply with BS 1186-2 and details indicated on Drawings
and approved shop drawings.

Install woodwork level, plumb, true, and straight. Shim as required with concealed shims. Install
level and plumb (including tops).

Scribe and cut woodwork to fit adjoining work, and refinish cut surfaces and repair damaged finish
at cuts.

Fire-Retardant-Treated Wood: Handle, store, and install fire-retardanttreated wood to comply
with recommendations of chemical treatment manufacturer, including those for adhesives used
to install woodwork.

Anchor woodwork to anchors or blocking built in or directly attached to substrates. Secure with
countersunk, concealed fasteners and blind nailing as required for complete installation. Use fine
finishing nails or finishing screws for exposed fastening, countersunk and filled flush with
woodwork and matching final finish if transparent finish is indicated.

Fix wood bases with pre-drilled, expansion-type wall plugs fabricated from hard nylon and
galvanized-steel wood screws of suitable length and diameter at maximum intervals of 750 mm
(30”). Counter sink heads of screws in wood and overfill with approved wood filler of matching
color as adjacent finished stained wood.

Refer to 9.0 Section “Painting” for final finishing of installed architectural woodwork components
that need finishing.

ADJUSTING AND CLEANING

1. Repair damaged and defective woodwork, where possible, to eliminate functional and visual defects;
where not possible to repair, replace woodwork. Adjust joinery for uniform appearance.

2. Clean woodwork on exposed and semi exposed surfaces.

Ny Nexus Page 308 of 349



STATELIFE INSURANCE CORPORATION OF PAKISTAN

24. GLASS AND GLAZING GENERAL

DESCRIPTION

A. Furnish labor, materials and equipment to supply and install glass in different types of windows and
doors.

SUBMITTALS

A. Samples:
1. 300x300mm (12 x 12 IN), of each specified type, class and thickness.
2. Sample of translucent ceramic fit pattern.

B. Project close-out information
1. Guarantee

JOB CONDITIONS

Do not proceed with installation under adverse weather conditions, or when temperature are below or
above manufacturer’s recommended limitations.

STORAGE AND HANDLING:
1. Store glazing in cases within building in a dry, well-ventilated area to avoid cyclic wetting and
drying and damage from moisture.
2. Store glazing out of case vertically with interweaving or pacing between the individual lights
3. Protect glazing from welding operation, wind-blown objects, and run-off over alkaline
materials. D. Handle glazing carefully to prevent edge damage.

GUARANTEE Written 5 year guarantee singed by installer to cover weather tightness of installation
including air and water integrity. Guarantee structural adequacy of units and hardware, sealants and
caulking within and around perimeter of installation PRODUCTS

MATERIALS

A. Glass materials.
1. Comply with specified standards
2. Manufacturer or fabricator is responsible for determining if any of these materials should be heat
strengthened or fully tempered and provide accordingly.

B. Tinted glass for aluminium windows & doors
1. Tinted tempered float glass 6 or 8, 10 or 12 mm thick as produced by Pilkington or similar
The following performance:
Visible light transmittance 71%
Outdoor reflectance (%) 7%
Total solar energy transmittance 33%
Shading Coefficient 0.58%
Clear glass for windows and doors
Clear tempered float glass, 6 mm, 8 mm or 10 mm thick ASTM C1048.
. Glazing compounds:
10. Non-sag, non-stain type.
11. Pigmented to match frame units not requiring painting.

©ONDU A WN
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Compatible with adjacent surfaces.

6.. For use in setting glass: One part polyurethane or silicone sealant, F.S. TTS-00230C (2), Type I,
class A or two-part polyurethane sealant, F.S. TT-S- 00227E, Type ll, class A.

Sealant tape: Performed butyl 1 rubber sealant tape or ribbon having a continues neoprene
rubber shim.

Gaskets: Polyvinyl chloride or neoprene, extruded, flexible, of profile and hardness required to
receive glass and provide a watertight installation.

A. Setting blocks and spacers:Neoprene, compatible with sealants used.

B.

1. Setting blocks: 70 - 90 udometer
2. Spacers: 40-50 udometer
3. Compressible filler stock: closed-cell jacketed rod stock of synthetic rubber or plastic
foam.
Shims clips, springs, angles, beads, attachment screws and other miscellaneous items:
As indicated or required.

EXECUTION

INSPECTION
Examine framing or glazing channel surfaces, backing, stop design, and conditions under which glazing is
to be performed

INSTALLATION

1.
2.

9.

Do not install glass with edge damage.

Contractor is responsible for correct glass size for each opening, within tolerances and dimensions
established.

Comply with combined recommendation of material manufacturers, except where more stringent
requirements are shown or specified.

Install sealants as recommended by sealant manufacturer. A.

Install setting blocks in adhesive.

Provide spacers inside and out, of proper size and spacing, for all glass sizes larger than 1270
united mm, expect where gaskets are used for glazing. Provide 3.175 mm minimum bite of spacers
on glass. Use thickness equal to sealant width. Use preshimmed tape, if tape is used.

Miter cut and bond gasket ends together at corner. Do not stretch gaskets.

Immediately after installation, attach crossed streamers to framing held away from glass. Do not
apply anything to surfaces to glass.

Remove, and replace damaged glass and provide new acceptable materials.

CLEANING AND PROTECTION
A. Maintain glass reasonably clean during construction, so that it will not be damaged by corrosive
action and will not contribute to deterioration of other materials.

B. Wash and polish, glass on both faces not more than 7 days prior to Engineers acceptance of work in
each area. Comply with glass manufacturer’s recommendation.
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25. LANDSCAPING WORKS

25.1 SUPPLY AND SPREADING OF MANURE
25.1.1 SCOPE

The item consists of supply and spreading of well rotten cow dung manure or gut manure from
slaughter house, as approved by horticulturist free from clots, stones, pebbles, dirt or any other. Also,
un affected by salinity / alkalinity and water logging etc.

25.1.2 APPLICATION
Manure layer of prescribed thickness as directed by horticulturist will be spread on sweet earth/earth

surface already prepared for laying lawn, planting trees and hedges. This layer of manure shall be mixed
/ pulverized up to depth of at least one foot in to the earth /sweet earth underneath and fine dressed
subsequently, fit for laying lawn or planting of trees. simply level dressed surface, however would
surface in case of tree pits and hedge beds.

25.1.3 MAESUREMENTS AND PAYMENTS.

i.  Thickness of the spread layer on lawn areas, in the beds of hedges and tree pits multiplied by
respective area will determine quantity, spreading include mixing, pulverizing and dressing fine
dressing in case of lawns.

ii. Payment will be made measuring supplies of earth in cft.

iii.  The quantity supplied and spread will be measured in accordance with the area already
demarcated & measured, jointly by contractor and Engineer.

iv.  The thickness, length and breadth of different areas specified and prescribed will determine the
supplies and sum total of such area will reach total quantity supplied.

v.  The quantity filled in tree pits, will be determine as under for example (2’x2’x0.5’x no of trees)

vi.  The contractor shall however provide, beforehand, boy measurement of his dump trucks with
their registration number and keep a minshi, along with the rep of employer to record and keep
records of date and time of supplies of trucks load at site / point of supply. This would provide a
record for counter cheeking of the quantity supplied.

25.2 SUPPLYING AND PLANTING SAPLINGS OF PLANTS AND TREES

25.2.1 SCOPE
This item consists of supply of live, healthy, well grown saplings of plants/trees of given size specified in

BOQ and transplanting the same in the tree pits/beds already prepared for the purpose, on the site in
accordance with instructions for Engineer / Horticulture.

25.2.2 PROCESS
Transplantation of plant from pots/bags to tree pits need special care, not to damage roots or any other
part of the plant. The root ball should be removed from container / bags carefully.

25.2.3 GENERAL NOTES
A) All plants are to be supplied during the first month of contract at site and maintained by
contractor. 40%-part payment of plant shall be paid on supply where’s 10% shall be paid on
plantation of the same. Balance 50% on successful completion of the maintenance period.
Damaged or dead plants during maintenance period would be replaced by the same size of plant

at that point in time by the contractor.
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B) Tree heights mentioned in the section are heights which the contractor shall bring to site and shall
be required to get it checked by the Engineer.

C) Second instalment of mobilization advance will not be paid until and unless the supply of plants
is completed at site by the contractor to the entire satisfaction of the Engineer.

25.3 SUPPLY AND SPREADING OF APPROVED GARDEN SOIL

25.3.1 SCOPE
The item consists of supply and spreading of approved quantity garden soil / sweet earth from approved

quarry. The texture of the soil would be sandy loam, Ph 7 to 7.3, free from salinity and alkalinity, stones,
pebbles, clots etc.

25.3.2 LAWN
In lawn areas as indicated in concept plans the soil will be spread in layers and shapes prescribed by

Horticulturists.

25.3.3 HEDGE AREA
In area prescribed by hedges the final level of sweet earth, after mixing manure will be lower by 4"’ then

the lowest level of lawn or top level of alignment tiles, so that beds of hedge plants have sufficient room
for copious watering, three forth portion of tree pits, as a principle, on these medians are to be filled
with approved earth / sweet earth, as the case may be per decision and per direction of horticulturist.

25.3.4 MAEASUREMENTS AND PAYMENTS
A) Payments will be made by measuring supplies of earth in cft.
B) The quantity supplied and speeded will be measured in accordance with the area and volume
already demarcated & measured, jointly by contractor and Engineer.
C) The thickness, length & breadth of different areas specified and prescribed will determine the
supplies and sum total of such area will reach total quantity supplied and spread.
D) The quantity filled in tree pits, will be determine as under for example (2'x2’x0.5’x no of trees)

The contractor shall however provide, beforehand, boy measurement of his dump trucks with their
registration number and keep a minshi, along with the rep of employer to record and keep records of
date and time of supplies of trucks load at site / point of supply. This would provide a record for counter
cheeking of the quantity supplied.

25.4 PLANTING LIVE GRASS
25.4.1 SCOPE
This item consists of tearing apart clumps of the Dacca Grass. stems should be 2" to 3" long, each
carrying few tufts of leaves 7 roots 3-5 no of such plants are to be dibbled in to soil bed prepared for
purpose of laying lawn in a way that about 2/3 portion of the plant is buried into the soil and rest is
above ground. Plant to plant distance is to be kept 2"’ 3".

254.2 MEASUREMENT AND PAYMENT
The area planted is measured in SFT and payment is made accordingly.

Ny Nexus Page 312 of 349



STATELIFE INSURANCE CORPORATION OF PAKISTAN

25.5 SUPPLY OF DACCA GRASS
25.5.1 SCOPE

This item consists of supply of slabs of Dacca grass. A turf slab of pure Dacca grass, having uniform,
green, healthy plants with tufts of leaves, stems and roots complete, the slabs provided should be in
square / rectangular shapes for measurement convenience sake.

25.5.2 SCRAPING

This item includes scraping of top layer of earth from higher areas of and filling the earth scraped into
low lying areas of the central island for saving time and money of filling through imported earth, and to
create aesthetically desirable levels of surfaces.

25.5.3 STREATEGY
The Engineer / horticulturist will pin point the spots / areas to be scraped, the depth of layer to be

scraped, digging the earth scraped to nearby lying area, in a bid to attain desirable level of surfaces.
stones, boulders etc. are to be disposed off to spots pin pointed by Engineer.

25.54 MEASUREMENT AND PAYMENT
The Engineer / horticulturist will determine area & thickness of layers of earth to be scraped, this will

determine quantity scraped. Transporting / dragging the scraped layers to point to be filled and proper
levelling in cubic feet will be base of calculation far payment.

25.6 SUPPLY AND FIXING OF BAMBOO STICKS
This item consists of supply and fixing of bamboo sticks, alongside the saplings planted in tree pits. The
plant stem is to be tied in lose loop with the help of jute rope at 3 different places, with the stick fixed
firmly so as to provide support to the plant so that it can with stand the wind pressure, to keep the stem
upright straight. care is to be taken that the stick is strong enough not less than one inch in dia & is fixed
firmly i.e. < 2’ feet into the soil, straight at a difference of 3”’__4" from the plant to take care that the
roots of the plants are not damaged while inserting the stick into the soil.
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26. LIST OF APPROVED MANUFACTURER
CIVIL WORKS
S.NO ITEM DESCRIPTION APPROVED MANUFACTURER
a) Falcon
1 Cement b) Lucky
a) Hub
2 Crush & Sand b) Bolari
3 Soling Stone Manghopir or approved equivalent
4 Steel a) Amreli
b) Razzaq
. a) ICl
5 Paint b) Berger
6 Aluminium doors & windows Lucky Or approved equivalent
a) Excel Profile
7 UPVC Windows & Door System b) Alfapen
c) RKITECT UPVC
. . a) FOSPAK
8 Admixture/ water proofing b) NRL
. a) BIFLEX
9 Termite b) MIRAGE
10 Bitumen of grade 60/70 N.R.L or approved equivalent
11 Fair face blocks, Pavers, Kerbstone Envicrete, Rockrete
12 Tiles, porcelain & ceramic Masters or approved equivalent
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Renovatoin Works at 4th Floor Statelife Building No. 03, Karachi.

Bill of Quantities

Summary

DESCRIPTION

AMOUNT

Civil & Architectural Works

Plumbing Works

Electrical Works

Air Conditioning Works

nlsalw|Nn]m]|z

Security Works

Total Cost of B.0.Q

15% Tax

Total Cost of B.O.Q with SST

Area of Floor

3,465

Per Sq Ft Cost




Renovatoin Works at 4th Floor Statelife Building No. 03, Karachi.

Engineer's Estimate

A - CIVIL WORKS

UNIT

Rate

Qty

Amount

S. No.

Description

1

Dismantling of Renovation Branches

Dismantling /removing of existing constructed structures, fixtures, tools & equipment's
with all necessary precautionary measures, stacking useable dismantled materials at
designated place and disposal of surplus stuff etc. from site, (block masonry, RCC slab,
dado/ floor tiles, wooden/ glass door, windows, plaster, wooden partition, aluminum tile,
false ceiling, roller shutter, AC / Electrical / Plumbing or any other item which is required to
be demolished / removed but not mentioned above)

** Note: Visit site or obtain details from Engineer to ascertain the quantum of dismentling
works and quote justifiable price rates for the items.

Job

1.00

PCC Works (Note: Washroom area and pantry passage only not more than 3" thickness or as
per Engineer instructions)

Providing/laying PCC(1:4:8)of required thickness for Flooring under any type of flooring for
level the surfacing using best Quality OPC, approved quality sand and crushed stone (plant),
form work and its removal, with necessary arrangements whereever required complete in all
respects as per approval of Client's Engineer.

Material can used or Manufacturer/Vendors/Sources list or equivalent as Engineers
instruction.

Cement: Falcon, Lucky, Pakland, D.G Cement/Elephent, Bestway or equiavlent

Sand: Hyderabad Bolari /Malir River/Hub or equivalent clean/dust free sand

Crush:3/4" max size Hub, Jamshoro, Kot Banglo or equivalent

Cft

862.50

Supply, installation of 16 Gauge Powder-Coated Galvanized Iron (Gl) Cable Tray, (widths of 12"
(300 mm) to 24" (450 mm), as required at site )Jcomplete with all accessories, supports, and
fittings, for routing and supporting copper wiring/conduits beneath false ceilings, industrial
ceilings, and exposed areas. The item shall include all bends, tees, reducers, couplers, end
caps, splice plates, threaded rods, Gl hangers, brackets, anchor fasteners, earthing/bonding,
cutting, drilling, touch-up works, and all associated hardware necessary for complete
installation. Installation shall be carried out in accordance with approved drawings and the
Engineer's instructions, including proper alignment, leveling, and support spacing not exceeding
1.5 m c/c. The rate shall include all materials, labor, tools, transportation required for a complete
and satisfactory installation.

Sft

275.00

RCC Beams & Lintels

R.C.C Lintels/R.C.C Beams in front walls for window sills etc with 4#4 main deformed bars
(3Top & 3 Bottom) with #2 deformed bars@ 6"c/c stirrups of deformed steel using (1:2:4)
ration concrete of 3000psi compressive strength at 28 days.

Cft

17.42

Block / Brick Masonry works.

Providing & Taying Block / Class A Brick masonry walls including racking of joints with 1:4
cement sand mortar, the job includes fixing of 6" long steel knails or L shape Hole passes at
every 3'in height to connect the new wall with old wall or exisiting columns whereever
required include proper compacted base below masonry walls also includes 3" thick (1:2:4)
base having 2#3 linear bars complete in all respect to the satisfaction of Architect / Client's
Engineer.

4" thick Block Masonry (First class Machine made Blocks of 1000psi c.strength)
as approved by Client's Engineer

Sft

1,655.50

Plaster Works.

Providing & laying 3/4" thick cement sand plaster ( Internal/External ) with 1:4 cement sand
mortar on walls, columns, beams, using best quality O.P.C & approved sand, including 6"
inches wide mesh at joints of structure with block masonry and over conduiting, smooth
trowel finish complete in all respect. (This includes all the base
plaster require for making diagonal and alignment for the existing walls) as per satisfaction of
Architect / Bank's Engineer.

Cement: Falcon, Lucky Pakland, D.G,Bestway Cement or equivalent as approved by Client's
Engineer

Sand: Hyderabad Bolari /Malir River/Hub/Chenab

Sft

3,160.50

Flooring & Special Finishes.

Porcelain Floor Tiles

Providing & fixing premium quality 24" x 48" (600 mm x 1200 mm) White Carrara Marble
Finish Porcelain Tiles (Italian/Spanish make or equivalent approved), rectified edges, polished
surface, and uniform shade and pattern, for branch flooring, including 3" thick cement sand
mortar bed (1:4) duly leveled and compacted, laying and fixing with high-performance
polymer-modified tile adhesive, complete with grouting using stain-resistant epoxy grout in
matching white/off-white color, including cutting, edge finishing, curing, wastage, spacers,
movement joints, and all necessary accessories and incidentals. The tiles shall be of first
quality, having low water absorption (<0.5%), high abrasion resistance, anti-stain properties,
complete in all respects as per approved drawings, specifications, and to the satisfaction of
the Client's Engineer.

Sft

3,276.00

Providing and fixing PVC skirting of 100mm height x 12mm to 16mm thickness, with double
groove profile, white color, water resistant and termite proof. Skirting to be fixed with
adhesive and concealed screws/clips to wall surface. Including mitre cutting at corners, filling
of gaps with silicone sealant and cleaning. Rate inclusive of all material, labor, wastage.
Design, profile and shade to be as per approved sample by Client/Engineer.

Rft

656.00

Washroom/Pantry Tiles (Walls & Floors)




Providing & fixing premium quality 24" x 48" (600 mm x 1200 mm) Porcelain Wall Tiles of
Italian/Spanish make or equivalent approved, rectified edges, polished surface, and uniform
shade and pattern, for walls.Tiles shall be fixed on 1:3 cement plastered wall surface using
high-performance polymer-modified tile adhesive. Work includes surface preparation,
cutting, edge finishing, spacers, alignment, curing, wastage and cleaning. Grouting shall be

2 |done using stain-resistant epoxy grout in matching color, including movement joints and all
necessary accessories and incidentals. Color Shade to be as per approved by
Client/Engineer.The tiles shall be of first quality, having low water absorption (<0.5%), high
abrasion resistance, anti-stain properties, complete in all respects as per approved drawings,
specifications, and to the satisfaction of the Client’s Engineer.Rate shall be inclusive of all
Washroom /Pantry Tiles (Walls) Sft 1,960.00
Providing, laying & fixing Italian make porcelain floor tiles of size 24" x 48" (600mm x
1200mm), rectified edges, polished/matt finish, first quality, anti-slip, anti-stain, and uniform
shade and pattern for flooring.Tiles shall be laid over 3" thick leveled cement sand mortar bed
in ratio 1:4. Tiles to be fixed using approved polymer-modified tile adhesive/bond over
mortar bed. Work includes surface preparation, cutting, laying to line & level, curing, spacers,
b |edge finishing, cleaning and wastage.Grouting shall be done with matching stain-resistant
cementitious/epoxy grout, including expansion/movement joints as per manufacturer
recommendation.Color Shade will be approved by Client/Engineer.Work shall be executed
complete in all respects as per drawings, specifications and to the satisfaction of the Client’s
Engineer.Rate shall be inclusive of all material, labor and tools.
For Bath & Pantry Floor Sft 379.50
9 [Paint
Providing and applying at any height 03 coats of ICI matt finish enamel paint to wall, roller
a applied over one primer coat including rubbing or Scrapping , filling etc complete in all St 8,835.00
respects as per instructions and as directed by the Engineer.
Providing and applying at any height 03 coats of Industrial Ceiling paint to ceiling, roller
b applied over one primer coat including rubbing or Scrapping , filling etc complete in all St 8,835.00
respects as per instructions and as directed by the Engineer.
Supply, Installation, Testing & Commissioning of Emergency Fire Exit Door
roviding and fixing approved quality Fire Rated Steel Exit Door of 90-minute fire resistance
rating, comprising 50 mm thick insulated galvanized steel door leaf with 1.2 mm thick steel
10 sheets, 1.6 mm thick galvanized steel frame, panic bar, fire-rated door closer, hinges, lockset, Nos, 1.00
intumescent strips, smoke seals, all necessary hardware and accessories, complete in all
respects as per approved drawings, NFPA/UL/BS standards, and as directed by the Engineer-in
11 |UPVC Doors
Supply & Installtion ofUPVC Doors (Skypen or equavlent) for washrooms & PVC louvers under Sht 126.00
kitchen top/janitorial area as per Approved design complete in all respect
12 |Wooden Doors
FIUSN DOOTS
Providing and fixing 4" x 1.5" thick Kel wood Jamb Top ,Bottom, Left and Right Rail, including
3 Kel wood Grids inside shutter frame with installation of %” MDF (approved Shade) on both
sides as per Drawing and 5" hinge and lock stiles with pressing of 3 to 2 mm ply wood panel
sheet on front & back, With 3"x5/8" architectural beading/lipping, approved quality of
oxidized brass hinges, brass screw, tower bolts, imported stainless steel Handle locks (Khas
brand or equivalent ) and other hardware of brass including iron hold fasts, and 3 coats of
matching Lacquer polish/enamel paint on leaf and Kel wood door frame (Chowkhat) of size 5”
wide and 2” thick as per instructions of Architect/Engineer. It includes all door fixtures, Door
locks, kick plate (for washrooms and kitchen) and hinges etc(Khas or Equivalent) as per
requirement.
i |Size 3'-0"x7'-0" overall No 3.00
13 |Wooden Cabinets
Filling Cabinet .
Providing, fabricating and fixing in position filing cabinets consisting of 3/4" thick laminated
board (Approved Sheet) box (back, side and shelves), shutter and drawers, with molding
1/2”x3/4” including nails, screws, bolts, hinges, catchers, imported steel glides, locks, handles,
(Khas or equivalent) 3 coat of sprit polish of matching shade on lipping and wood preservative
treatment and all other accessories complete in all respects as per drawings and as directed
by the Client's Engineer. (Including cost of Anti-Termite treatment)
18" Deep (Full height 8 ft high) Rft 35.00
14 |Kitchen Cabinet
Kitchen Base Cabinets
Provide and install 36" high, 24" deep and length as per drawing kitchen cabinet, floor unit
made of %” thick Commercial veneer board pressed on both sides Approved textured Formica
a |with 1mm PVC lipping on all edges, imported hinges, locks, S.S handles. All wooden material| Rft 9.00

to be properly treated with termite proofing chemical (recommended: Solignum by Jaffar
brothers or equivalent) Complete in all respects and conforming to the requirements of]
drawings, and to the entire satisfaction of the Project consultant.




Kitchen Hanging Cabinets
Provide and install 12" deep and 24" high kitchen wall cabinets made of %” thick Commercial

Veneer Board pressed on both sides textured Formica with 1Imm P.V.C. lipping on all edges,
imported hinges, locks, SS handles complete. Interior partitions to be also made of]
Commercial Veneer pressed with Formica on both sides. All wooden material to be properly|
treated with termite proofing chemical (recommended: Solignum by Jaffar brothers or
equivalent) Complete in all respects and conforming to the requirements of drawings, and to
the entire satisfaction of the Project consultant

Rft

15

Wooden hanging Beam/MDF Drop Panel

Providing & fixing in position wooden Beams/Column for support to fix glass and glass door
consisting of 1-1/2 x3" @ 2'-0" ¢/c partal wood framing and 3/4" MDF Lasani board (Malaysia)
on both sides including nails, bolts, glue wastage, wood preservative, treatment & 3 coats of
paint complete in all respect as per drawings and as directed by Client' s Engineers.( Including
cost of Anti-Termite treatment) Only one side surface measurment is applicable for payment.

Sft

485.00

16

Dry Partition.

Providing and fixing in position wooden partition costing of 1-1/2"x3" @ 1'-4" ¢/c partal wood
framing and 3/4" MDF Lasani board (Malaysia) on both sides and 4-1/2" wide and 1-1/2" high
solid Beech Wooden Sill with 03 coats of spirit polish of matching shade including nails, bolts,
glue, three coats of ICl paint & wood preservative treatment, complete as per drawing and
specifications. (Including cost of Anti-Termite treatment) Only one side measurment is
applicable for payment.

Sft

120.00

17

FALSE CEILING

Gypsum Board Ceiling %" thick
Provide and install %” thick complete finish gypsum board suspended ceiling hung 22 SWG

galvanized mild steel channels 2'-0" x 2'-0" framing, heavy duty suspension system with rigid
connection & thread rod including edge bead(flash gap) along solid wall portitions making|
provision for lighting coves, tapered ends, fluorescent and incandescent spot light fixtures but
without paint. Include cost of mud / gypsum filling and gauze tape over joints etc. complete
and conforming to the requirements of drawings, and to the entire satisfaction of the Project
consultant.

Sft

3,276.00

Moisture Resistant Ceiling

Provide and install %" thick moisture(water) resistant gypsum board suspended ceiling hung
by 22 SWG galvanized mild steel channels, heavy duty suspension system with rigid
connection including making provision for lighting coves, tapered ends, fluorescent and
incandescent spot light fixtures but without paint. Include for mud / gypsum filling and gauze
tape over joints. complete as per drawings and to the entire satisfaction of the Project
consultant.

379.50

18

Aluminium Glass Woks.

Tempered Glass Door

Providing and fixing 12 mm thick Tempered clear glass doors, with floor mounted imported
door closer of GCC, and top pivot, including fixing 3” high 2mm thick aluminium H-section
(Pakistan cables/lucky series) approved colour + GCC / New star Floor machine (GTS840)/New
star Japanese at top and bottom, with gasket, polish of exposed edges SS D lock & bottom
lock, complete in all respects and as directed by the Client's Engineer.

Sft

213.00

Glass Door Handles

Provide and install imported S.S. Door handle brush finish as approved and conforming to the
requirements of drawings, and to the entire satisfaction of the Project consultant. Size: 16"
high

9.00

19

Fix Glass Panel

Providing and fixing double glazed powder coated aluminium for windows or full height
partition of approved manufacturer executive model section double glazed (101mm x 50mm
x 2mm) thick including the cost of aluminium netting, fitting (If required), glass panes 12mm
thick, fittings with all accessories, cutting holes and making good damages to walls etc.
complete as required in any floor as per direction of the Engineer.

Sft

1,044.00

Providing and fixing 12 mm thick clear imported toughened safety glass for internal windows,
partitions, and full-height front elevation glazing, complete with powder-coated aluminum H-
sections and U-channels (3" high x 2 mm thick) of Pakistan Cables/Lucky or approved
equivalent, fixed at top, bottom, and sides as required. The work shall include MS
framing/support members for full-height glazing, complete with end caps, gaskets, sealants,
polished exposed edges, fasteners, and all necessary accessories to ensure proper alignment,
rigidity, and structural stability. Glass installation shall be true to line, level, and plumb,
including cutting, fitting, testing, and finishing, complete in all respects as per approved
drawings, specifications, and to the satisfaction of the Client's Engineer.

Sft

1.00

4"X4"&4"x6" square pipe (18 SWG) framing for external glass in elevation (including red oxide
and paint finishing) wherever required, as per site and the instruction of engineer incharge.

Rft

50.00

Providing and fixing high-quality frosted vinyl film on glass, including surface cleaning, precise
cutting, and bubble-free application. Film thickness 50-75 microns, UV resistant, and durable
for 3-5 years. Rate includes labor, materials, and removal of air bubbles/dust.

Sft

936.00

20

Kitchen/Toilet Counter Top




Providing & fixing pre polished %" thick jet black or equiavlent granite Top quality with
approved size and shade over 2" thick pre cast RCC slab including %" thick gola grouting and

jointing including cost of cutting of marble for basin and sink bowl including filling with| Sft 50.00
silicone around joint of marble complete in all respect as per satisfaction by the Client
engineer.
Pesticide Solution
Provide and apply pesticide solutions of the approved manufacturer. Pesticide solution should
be applied by a manufacturer-recommended applicator with all necessary precautions with
all necessary records. During wet weather, or when the surface is wet the solution should be
avoided to apply. The application should be made to all areas beneath concrete, Solution
should be applied in amounts of not less than 7 litters of prepared emulsion/solution per sqm
21 |of the area and 80 s per cubic meter. Used chemistry "Phenyl pyrazole" manufactured by| Sft 3,638.25
Bayer or other chemical approved by the Project Engineer in writing, diluted to a water
emulsion containing a minimum of 1.00% of the chemical or as per recommendation. The
scope also covers the treatment of all woodworks with insecticides before installation in
position. Complete in all respects and conforming to the requirements of drawings,
specifications, and the entire satisfaction of the Project consultant. Recommended
Manufacturer: Jaffer Bros Brand: Agenda 25 EC
Roller Blinds
22 Provide and install 100% Black out roller blinds with channel of approved shade & color and St 619.00
conforming to the requirements of drawings, and to the entire satisfaction of the Project
consultant.
Looking Mirror
Providing and fixing LED backlit mirror with 5mm thick bevelled edge mirror, frosted
perimeter strip for LED glow, complete with aluminum frame/back box, LED strip light
23 |4000K/6000K, integral driver, and all necessary electrical connections. Size as per
drawing/site requirement.installed mirror should be free of chips, cracks, and other inclusions
that could inhibit structural or aesthetic integrity, Complete with all respects and Conforming
to the requirements of drawings, specifications and to the entire satisfaction of the Project
For Bath rooms Sft 39.00
24 |Cladding Works
Cement board parti hick two sides/ bulk head
Provide, make and install Cement board partition 4" thick wall cladding with 11mm thick
Cement board partition on one sides along with 3" x 1%" x 20 SWG Main G.I. ‘C’ channels or
as per site requirement to be fixed to structure/ block masonry with ‘Hilti’ bolts. Runners and
cross furring channels 3" x %" x 20 SWG to be welded to main G.I channels at 16" c/c Sft 662.50
horizontally and vertically including 2" thick rock wool (45 Kg/m?) insulation wrapped in 1000-
micron polythene sheets and sealed. Complete in all respects and conforming to the
requirements of drawings, and to the entire satisfaction of the Project consultant.
Feature wall
Supply and installation of a custom-designed feature wall as per approved architectural
design, drawings, and site measurements, including all necessary materials,
substructure/framing (MS/wooden/aluminum as required), backing supports, cladding,
25 |[finishing, fixing accessories, adhesives, sealants, fasteners, and edge trims. The works shall| ~ Sft 228.00
include surface preparation, leveling, alignment, cutting, joint treatment, and integration of|
decorative elements such as panels, textures, grooves, lighting provisions (LED strips/hidden
lighting if required), or mixed material finishes (wood, stone, laminate, gypsum, paint, acrylic,
atr | ac enarifiad in dacian intant
Fluted PVC Wall Paneling
Providing and fixing decorative fluted/ribbed PVC wall panels, 8-10mm thk., in matte white
finish, fixed on wall/ceiling soffit with Gl/aluminum framework or direct adhesive as per site
26 |condition. Rate to include all necessary framework, clips, corner trims, sealant, cutting, Sft 627.50
wastage, labor, and installation complete in all respects up to false ceiling level.
Company Logo Signage
Design, supply, fabrication, and installation of indoor illuminated Company Logo signage,
comprising laser-cut acrylic and/or stainless steel letters with specified thickness, color, and
finish, complete with internal LED illumination (backlit/front-lit) including diffusers. Scope
27 includes LED modul_es, drivers, t_ransformer_s, con_cealed wiring, and power_sgpply connec_tions. No. 3.00
The work shall also include backing panel (if required), supports, spacers, fixing accessories,
and all necessary hardware. Installation at designated locations as per approved shop drawings
and consultant instructions, including testing, commissioning, and handing over, complete in all
respects.
28 |Planter
Providing & installation of 18" Dia & 16" High Fibre Planters of approved design and Color Nos 10.00
(Complete in all respect)
Plants
Providing and placing indoor and outdoor plants 2'-0" to 4'-0" High including cost of
29 |appropriat filling e.g sweet earth and/ or manure etc. Complete in all respects and| Nos. 10.00

conforming to the requirements of drawings, and to the entire satisfaction of the Project
consultant.




Partition Wooden Shelf Unit

Providing and fixing floor-mounted display partition unit, overall size 8'-0" (W) x 7'-0" (H) x 1'-
3" (D), comprising of lower cabinet and open shelving above. Framework of MS tube 1" x 1"
16 SWG with decorative geometric pattern, finished in matte white deco paint. Shelves in
18mm thick MDF with laminate finish, fixed with proper brackets. Lower portion with
shutters in 18mm MDF, hinged, with handles and magnetic catch. Rate includes all material,
hardware, deco paint, lamination, fixing to floor/wall for stability, labor, and installation

30 | I d Nos. 4.00

complete in all respects as per approved design. ———
| ==
)
5 o
A

31 Providing pipe frame Stool with foam seat for Janitorial Staff of Suitable height as per Nos 2.00
Engineer instructions ’
Fire Extinguishers Cabinet including Fire Extinguishers
Supply and installation of recessed type single compartment fire extinguisher cabinet,

3 complete stainless steel, brush finish, size 750mm (H) x 500mm (W) x 200mm (D), to Nos 2.00
accommodate 2 nos. 4kg foam fire extinguishers. Cabinet includes door with glass/toughened ’
glass window, handle, lock, and all necessary fixing accessories. Complete with 2 nos. 4kg|
foam fire extinguishers (refilled and certified).

Access Panel (600mm x 600mm)

33 |Providing and fixing Access Panel. Make in white powder coated Aluminum section size| Nos 8.00
(600mm x 600mm) or as per drawing and approved by client's Engineer.

34 |FloorMat Sft 32.00

Provide and Lay Floor Mat

TOTAL COST OF CIVIL WORKS




B - PLUMBING WORKS

S.No.

Description

Unit

Qty

Rate

Amount

PLUMBING WORKS

Plumbing Fixtures

Providing and fixing Sanitary ware of Porta make or equivalent (as approved)
with all Sanitary fittings of Master make or equavilent (As approved)including
Muslim shower, Double Bib Cock, Towel Rail, Soap dish, Coat Hook & Toilet
paper holder etc. complete in all respect or as directed by the Engineer.

Providing and fixing Powder coated sink mixer, C.P pipe 15mm dia. Complete
including pipe connection, all fittings, testing etc.

No

Providing and fixing stainless steel rectangular kitchen sink of required size
for kitchen counter pasting with Jelly/silicon with 40mm dia heavy duty waste
coupling and PVC flexible waste pipe of approved make and quality complete
in all respects as per Engineer instructions.

No

Providing and fixing Wall mounted European type ceramics ware coupled
water closet, white / light color including 3 gallons cistern, P/s Trap, PVC
flexible pipe connection, C.P tee stop cock with wall cups, "PORTA Brand"
bacolite seat cover of best quality complete in all respect.

No

Providing and fitting Glazed earthen ware water closet, squatter type (Orissa
pattern), combined with foot rest, Best Quality including ceramic Flushing
tank Porta connected by concealed arrangement, tee stop cock for cistern
water inlet and C.P connector with nuts and fitting, approved other ancillary
material complete in all respect.

No

Providing and fixing wash hand basin fixed "Porta Half pedestal basin"
"MASTER" waster couple in, plug with C.P brass chain, 1 1/2" dia . P.V.C (D-
type) waste pipe, connections to water lines, C.P grating including C.P bottle
trap. testing etc.

No

Providing and fixing 15 mm dia premium quality Matte Black Mixer/Bib Cock,
MASTER Royal Series (Model: MB-1107) or approved equivalent,
manufactured from solid brass with a high-durability electroplated matte
black finish, suitable for executive washrooms and commercial office
applications. The item shall include 15 mm dia CPVC/PPRC concealed pipe
connections, angle valves, connectors, escutcheons, unions, and all necessary
fittings and accessories. The fixture shall be corrosion-resistant, drip-free, and
designed for heavy-duty usage with ceramic disc cartridge technology for
smooth operation and extended service life.

No

Providing and fixing of premium quality Black Finish PVC Muslim Shower Set
(MASTER or approved equivalent), comprising powder-coated black C.P.
double bib cock, flexible stainless steel braided hose, wall hook/bracket, and
all necessary fittings and accessories. The fixture shall be manufactured from
high-quality, durable, corrosion-resistant materials with a uniform matte
black finish, designed for heavy-duty use and long service life. complete in all
respects as per approved drawings, specifications, and the instructions of the
Client's Engineer.

No

Provide and fixing Plastic (Black) soap dish "MASTER or equiavalent" , as per
Drawings complete in all respect.

No

Providing and fixing Plastic (Black) toilet paper holder , "MASTER" or
equivalent as per Drawings complete in all respect.

No

Providing and fixing powder coated (Black) towel rail 24" long and 3/4" , as
per Drawings complete in all respect.

No

Plumbing Fittings

3" Dia UPVC pipe for drainage & Rain water complete in all respect. (Make:
Dadex, AGM, Plasco or equivalent as approved by 's Engineer )

Rft

135

4" Dia UPVC pipe for drainage & Rain water complete in all respect. (Make:
Dadex, AGM, Plasco or equivalent as approved by Client's Engineer )

Rft

225

6" Dia UPVC pipe for drainage & Rain water complete in all respect. (Make:
Dadex, AGM, or equivalent as approved by Client's Engineer)

Rft

60




32mm PPRC pipe for water supply (Hot &Cold) complete in all respect.

Rft | 380
(Make: Dadex, AGM, or equivalent as approved by Client's Engineer)
Providing and fixing of full way gate valves of bronze trim up to 3" (75mm)
dia. With threaded ends and cast iron body bronze trim flanged ends for 4"
dia. (100mm) and above Econosto make (Japan) or equivalent or similar for
125 psi together with all additional material required for a complete
installation as described in the specification and as shown on drawings and as
approved by the Eng.
20mm dia. No 2
32mm dia. No 1
Floor Drain
Providing and fixing 100mm dia uPVC floor drain/gully manufactured by
UPVC Dadex/ AGM (U.A.E) or equivalent. including , cement concrete (1:2:4)
chambers all around with heavy duty Stainless Steel / UPVC grating, hinged
on one end of " SONEX", " MASTER" complete in all respects.
75mm dia. No 5
O.H Tank
Providing and fixing of Master Overhead water tank of 300 gallon No 1

I(f required )

TOTAL COST OF PLUMBING WORKS




C - ELECTRICAL WORKS

S. No.|Description Unit Rate Qty Amount
SECTION-A : GENERAL WIRING & ACCESSORIES
Providing and installing light and fan point wiring with 3 x 1.5sq.mm
single core PVC insulated 450/750V grade copper wires Pakistan
1. [Cables/Fast Cables make in 3/4" dia. PVC conduit Galco/Jaddah make
surface/concealed mounted including all accessories, connectors
complete in all respect.
a) |Light point controlled by one switch. Nos. 46
b) |Light point from point to point. Nos. 73
c) |Exaust fan point Nos. 7
d) |Revolving fan point Nos. 19
Circuit wiring from distribution board to switch/lighting point with 3 x
2. [2.5sq.mmin 1" dia. PVC conduit including adjacent switch bords, Nos. 12
complete with all accessories .
2.1 |Same as Item No.2 but wiring from point to point. Nos. 18
Providing and installing of circuit wiring from DB-LC for 13A, multi pin
switch socket outlet with 3 x 2.5 sq.mm single core PVC insulated copper
3 |wiresin 1" dia. PVC conduit concealed/surface mounted with all Nos. 22
accessories, sheet steel back boxes with brass earth terminals including
first outlet . (Raw Power/LC)
31 Sal;rl'netas Item No.3 but wiring from point to point including adjacent Nos. %
(F)’?ove}ding and installing of circuit wiring from MDB/Floor DB to 15amp 3
pin switch socket outlets wired with 2x 4sg.mm + 1 x 2.5sq.mm single
4 core PVC insulated copper wires in 1" dia PVC conduit, surface/ Nos. 2
concealed mounted with all accessories, sheet steel back boxes with
brass earth terminal. and providing and installing 3 pin, 13A specified
switch socket outlet. (Power blug)
4.1 |Same as Item No.4 but wiring from point to point. Nos. 1
Providing and installing of circuit wiring from UPS DB to 13A 3 pin
switch socket ( duplex) outlets wired with 3 x 4 sqg mm single core PVC
5 [insulated copper wires in 1" dia PVC conduit, surface/ concealed Nos. 18
mounted with all accessories, sheet steel back boxes with brass earth
terminal. ( For Ups Power)
5.1 |Same as Item No.4 but wiring from point to point. Nos. 28
Providing & installing wiring for split units from distribution board to
6 respective unit/load break switch with 2x 6sq.mm + 1 x 4sq.mm single Nos. a1
core PVC insulated copper wires in 1" dia. PVC conduit, complete in all
respects.
Supply & installation of under floor/wall box of 16 SWG.G.I. Sheet having
7 |cover of 12 SWG. Suitable for 1 No. 5 Amps 3 pin Socket, 2 Nos. 13 Amps.| Nos. 2
Socket, 1 No. Telephone outlet and 1No. data outlet.
Supply & installation of Technology box of 16 SWG.G.I. Sheet having
8 |cover of 12 SWG. Suitable for 1 No. 5 Amps 3 pin Socket, 2 Nos. 13 Amps.| Nos. 41
Socket, 1 No. Telephone outlet and 1No. data outlet.
9 Providing & installing of Metal pull box size 12"x12" and 4" deep with No. ®
cover
Providing, fixing & connecting of Schneinder (Vivace series) make Gang
10 switches , fixed on suitable size 1.5mm thick sheet steel back boxes
recessed in wall or surface on wall, as required, complete in all respect.
As per site rquirement and furniture et. )
10.a |One Gang Switch Nos. 3
10.b |Two Gang Switch Nos. 12
10.c |[Three Gang Switch Nos. 18
10.d |13 Amps multi pin switched socket outlet plate Nos. 51
10.e |15 Amps single switched socket outlet plate. Nos. 3
10.f [13 Amps, 3 pin dual switched socket outlet plate Nos. 45
10.g |32 Amp Industrial Socket (Schneider) Set 2

TOTAL AMOUNT OF GENERAL WIRING & ACCESSORIES

SECTION-B : LIGHT FIXTURES & FANS




Supply, Installation, connection, testing & commissioning of LED Linear Light
fixture having 1" size installed at Pelmet above Fix Glass or showing in drawing
having 4000K color, including all accessories, complete in all respects.

Mtrs.

170

Supply, Installation, connection, testing & commissioning of 12Watt LED down
light 4" dia recess mounting with frosted Glass 4000K, including all accessories,
complete in all respects.

Nos.

89

Providing and fixing surface mounted cylindrical LED downlight, die-cast
aluminum body, powder coated matte black/white finish, with COB LED 12W-
18W, 3000K/4000K/6000K, beam angle 24°-60°, complete with integral driver.
Size approx 3" to 4" dia x 4" to 6" height. Rate includes all fixing accessories,
wiring connections from ceiling point, labor, testing and commissioning
complete in all respects.

Nos.

25

Supply, Installation, Testing & Commissioning of 600mm x 600mm square
suspended LED profile light fixture 32Watt with extruded aluminum housing in
black finish, opal diffuser, 4000K LED, integral driver, and complete suspension
kit including SS wire ropes, ceiling rose, anchor fasteners, 3-core cable, and all
accessories. Rate to include all material, hardware, labor, and installation
complete in all respects.

i...llhn.; e

Nos.

18

Supply, installation and commissioning of Ceiling / Revolving Fans of following
sizes, plastic body, louvers, all necessary fixing accessories. Complete in all
respect & specs as directed by engineer.

Nos.

19

a)

Exaust Fan with grill & 4" pvc pipe complete in all respect and manner
FOR T1,T2 & kitchen volden / volex make

Nos.

TOTAL AMOUNT OF LIGHT FIXTURES & FANS

SECTION-C : DISTRIBUTION BOARDS

Supply, installation, connecting, testing & commissioning of the following
indoor Distribution Boards

Libra, unique Engineering, sun beam, hussain & co, karimee Electromech
Systems. approved by client.Vendor should be submitt manufaccture
shop dwg for apporval to the client.

la

MDB + Floor DB ( as per site & client requirement) of approved vendor

Nos.

1.b

DB -UPS & LC ( as per site/Client requirement) of approved vendor

Nos.

1.3

100 Amp TP MCCB With Box and Indication Lamp/Control Fuses.

Nos.

TOTAL AMOUNT OF DISTRIBUTION BOARDS

SECTION-D : FEEDERS & SUB-FEEDERS

MAIN/SUB-MAIN CABLES
Supply, installation and connection of following main, submain 600 /

1000V grade cu pvc/pvc cables.( Pakistan Cables) in suitable size of PVC
Conduit.Galco/Jaddah make.

d)

From Main DB to UPS/LC DB
10 mm? 4 core + 1x 10mm cu pvc/ pvc cable in suitable size of pvc
conduit .

Mtr.

15

d-1)

Same as item no (b) & (d) but cable size 16 mm? 4 core + 1 x 10 mm

Mtr.

30

TOTAL AMOUNT OF FEEDERS & SUB-FEEDERS

SECTION-E : EARTHING




Supply. Installation & Testing of EFE-T Chemical Grounding System with
25 mm dia having Heavy-duty Copper Rod 10 Ft. long filled with Soil
Conditioning Material with 6" x 25 Ft / water level 1 x 70 sq.mm single

1 |core . Deep Boring with heavy duty PVC Put within Coaster Silver Cover| Nos. 2
for air breathing with Brass Nuts and Bolts ready to use. upto Test
Terminal.for Earthing the result should be less than 1 Ohm, Complete in
all respect.
) Supply, installation & connection of 1 x 16sq.mm single core Cu.pvc cable Mir. .
(pakistan cables) in PVC pipe Galco/Jaddah Make from EP to Main DB .
3 Supply, installation & connection of 1 x 16sq.mm single core Cu.pvc/pvc Mir. 65
cable in PVC pipe Galco/Jaddah make From EP to UPS DB
TOTAL AMOUNT OF EARTHING
SECTION-F : LT Works
Wiring for computer data outlets using Cat 6 cable (3M corning make
1 |between data outlets and Computer Hub in 25mm dia. or bigger size PVC| Nos. 41
conduit (Galco/Jaddah make including terminations at the Data outlets.
Wiring for telephone outlets from PABX using Cat 6 cable 3M Corning
) make laid in 25mm dia. or bigger size PVC conduit Galco/Jaddah make Mir 10
recessed in wall/floor including all accessories, and with terminations at '
both ends.
Supply, laying of 1x10-pair telephone cable of siemens Make from PTCL
3 [to MDF laid in 32mm dia PVC conduit Galco/Jaddah make recessed in| Meter 1
wall/floor, complete with terminations at both ends.
Supply and Installation of 24 port patch panel 3m Corning including
4 |testing cable manager and commissioning complete in all respects.| Mtr. 3
(loaded with 3M Corning cat 6 1/Os
Supply and Installation of LOADED 48U Rack of approved brand including
5 |PDU,Fans, cable managers, with harnessing & tagging complete in all| No. 1
respect as per requirment.
6 [Installation,Tagging & Assemblling Fluke Report of Cables Nos 1
TOTAL AMOUNT OF TELEPHONE & COMPUTER NETWORK
SECTION-G : DATA REQUIREMENTS
Communication room
1 |RJ 45 Connectors No 2
3 |Faceplate (back box, dual I/0) No 10
4 |Faceplate (back box, single 1/0) No 31
5 [1/0 Cat-6 (3M Corning) No 41
6 |Patch & Drop cord (3M Corning)
a |2 meter No 38
b |1 meter No 38
TOTAL AMOUNT OF DATA REQUIREMENTS
SECTION-H : VOICE REQUIREMENTS
Voice Requirements
1 |Faceplate (back box, single I/0) (3M Corning) No 3
3 [I/0 Cat-6 (3M Corning) No 10
4 |Line Cords (3M Corning) No 1
5 |IDF box (Corn block) PTCL ( optional) No 1
6 |RJ-11 Connectors No 1
7 |DB box steel frame. ( Optional) No 1

TOTAL AMOUNT OF VOICE REQUIREMENTS

TOTAL COST OF ELECTRICAL WORKS




D - AIR CONDITIONING

S.No Description Unit| Qty| Rate Amount

Supply, Installation, Testing & commissioning with gas charging of|
Owner supplied Air conditioning unit complete in all respect ready to
operate and vibration isolator flexible connection piping work

1 |complete in all respect.
i) Wall mounted (2.0 ton) Invertype No | 3
ii) Wall mounted (1.5 ton) Invertype No [ 1
iii) Wall mounted (1.0 ton) Invertype No [ 1
iv) Floor Standing Ac (2.0 ton) invertype No [ 6
Supply and installation of wall mounted angle iron frame 1/8"x1.5'

2 |duly galvanized for placing out door unit. details to be approved by| Set | 11
Engineer prior installation.
Supply and installation and commissioning of Refrigerant piping make
Muller USA with seprate insulation between coper tubes &
expended rubber foam insulation (Make Aero flex) protected with

3 |Gray Tape , Gas Charging if required. Control wiring with 4x2.5mm?2
PVC insulated copper cable (Pakistan Cables) in P.V.C conduit
Galco/Jeddah between internal and external units including civil work,
complete in all respect.
Liquid + Gas (1/4" + 1/2") dia. Mtr | 375
Liquid + Gas (3/8" + 5/8") dia. Mtr | 79
Supply & installation of UPVC Schedule 40 AGM Pipe including cutting

4 |and repair with insulation of drain etc. and making good without
painting.

a) |3/4" Dia Mtr [ 79

b) [1" dia Mtr | 42

TOTAL AMOUNT

TOTAL COST OF AIR CONDITIONING WORKS




G-SECU

RITY WORKS

S.No.

DESCRIPTION

UNIT

QTyY

Rate

Amount

SECTION

-A : Addressable Fire Alarm System

Supply, installation, configuration, programming, testing,
commissioning and traning of the following items of work (unless
specifically stated otherwise) including all material, labour, tools,
plant, storage, transpotation, accessories, equipment and tools for
proper inspection, repair, operation and maintenance etc.,
required for proper completion of each item as per specifications

1.5 sq.mm fire resistant 2 core (120 min) LSZH enhanced cable
complying BS5839, BS6387, EN50200, BS8434-2:2003 +
A2:2009 including PVC conduit, sheet steel back box with brass
earth terminal.

Rft

328

Intelligent addressable smoke detector complete with built-in
isolator, base including all mounting and installation accessories.

Nos.

15

Intelligent addressable heat detector complete with built-in
isolator, base including all mounting and installation accessories

Nos.

Addressable manual call point including built-in isolator module
including all mounting and installation accessories.

Nos.

Addressable loop powered audio visual sounder with built-in
isolator including all mounting and installation accessories.

Nos.

2 loops fire alarm control panel complete fire alarm software etc.
maintenance free batteries, battery charger, power supply, printer
including any other essential interconnecting equipment as

reanired Comnlete in all recnect

No.s

TOTAL AMOUNT OF FIRE ALARM SYSTEM

SECTION

-B : CCTVSYSTEM

IP Dome colour fixed camera having 5 megapixel resolution,
1/2.8 inch sensor with varifocal lens, power over ethernet (PoE),
H.264/265 compression including all installation and mounting
accessories.

No.s

Wiring from relevant CCTV Rack to IP camera with CAT-6A,
UTP LSZH cable in already installed conduit / cable tray.

NO

Network Video Storage on H.264/265 compression standard and
Raid 5 backup storage for 12 nos. of cameras with recording
resolution at 1080p at 30 fps for 24 hours of 30 days with 25%
expansion capacity for future use including central management
server, latest operating windows, latest SQL server, camera
management application software and licenses including any
other essential interconnecting equipment, cabling with mounting
and installation accessories. Complete in all respect.

Nos.

12 port Duplex LC loaded single mode (OS2) module rack
mountable fibre optic patch panel with pigtails and splice trays
including all installation accessories

Nos.




32” LED Full HD Monitor/Display with 1920 x 1080p
resolution, including all essential interconnecting equipment,
compatible decoders (if required), HDMI/AV interconnecting
cables, power cables, wall mounting brackets/frames, and all
necessary installation accessories.

Nos. | 2

Supply and installation of 12U (800mm x 600mm) 19” wall/floor
mounted rack with plexiglass front door, including locking
system, side cable management panels, horizontal/vertical cable
management trays. The scope includes complete power cabling in
PVC concealed conduit from UDB to the respective rack, proper| Nos. | 1
earthing, termination, and all necessary accessories for complete
installation, testing, and commissioning in all respects.

TOTAL AMOUNT OF CCTV SYSTEM

TOTAL COST OF SECURITY SYSTEM




