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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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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 Office of NED 
University of Engineering & Technology, University Road, Karachi- 75270”) wishes to receive 
Bids for the Works summarized in the Bidding Data (hereinafter referred to as the Works 
Rehabilitation Of Girls Gymnasium & Renovation Of Basket Ball Court at NED university 
Karachi. 
 
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 Procuring Agency has arranged funds from its own sources or Donor agency, towards the cost 
of the project/scheme.  

 
IB.2  Eligible Bidders 
 

2.1  Bidding is open to all firms and persons meeting the following requirements:  
a)  Duly licensed by the Pakistan Engineering Council (PEC) in the appropriate category for 

value of works and Prequalified by the Department. 
 
b)  Duly pre-qualified with the procuring agency 

c)  If prequalification has not undertaken, the procuring agency may ask information and 
documents not limited to following: (refer NIT Eligibility Criteria) 

 

(i) Company profile;  
(ii) Works of similar nature and size for each performed in last 3 years; 
(iii) Construction equipment’s; 
(iv) Qualification and experience of technical personnel and key site management; 
(v) Financial statement of last 3 years 
(vi) Information regarding litigations and abandoned works if any.  

 
 
 
 
 
 

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 NED University of Engineering & Technology, University Road, Karachi- 
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75270” will in no case be responsible or liable for those costs, regardless of the conduct or 
outcome of the bidding process (SPP Rules 24 & 25). 
 

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 
2.  Form of Bid, Qualification Information & Schedules to Bid Schedules to Bid comprise 

the following:  
 

(i) Schedule A: Schedule of Prices/ Bill of Quantities (BOQ). 
(ii) Schedule B: Specific Works Data 
(iii) 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 
(ii) Form of Performance Security; 
(iii) Form of Contract Agreement; 
(iv) Form of Bank Guarantee for Advance Payment. 

 
5. Specification Drawings, if any 
 
IB.5  Clarification of Bidding Documents  
 
5.1  A prospective bidder requiring any clarification(s) in respect of the Bidding Documents 

may notify the Office of NED University of Engineering & Technology, University Road, 
Karachi- 75270”address indicated in the Bidding Data.  

 
5.2  An interested bidder, who has obtained bidding documents, may request for clarification of 

contents of bidding documents in writing and procuring agency shall respond to such 
quarries in writing within three calendar days, provided they are received at least five 
calendar days prior to the date of opening of bid (SPP Rule 23-1). 

 
IB.6  Amendment of Bidding Documents (SPP Rules 22(2) & 22). 
 
6.1  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.  

 
6.2  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 
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Procuring  Agency. 
 
6.3  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 
 

IB.7  Language of Bid  
 
7.1 All documents relating to the Bid shall be in the language specified in the Contract Data.  
 

IB.8  Documents Comprising the Bid  
 

8.1  The Bid submitted by the bidder shall comprise the following:  
 

a) Offer /Covering Letter 
b) Form of Bid duly filled, signed and sealed, in accordance with IB.14.3. 
c) Schedules (A to F) to Bid duly filled and initialled, in accordance with the instructions 

contained therein & in accordance with IB.14.3.  
d) Bid Security furnished in accordance with IB.13. 
e) Power of Attorney in accordance with IB 14.5. 
f) Documentary evidence in accordance with IB.2(c) & IB.11 
g) Documentary evidence in accordance with IB.12. 

 

IB.9  Sufficiency of Bid 
 
9.1  Each bidder shall satisfy himself before Bidding as to the correctness and sufficiency of his 

Bid and of the premium on the rates of CSR / rates and prices quoted/entered in the 
Schedule of Prices, which rates and prices shall except 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.  

 
9.2  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. 

 
 
 
IB.10  Bid Prices, Currency of Bid and Payment 
 
10.1  The bidder shall fill up the Schedule of Prices (Schedule A to Bid) indicating the percentage 

above or below the Composite Schedule of 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. 

 
10.2  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 
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on any account.  
 
10.3  The unit rates and prices in the Schedule of Prices or percentage above or below on the 

composite schedule of rates shall be quoted by the bidder in the currency as stipulated in 
Bidding Data.  

 
10.4  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.  

 
IB.11  Documents Establishing Bidder’s Eligibility and Qualifications 
 
11.1  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. 

 
11.2  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. 

 
IB.12  Documents Establishing Works’ Conformity to Bidding Documents 
 
12.1  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.  

 
12.2  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.  

 
IB.13  Bid Security 
 
13.1  Each bidder shall furnish, as part of his bid, at the option of the bidder, a Bid Security as 

percentage of bid price/estimated cost or in the amount stipulated in Bidding Data in Pak. 
Rupees in the form of Deposit at Call/ Payee’s Order or a Bank Guarantee issued by a 
Scheduled Bank in Pakistan in favour of the NED University of Engineering & 
Technology, University Road, Karachi- 75270” valid for a period up to Ninety (90) days 
beyond the bid submission date as per SPP Rule 37 the Bid Security shall be 2% (Two 
Percentage).  

 
13.2  Any bid not accompanied by an acceptable Bid Security shall be rejected by the Office of 

NED University of Engineering & Technology, University Road, Karachi- 75270” as non-
responsive.  

 
13.3  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.  
 
13.4  The Bid Security of the successful bidder will be returned when the bidder has furnished 

the required Performance Security, and signed the Contract Agreement (SPP Rule 37).  
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13.5  The Bid Security may be forfeited: 

a) if a bidder withdraws his bid during the period of bid validity; or
b) if a bidder does not accept the correction of his Bid Price, pursuant to Sub-Clause 16.4 (b)

hereof; or
c) in the case of a successful bidder, if he fails within the specified time limit to:

(i) furnish the required Performance Security or 
(ii) sign the Contract Agreement. 

IB.14  Validity of Bids, Format, Signing and Submission of Bid 

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

14.2  In exceptional circumstances, Procuring Agency may request the bidders to extend the 
period of validity for an additional period as per SPPRA Rules Amended till date. 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 (SPP Rule 38). 

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

14.4  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. 
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14.5  Each bidder shall prepare Original and number of copies specified in the Bidding Data of 
the documents comprising the bid as described in IB.8 and clearly mark them 

“ORIGINAL” and “COPY”as appropriate. In the event of discrepancy between them, the 
original shall prevail. 

14.6  The original and all 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 (in the case of copies, Photostats are 
also acceptable). 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 initialled and official seal be affixed by the person or persons signing the 
bid. 

14.7  The Bid shall be delivered in person or sent by registered mail at the address to Procuring 
Agency as given in Bidding Data. 

D. SUBMISSION OF BID 

IB.15  Deadline for Submission, Modification & Withdrawal of Bids 

15.1  Bids must be received by the Office of Director Procurement, NED University of 
Engineering & Technology, University Road, Karachi- 75270”,, Karachi at the address provided 
in Bidding Data not later than the time and date stipulated therein. 

15.2  The inner and outer envelopes shall 

a) Be addressed to the Office of Director Procurement, NED University of Engineering &
Technology, University Road, Karachi- 75270”,, Karachi at the address provided in the
Bidding Data;

b) Bear the name and identification number of the Contract as defined in the Bidding and
Contract Data; and

c) Provide a warning not to open before the specified time and date for Bid opening as
defined in the Bidding Data.

d) In addition to the identification required in 15.2, the inner envelopes shall indicate the
name and address of the Bidder to enable the Bid to be returned unopened in case it is
declared late

e) If the outer envelope is not sealed and marked as above, the Procuring Agency will
assume no responsibility for the misplacement or premature opening of the Bid.

15.3  Bids submitted through telegraph, telex, fax or e-mail shall not be considered. 

15.4  Any bid received by the Procuring Agency after the deadline for submission prescribed in 
Bidding Data will be returned unopened to such bidder. 

15.5  Any bidder may modify or withdraw his bid after bid submission provided that the 
modification or written notice of withdrawal is received by the Procuring Agency prior to 
the deadline for submission of bids.  

15.6  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). 
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E. BID OPENING AND EVALUATION 

IB.16  Bid Opening, Clarification and Evaluation (SPP Rules 41, 42 & 43) 

16.1  The Office of Director Procurement, NED University of Engineering & Technology, 
University Road, Karachi- 75270” will open the bids, in the presence of bidders 
‘representatives who choose to attend, at the time, date and in the place specified in the 
Bidding Data.  

16.2  The bidder‘s name, Bid Prices, any discount, 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.  

16.3  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 (SPP Rule 43).  

16.4  (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.  

(b) Arithmetical errors will be rectified on the following basis: 

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.  

16.5  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. 

16.6  Any minor informality or non-conformity or irregularity in a Bid which does not constitute 
a material deviation (major deviation) may be waived by Office of NED University of 
Engineering & Technology, University Road, Karachi- 75270”,  

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

Bid has been not properly signed; 

(i) is not accompanied by the bid security of required amount and manner; 
(ii) stipulating price adjustment when fixed price bids were called for; 
(iii)  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 : 

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

(b) 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 Office of NED University of Engineering & Technology, University Road, Karachi- 
75270” will evaluate and compare only the bids previously determined to be substantially 
responsive pursuant to IB.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: 

(i) Making any correction for arithmetic errors pursuant to IB.16.4 hereof. 
(ii) Discount, if any, offered by the bidders as also read out and recorded at the time 

of bid opening.  
(iii)  Excluding provisional sums and the provisions for contingencies in the Bill of 

Quantities if any, but including Day work, where priced competitively. 
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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 (07) days prior to award of Contract (SPP Rule 45). 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 NED University of Engineering & 
Technology, University Road, Karachi- 75270” 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 SPP Rules 31 & 32. 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 SPP Rule 2(q); 

(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;  

(ii) ―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;  

(iii) “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;  

(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;  

(v) “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  The Office of NED University of Engineering & Technology, University Road, Karachi- 
75270”,, Karachi, at any stage of the bid evaluation, having credible reasons for or
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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 
in writing. They shall form part of the records of that bid evaluation report.  

18.2  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.  

IB.19  Award Criteria & Office of NED University of Engineering & Technology, 
University Road, Karachi- 75270”’s Right 

19.1  Subject to IB.19.2, the Office of NED University of Engineering & Technology, University 
Road, Karachi- 75270”will award the Contract to the bidder whose bid has been determined 
to be 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. 

19.2  Notwithstanding IB.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 (SPP Rule 25). 

IB.20  Notification of Award & Signing of Contract Agreement 

20.1  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 (SPP Rule 49).  

20.2  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.  

20.3  The formal Agreement between the Office of NED University of Engineering & 
Technology, University Road, Karachi- 75270”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. 

IB.21  Performance Security 
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21.1  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 (SPP 39). 

21.2  Failure of the successful bidder to comply with the requirements of Sub-Clauses IB.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. 

21.3  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. (SPP Rule 50)

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 Sindh Government procurement contracts 
exceeding Rupees ten (10) million. Failure to provide such Integrity Pact shall make the bid non-
responsive (SPP Rule 89). 
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BIDDING DATA 

Instructions to Bidders Clause Reference 

1.1 Name of Procuring Agency 

Office of NED University of Engineering & Technology, University Road, Karachi- 75270”, 

Brief Description of Works 

5.1 (a) Procuring Agency‘s address: 

Director Procurement, 
Office of NED University of Engineering & Technology, University Road, Karachi- 75270” 

Phone: (9221)9926-1261-68 EXT: 2291 Fax No. (9221) 9926-1255 

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 published NIT) 



VOLUME-I 

Page 19 of 68 

12.1  (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 

(2%) of the bid  amount in the shape of Payorder or Demand Draft in Favour of Director 
Finance, NED University of Engineering & Technology Karachi 

14.1  Period of Bid Validity 

(9O Days) 

14.4  Number of Copies of the Bid to be submitted: 

One original plus One copy 

14.6 (a) Address for the Purpose of Bid Submission 

Office of NED University of Engineering & Technology, University Road, Karachi- 75270” 
Phone: (9221)9926-1261-68 EXT: 2291 FaxNo. (9221) 9926-1255 

15.1  Deadline for Submission of Bids 

As notified in “Invitation to Bids” 

16.1  Venue, Time, and Date of Bid Opening 

As notified in “Invitation to Bids” 

16.4  Responsiveness of Bids 
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(i)  Bid is valid till required period, 
(ii) *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 _____________, 20 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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 Schedule A to Bid: Schedule of  Prices  Schedule B to Bid: Specific Works Data  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………………………. 

*(a) Summary of Bid Prices  

* (b) Detailed Schedule of Prices /Bill of Quantities (BOQ)
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SCHEDULE -A TO BID 

PREAMBLE TO SCHEDULE OF PRICES 

1. 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. 

2. 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.  

3. Units & Abbreviations

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

4. Rates and Prices

4.1 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. 

4.2 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.  

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

4.4 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. 

*(b)  The Contractor shall be responsible to make complete arrangements for the 
transportation of the Plant to the Site. 
(Office of NED University of Engineering & Technology, University Road, 

Karachi- 75270”) 

1 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.  

2 Bid Prices 

5.1 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.  

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

6. Provisional Sums and Day work

6.1 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 Sums, if he
has been instructed by the Engineer/Procuring Agency to utilize such sums.

6.2 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 
No. 

Description Quantity Unit 
Rate(Rs) 

Total Amount 
(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.  
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SCHEDULE -B TO BID 

“SPECIFIC WORKS DATA” 
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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:  

 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.

 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.

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

 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 
Government of Sindh (GOS) or any administrative subdivision or agency thereof or any other entity 
owned or controlled by it (GOS) 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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CONDITIONS OF CONTRACT 

1. GENERAL PROVISIONS

1.1 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  
1.1.1  “Contract” means the Contract Agreement and the other documents listed in the Contract 

Data. 

1.1.2  “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.  

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

Persons  

1.1.4  “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. 

1.1.5  “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. 

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

Dates, Times and Periods  

1.1.7  “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. 

1.1.8  “Day”means a calendar day 

1.1.9  “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 
allowance for profit. 
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Other Definitions 
1.1.11  “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.  

1.1.12  “Country” means the Islamic Republic of Pakistan. 

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

1.1.14  “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. 

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

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

1.1.17  “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.  

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

1.1.19  “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.  

1.1.20  “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. 

1.2 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.  

1.3 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.  

1.4 Law  

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

1.5 Communications  

All Communications related to the Contract shall be in English language.  
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1.6 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.  

2. THE PROCURING AGENCY

2.1 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 sub-
surface conditions at the Site.

2.2 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.

2.3 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.

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

3. ENGINEER’S/PROCURING AGENCY’S REPRESENTATIVES

3.1 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.

3.2 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 (NOT APPLICABLE)

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 
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, 
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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. 

5.2 Responsibility for Design (not applicable) 
The Contractor shall remain responsible for his bid 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 

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

the Country;

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

c) 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;

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

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

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

g) 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;

h) a suspension under Sub-Clause 2.3 unless it is attributable to the Contractor‘s failure; and

i) physical obstructions or physical conditions other than climatic conditions,
encountered on the Site during the performance of the Works, for which the
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Contractor immediately notified to the Procuring Agency and accepted by the 
Procuring Agency. 

7. TIME FOR COMPLETION

7.1 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.  

7.2 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.  

7.3 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.  

7.4 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.  

8. TAKING-OVER
8.1 Completion

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

8.2 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 
taking-over the works. While issuing the Certificate of Completion as aforesaid, the 
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Procuring Agency/Engineer may identify any outstanding items of work which the 
Contractor shall undertake during the Maintenances Period.  

9. REMEDYING DEFECTS

9.1 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.  

9.2 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.  

10. VARIATIONS AND CLAIMS

10.1 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. . 

10.2  Valuation of Variations 

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

b) where appropriate, at rates in the Contract, or

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

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 Engineer, the Procuring Agency shall determine the value.  

11. CONTRACT PRICE AND PAYMENT
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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, Engineer 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, Engineer 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) 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, 
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 
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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 

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.  
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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 
the Works executed and of the Materials and Plant reasonably delivered to the Site, adjusted by the 
following:  
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a) any sums to which the Contractor is entitled under Sub-Clause 10.4,
b) the cost of his demobilization, and
c) 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 fails 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.  

15.2 Notice of Dissatisfaction 
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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  If the 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; 

(c) 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  (Office of NED University of Engineering & Technology, University Road, Karachi- 
75270”Drawings, if any  

1.1.4  The Procuring Agency means 
NED University of Engineering & Technology, Karachi-75270 Phone: (9221) 9926-1261-

8EXT: 2291 FAX no.: (9221)9926-1255 

1.1.5  The Contractor means execute the work 

1.1.7  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. 

1.1.9  Time for Completion 06 months 

1.1.20 Engineer M/s Nexus Consulting (consultant) , A-202, Blossom Trade Center, SB#26, 
Gulistan-e-Jauhar, Block-01, Main University Road, Karachi, 

1.3 Documents forming the Contract listed in the order of priority: 

(a) The Contract Agreement 
(b) Letter of Acceptance. 
(c )  The completed Form of Bid 

(d) Contract Data 
(e) Conditions of Contract  
(f) The completed Schedules to Bid including Schedule of Prices 
(g) The Drawings,  
(h) The Specifications 
(i) _____________________________ 
(j) _____________________________ 

2.1 Provision of Site:  
3.1 Authorized person: Director Procurement 
3.2 Name and address of NED University of Engineering&Technology,Karachi-75270 Phone: 

(9221) 9926-1261-8EXT: 2291 FAX no.: (9221)9926-1255 

4.4 Performance Security:  
Amount:__5% of the tender /bid amount _______________ 
Validity: The above amount will cover Contract Period and DLP Period 
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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 06 months from date of completion or from the date of Taking Over 

Certificate issued by the Procuring Agency. 
_____________________________________ 
_____________________________________ 

11.1 Terms of Payments 

a) Mobilization Advance

(1) Mobilization Advance up to 10 % of the Contract Price stated in the Letter of Acceptance 
shall be paid by the Procuring Agency to the Contractor on the works costing Rs.2.5 
million or above on following conditions:  

(i) On submission by the Contractor of a Mobilization Advance Guaranty By the full 
amount of the Advance in the specified form from a Scheduled Bank in Pakistan to the 
Procuring Agency;  
(ii) Contractor will pay interest on the mobilization advance at the rate of 10% per annum 
on the advance; and. 

(iii)  This Advance including the interest shall be recovered in 5 equal instalments from 
the five (05) R.A bills and in case the number of bills is less than five (05) then 1/5

th

of the 
advance inclusive of the interest thereon shall be recovered from each bill and the balance 
together with interest be recovered from the final bill. It may be insured that there is 
sufficient amount in the final bill to enable recovery of the Mobilization Advance.  

OR 
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2) Secured Advance on Materials
(a) The Contractor shall be entitled to receive from the Procuring Agency Secured Advance

against an INDENTURE BOND in P W Account Form No. 31(Fin.
R. Form No. 2 acceptable to the Procuring Agency of such sum as the Engineer may
consider proper in respect of non-perishable materials brought at the Site but not yet
incorporated in the Permanent Works provided that:
(i) The materials are in accordance with the Specifications for the Permanent Works; 
(ii) Such materials have been delivered to the Site and are properly stored and 

protected against loss or damage or deterioration to the satisfaction and 
verification of the Engineer but at the risk and cost of the Contractor: 

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

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

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

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

(vii) Secured Advance should not be allowed unless &until the previous advance, if an, 
fully recovered; 

(viii)  Detailed account of advances must be kept in part II of running account bill; and 

(ix) Secured Advance may be permitted only against materials/quantities anticipated to 
be consumed / utilized on the work within a period of 3 months from the date of 
issue of secured advance and definitely not for full quantities of materials for the 
entire work/contract 

(b) Recovery of Secured Advance: 

(i) Secured Advance paid to the Contractor under the above provisions shall be effected from 
the monthly payments on actual consumption basis, but not later than period specified in 
the rules not more than three months (even if unutilized); other conditions.  

(ii) As recoveries are made the outstanding accounts of the items concerned in Part II should 
be reduced b making deduction entries in the column ; --- deduct quantity utilized in work 
measured since previous bill,‖ equivalent to the quantities of materials used by the 
contractor on items of work shown as executed in part I of the bill.  

(c) Interim payments: The Contractor shall submit to the Engineer monthly statements of the 
estimated value of the work completed less the cumulative amount certified previously.  
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(i) The value of work completed comprises the value of the quantities of the items in the Bill 
of Quantities completed.  

(ii) value of secured advance on the materials and valuation of variations (if any). 

(iii)  Engineer may exclude any item certified in a previous certificate or reduce the proportion 
of any item previously certified in any certificate in the light of later information. 

(v) Retention money and other advances are to be recovered from the bill submitted by 
contractor.  

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 number of occurrence sun limited. 

1. Arbitration** Place of Arbitration:Karachi.
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STANDARD FORMS 

FORM OF BID SECURITY 
(Bank Guarantee) 
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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 Agency‖) 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  

(i) furnish the required Performance Security, in accordance with Sub-Clause 
IB-21.1 of Instructions to Bidders, or  

(ii) 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 
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 
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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) 

2. ________________________

________________________

 (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  
Sindh Public Procurement Regulatory Authority | www.pprasindh.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) 

2. ________________________

________________________ ______________________ 

 (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 ________ 200 _____ 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) 

2. ________________________

________________________

________________________ 

 (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 ).  

This INDENTURE made the ............... ........................... day of ...................... 
-----....... ----------........-20-----"-BETWEEN (hereinafter   called  "the Contractor" which 
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 ........... ................... .............. —....... -----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. ...................... ) 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.l7.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........... -------------......-........— ...... (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.........-................ -------------...... -------------(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 ........................ -............................. (Rs....................... ) and any further 
sum or sums which may be advanced as aforesaid and all costs charges damages and expenses 
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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) 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.  

(b) 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.  

(c) 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 
payable. 

(10)  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 
Agency ..................................... 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................. —........................... -.......... --have hereunto set their respective hands and seals 
the day and first above written. 

Signed, sealed and delivered by* In the 
 presence of 

________________ 
Seal  

1st witness 2
nd

witness  

Signed, sealed and delivered by* In the 
presence of  

Seal  
1st Witness 2

nd

witness 

    SPECIFICATION 
 [Note for Preparing the Specifications] 
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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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DRAWING 



NED UNIVERSITY OF ENGINEERING AND 

TECHNOLOGY, KARACHI

DEVELOPMENT & UPGRADATION OF 

SPORTS FACILITIES AT NED UNIVERSITY

TENDER DOCUMENTS VOLUME-II

BILL OF QUANTITIES

REHABILITATION OF GIRLS GYMNASIUM & RENOVATION 

OF BASKET BALL COURT

Tender # PC/NED/SPORTS/GIRLS GYMNASIUM/8063/2022

Karachi Head Office:

Office a-202, second floor, blossom trade center, opposite ned university plot # sb-

26, block-01, Gulistan-e-Jauhar, Karachi 0301-8265289, 0301-2163075

Web site: www.nexuscon.pk

Email: mail@nexuscon.pk



Sr.No. Description Amount

A REHABILITATION OF GIRLS GYMNASIUM

B RENOVATION OF BASKETBALL COURT

TOTAL

Add SRB (___)

G.Total After SRB Tax

Note: All rates quoted in the bids must be included of all permissible 

taxes (SRB/Income tax)

Contractor:_________________________________

Name:_____________________________________

Signature:_________________________________

(_________________________________________________________________________________

_________________________________________________________)

NED UNIVERSITY OF ENGINEERING & TECHNOLOGY

DEVELOPMENT AND UP-GRADATION OF SPORTS FACILITIES AT 

NED UNIVERSITY

REHABILITATION OF GIRLS GYMNASIUM & RENOVATION OF 

BASKET BALL COURT

MAIN SUMMARY

(Price in Words

ENGINEERING - ENVIRONMENTAL 
& PROJECT MANAGEMENT SERVICES

Page 1 of 7



Sr.No. Description Amount

A SCHEDULE ITEMS 401,351.31 

Add Premiuim(Above/Below_______)

TOTAL SCHEDULE ITEMS

B NON-SCHEDULE ITEMS

TOTAL COST

Consultant 

NED UNIVERSITY OF ENGINEERING & TECHNOLOGY

DEVELOPMENT AND UP-GRADATION OF SPORTS FACILITIES AT NED 

UNIVERSITY

REHABILITATION OF GIRLS GYMNASIUM

SUMMARY

ENGINEERING - ENVIRONMENTAL 
& PROJECT MANAGEMENT SERVICES

Page 2 of 7



S.No Description Unit Qty  Rate Amount 

Note: This document is issued for guidance

only. It will be the responsibility of the

Contractor to complete the work in

accordance with the drawings and BOQ,

which shall be binding. Errors in this BOQ if

any, should be pointed out to the Consultant

immediately before submission of the bid. In

case of conflict, the most stringent

requirement shall be deemed to be included in

the Contract. The decision of the consultant

shall be final and binding. Samples of

material shall be furnished for approval to

consultant by the Contractor. Contractor to

field measure dimensions before

commencement of work.   

1 Providing Anti-termite treatment by spraying

/sprinkling /spreading Neptachler 0.5%

Emulsion as an overall pre construction

treatment in slab type construction along

external foundation trenches of the building

over complete parameter of the foundation

trench etc., as per directions of Engineer

Incharge(SI.91/109)

Sft 7,452.00    9.74           72,582 

2 Providing and laying 1" thick toping cement

concrete (1:2:4) including surface finishing

and dividing into panels:

(d) 3" thick %Sft 7,452.00    4,411.82    328,769           

G.Total 401,351           

 BOQ of Schedule Rates

NED UNIVERSITY OF ENGINEERING & TECHNOLOGY

DEVELOPMENT AND UP-GRADATION OF SPORTS FACILITIES AT NED 

UNIVERSITY

REHABILITATION OF GIRLS GYMNASIUM

ABSTRACT OF COST

CIVIL WORKS

Page 3 of 7



S.No Description Unit Qty  Rate Amount 

1 Supply & Installation of Polyurethane Synthetic floor. 

System to Consists of 7mm of Rubber Shock Pad

plus 2mm of Polyurethane giving a total thickness of

9mm. Final finish of Polyurethane paint with

recommended line marking as per manufacturer

guidelines. Total Thickness 9mm. Origin

(European/USA or equivalent) Except

Turkey/Greece.

Sft 7,452.00    

2 Removing and dismantling the old gymnasium floor

system including CC floor, in proper manner in that

existing floor strips may be be refixed in boys

gymnasium (fixing cost included in this rate) &

disposal of of wasted material and debris out site the

project location as per direction of engineer complete

in all respect.

Sft 7,452.00    

3 Providing and laying deformed (Grade - 60 )

reinforcement bars including the cost of straightening, 

cutting, bending, binding, wastage, and such overlaps

as are not shown in the drawings, placing in position

on cement Concrete 1:2:4 preCOST spacer or M.s.

chairs and tying with binding wire etc. complete in all

respects as per drawings and in accordance with the

specifications. :- (Horizontal and Vertical members).

Sft 2.50           

TOTAL AMOUNT

BOQ of Non-Schedule Rates

NED UNIVERSITY OF ENGINEERING & TECHNOLOGY

DEVELOPMENT AND UP-GRADATION OF SPORTS FACILITIES AT NED 

UNIVERSITY

REHABILITATION OF GIRLS GYMNASIUM

ABSTRACT OF COST
CIVIL WORKS

Page 4 of 7



Sr.No. Description Amount

A SCHEDULE ITEMS 527,232.85 

ADD PREMIUM (Above/Below)

TOTAL SCHEDULE ITEMS

B NON-SCHEDULE ITEMS

TOTAL COST

Consultant 

NED UNIVERSITY OF ENGINEERING & TECHNOLOGY

DEVELOPMENT AND UP-GRADATION OF SPORTS FACILITIES AT NED 

UNIVERSITY

RENOVATION OF BASKET BALL COURT

SUMMARY

ENGINEERING - ENVIRONMENTAL 
& PROJECT MANAGEMENT SERVICES

Page 5 of 7



S.No Description Unit Qty  Rate Amount 

1 A.Preparing the surface and painting with

weather coat I/c rubbing the surface with

rubbing bricks/sand Paer, filling the voids

with chalk/plaster of Paris and then painting

with weather coat of approved make. 

B. 2nd & subsequent coat. %Sft 18,500.00  2,567.95    475,071           

2 SCRAPING, (b) Ordinary distemper, iol

bound distemper

or paint on walls. (SR.No.54b/13)

%Sft 7,452.00    226.88       16,907 

3 Preparing surface and painting with emulsion

paint, first coat and second & each

subsequent coat (3 coats) (SR.No.29b/71)
%Sft 2,000.00    1,762.75    35,255 

G.Total 527,233           

BOQ of Schedule Rates

NED UNIVERSITY OF ENGINEERING & TECHNOLOGY

DEVELOPMENT AND UP-GRADATION OF SPORTS FACILITIES AT NED 

UNIVERSITY

RENOVATION OF BASKET BALL COURT

ABSTRACT OF COST

CIVIL WORKS

Page 6 of 7



S.No Description Unit Qty  Rate Amount 

1 Providing and applying ICI or approved equivalent

Polyurethane paint (PU) for line marking in

basketball and tennis court, including the cost of

hardener or any chemical, taping arrangements etc. as

per specifications as per direction of engineer

complete in all respect.

Sft    14,816.00 

2 Supplying and installation of high mast LED lights

(200 watts) including the any cabling, repairing etc.

complete in all respect and as per direction of

engineer.

Nos 4.00           

TOTAL AMOUNT

BOQ of Non-Schedule Rates

NED UNIVERSITY OF ENGINEERING & TECHNOLOGY

DEVELOPMENT AND UP-GRADATION OF SPORTS FACILITIES AT NED 

UNIVERSITY

RENOVATION OF BASKET BALL COURT

ABSTRACT OF COST
CIVIL WORKS

Page 7 of 7
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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 indi-

cated 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 Spec-

ifications 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 de-

fined. 

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 Con-

ditions of the Contract, the expressions and meaning of the Conditions of Contract shall prevail.  

‘The Employer’ is the N.E.D. University of Engineering & Technology (The PA) representative by its 

PD/Civil Engineer (Food 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 representa-

tive 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 Subcon-

tractor 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 some-

thing 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 de-

scribed 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 equip-

ment, 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 protec-

tion 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 

submittal required herein is to assure that items furnished and installed are, in all matters of con-

sequence, equivalent to the specified items and that proper records are maintained of the changes 
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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 sub-

mittal 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 oc-

cur, 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 ap-

proval 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. 

1.4.1 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 descrip-

tion 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 Dam-

ages’ 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. 
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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 con-

tractor 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.
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vii. Provide all the required electric power, water supply and other utility connections to tempo-

rary installations at the Site as may be necessary for the execution of the Work. 

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 com-

prising 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 su-

pervisory 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 re-

quested by the Engineer. 

1.7.2 ECEIVING 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. All temporary stores, warehouses and workshops. 

ii. All temporary 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. 
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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.  

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 
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specification. Approval of a request for substitution shall not modify the Contract requirements ex-

cept 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. 

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 Con-

struction 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.  
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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.  

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 mini-

mum 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 regula-

tions. 

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 be 

responsible 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 re-

main 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 
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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. 

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) perma-

nent 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 in-

corporation 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.  
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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. 

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 equip-

ment/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 in-

spection 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) in-

volved, 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 arrange-

ments 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.  
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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 prepara-

tion or manufacture. No inspection by the Engineer shall relieve the Contractor of any of his respon-

sibilities, duties and liabilities under the Contract. 

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 alter-

native 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 Refer-

ences 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 rec-

ognized 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 TO BE 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 sup-

pliers 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 
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and testing will be required. The Engineer shall keep the approved samples with him and will com-

pare the supply with the sample before acceptance. He shall reject any materials not conforming to 

the character and quality of the approved samples. 

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 ele-

ment  

Tolerances from the specified 

dimensions (Structure)  

Maximum departure in thick-

ness or cross-sectional dimen-

sions of columns, beams, but-

tresses, wall footings etc., up 

to and including 500mm thick 

(except tunnel and shaft lin-

ings)   

Ditto – between 500mm and 

1000mm thick  

Ditto – between 1000mm and 

4000mm thick 

Ditto – over 4000mm thick  

Tolerances from specified posi-

tion (Surface)  

Maximum departure of verti-

cal, sloping or curved surfaces 

including joint surfaces  

Maximum departure of hori-

zontal or near-horizontal sur-

faces including joint surfaces  

Tolerance on Straightness or 

Departure from Specified  

 

 

25mm 

 

 

 

 

 

+6mm 

-3mm 

 

 

 

 

+10mm 

 

- 5mm 

 

+10mm 

-8mm 

 

+25mm 

-10mm 

 

 

 

25mm 

 

20mm 
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Curve (Surface)  

General Surface  

Maximum deviation in horizon-

tal or vertical directions (grad-

ual)  

Maximum deviation in horizon-

tal or vertical directions (ab-

rupt) 

 

 

 

 

 

 

12mm in 2m 

6mm 

Formwork 

Sectional dimension  

Plumb  

Levels (before any deflections 

has taken place) 

±5mm  

±1 in 1000 of height  

±3mm 

Reinforcement 

Length of splice  

Variation of protective cover  

Variation in indicated position 

or reinforcement: 

 Starter bars   

 Slabs and Walls    

 One bar diameter Di-

mension of bent bars: 

 Stirrups and ties  

 Other bars 

-25mm  

± 1 in 1000 of ht.  

± 3mm   

One bar dia.   

0.25 times the indicated spac-

ing.   

±5mm    

±5mm  

±10mm 

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 toler-

ances:  

a) Maximum departure in 

thickness or crosssectional di-

mensions.  

b) Deviation of pile face  

c) Deviation of cross-section 

centroid from straight line con-

necting the centroid of the end 

faces of the pile.   

 

2. Bored and Cast-in-situ pile: 

a) Verticality for vertical pile b) 

 

 

1 in 50 1 in 25 1/4th of Least 

dimension of 75mm whichever 

is greater.   

 

 

 

 

 

+6mm -0.00 6mm in 3m  

10mm     
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Verticality for raker pile c) De-

viation from position shown on 

the plan for vertical and raker 

pile shaft 

1 in 75 1 in 25 Maximum 

75mm in any direction 

Timber Piles 

Deviation of cross-sectional di-

mension. Deviation of cross-

section centroid from straight 

line joining end face centroid. 

Level of top Pile. 

-6mm   

 

40mm   

 

+ 12mm 

* 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 con-

junction with the Bill of Quantities (BOQ).  

General directions and descriptions of works and materials are not necessarily be repeated nor sum-

marized 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 Engi-

neer in accordance with this Standard Specification, its Sub-sections, BOQ and other Tender Docu-

ments 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 
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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.  

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: 

i. All setting-out and survey works.   

ii. Temporary access unless separately billed, fencing, guarding, lighting, and all temporary 

works including their removal on completion.   

iii. Paying fees and giving notices to the Authorities.   

iv. Reinstatement of the Site.   

v. Safety precautions and all measures to prevent and suppress fire and other hazards. 

vi. Interference to the works by persons or vehicles being legitimate users of the facilities on or 

in the vicinity of the Site.   

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

or temporary works.   

viii. 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.   

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

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

provision and use of equipment.   

xi. Maintaining public roads and footpaths.   

xii. Opening quarries and borrow pits including all surveys, site investigations, removal and dis-

posal 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.   

xiii. 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 require-

ments in respect of such plant and equipment.   

xiv. The requirements and all incidental costs and expenses involved to provide all necessary 

skilled and unskilled labors and supervision.   
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xv. Protection of all completed works following operations making good damages to any com-

pleted works due to any cause whatsoever, clearing all rubbish as they accumulate and 

leaving the Site in a tidy condition.   

xvi. All costs associated with the provision and submission of Progress Reports, Records, Photo-

graphs, preparation of the necessary Shop and Working Drawings etc. except those provided 

in the Bill of Quantities.   

xvii. Workmen’s compensation and Owner’s liability insurance.  

xviii. 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.  

xix. 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 bor-

rowed materials shall be calculated on the basis of pre-work and post-work measurements. 

Finished sections as per Drawings will be the basis for post-work measurement while the 

Work is complete as per Specifications.  

xx. Payment shall mean gross payable amount on the rates of the BOQ including the Perfor-

mance Security.  

xxi. 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.  

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

of the Contract Documents.  

xxiii. 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.  

xxiv. 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 coat-

ings, 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 

quantity 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 re-

quire. 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 Specifi-

cations.  
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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 aggre-

gate shall be clean, free from dust and other deleterious materials. The grading of the coarse ag-

gregate 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 

50 100 

37.5 90-100 
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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 re-

spectively.  

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 respec-

tively.  

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 aggre-

gate, 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/cm2 

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 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 
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directed by the Engineer. Height of each stack should not exceed 33% of the minimum base dimen-

sion 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 seg-

regation. 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. 

2.2.4 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 ma-

terial 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 

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. 
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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 

 

2.2.9 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 grad-

ing:                                                              mm 

d90  = 0.60 to 0.30 

d86  = 0.50 to 0.25 

d60  = 0.40 to 0.20 

d50  = 0.35 to 0.20 

d10  = 0.20 to 0.05 
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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: 

Days Compressive Strength 

(N/mm2) 

Tensile Strength (N/mm2) 

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. 

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: 

CaO                       65% 

SiO2                    25.5% 
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Al2O3                   5.9% 

Fe2O3                  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 manu-

facturer’s certificate. The Engineer may also reject cement, which has deteriorated owing to inade-

quate 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 facil-

ities shall be subject to approval by the Engineer.  

Immediately upon arrival at the Site, cement shall be stored in the god owns with adequate provi-

sions 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. 

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. 
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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/mm2). The struc-

tural 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 Ten-

der. 

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.  

Un-coated high-strength bars shall conform to the specifications of AASHTO M 275. 
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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% up-

wards. 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 mate-

rials.  

Hydrated lime shall be supplied either in containers or sacks, such as jute bags lined with polyeth-

ylene 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 ap-

proved 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 pro-

portions specified. 

2.10 TIMBER 

2.10.1 GENERAL 

All timbers for temporary or permanent works shall be of best quality, sound, straight and well-

seasoned. 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 han-

dling 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 ap-

proved 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. 
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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 sol-

vent.  

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 Con-

tractor 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/ICI 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 PVC PIPE 

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 dis-

placement/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 fol-

lowing 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 labora-

tory, 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 obli-

gations 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 as-

certain:  

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 

3.2.3 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 
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iv. Surface moisture 

3.2.4 CEMENT 

For each consignment of a particular brand not exceeding 25 tons, at least 3 (three) samples col-

lected 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 
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and flexure test specimens in the field (ASTM C 31 or equal). Strength tests shall be made in ac-

cordance with the method of test for compressive strength of molded concrete cylinders (ASTM C 

39 or equal).  

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 ENGI-

NEER 

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 and his 

staff.  

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, staircase and toilet and have number of rooms 

as required by the Engineer. It shall be constructed in 250mm thick brick wall in appropriate cement 

mortar with C.I. sheet roofing and a protective ceiling made of hard board and timber to the satis-

faction of the Engineer. The floor shall be 75mm thick lean concrete with 30mm thick mortar on the 

top with a neat cement finish to give a smooth look. The foundation of this building shall be sound 

to the satisfaction of the Engineer. The building shall have required number of doors and windows. 

Uninterrupted power supply facility, if necessary, shall be made available by means of arranging a 

stand-by generator.  

Access road to the Field Office, sufficient parking accommodation and hard standing sheds for vehi-

cles along with boundary fencing shall be constructed by the Contractor.  

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. 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, access roads and hard standings, 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 through-

out 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 flood-

ing.  

The Contractor shall submit for the approval of the Engineer, along with the Tender, Plans and 

Drawings showing the details for the building including plans and designs for foundations, access 

roads, sheds, etc. Plans shall also be submitted showing architectural and structural details and the 

proposed layout of electrical and running water supply, roads and hard standings thereto. The En-

gineer may require revision of the said plan prior to the approval for construction.  
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Prior to the occupation of the office, the Engineer may specify to the Contractor the defects in the 

work whereupon he may occupy the office and withhold payment for the work in this item until the 

Contractor remedies and makes good the said defects to the satisfaction of the Engineer.  

On completion of the Contract the Field Office including furnishings shall become the property of the 

Employer. 

4.2 OFFICE EQUIPMENT AND STATIONARY ARTICLE  

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

to the Engineer:  

i. Two Computer (English) of approved brand with printer, internet / Auto CAD facilities. 

ii. Two Mobile Phones with monthly billing limit upto 5,000 PKR/phone. 

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.  

v. Upon completion of the Contract, the office equipment listed above shall remain the property 

of the Employer. 

4.3 VEHICLE FACILITY (Not Applicable) 

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. 

4.4 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.  
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Total Station with Tripod                                                1no.  

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 Con-

tractor 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 

4.5 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 Engi-

neer shall ensure his staff to take all reasonable precautions in the handling, operation and trans-

portation 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 per-

forming of his responsibilities. 

4.6 SIGNBOARDS 

The Contractor shall supply, erect and maintain in good condition at least two Identification Sign-

boards 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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4.7 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 pho-

tograph 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 Em-

ployer 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. 

4.8 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 main-

taining 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 require-

ments 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 

and consumables  

Providing Vehicles                                                            Lump Sum  

Providing photographs                                                      Lump sum 
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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 Con-

tractor shall perform the required works to the revised dimensions in accordance with the written 

instructions of the Engineer. 

5.1.4 SETTING OUT 

Prior to the commencement of the Work, the Contractor shall study the Drawings and fully under-

stand all aspects of the Work and co-relate the same with the dimensions shown on the Structural 

Drawings and shall fix up the alignment, 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 unaccepta-

ble amount, the Engineer will inform the Contractor of the remedial measures, which may be nec-

essary 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 other-

wise by the Engineer. In carrying out the earthworks, the Contractor shall take all necessary pre-

cautions to avoid damage to or deterioration of the earthwork materials and existing ground 

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. 
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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. CONCRETE WORK  

6.1 CONCRETE FOR STRUCTURES  

6.1.1 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 meth-

ods 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 provi-

sions 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. 

6.1.2 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 con-

sistency. 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 pro-

cedures 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 ‘Con-

struction 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 require-

ments provided by the Engineer. 

USE OF CEMENT  

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.   
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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 un-

soundness, 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 

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 ad-

mixture expressed in percentage of equivalent anhydrous calcium chloride by weight of ad-

mixture. 

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 
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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 solu-

tion. The water so included shall be considered to be a portion of the allowed mixing water. Admix-

tures 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. 

6.1.3 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 

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 Specifi-

cations.  

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 
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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 Mod-

ulus (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.   

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 addi-

tives that he proposes to use at least 28 days before the commencement of construction or manu-

facture 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. 

6.1.4 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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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 Engi-

neer 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. 

6.1.5 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 when-

ever 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 uniform consistency from batch to batch. Aggregate shall not be batched for 

concrete when free water is dripping from the aggregate.   



 

 

NEXUS Consulting                                                                 Specifications - Technical Provisions 

54 

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. 

 

 

When the consistency of the concrete is found to exceed the nominal slump, the mixture of subse-

quent 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 spec-

ified water/cement ratio, or an approved admixture shall be used.   

6.1.6 DURABILITY OF CONCRETE  

SPECIAL EXPOSURES 

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.   
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If minimum requirement of concrete cover as given under the Section on ‘Reinforcing Steel’ is in-

creased 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 So-

lutions 

 

 

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, cementi-

tious materials, and admixtures, shall not exceed the limits specified in the Table given below. When 
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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 Ion in Concrete and Concrete 

Raw Materials”.   

 

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 require-

ments (shown under the relevant Sub-section of the Section on ‘Reinforcing Steel’) shall be satisfied. 

6.1.7 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 ‘Construc-

tion Materials’ of this Specification or as specified on the Drawings or as directed by the Engineer. 

FINE AGGREGATE 
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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 de-

scribed in ASTM C-143 shall be in accordance with the values shown unless otherwise required or 

approved by the Engineer.  

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.   
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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 ac-

cording to the Specifications.   

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   

6.1.8 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 rein-

forcement, 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 pro-

portioned 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. 

6.1.9 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 nom-

inal size, not exceeding 40mm, shall be used unless otherwise specified. 

6.1.10 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 in-

cluded. The container shall be watertight.   
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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 sta-

tionary or of 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.   

6.1.11 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 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.   
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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 ac-

cordance 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 place-

ment.   

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.   

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 
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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 con-

crete. 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 negli-

gence. 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 con-

crete 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. 

6.1.12 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 fore-

men 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 discharg-

ing 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 



 

 

NEXUS Consulting                                                                 Specifications - Technical Provisions 

62 

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 manu-

facturer. 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.   

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 
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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 accom-

modate 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, thor-

oughly 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 con-

tinued until the mixture 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. Re-

mixing 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 
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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 agi-

tating 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 contin-

uously. 

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.   

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 satis-

factory 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 manufac-

turer of the equipment as the “mixing speed”. Such designation shall appear on a metal plate at-

tached 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 
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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 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 repre-

sentative. 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 form-

work.   

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 ex-

traneous matter shall be removed from the interior of forms. Struts, stays and braces, serving tem-

porarily 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 
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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 segre-

gation 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.   

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 equip-

ment 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 con-

crete 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 
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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. 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 de-

posited 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 ex-

posed concrete surface shall be struck off smooth with hand held steel floats. No plastering of im-

perfect 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.   
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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 

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 main-

tain 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 dis-

charged, 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.    

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. 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. 
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vii. viii. Vibrators shall be manipulated so as to thoroughly work the concrete around the rein-

forcement and embedded fixtures, and into the corners and angles of the forms.    

viii. 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 vi-

bration 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.    

ix. 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 vibra-

tors, 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.    

x. 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.    

xi. 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.    

xii. 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.    

xiii. 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.   

6.1.13 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  

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  
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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 32oC 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: 

 

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 with-

drawn 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 tem-

perature. Such protection shall be adequate to prevent premature crusting of the surface or an 

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 thor-

oughly 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 
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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 han-

dling shall be provided for pre-cast members to avoid even slight deformation cracks. 

6.1.14 PERFORATIONS AND EMBEDDING OF SPECIAL DEVICES 

The Contractor is responsible for determining in advance of making any concrete pours, all re-

quirements 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 Engi-

neer.   

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 col-

umn, 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 fol-

lowing: 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.    

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 permit-

ted provided that they are not exposed to rusting or other deterioration, have nominal inside di-

ameter 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 pres-

sure, 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 pro-

vided normal to piping. 

Piping and conduit shall be so fabricated and installed that cutting, bending, or displacement of re-

inforcement will not be required. 

6.1.15 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.   
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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 Engi-

neer, 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 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 re-

quirements 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 liquid 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 
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application shall follow the first application within 30 minutes. Satisfactory equipment shall be pro-

vided, 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. 

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 prac-

ticable 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 waterproof-

ing 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 labora-

tory 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/mm2. 

6.1.16 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 re-

duced 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. 

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 
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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 projec-

tions.    

The concrete shall be struck off with a straight edge and floated to true grade. Under no circum-

stance, 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 unsatis-

factory 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 vigor-

ously 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 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 



 

 

NEXUS Consulting                                                                 Specifications - Technical Provisions 

76 

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  

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 pre-

senting 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. 
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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. 

6.1.17 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 mate-

rials, wood and defective concrete.   

The projected parts of the embedded items or the parts that will remain embedded shall be thor-

oughly 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. 

6.1.18 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 
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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 re-

placed 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, transporta-

tion 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 Con-

tractor from his full responsibilities and liabilities of safe transportation and installation of any pre-

cast units at 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. 

6.1.19 CONTROL OF HEAT IN STRUCTURES  

The Contractor shall establish measures to control the heat deriving from the hydration of the con-

crete 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. 

6.1.20 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. 

6.1.21 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. 
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6.1.22 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 Draw-

ings 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 pay-

ment 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.   

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 speci-

fied 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. 

6.1.23 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, furnish-

ing 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 pay-

ment 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 
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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  

 

Pre-cast concrete elements as detailed  

on the drawings and as specified in the BOQ.                              Cubic meter  / Cubic feet 

6.2 FALSE WORK AND FORMS 

SCAFFOLDING (FALSE WORK) 

Scaffolding is defined to be any temporary structure required to support structural elements of con-

crete, 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 indi-

cated 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 com-

pacting 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.   
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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 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.   
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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 de-

termined 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.   

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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7. JOINTS IN CONCRETE 

7.1 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 ver-

tical or inclined construction joints as well as unformed joints, which are due to interruption of con-

crete 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. Plac-

ing 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. 

7.1.1 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 approx-

imately 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 dele-

terious 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 ap-

proved 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.   

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.    
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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. 

7.1.2 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 diam-

eter 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 thor-

oughly 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. 

7.1.3 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. 

7.2 EXPANSION AND CONTRACTION JOINTS 

7.2.1 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 expan-

sion 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-II (cork) shall not be used when resiliency is re-

quired.   

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 ap-

proved by the Engineer. 

Metal armour  
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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. Appro-

priate 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. 

7.2.2 CONTRACTION JOINTS 

General  

Joints placed in structures or slabs to provide for volumetric shrinkage of monolithic unit or move-

ment between monolithic units are defined as contraction joints. Contraction joints shall be con-

structed 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 

7.3 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:    

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 A1 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.   
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7.4 COMPRESSIVE FILLER 

Unless otherwise specified, the joint filler shall be of resin or bituminous bonded corks such as ‘Hy-

drocor’ 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:   

7.5 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.   

7.5.1 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 com-

pound, 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………………. 1.30 (maximum)   

ii. Hardness ……………………….80 (minimum)   

iii. Tensile strength……………… 138 kg/cm2 (minimum)   

iv. Elongation duro..……………. 225% (minimum) 

7.5.2 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………………… 70% by volume (minimum)  

Hardness……………………………… 50-60 duro  

Tensile strength…………………….. 193 kg/cm2 (minimum)  

Elongation…………………………….. 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 
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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. 

7.5.3 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 Eth-

ylene 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 di-

rections. Any 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. Pre-

cautions 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. 
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Two 9mm diameter reinforcing bars shall be provided to support the Water Stops and shall be se-

curely 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 reinforce-

ment 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 180o 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 con-

struction 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 con-

crete. Means shall be used to ensure that all portions of the Water Stop designed for embedding 

shall be tightly enclosed by dense concrete. 

7.6 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 de-

vices etc. 

7.7 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  
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Contraction joints Linear                                                       meter  / Linear feet  
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8. REINFORCING STEEL 

8.1 REINFORCEMENT FOR RCC 

8.1.1 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 specifica-

tion. 

8.1.2 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    

Mild steel plain round bar  
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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/mm2) i.e. 40 grade.   

Deformed bars  

Reinforcing steel under this type comprises Mild Steel Grade 40 and High Strength Grade 60 De-

formed 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/mm2), fy will be the stress corre-

sponding 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/mm2), 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/mm2), fy will be the stress corresponding to a strain of 

0.35 percent.   

8.1.3 CHEMICAL COMPOSITION 

The structural grade shall be made from billets. The ends of the bar shall be machine sheared per-

pendicular 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 

8.1.4 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 

8.1.5 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: 
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*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. 

8.1.6 TENSILE PROPERTIES 

The tensile properties of the Grade 40 and Grade 60 steel have been shown in the Table given below: 

 

* Grade 40 [300] bars are furnished only in sizes 3 through 6 [10 through 19]. 

8.1.7 BEND TEST REQUIREMENT 

The pin diameter required for performing bend tests shall conform to ASTM A 615. The following 

table contains such requirements: 
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* 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. 

8.1.8 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 defor-

mation 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).   

Spacing, height and gap of deformations as to be conformed have been shown in the following table:   

Deformation requirements, in. [mm] 
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Note: Any bar that fails to satisfy the aforementioned all requirements is to be treated as plain 

reinforcement 

8.1.9 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.   

8.1.10 WIRE MESH 

Wire mesh shall conform to the requirements of AASHTO Standard Specification M 55 Welded Steel 

Wire Fabric for Concrete Reinforcement. 

8.1.11 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. 

8.1.12 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 Insti-

tution. Approximately three samples shall be tested from each 10 tons of reinforcement delivered at 

the Site. Expenses incurred in connection with cutting, carrying and testing the samples shall be 

borne by the Contractor at his own costs. 

8.1.13 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. How-

ever, 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.   
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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. Fabrica-

tion 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.   

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 Rein-

forced 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.  



 

 

NEXUS Consulting                                                                 Specifications - Technical Provisions 

96 

The minimum diameter of bend measured on the inside of the bar, for standard hooks other than 

for stirrups and ties in sizes 10mm Ф thorough 16mm Ф, shall not be less than the values shown in 

the table given below.  

    Minimum diameters of Bend 

 

* 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 

Ф bar and smaller. For bars larger than 16mm Ф, 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 Stand-

ard. 

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  

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 tol-

erance 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 

 

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.   



 

 

NEXUS Consulting                                                                 Specifications - Technical Provisions 

97 

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 reinforce-

ment. 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 sup-

ports 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 main-

tained 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.   

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 approxi-

mately 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 aggre-

gate. 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.   
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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 equip-

ment 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. 

8.1.14 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 re-

spectively. 

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 
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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 sup-

ports shall consist of closed ties, closed stirrups, or spirals extending around the flexural reinforce-

ment.    

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 

8.1.15 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. 

8.1.16 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 
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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 Specifi-

cations.   

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 Re-

quirements 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.    

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 weld-

ing 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 con-

nection is established by either of the two methods described above, approval for use of the welded 

connection shall not be given.   
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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 manner as to develop at every section at least twice the calculated tensile force at the 

section but not less than 140 N/mm2 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 re-

quired 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. 
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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/mm2 for total area of reinforcement provided.   ii. Spliced reinforce-

ment 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 ld 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/mm2 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/mm2) less than 20 

N/mm2, length of lap shall be increased by one-third.   

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 
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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 ld (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.   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 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 Bear-

ing 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 con-

crete is allowed as anchorage.   

Mechanical device may be used only when its adequacy can be proven by test results to the satis-

faction 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. 

8.1.17 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 exe-

cution of the work to the Engineer’s satisfaction. 

8.1.18 CONCRETE COVER TO REINFORCEMENT 

Unless specified on the Drawings, the clear concrete cover to reinforcement shall be as tabulated 

below: 
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8.1.19 PROTECTIVE COATING 

All exposed reinforcing steel at construction joints shall be protected with a brush coat of neat ce-

ment 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.   

8.1.20 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. 

8.1.21 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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8.1.22 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 speci-

fied 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. 

8.1.23 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 Item. The payment shall be considered to be the full compen-

sation 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 

8.2 WELDING 

8.2.1 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 blow-

pipe, which is ignited at its tip. The flame is played on the two pieces to be welded until the metal 

becomes hot enough to fuse together adding additional metal to the joint as necessary by melting 

in to it a suitable electrode. 
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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 organi-

zation. 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. 

8.2.2 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. 

8.2.3 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 ap-

proved 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. 

8.2.4 PEENING 

The Contractor shall not be allowed to peen welds without prior approval of the Engineer.   

8.2.5 ELECTRODES 

All electrodes shall be purchased in sealed containers and shall be thoroughly dry when used. Elec-

trodes, 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 dam-

aged coatings shall not be used.   

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 
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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 300oC 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: 

 

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. 

8.2.6 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 

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. 

8.2.7 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. 
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8.2.8 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 Engi-

neer, 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. 

8.2.9 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 surround-

ing 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 high-

est 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.   

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. How-

ever, 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 
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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 proce-

dures, 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. 

8.2.10 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. 

8.2.11 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 ob-

tained 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 welds shall be prepared on the above basis by the Contractor 

and submitted to the Engineer for approval before any fabrication work is started. 

8.2.12 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. 
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9. FLOOR 

9.1 NON-SKID FLOOR TILES 

9.1.1 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. 

9.1.2 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 com-

paring with water of known satisfactory quality, if requested by the Engineer. 

9.1.3 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.   

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.   
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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. 

9.1.4 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. 

9.1.5 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 

9.2 CERAMIC TILES 

9.2.1 GENERAL 

RELATED DOCUMENTS   

i. Related Drawing and Detail.  

SUMMARY  

ii. This Section includes the following: 
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 Ceramic Tiles.  

DEFINITIONS  

iii. Module Size: Actual tile size (minor facial dimension as measured per ASTM C 499) plus 

joint width indicated. 

iv. Facial Dimension:  Actual tile size (minor facial dimension as measured per ASTM C 

499). 

v. Facial Dimension: Nominal tile size as defined in ANSI A137.1 

9.2.2 PERFORMANCE REQUIREMENTS 

i. 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: 

 Level Surfaces: Minimum 0.6. 

ii. Load-Bearing Performance: Provide installations rated for the following load-bearing perfor-

mance 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 Sched-

ule where heavy duty is not indicated. 

9.2.3 SUBMITTALS 

I. Product Data: For each type of tile, mortar, grout, and other products specified.    

II. Shop Drawings: For the following: 

 Tile patterns and locations. 

 Widths, details, and locations of expansion, contraction, control, and isolation joints 

in tile substrates and finished tile surfaces. 

III. Locate precisely each joint and crack in tile substrates, record measurements on shop draw-

ings, and coordinate them with tile joint locations, as approved by Consultant. 

IV. 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.   

V. Samples for Verification: Of each item listed below, prepared on Samples of size and con-

struction 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 ce-

mentitious backer units, and with grouted joints using product complying with specified re-

quirements 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.  

Master Grade Certificates: For each shipment, type, and composition of tile, signed by tile 

manufacturer and Installer. 
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VI. 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 success-

fully by the installer with the same product. 

VIII. Installer Experience: List of five projects (minimum) of a similar nature carried out success-

fully by the installer with the same product Qualification Data: For firms and persons speci-

fied in the "Quality Assurance" Article to demonstrate their capabilities and experience. In-

clude 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 prod-

ucts with requirements indicated.   

X. Setting Material Test Reports: Indicate and interpret test results for compliance of tile-set-

ting and -grouting products with specified requirements. 

9.2.4 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 sim-

ilar 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 contig-

uous 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.  Waterproofing.  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 con-

structed.  

 Demonstrate the proposed range of aesthetic effects and workmanship.  

 Obtain Consultant's approval of mockups before proceeding with final unit of Work 
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 Maintain mockups during construction in an undisturbed condition as a standard for judg-

ing the completed Work.  

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 require-

ments of Project Management and Coordination. 

9.2.5 DELIVERY, STORAGE, AND HANDLING 

i. 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. 

ii. Prevent damage or contamination to materials by water, freezing, foreign matter, and other 

causes. 

iii. Handle tile with temporary protective coating on exposed surfaces to prevent coated sur-

faces from contacting backs or edges of other units.  If coating does contact bonding surfaces 

of tile, remove coating from bonding surfaces before setting tile. 

9.2.6 PROJECT CONDITIONS 

Environmental Limitations:  Do no install tile until construction in spaces is completed and ambi-

ent temperature and humidity conditions are being maintained to comply with referenced standards 

and manufacturer's written instructions. 

9.2.7 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. 

9.2.8 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 stand-

ards 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 appear-

ance characteristics, provide specific products or materials complying with the following require-

ments: 
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 Provide Consultant’s selections from manufacturer’s full range of colors, textures, and pat-

terns for products of type indicated. 

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 ex-

posed 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. 

9.2.9 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. 

9.2.10 MISCELLANEOUS MATERIALS 

i. Trowel able Underlayment’s and Patching Compounds: Latex-modified, Portland-cement-

based formulation provided or approved by manufacturer of tile- setting materials for instal-

lations indicated. 

ii. 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. 

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. 

9.2.11 MIXING MORTARS AND GROUT 

i. Mix mortars and grouts to comply with referenced standards and mortar and grout manu-

facturers' written instructions. 

ii. Add materials, water, and additives in accurate proportions. 
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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 per-

formance characteristics for installations indicated. 

9.2.12 EXECUTION EXAMINATION 

Examine substrates, areas, and conditions where tile will be installed for compliance with require-

ments for installation tolerances and other conditions affecting performance of installed tile. 

 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. 

9.3 PORCELAIN 

9.3.1 GENERAL 

RELATED DOCUMENTS: Related Drawing and Detail.  

SUMMARY: This Section includes the following: 

 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. 

9.3.2 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: 

 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. 

9.3.3 SUBMITTALS 

Product Data: For each type of tile, mortar, grout, and other products specified.    

Shop Drawings: For the following: 

 Tile patterns and locations. 
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 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 draw-

ings, 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  sec-

tions  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. 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 com-

pleted 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. 

9.3.4 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 sim-

ilar in material, design, and extent to that indicated for this Project and with a record of successful 

in-service performance.   
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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 contig-

uous area of consistent quality in appearance and physical properties without delaying the Work. 

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 mate-

rials 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 con-

structed. 

 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. 

9.3.5 DELIVERY, STORAGE, AND HANDLING 

i. 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. 

ii. Prevent damage or contamination to materials by water, freezing, foreign matter, and other 

causes. 

iii. Handle tile with temporary protective coating on exposed surfaces to prevent coated sur-

faces from contacting backs or edges of other units. If coating does contact bonding surfaces 

of tile, remove coating from bonding surfaces before setting tile. 
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9.3.6 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. 

9.3.7 PRODUCTS 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.   

ii. ANSI Standards for Tile Installation Materials: Provide materials complying with ANSI stand-

ards 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 re-

quirements:  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 assem-

blies 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. 

9.3.8 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. 

2) Bending Strength: Minimum 35 Kg/cm2 to ASTM C 648. 

3) Water Absorption: As specified. 

4) Chemical Resistance: Unaffected with moderate acids. 

5) Tile Rating: For heavy duty floor by a rating system acceptable to the Consultant. 

6) Background/Base: 15mm thick 1:4 cement/sand render on concrete or concrete 

block works.   

7) Bedding: Thin cement based adhesive to be approved   
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8) Grouting material: Epoxy grout Nitotile 489 as supplied by Fosroc or equal ap-

proved 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. 

9.3.9 FLOOR TILING 

Background/Base: screed 1 in-situ concrete  

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 Ad-

hesive: 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. 

9.3.10 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 

9.3.11 ELASTOMERIC SEALANTS 

i. General: Provide manufacturer's standard chemically curing, elastomeric sealants of base poly-

mer 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. 
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9.3.12 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.   

ii. 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 melt-

ing 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 

9.3.13 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 char-

acteristics for installations indicated. 

9.3.14 EXECUTION EXAMINATION 

Examine substrates, areas, and conditions where tile will be installed for compliance with require-

ments for installation tolerances and other conditions affecting performance of installed tile. 

 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.  
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10. CEMENT PLASTER & POINTING 

10.1 12MM THICK CEMENT-SAND PLASTER ON BRICK MASONRY WALL 

10.1.1 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. 

10.1.2 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 com-

paring with water of known satisfactory quality, if requested by the Engineer. 

10.1.3 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 Port-

land 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 workabil-

ity, 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 
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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 neces-

sary 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, 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.   

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.   
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The methods and equipment used for transporting and placing mortar shall be such, as not to dam-

age 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 satis-

factorily 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. 

10.1.4 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.   

10.1.5 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. Dur-

ing 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, 

10.1.6 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. 

10.1.7 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 sur-

faces and corners, rounding and/or chamfering preparing, cleaning and watering the surfaces 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 BOQ, as shown on the Drawings and/or as directed by the 

Engineer. 
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Item of Payment                                                            Unit  

12mm thick cement-sand plaster                      Square meter / Square feet 

10.2 12MM THICK CEMENT-SAND PLASTER ON R.C.C SURFACES 

10.2.1 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. 

10.2.2 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 com-

paring with water of known satisfactory quality, if requested by the Engineer. 

10.2.3 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 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 ingre-

dient in the mortar. The cement and sand shall be first mixed dry until thoroughly mixed before 
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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 sur-

faces 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 appli-

cation 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 re-

plastering at the Contractor’s own costs.   

The methods and equipment used for transporting and placing mortar shall be such, as not to dam-

age 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. 
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10.2.4 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. 

10.2.5 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. 

10.2.6 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. 

10.2.7 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 sur-

faces and corners, rounding or chamfering preparing, cleaning and watering the surface to be plas-

tered, 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 

10.3 12MM THICK CEMENT - SAND SKIRTING/DADO 

10.3.1 DESCRIPTION 

This item of work shall consist of providing 12mm thick cement-sand plaster with neat cement fin-

ishing 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.   
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10.3.2 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 ‘Con-

struction 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 Sec-

tions on ‘Concrete Work’ and ‘Construction Materials’ of this Specification. 

10.3.3 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 ingre-

dient 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 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.   



 

 

NEXUS Consulting                                                                 Specifications - Technical Provisions 

129 

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 per-

mission is taken from the Engineer. Skirting/dado shall be stopped only at corners, sieves, construc-

tion 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 dam-

age 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 satis-

factorily in accordance with the specifications and the Engineer’s instructions.   
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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. 

10.3.4 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 pro-

ceeds. No rubbing of the faces to remove coating shall be allowed. 

10.3.5 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. 

10.3.6 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. 

Item of Payment  Unit 

12mm thick skirting/dado  Square meter / Square feet 

10.4 RULE POINTING ON BLOCK MASONRY WALL JOINTS 

10.4.1 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. 

10.4.2 MATERIALS 

Cement 
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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 ‘Con-

struction 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 Sec-

tions on ‘Concrete Work’ and ‘Construction Materials’ of this Specification. 

10.4.3 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.   

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 ingre-

dient 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  
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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 dam-

age 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 men-

tioned 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 point-

ing 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.   

10.4.4 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. 

10.4.5 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. 

10.4.6 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 
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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. 

10.4.7 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. 

10.4.8 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 compen-

sation 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 scaf-

folding 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  

Rules pointing of joints of brick masonry wall                   Square meter  / Square feet 
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11. PAINTING AND WHITEWASH 

11.1 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 manufac-

turers. Painting shall be done in a manner to obtain an even, smooth finish of confirm shade and 

without any mark of brush and joint. 

11.1.1 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. 

11.1.2 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 prem-

ises 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. 

11.1.3 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.   

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  
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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.   

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.   
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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 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 Subsec-

tion 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 per-

forming 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. 

11.1.4 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. 

11.1.5 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 fur-

nishing all materials, equipment, appliances and labour including storage, transport, preparing, mix-

ing and applying putty, primer and paint and providing scaffolding as well as all incidentals necessary 
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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 

11.2 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. 

11.2.1 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.   

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 prem-

ises 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. 

11.2.2 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.   
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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 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. 
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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.   

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 Subsec-

tion 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 per-

forming 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. 

11.2.3 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. 

11.2.4 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 fur-

nishing all materials, equipment, appliances and labour including storage, transport, preparing, mix-

ing 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 
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11.3 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. 

11.3.1 MATERIALS 

Paint shall consist of approved ready-mixed distemper supplied in original sealed containers bearing 

the manufacturer’s trademark.   

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 prem-

ises 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. 

11.3.2 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  
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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 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 
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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.   

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 Subsec-

tion 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 dam-

aged 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. 

11.3.3 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 Engi-

neer. Only the completed works as accepted by the Engineer will be eligible for payment. 

11.3.4 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 fur-

nishing all materials, equipment, appliances and labour including storage, transport, preparing, mix-

ing 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 Sub-

section, 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 

11.4 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 specifica-

tions, 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. 
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11.4.1 MATERIALS 

Limestone  

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 manufac-

turer. 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 Speci-

fication. 

11.4.2 CONSTRUCTION METHODS 

Samples  

White washing scheme shall conform the Finish Schedule and as directed by the Engineer. All match-

ing shall be to the satisfaction of the Engineer.   

For all finished white washing on plastered masonry and concrete surfaces, samples shall be pre-

pared 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  

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 
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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 Subsec-

tion and the Contractor shall rewash or retouch any surface, which do not comply with the require-

ments 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. 

11.4.3 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. 

11.4.4 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 fur-

nishing all materials, equipment, appliances and labour including storage, transport, preparing, mix-

ing 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 
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under this Sub- section, the Bill of Quantities, as shown on the Drawings and as directed by the 

Engineer.   

Item of Payment                                                     Unit  

White washing                                              Square meter  / Square feet 

11.5 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 specifica-

tions, 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. 

11.5.1 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 Speci-

fication. 

11.5.2 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.   

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.   
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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 then 

washed 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.   

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 
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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 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.   
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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 Subsec-

tion and the Contractor shall rewash or retouch any surface, which do not comply with the require-

ments 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. 

11.5.3 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. 

11.5.4 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 fur-

nishing all materials, equipment, appliances and labour including storage, transport, preparing, mix-

ing 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 

11.6 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 speci-

fications 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. 

11.6.1 MATERIALS 

Cement powder  
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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 Speci-

fication. 

11.6.2 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.   

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 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 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.   
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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 man-

ufacturer’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 horizon-

tally. 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.   

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.   
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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 instruc-

tions 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 Subsec-

tion 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 per-

forming 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. 

11.6.3 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. 

11.6.4 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 fur-

nishing all materials, equipment, appliances and labour including storage, transport, preparing, mix-

ing 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 

11.7 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. 
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11.7.1 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 Engi-

neer. 

11.7.2 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 spec-

ification 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.   

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.   
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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 

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.   

The Contractor shall rectify at his own expenses any damage that may be caused to the adjacent 

works during painting.   

Completion  

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 Subsec-

tion, 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 fin-

ished 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. 

11.7.3 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. 

11.7.4 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 fur-

nishing all materials, equipment, appliances and labour including storage, transport all silicon water 
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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 

11.8 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. 

11.8.1 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 

the market, each suited to a specific work. Preparation of varnishes is a difficult matter and it is best 

to purchase ready-made.   

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 prem-

ises 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. 

11.8.2 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 
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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.   

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 hard-

ness 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 
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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.00 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.   

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 Subsec-

tion 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. 

11.8.3 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. 

11.8.4 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 fur-
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nishing all materials, equipment, appliances and labour including storage, transport, preparing, mix-

ing and applying putty, primer and varnish and providing scaffolding as well as all incidentals nec-

essary 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  
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12. TERMITE CONTROL 

12.1 SCOPE 

The work covered by this section of Specification consists of furnishing all labour, materials, equip-

mnt, 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 spec-

ifications, as subject to the terms and conditions of the Contract. 

12.2 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, Depart-

ment 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 

12.3 METHOD OF APPLICATION 

Pesticides solution shall be applied with approved pressure spraying equipment maintaining a pres-

sure 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. 

12.4 WORKMANSHIP 

The treatment operation shall be carried out as follows:- 

i. After the 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. All rough 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. 
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12.5 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.   

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 ma-

terial used herein will impede the growth of grass or plants at areas where spraying is done. 

12.6 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. 

12.7 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. 

12.8 TESTING 

All materials and samples shall be subject to testing in accordance with the relevant standards spec-

ified herein, and shall be rejected if found below these standards.  Rejected materials shall be re-

moved 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. 

12.9 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, in-

stalling, operating, storing, watching, returning, replacing, handling, maintaining, 

idle stand parking, removing, damaged, destroyed, salvaged. 

 Material and goods, e.g. marketing, selecting, conveyance, loading, unloading, stor-

ing, watching, returning, handling, hoisting, lowering cutting, joining fixing, wast-

age, destroyed, damaged, salvaged.   
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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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13. MULTIPURPOSE GYM FLOORING 

13.1 GENERAL 

13.1.1 DESCRIPTION 

A multipurpose floor system comprised of a rubber base mat laid in adhesive and a two-compo-

nent polyurethane surface that is field applied in a seamless monolithic application.  Total system 

profile height 11mm. 

13.1.2 QUALITY ASSURANCE 

a) All system component parts must be supplied by approved manufacture of Mercer WI. 

b) The flooring contractor must be approved by approved manufacturer of Mercer WI. 

c) Flooring system shall be independently verified to meet or exceed the SCORES criteria for en-

vironmental design and athletic performance. Sustainable Construction Of Renewable Engi-

neered Surfaces. 

d) FloorScore – Indoor Air Quality Certified to SCS-EC10.3-2014 v3.0 

e) Conforms to the CDPH/EHLB Standard Method v1.1-2010 (California Section 01350), effec-

tive January 1, 2012, for the school classroom and private office parameters when mod-

eled as Flooring.  Registration # SCS-FS-04375. 

f) E. Accredited “Ecospecifier” product for achievement of Green Building Rating Tool 

Credits. 

13.1.3 WORKING CONDITIONS 

a) Synthetic materials specified herein shall not be installed until all masonry, painting, plas-

ter, tile, marble and terrazzo work is completed, and overhead mechanical trades, and 

painters have finished in the synthetic floor area. The building must be reasonably dry; all 

openings must be closed in; permanent heating and air conditioning installed and working 

before, during, and after installation. 

b) The general contractor / owner shall provide an area where the stored materials can be 

maintained at a minimum of 65 degrees and under 80% relative humidity. Ideal installa-

tion and storage conditions are the same as those that will prevail when the building is oc-

cupied. 

c) Others will provide a concrete sub floor to the flooring contractor finished, steel towelled, 

and level to 1/8” in any ten-foot radius. High spots shall be ground level and low spots 

filled with an approved levelling compound. No concrete curing or hardening agents shall 

be applied to the concrete sub floor. The concrete shall be clean, flat, dry, and free from 

dirt, dust, oil, grease, paint, alkali, and concrete curing agents, hardening and parting 

compounds, old adhesive residue, or other foreign materials. 

d) Flooring installation shall not begin until all sub-contract work that would cause damage, 

dirt, dust, or interruption of normal installation. The installation area shall be closed to all 

traffic and activity for a period to be set by the flooring contractor. 

e) ENVIROMENTAL LIMITATIONS 

f) Comply with requirements of athletic flooring material suppliers. 

g) Adhere to all MSDS requirements for materials. Protect all persons from exposure to haz-

ardous materials. 

h) LEED - Leadership in Energy and Environmental Design, Comply with EQ 4.1 and EQ 4.2 

principals.  Utilize high postindustrial recycled content resilient base mat. 

i) Protect the work during and after the installation process, until acceptance by the owner or 

agents. 

 

13.1.4 WARRANTY 

a) MATERIALS WARRANTY: approved manufacturer, warrants that the flooring materials it 

shipped for installation at (the “Project”) will be free from defects for a period of 1 year. 

The sole and exclusive remedy under this materials warranty shall be the replacement of 

defective materials by approved manufacture, and repair of any damages to flooring re-

sulting directly from defective materials. 
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b) INSTALLATION WARRANTY:  The flooring installer “Installer” warrants that the installa-

tion of the flooring at the Project will be free from defects in workmanship and in any ma-

terials originating with flooring installer (such as, for example, subflooring) for the Warran-

ties Period. The sole and exclusive remedy under this installation warranty shall be repair 

of damages to floor resulting directly from defective installation, or defective materials 

originating with Installer, and replacement of any materials resulting from defective instal-

lation. 

c) This warranty does not cover damage caused by fire, winds, floods, chemicals, or other 

abuse, or by failure of other contractors to adhere to specifications, or neglect of reasona-

ble precautions to provide adequate ventilation during hot, humid weather. This warranty 

also excludes damage to floors due to ordinary wear and tear, faulty construction of the 

building (other than the flooring contractor), separation of the concrete slab underlying the 

floor, settlement of the walls, or use of unapproved cleaners or sealers on the floor. 

13.2 PRODUCTS 

13.2.1 2.01 MATERIALS 

a) All polyurethane components shall be supplied by approved manufacturer. 

b) BASE MAT ADHESIVE (UN 700), two-component polyurethane, shall bond rubber base mat 

to concrete, asphalt, or wood. It shall be applied at a rate of approximately .2/lbs / cubic 

foot minimum. 

c) BASE MAT 

i. Base mat shall be prefabricated rubber mat made of all recycled rubber granules 

bound with MDI polyurethane and a constant thickness. The base mat shall have a 

density of 45-lbs. / cubic foot minimum. 

ii. Standard base mat thickness shall be 9mm.  

d) SCRATCH COAT (EG 120), two-component, thixotropic polyurethane compound applied at 

a rate of 0.18 lbs. / cubic foot. 

e) TROWEL COAT (SX 500) two-component, pigmented, self-leveling polyurethane compound 

applied monolithically over the base mat to a 2mm thickness. Color to be manufacturer’s 

standard color. 

f) WEAR COAT (PU 150 W) two-component polyurethane applied at a rate of 0.03lbs. / 

square foot. Colors to be selected from manufacturer’s standard color chart. 

g) Game line paint shall be approved product two-component polyurethane. 

h) Optional base (specify or delete). Vinyl wall base; 4” high, select from standard colors. 

i) Tested per EN and DIN.  No single point best results are acceptable. 

j) Technical Information Technical Information 

Force Reduction (EN 14808)     32% 

Ball Rebound  (EN 12235, DIN 18032)    99% 

Vertical Deformation  (EN 14904)     1.1mm 

Surface Hardness  (DIN 53505, ASTM D-2240)   Shore A=80 

+/- 

Impact Resistance (EN 1517-1999, DIN 18032)   11Nm 

Tensile Strength  (EN ISO 527-1, DIN 53455)   8 MPa 

Elongation at Break (EN ISO 527-1, DIN 53455)   150-160% 

Tear Strength  (DIN 53515)      25 N/mm 

Resistance to Rolling Load (1,500N) EN 1517    <0.5mm 

Resistance to Indentation EN 1516    <0.5mm 

Friction  EN 13036-4      80-110 

Flammability (DIN 51960)    Class 1 (not flammable) 
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k) VOC Emission Requirements, grams per liter 

1. Adhesive     0 Grams per Liter 

2. Sealer      0 Grams per 

Liter 

3. Polyurethane      0 Grams per 

Liter 

4. Color Coating Urethane Paint   28 Grams per Liter 

5. Line Paint     28   Grams per Liter  

l) Floor Score: Measured Concentration of Total Volatile Organic Compounds (TVOC): 

 Less than/equal to 0.5 mg/m3 (in compliance with CDPH/EHLB Standard Method 

 v1.1-2010).   

13.3 EXECUTION 

13.3.1 3.01 INSPECTION 

a) Inspect concrete slab of proper tolerance and dryness, reporting in writing any discrepan-

cies to the general contractor, architect, and/or owner. 

b) All work required to put the concrete slab in acceptable condition for installation shall be 

the responsibility of the general contractor. 

c) The slab shall be broom cleaned by the general contractor, free of all debris and/or con-

taminates. 

 

13.3.2 INSTALLATION 

a) Concrete shall be clean and free of sealers, dirt, oil, paint, and any material that, in the 

opinion of the flooring installer, will adversely affect the approved product material bond-

ing to the concrete or the overall installation (refer to 1.03 Working Conditions). 

b) Mix the two-component polyurethane adhesive and apply directly to the concrete sub floor 

at the specified rate with the specified notched trowel. 

c) Immediately unroll pre-relaxed mat into freshly applied adhesive. 

d) Roll base mat with heavy flat roller. 

e) Thoroughly mix two-component scratch coat. Apply two coats of scratch coat to rubber 

base mat with a flat steel trowel. Allow each coat to cure before proceeding to the next ap-

plication. After second coat has cured, inspect base mat for ridges and voids. Sand sown 

ridges, and fill voids as needed. 

f) Thoroughly mix two-component trowel coat. Apply mixed material using recommended 

notched trowel, or notched squeegee to a thickness of 2mm. Materials must be applied 

continuously to create a seamless surface. Allow topcoat to cure before proceeding to next 

step. Repair any imperfections in the finished surface. Clean floor with a vacuum, broom, 

or dry dust mop. Tack clean prior to proceeding. 

g) Thoroughly mix two-component polyurethane wear coat. Apply wear coat material with a 

high solvent resistant paint roller at the specified rate. Allow wear coat to cure before ap-

plying game lines. 

h) Using the highest quality masking tape, tape the floor. Thoroughly mix the two-component 

game line paint be for use. Remove all game line tape prior to the paint curing. 

i) If wall base is specified, install vinyl base to walls by using the proper cement. 

13.3.3 CLEAN UP 

a) Clean up all unused materials and debris and remove. 

13.3.4 3.04 MAINTENANCE 

a) New floor initial maintenance. 

i. IMPORTANT Allow new floor or newly recoated floor to cure at least 96 hours. 

ii. Sweep floor thoroughly.  Do not use sweeping compounds. 

iii. Mix approved manufacturer Systems, LLC approved cleaner with clean water to 

achieve desired water-to-cleaner ratio. 

iv. Using a new mop, damp mop the entire floor with cleaner/water mix. 

v. Allow solution to dry on floor prior to use. 
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b) Upon completion of floor installation, the owners, attendants or individuals in charge and 

responsible for the upkeep of the building are to see that all care maintenance are followed 

in accordance with approved manufacture Systems, guidelines.  Failure to follow care and 

maintenance guidelines may void warranty. 
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