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STATE BANK OF INDIA, ADMINISTRATIVE OFFICE — 02, BENGALURU NORTH
TENDER NO. BAN/AO2/BEN/89
Notice inviting E- Tenders

The Regional Manager, State Bank of India, RBO-1, AO-2, Bengaluru North invites E-Tenders
from the Empanelled contractors in Group - A CIVIL WORK of Bengaluru Circle, under Category
A4. [up to Rs. 100 LAKH]. Eligible contractors can download this whole tender from the website
https:// www.tenderwizard.com/sbietender from 08.09.2025 to 23.09.2025up to 3:00 pm

Details of the tenders are as under;
e-Tender Contact person  : Antares Systems Ltd. (Sushmitha —8951944383/
P00ja-9686196751 )

Architects Do-
Engineer in-charge : Er. Narendran Arun
1 Name of the work CIVIL WORKS FOR AIR FORCE TRAINING
COMMAND HQ BRANCH,
BENGALURU
2 Time allowed for completion. 5 MONTHS
Quantum of Work As per BOQ
4 Earnest Money Deposit. % 62,900/-, To be submitted
in the form of Demand Draft drawn in favour of
Chief Manager (Opns.), RBO-1, AO-2, Bengaluru
North, payable at Bengaluru and to be submitted
physically at SBI Administative Office, A.O-2 ,
situated at 4th floor, Mysore Bank Circle ,K.G Road,
Bengaluru-5600009.
5 Initial Security Deposit. 2% of contract value including EMD
6 | Additional Security Deposit| Bank reserves the right to obtain additional security
(ASD/APG) deposit if:

The price Bid is below 7.5% of the estimated cost
put to tender. The amount of such ASD/APG shall
be the difference between 92.5% of the estimated
cost put to tender and the quoted price

7 Last date and time of receipt of E-  3:00 pm On 23.09.2025

Tender.
8 Reverse Auction Not Applicable
9 Mode of tender submission Tenders will be accepted only in e-tender portal

https://etender.sbi

10  Date and time of opening of tenders. |3:30 pm On 23.09.2025

11 Defect liability period. 12 months.

12 | Validity of tenders. Rates quoted should remain valid for a period of 3
months.




13 Liquidated damages.

Liquidated damages shall be 0.5% of the contract
value per week subject to a maximum of 5% of the
accepted contract amount.

14 | Value of interim Certificate.

< 30 LAKHS

15 | Submission of Technical Bid

Contractors shall Download the entire Technical Bid
to get acquainted with the terms and conditions
and shall compulsorily upload Pg.1 To 7 i.e the (i)
Notice Inviting E-Tender (i) Instructions to
contractors and (iii) Tender form of the Technical bid
without fail in the e-tendering portal after putting
the signature and seal. Failing to upload as stated
above, the tender will be rejected.

However, L1 Tenderer should submit the Technical
bid containing pages 1 to 62 duly signed with
company seal and date physically to the
Administrative Office within 3days of receipt of
confirmation.

In case the date of opening of tenders is declared as holiday, the tenders will be opened on

next working day at the same time.

SBI has the right to accept/reject any/all tenders without assigning any reason(s).

Regional Manager,

State Bank of India,
Regional Business Office — 1,
Administrative Office — 02,
Bengaluru North




INSTRUCTIONS TO CONTRACTORS.

1. This tender is for the “"CIVIL WORKS FOR AIR FORCE TRAINING COMMAND HQ BRANCH, BENGALURU",
RBO-1, AO-2 Bengaluru North. It is a Single Bid containing Technical and Price Bid.

In their own interest the contractors are advised to use their own specific seals and desist from using
currency coins for the purpose. Tenders with incomplete or broken seals are liable to be rejected, the
matter solely resting at the discretion of the EMPLOYER / ARCHITECTS. If a Contractor does not quote

for one or more items, the Tender will be considered as incomplete and will be rejected.

2. The EMPLOYER reserve to itself the right to accept or reject any tender without assigning any reason
for doing so and does not bind itself to accept the lowest or any other tender.

3. General Specifications are for guidance only. The latest ISI codes and Specifications and mode of
measurements will be referred to during execution.

4. The term "THE ARCHITECTS" in the said conditions shall mean L.P.Diwakar, Architect and Associates

5. Employer or Bank shall mean Regional Manager of RBO.



TENDER FORM

PROJECT: CIVIL WORKS FOR AIR FORCE TRAINING COMMAND HQ BRANCH, BENGALURU

Dear Sirs,

I/We the undersigned have carefully gone through and clearly understood after visiting the site and the
Tender drawings and tender documents comprising of the tender form, Notice to contractors, and
conditions for building contract, Special Conditions, Specifications and Schedule of Probable quantities

and Draft Agreement.

I/We do hereby undertake to execute and complete the whole or part of the work (as desired by you) at

the respective rates which/l/We have quoted for the respective items of the Probable Bill of Quantities.

I/We are depositing as Earnest Money a sum of ¥ 62,900/- (Rupees Sixty Two Thousand Niine Hundred
only) in favour of The Chief Manager (Opns.), SBI, RBO-1, AO-02, Bengaluru North. Along with this tender
for due execution of the work at my/our tendered rates together with any variations which shall be
adjusted by the Architects at prices based on our tendered rates. |/We shall deposit further sum
equivalent to 2% of tender amount, less EMD paid in the event of my/our tender being accepted, towards

initial security deposit.

In the event of this Tender being accepted |/We agree to enter into an agreement as and when required
and execute the contract according to your form of Agreement, within 7 days of receipt of work order, in

default thereof, I/We do hereby bind my-self/ourselves to forfeit the aforesaid initial security deposit.

I/We further agree to complete the work covered in the said schedule of quantities within 5 months
from the 3rd day reckoned from the date of issue of the work order to commence the work or on which

contractor is instructed to take possession of the site, whichever is later.

I/We agree not to employ Sub-contractors other than those that may be specifically approved by the

Bank for this contract work.

I/We agree to and to get the work, workers, employees (of contractor, Architect & Employer) engaged on



the work at site and all materials at site for execution of the work shall be insured comprehensive
insurance including fire/accidents/ rain/ floods/riots/CAR policy (contractor’s all risk insurance policy) and
the insurance shall cover the period from date of start of work to date of actual completion of work plus
3 months. In case part work is taken over by the Employer before final completion of the whole work,
such parts may not be covered by the insurance from the date of taking over that part of work by the
Employer. Draft Insurance deed will be got vetted by the Architect, before obtaining the same. All the
rates quoted by me/ us are inclusive of the same in full and nothing extra shall be claimed anytime on

account of any of these.

I/We agree to pay Income tax, to be deducted at source, at the rate prevailing from time to time on the

Gross value of the work done, and the rates quoted by me/we are inclusive of same.

I/We have read thoroughly the following Annexures mentioned in pages 8 to 74 of the technical bid
consisting of the following details;

Notice to Contractor

Articles of Agreement

Appendix to General Conditions of contract
General & Special Conditions of Contract

General and Technical Specifications

General Specifications — Interior Works/Civil Works

SOk wn =

Contractor shall upload compulsorily Pg.1 to 7 i.e the (i) Notice Inviting E-Tender (ii) Instructions to
contractors and (iii) Tender form of the Technical bid without fail in the e-tendering portal after putting the
signature and seal. Failing to upload as stated above, the tender will be rejected.

| / We Confirm that we strictly adhere to the terms and conditions mentioned in the above 6 (Six) subheads
of this tender.

Yours faithfully,
Contractor’s Signature

Address: Date:



NOTICE TO CONTRACTOR

ADDRESS:

PROJECT: CIVIL WORKS FOR AIR FORCE TRAINING COMMAND HQ BRANCH, BENGALURU(RBO-

1,AO-2)

Dear Sirs,

1.

9.1

We have pleasure in inviting you to tender for the aforesaid work.

The scope of work broadly as given below is for CIVIL WORKS FOR AIR FORCE TRAINING
COMMAND HQ BRANCH, BENGALURU. Tender Documents should be filled and uploaded on
the site of https://etender.sbi.

The tenderer must obtain for himself, on his own responsibility and at his own expenses, all the
information which may be necessary for the purpose of filling this tender and for entering into a
contract for the execution of the same and must examine the drawings and inspect the site of the
work and acquaint himself with all local conditions and matters pertaining thereto.

Each of the tender documents page is required to be signed by the person or persons submitting
the tender in token of his/their having acquainted himself/themselves with the General conditions
etc,, as laid down. Any tender with any of the documents not so signed will be rejected.

The tender documents must be filled in English and all the entries must be made by hand and
written in ink. If any of the documents are missing or un-signed, the tender shall be considered
invalid.

Each and every one of all erasures and additions/alterations made, while filling the tender, must
be attested by initials of the tenderer. Over-writing of figures must be attested by initials of the
tenderer. Overwriting of figures is not permitted. Failure to comply with either of these conditions
will render the tender void. After submission of the tender no advice or any change in rate or
conditions will be entertained. All the amount should be quoted both in figures and words. In-
case of any discrepancy in rates quoted in words/figures and the amounts, the rate quoted in
words shall be taken as final and binding.

The tender shall be valid for a period of 90 days from the date of opening.

TOTAL SECURITY DEPOSIT : shall comprise of:

a. Earnest Money deposit
b. Initial Security deposit
C. Retention money

The intending tenderer shall deposit with SBI, by Demand Draft a sum of ¥62,900/- as the Earnest
Money, as a guarantee of good faith, which amount shall be forfeited as liquidated damages, in



9.2

9.3

10.

11.

12.

13.

the event of any evasive/direct refusal or delay in starting the work and or signing the contract.
The deposit of the unsuccessful tenderers will be returned, without interest, immediately after a
decision is taken regarding the award of the contract. The Earnest money of the successful
tenderer will be adjusted towards Security Deposit. A tender not accompanied by Earnest money
deposit will not be considered.

The successful tenderer will have to pay further sum equivalent to 2% of his contract value, less EMD
already paid, as Initial Security Deposit (ISD) by means of a D.D/Banker’'s cheque within 7 days from
the date of issue of work order to commence work. The EMD and Security deposit thus paid shall

be held by the State Bank of India as Security deposit, for due execution and fulfillment of the

contract, till the completion of the work and defect liability period in all respects and shall not bear
any interest.

Together with the money paid under clause 9.1 & 9.2 above, further retention of 10% of the value
of the work done will be deducted from every running bill, till total retention, including EMD and
initial SD paid earlier, comes to 5% of the contract value, and same shall be held by the Bank as
Total Security Deposit. On the Architect’s certifying the completion of work, 50% of the total
security deposit shall be released to the contractor along with the final certificate of payment, and
the balance amount will be retained in the manner stated elsewhere for a further period of Twelve
Months after the completion date recorded in completion certificate, issued by the Architects and
agreed to by the Bank.

Within one month of the receipt of intimation from the Architects of the acceptance of his/their
tender, the successful tenderer shall be bound to sign an agreement, on a stamp paper in
accordance with the Draft Agreement and conditions of contract attached herewith, but the work
order or the written acceptance of a tender by the Employer will constitute a binding agreement
between the Employer and the person tendering whether such formal contract is or not signed by
the contractor.

All compensation or other sums of money payable by the contractors to the clients, under the
terms of this contract, may be deducted from the Security Deposit or from any sum that may be
or may become due to the contractor on any account whatsoever, and in the event of the Security
deposit being reduced by reasons of any such deductions, the contractor shall within 15 days of
being asked to do so make good in cash or cheque, any sum which have been deducted from his
security deposit.

The rates quoted by the Contractor shall include all eventualities, such as heavy rain, sudden
floods, accidents, fire, riots etc., which may cause damage to the executed work or which may
totally wash out the work. Until the completion certificate is issued to the Contractors, neither the
Architect nor the clients will be responsible for such damage or wash out of the construction work.

Time is the essence of the contract. The work should be completed within 5 months from the date
of commencement. The date of commencement shall be within ONE day after confirmation.

a) 3rd day from the date of issue of work order.
Or

b) The day on which the contractor receives the possession of the site whichever is later.
Or

) The contractor is asked in writing to take over the possession of the site.



14.

15.

16.

17.

18.

19.

20.

The successful contractor will have to give a CPM/PERT chart of various activities of work to be
done so that the work gets completed within the stipulated time. The chart shall be submitted
within 3 days from the date of acceptance of the tender.

If the contractor fails to complete the work by the Scheduled date of completion or within any
sanctioned extended time, he will have to pay liquidated damages at the rate of V2% of contract
amount for each week of delay the work remains incomplete beyond the
completion(Original/extended date), subject to maximum of 5% of the contract value (without
extra items) as per clause 31 of the General conditions of contract.

The quantities contained in the Schedule are only indicative. The work as actually carried out and
done will be measured up from time to time, for which payment will be made subject to the terms
and conditions of contract.

The unit prices shall be deemed to be fixed prices. In case of extra items, a record of labour
charges paid shall be maintained and shall be presented every month for extra/substituted items
regularly to the Architects for checking. The settlement will be made based on figures arrived at
jointly and taking into account unit prices of items of work mentioned in the contract assigned to
the successful tenderer. In case, of extra items, where similar or comparable items are quoted in
the tender, extra rates shall invariably be based on those tender rates to the extent reasonable.
The rates quoted shall be exclusive of GST . However the GST as applicable shall be reimbursed
to the contractor.

SBI, do not bind themselves to accept the lowest or any tender and reserve to themselves the
right to accept or reject any or all tenders, either in whole or in part, without assigning any reason
whatsoever for doing so.

No employee of the bank is allowed to work as a contractor for a period of two years of his
retirement from bank service, without the previous permission of the bank. This contract is liable
to be cancelled, if either the contractor or any of his employees is found at any time to be such a
person who had not obtained the permission of the bank or SBI as aforesaid before submission
of the tender or engagement in the contractor’s service.

The tenderer, apart from being a competent contractor must associate himself with agencies of
the appropriate class who are eligible to tender for (1) Electrical (2) Air-conditioning works (3) Fire
fighting systems & (6) Interiors (fixed furniture), as the case maybe.

Release of security deposit:

i) 50% of the total security deposit will be released along with the final certificate of
payments as stipulated under para 9 on page 12 of Volume |, Appendix to General
Conditions of contract,

i) Balance 50% of Retention money will also be released as noted under(i) above, subject to
submission of a Bank Guarantee, to the satisfaction of SBI for an equivalent amount. This
Bank Guarantee shall be valid upto completion of defects/removal liability period plus 3
months.



ARTICLES OF AGREEMENT

ARTICLES OF AGREEMENT made the day of 2025 between :

of

(hereinafter called the “Employer”) of the one part and :

of

(hereinafter called “The Contractor”)

of the other part, where as the Employer is desirous of getting the work of “ Civil Works for Air Force
Training COMMAND HQ Branch, Bengaluru " executed and has caused drawings, conditions of contract,
specifications and schedule of quantities etc., describing the works prepared by L.P. Diwakar Architect
and Associates, Bengaluru

AND WHEREAS the SAID DRAWINGS numbered as per list attached inclusive of and the conditions of
contract, specifications and schedule of quantities etc., have been signed by or on behalf of the parties
hereto.

AND WHEREAS THE CONTRACTOR has agreed to execute upon and subject to the conditions set forth
in the Schedule hereto (hereinafter referred to as “Said Conditions”) the works shown upon the said
drawings and described in the same specifications and included in the said schedule of quantities for such
sum as may be ascertained to be payable in terms of the Bills of Quantities, and which sum is estimated
to be Rs. (Rupees (hereinafter referred to as
“Said Contract Amount”).

NOW IT IS HEREBY AGREED AS FOLLOWS:

1. In consideration of the said sum to be paid at the times and in the manner set forth in the said
conditions, the contractor shall upon and subject to the said conditions, execute and complete
the work shown in the said drawings and described in the said specifications.

2. The Employer shall pay the contractor the said sum or such sums as shall become payable
hereunder at the times and in the manner specified in the said conditions.

3. Tender documents containing work order Notice to the Contractor, Conditions of Contract,
Appendix thereto, Special Conditions of Contract, Specifications and Schedule of Quantities with
the rates entered therein, shall be read and studied as forming part of this agreement and the
parties hereto shall respectively abide by and submit themselves to the conditions and stipulations
and perform the agreement on their part respectively in such conditions contained.

4, The contract is neither a fixed lumpsum contract or a piece work contract, but is a contract to carry
out work in respect of the entire works to be paid for according to actual measured quantities,



including variations from BOQ at the rates contained in the Schedule of rates and Probable bill of
quantities or as provided in the said conditions.

The Employer through the Architect, reserves to himself the right of altering the drawings and
natures of the work, of adding/substitution to or omitting any items of work or having portions
of the same carried out through alternate agencies without prejudice to this contract.

Time shall be considered a the essence of this agreement and the contractor hereby agrees to
commence the work soon after the site is handed over to him but within 3 days reckoned from
the date of issue of work order to execute the work, as provided for in the said conditions and
complete the entire work in 5 months subject to nevertheless to the provisions for extension of
time.

This agreement and contract shall be deemed to have been made in Bengaluru and any questions
or dispute rising out of or in any way connected with this Agreement and Contract shall be
deemed to have arisen in Bengaluru and only the courts in Bengaluru shall have jurisdiction to
determine the same. The limitation period will be 90 days from the date of dispute having arisen.
AS WITNESS our hand this day of 2025

EMPLOYER CONTRACTOR

Signed by the said in the presence of :

WITNESS :  SIGNATURE WITNESS :  SIGNATURE

NAME : NAME

ADDRESS : ADDRESS :



APPENDIX TO GENERAL CONDITIONS OF CONTRACT

1. Earnest Money Deposit (EMD) : % 62,900/-
2. Initial Security Deposit (ISD) : 2% of contract value including EMD.
3. Period of completion : 5 Months
4. Defects Liability period : 12 months after completion as

recorded in the completion certificate.

5. Agreed Liquidated Damages : 2% of contract amount per week of delay
subjected to a maximum of 5% of contract value.

6. Period of final measurement : One month after completion as
recorded in the completion certificate.

7. Minimum value of work to be : Minimum % 30 LAKHS
Executed forissue of interim
Certificates for making payment

8.a) Retention money from each bill : 10% of gross value of each interim
bill, subject to 8(b) below.

b) Total retention money including : 5% of the contract value.
Earnest money and initial security
Deposit
0. Release of Security deposit after : 50% of the total security to be released on

Virtual completion. Balance to be released along
with final certificate of payment, but only after
removing all his materials, equipment, labour,
huts/force, temporary sheds/stores, all his
installations, machinery etc., from the site. Balance
payment to be released on submission of Bank
Guarantee on any Scheduled Bank, Other than SBI in
the prescribed manner and valid till the completion
of defects liability period of 12 months.

10. Period for honoring certificate : 15 working days from date of Architects
certificate of payment for interim bills and 45
working days for final certificate.

WITNESS

DATE : SIGNATURE OF THE CONTRACTOR WITH DATE
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INDEX TO GENERAL CONDITIONS OF CONTRACT

Interpretations

Scope of Contract

Drawings and Specifications

Schedule of Quantities

Sufficiency of Schedule of Quantities

Errors in schedule of Quantities

Contractor to provide everything necessary
Authorities, Notices, Patent rights and royalties
Materials and workmanship to conform to description.
The setting out

Removal of all offensive matters

Opening up works

Contractor’s superintendence and representative on the work
Dismissal of workmen

Access to works

Employer’s representative/PMC

Assignment of sub-letting

Sub contractors

Variations not to vitiate contract

Measurement to works

Prices of Extras etc., Ascertainment of

Unfixed materials

Removal of improper work and materials

Defects after completion

Certificate of virtual completion

Other persons engaged by the Employer
Insurance in respect of damage to persons and property
Contractor's All risk policy

Minimum amount of third party Insurance
Commencement and completion

Delay and extension of time

Damages for Non-completion

Failure by contractor to comply with Bank’s/Architect’s instructions
Architect’s delay in progress.

Supervision of works

Prime cost and provisional sums

Certificates and payments

Notices

Termination of contract by the Employer.
Termination of contract by the contractor.
Matters to be finally determined by the Architects
Settlement of dispute (Arbitration)



GENERAL CONDITIONS OF CONTRACT

INTERPRETATIONS:

In constructing these conditions and the specifications, schedule of quantities and contract agreement, the
following words shall have the meaning herein assigned to them except where the subject or context
otherwise required:

B

“Employer” shall mean Regional Manager of RBO.
and shall include his/their heirs, legal representatives, assignees and successors.

“Contractor” shall mean
and shall include his/their heirs, legal representatives, assignees and successors.

“Banks Engineer” shall mean any Engineer who is employed by SBI or any other Engineer appointed
from time to time by the Employer, and certified in writing to the Architect and the contractor, to
act as Engineer for the purpose of the Contract in place of the said engineer.

"Works" shall mean the works to be executed in accordance with contract specifications, quantities
etc.

“Contract” shall mean the Articles of Agreement, the General Conditions, Special Conditions, the
Appendix, the Schedule of Quantities, Specifications and drawings, work order etc., attached hereto
and duly signed.

“Contract Price” shall mean the sum named in the Tender, subject to such amount additions thereto
or deductions there from as may be made under the provisions, hereinafter contained.

“Site” shall mean the Premises, on which the works are to be, provided, by the Employer or Architect
for the purpose of the Contract.

“Drawings” shall mean the drawings referred to in the contract etc., and any modifications of such
drawings approved in writing by the Architect and the Bank and such other drawings as may from
time to time be furnished or approved in writing by the Employer/Bank Engineer/Architect.

“Notice in Writing” or written notice shall mean a notice in writing, typed or printed characters sent
(unless delivered personally or otherwise provided to have been received) by registered post to the
last known private or business address or registered office of the address and shall be deemed to
have been received, when in the ordinary course of post, it would have been delivered.

“Act of Insolvency” shall mean any Act of Insolvency as defined by the Presidency Towns Insolvency
Act, or the Provincial Insolvency Act or any act amending such original.

“Net Prices” if in arriving at the Contract Amount, the contractor has added to or deducted from
the total of the items of the Tender any sum, either as a percentage or otherwise, then the net price
of any items, in the tender, shall be the sum arrived at by adding to or deducting from the actual
figure appearing in the Tender, as the price of that item, a similar percentage or proportionate sum.
Provided always that in determining the percentage or proportion of the sum so added or deducted
by the contractor, the total amount of any Prime cost items and provisional sums of money shall
be deducted from the total amount of the Tender. The expression “net rates” or “net prices” when
used with reference to the contract or account shall be held to mean rates or prices so arrived at.

“Virtual Completion” shall mean that the building is in the opinion of the Employer/Bank
Engineer/Architect, sufficiently completed for occupation by the Employer, in relation to the scope



of work of this contract.

n. Words importing persons include firms and corporations. Words importing the singular only, also
include the plural and vice versa, where the context requires.

SCOPE OF CONTRACT:

The contractor shall carry out and complete the said work in every respect in accordance with this contract
with the directions of and to the satisfaction of the Employer/Bank Engineer/Architect. Architect, with the
approval of the Employer, may issue further drawings and/or written instructions, details, directions and
explanations, which are hereafter collectively referred to as “Architect’s Instructions” in regard to:

a. The variations or modifications of the designs, quality or quantity of works or the addition or
omission or substitution of any work.

b. Any discrepancy in the drawings or between the Schedule of Quantities/ or drawings and/or
specifications etc.

C. The removal and/or re-execution or any works executed by the contractor.

d. The removal from the site of any material brought there on by the contractor, and the substitution
of any other material there from.

e. The dismissal from the works of any person employed thereupon.

f. The opening up for inspection of any work covered up.

g. The amending and making good of any defects under clause 24 "Removal of Improper works and
Materials”.

The contractor shall forthwith comply and fully execute any work comprised in such Architect's
instruction, provided always that instructions, directions and explanations given to the contractor
or his representative upon the works by the Architect shall, if involving a variation, be confirmed in
writing by the contractor or within 7 days, and if not dissented from in writing within further 7 days
by the Architect, such shall be deemed to be the Architects instructions within the scope of contract.

If compliance with the Architect's instructions as aforesaid involved work and/or expense and/or
loss beyond that contemplated by the contract, then unless the same were issued owing to some
breach of this contract by the contractors, the employer shall pay to the Contractor on the
Architect’s certificate, the price of the said work (as an extra to be valued as herein after provided)
and/or expense and/or loss.

DRAWINGS AND SPECIFICATIONS:

The works shall be carried out to the entire satisfaction of the EMPLOYER and the Architect, in accordance
with the signed contract document, drawings and specifications and such further drawings and details as
may be provided by the Architect, and in accordance with such written instructions, directions and
explanations, as may from time to be given by the Architect and the SBI, whose decision as to the sufficiency
and quality of the work and materials shall be final and binding on the contractor. If the work shown on
any such further drawings or work that may be necessary to comply with any such instructions, directions
or explanations, be in the opinion of the contractor outside the scope of work or reasonably could not be
inferred from the contract, he shall before proceeding with such work, give notice in writing to this effect
to the Architect and the SBI, and in the event of the Architects and the SBI agreeing to the same in writing,
the contractor shall be entitled to an allowance in respect of such extra work as an authorized extra. If the
Architect and the contractor fail to agree, as to whether or not there is an extra, then, if the Architect decided



that the contractor is to carry out the said work, the contractor shall do so, and the question whether or not
there is any extra and if so, the amount thereof, shall failing agreement be settled by Arbitration as
hereinafter provided, but such reference shall in no way delay the fulfillment of this contract.

No drawing shall be taken as in itself an order for variation, unless in addition to the Architect's signature,
it bears express works stating that it is intended to be such an order or bears a remark “VALID FOR
CONSTRUCTION". No claim for payment for extra work shall be allowed, unless the said work shall have
been executed under the provisions of clause 8 (Authorities, notices, patents, rights and royalties) or by the
authorities, of directions in drawing of the Architect as herein mentioned.

One complete set of the signed drawings and a copy of contract document (specifications and schedule of
quantities etc) shall be furnished by the Architect to the contractor. The Architect shall furnish within such
time as he may consider reasonable, one copy of any additional drawings, which in his opinion may be
necessary for the execution of any part of the work. Such copies shall be kept at the works, and the Architect
or hiss representatives shall, at all reasonable times have access to the same and shall be returned to the
Architect by the Contractor, before the issue of the final certificate. The original contract documents shall
remain in the custody of employer.

SCHEDULE OF QUANTITIES:

The Schedule of Quantities unless otherwise stated shall be deemed to have been prepared in accordance
with the Standard Procedure of the Architects and shall be considered to be approximate and no liability
shall attach to the Architect for any error/variations that may be discovered therein.

SUFFICIENCY OF SCHEDULE OF QUANTITIES:

The contract shall be deemed to have satisfied himself before tendering as to the correctness and sufficiency
of his tender for the works and of the prices stated in the schedule of Quantities and/or the Schedule of
Rates and Prices, which rates and prices shall cover all things necessary for the proper completion of the
works.

ERRORS IN SCHEDULE OF QUANTITIES:

Should any error appear in the Schedule of Quantities, other than in the Contractor’s prices and calculations,
it shall be rectified and such rectification shall not vitiate the contract but shall constitute a variation of the
contract and be dealt with as an authorised extra or deduction.

CONTRACTOR TO PROVIDE EVERYTHING NECESSARY:

The contractor shall provide everything necessary for the proper execution of works according to the true
intent and meaning of the drawings, specifications and the Schedule of Quantities etc., taken together,
whether the same may or may not be particularly shown or described there in, provided the same can be
inferred there from. The several document forming the contract are to be taken as mutually explanatory to
one another; detailed drawings and figured dimensions in preference to scale, and special conditions in
preference to General conditions and particular specifications in preference to General specifications.

In case of discrepancy between the Schedule of Quantities, the specifications and/or the drawings, the
following order of preference shall be observed:-

i) Description of Schedule of Quantities.

ii) Particular specifications and special condition, if any.
iii) Drawings.

iv) C.P.W.D. specifications.

V) Indian Standard specifications of B.L.S.



If there are varying or conflicting provisions made in any document forming part of the contract, the
Architect shall be the deciding authority, with regard to the intention of the document and his decision shall
be final and binding on the contractor.

Any error in description, quantity or rate in schedule of quantities or any omission therefrom shall not vitiate
the contract or release the contractor from the execution of the whole or any part of the works expressed
therein according to drawings and specifications or from any of his obligations under the contract.

The contractor shall make his own arrangements for providing water, for carrying out the work, at his own
cost. If water from any source other than Municipal main is to be used for construction, the same shall be
tested at the contractor’s cost, and a report submitted to the Architect for his approval, before such water
is used for the works. Temporary Electrical connections shall be obtained by the contractor to facilitate
execution and completion of work at their cost and all the charges there of should be borne by them.

The contractor shall supply, fix and maintain at his cost, during the execution of any works, all the necessary
scaffolding, staging, hoarding, watching and lighting during nights as well as by day required not only for
the proper execution and protection of the said works, but also for the protection of the public and the
safety of any adjacent road, streets, cellars, vaults, pavements, walls, houses, buildings and all other
erections, matters or things. The Contractor shall take down and remove any or all such scaffolding, staging,
etc., as occasion shall require or when ordered or so to do, and shall fully reinstate at his own cost and make
good all the matters and things disturbed during the execution of the works to the satisfaction of the
Architects.

AUTHORITIES, NOTICES, PATENT RIGHTS AND ROYALTIES:

The contractor shall conform to the provisions of the statutes relating to the works, and to the regulation
and by laws of any local authority, and of any water, lighting and other companies or authorities, with whose
systems the structures are proposed to be connected; and shall before making any variation from the
drawings or specifications, that may be necessitated by so conforming, give to the Architects a written
notice, specifying the variations proposed to be made and the reason for making it and apply for instruction
thereon. In case, the contractor shall not within ten days receive such instructions, he shall proceed with
the work conforming with the provisions, regulations or by laws in question.

The contractor shall bring to the attention of the Architect all notices required by the said acts, regulations
or bylaws to be given to any authority, and pay to such authority or to any Public Officer all fees that may
be properly chargeable in respect of the works, and lodge the receipts with the Architects.

The contractor shall indemnify the Employer against all claims in respect of patent rights, designs,
trademarks or name or other protected rights in respect of any constructional plant, machine, work or
material used for or in connection with works or temporary works and from and against all claims, demands,
proceedings, damages, costs, charges, and expenses whatsoever in respect thereof or in relation thereto.
The Contractor shall defend all actions arising from such claims, unless he has informed the Architects,
before any such infringement and received their permission to proceed, and shall himself pay all royalties,
licence fees, damages, cost and changes of all and every sort that may be legally incurred in respect thereof.
Please refer clause 23 of special conditions of contract.

MATERIALS AND WORKMANSHIP TO CONFORM DESCRIPTION:

All materials and workmanship shall, so far as procurable be of the respective kinds specified in the Schedule
of Quantities and/or specifications and in accordance with the Architect’s instructions and the contractor
shall on the request of the Architects furnish to them all invoices, accounts, receipts and the other vouchers
to prove that the materials comply therewith. The contractor shall at his own cost arrange for and/or carry
any test of any materials, which the Architect & Employer may require. The costs of materials used for
testing, packing, transportation and testing shall be borne by the contractor and his quoted rates/amounts
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shall include all such expenses/contingencies.

In case of non-availability of specified Make/brand of any material the alternate make/brand will be given
by the Employer/Architect.

THE SETTING OUT:

The Contractor shall at his own expense, set out the works accurately in accordance with the plans and to
the complete satisfaction of the Architect. The Contractor shall be solely responsible for the true and perfect
setting out of the same and for the correctness of the positions, levels, dimensions and alignment of all
parts thereof. If at any time any error shall appear during the progress or on completion of any part of the
work, the contractor shall at his cost rectify such error if called upon to the satisfaction of the
Architects/Employer. The work shall from time to time be inspected by the Architect and/or his
representatives, but such inspections shall not exonerate the contractor in any way form his obligation to
remedy any defects, which may be found to exist at any stage of the work or after the same is completed,
at his own cost.

REMOVAL OF ALL OFFENSIVE MATTERS:

All debris arising out of the work shall be disposed off as per the rules and regulations of the Local
authorities concerned.

OPENING UP WORKS:

In the event of the Architect / Employer feels that the work is not carried out as per tender specifications,
contractor at his cost shall open the concealed work at his cost for which no Extra cost will be paid.

CONTRACTOR'S SUPERINTENDENCE & REPRESENTATIVE ON THE WORKS:

The contractor shall give all necessary personal superintendence during the execution of the works and so
long thereafter as the Architect may consider it necessary until the expiration of the “Defects Liability Period”
stated in clause 24. The Contractor shall meet the Architect or his representative, whenever required and so
informed by the Architect.

The Contractor shall maintain and be represented at site at all times, while the work is in progress, by a
responsible and efficient foreman, approved by the Architect and who must thoroughly understand all the
trades entailed and be constantly in attendance while the men are at work. Any directions, explanations,
instructions or notices give by the Architect & Employer to such foreman shall be deemed to have been
given to the contractor and shall be binding as such on the contractor. The Foreman shall be thoroughly
conversant with the English language and should be able to read, write and speak English.

DISMISSAL OF WORKMEN:

The contractor shall on the request of the Employer/Bank Engineer/Architect immediately dismiss from the
works any person employed thereon who may, in the opinion of the Employer/Bank Engineer/Architect be
unsuitable or incompetent or who may misconduct himself, and such person shall not again be employed
or allowed on the works without the permission of the Architect & Employer.

ACCESS TO WORKS:

The Architect, the Employer and any person authorized by them shall at all reasonable times have free
access to the works and to the workshops, factories or other places where materials are being prepared or
constructed by the contract and also to any place where the materials are lying or from which they are being
obtained. The Contractor shall give every facility to the Architect and the Employer and their representatives
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for inspection and examination and test of the materials and workmanship. No person, unless authorized
by the Architect or the Employer, except the representatives of Public authorities, shall be allowed on the
works at any time. If any work is to be done at a place other than the site of works, the contractor shall
obtain the written permission of the Architect for doing so.

EMPLOYER'S REPRESENTATIVE/PMC:

The Employer may appoint an assistant to the Engineer, any Site Engineer or Project Management
Consultant (PMC), who shall be the representative of the Employer. The duties of the Employer's
representatives are to watch and supervise the works and to test any materials to be used and of
workmanship employed in connection with the works. He shall have no authority either to relieve the
contractor of any of his duties or obligations under the contract, or except those expressly provided
hereunder, to order any work involving delay or any extra payment by the Employer or any variation of or
in the works.

The contractor shall afford the Employer’s representative every facility and assistance for examining the
works and materials and checking and measuring item and materials. Neither the Employer’s representative
nor any assistant to the Architect shall have power to revoke, alter, enlarge or relax the requirements of this
contract, or to sanction any new-work, additions, alterations, deviations or omissions unless such an
authority may be specially conferred by a written order of the Employer/Bank Engineer/Architect.

The Employer’s representative shall have to give notice to the Contractor or his representating about the
non-approval of any work or materials and such works shall be suspended or the use of such materials
should be discontinued until the decision of the Architect is obtained. The work will from time to time be
examined by the Architect or the Employer's representative, but such examinations shall not in any way
exonerate the contractor from the obligation to remedy any defects, which may be found to exist at any
stage of the work or after the same is completed. Subject to the limitations of the clause, the contractor
shall take instructions only from the Employer/Bank Engineer/Architect.

ASSIGNMENT OF SUB-LETTING:

The works included in the contract shall be executed by the contractor and the contractor shall not directly
or indirectly transfer, assign or underlet the contract or any part/share thereof or interest therein without
the written consent of the Employer/Bank Engineer/Architect, and no undertaking shall relieve the
contractor from the full and entire responsibility of the contract or from active superintendence of the works
during their progress.

SUB-CONTRACTORS:

All specialists, merchants, tradesmen, and others, executing any work or supply and fixing any goods for
which prime cost prices or provisional sums are included in the Schedule of Quantities and/or specifications,
who may be nominated or selected by the Employer/Bank Engineer/Architect and hereby declared to be
sub-contractors employed by the Contractor, are herein referred to as nominated sub-contractors. No
nominated sub-contractors shall be employed on or in connection with the works, against whom the
contractor shall make reasonable objection or (see where the Architect and contractor shall otherwise
agree), who will not enter into a contract provided.

a. The nominated sub-contractors shall indemnify the contractor against the same obligations in
respect of the sub-contract as the contractor is under, in respect of this contract.

b. The nominated sub-contractors shall indemnify the contractor against claims in respect of any
negligence by the sub-contractor, his servants or agents or any misuse by him or them of any
scaffolding or other plant, the property of the contractor or under any Workman's Compensation
Act in force.
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o Payment shall be made by the contractor to the nominated sub-contractor, within 14 days of receipt
of the Architect's certificate, provided that before any certificate is issued, the contractor shall upon
request furnish to the Architect proof that all nominated sub-contractor's account included in the
previous certificates have been duly discharged; in default whereof the Employer may pay the same
upon a certificate of the Architect and deduct the amount thereof from any sums due to the
contractor. The exercise of this power shall not create any contract between Employer and Sub-
contractor.

VARIATIONS NOT TO VITIATE CONTRACT:

The contractor shall when directed in writing by the Architect, omit from or vary works shown upon the
drawings or described in the specifications or included in the priced schedule of quantities, but the
contractor shall not make any alterations or additions to or omissions from the works or any deviations
from the provisions of the Contract without such authorizations or direction in writing from the
Employer/Bank Engineer/Architect.

No claim for any extra item or deviations shall be allowed, unless it shall have been executed by the
Authority of the Employer/Bank Engineer/Architect as herein mentioned. Any such extra item or deviation
is hereinafter referred to as an authorised extra item or deviation. No variations i.e., additions, omissions or
substitutions shall vitiate the contract.

The rate of items not included in the bill of quantities shall be settled by the Employer/Bank
Engineer/Architect in accordance with the provisions of clause 20, hereof.

MEASUREMENTS OF WORKS:

The Bank Engineer/Architect/PMC may from time to time intimate the Contractor that he requires the works
to be measured and the contractor shall forthwith attend or send a qualified agent to assist Bank
Engineer/PMC/Architect’s representative in taking measurements and calculations, and to furnish all
particulars or give all assistance required by either of them.

Should the contractor no attend or neglect or omit to send such an agent, then the measurements and
calculations, and to furnish all particulars or give all assistance required by either of them.

Should the contractor not attend or neglect or omit to send such an agent, then the measurements taken
by the Bank Engineer/PMC/Architects representative approved by them shall be taken to be the correct
measurements. The mode of measurements wherever not mentioned in contract documents be taken in
accordance with the Indian Standard of Method of measurements of building works (1.5.1200 — 1958) and
its revisions, if any. In case of any discrepancy between various contract documents on mode of
measurements, the mode given in Bill of Quantities will take precedence over others.

The contractor or his agent may at the time of measurement take such notes and measurements as he may
require.

All authorised extra works, omissions and all variations made without the Architect's knowledge, if
substantially sanctioned by him in writing shall be included in such measurements.

PRICES FOR SUBSTITUTIONS/EXTRA ETC., ASCERTAINMENT OF:

Should it be found after the completion of the works from measurements taken (in accordance with the
previous paragraph) that any of the quantities or amounts specified for the works in the priced schedule of
quantities of work thus ascertained are less or greater than the amounts and/or tender or that any variations,
is made, and any substituted/ extra (new) items have been executed, the valuation of such quantities/items,
amounts or variations, unless previously or otherwise agreed upon, shall be made in accordance with the
following rules:



The net rates or prices in the original tender shall determine the valuation of the extra (additional
quantities and or extra/substituted item of work), where that work is of a similar character and executed
under similar conditions of the work priced therein. This applied to extra and substituted items of work
to the extent, they are similar in nature to the items in the contract.

The net prices given in the original tender shall determine the value of the items omitted, provided if
omissions vary the conditions under which any remaining items of work are carried out, the prices for the
same shall be valued under thereof.

Where extra/substituted item of works are not of similar character (either partly & fully) and/or executed
under similar conditions as aforesaid or where the omissions vary the conditions under which any
remaining items of works are carried out or if the amount of any omission or additions relative to the
amount of the whole of the contract works or to be any part thereof shall be such that in the opinion of
the Architects the net rate or price contained in the priced schedule of quantities or tender or for any item
of the work involves less or more beyond that reasonably contemplated by the Contractor or is by reason
of such omission or addition rendered unreasonable for in-applicable, the Architect shall fix in consultation
with the Employer such other rates or prices as in the circumstances he shall think reasonable and proper,
which shall be final and binding on the contractor. For extra and substituted items this will apply for
portions of the items for which, items of similar nature are not available in the contract.

Where extra and or substituted items of work cannot be properly measured or valued, the contractor shall
be allowed based on the net local day work rates and wages for the district and prevalent market rates for
materials etc., at the time of ordering that item; provided that in either case vouchers for wages paid
specifying the daily time (and if required by the Architect, the workmen's name) and materials employed
at or before the end of the week following that in which the work has been executed.

The measurements and valuations in respect of the extra and substituted items of work shall be completed within
the "Period of final measurement” or within 3 (three) months from the completion of the contract works as defined
under clause No.26 (certificate of virtual completion.
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UNFIXED MATERIALS:

When any materials intended for the works shall have been placed at site by the contractor, such materials
shall not be removed therefrom (except for the purposes of being used on the works) without the written
authority of the Employer/Bank Engineer/Architect and when the contractor shall have received payment in
respect of any certificate in which the architect shall have stated that he has taken into account the value of
such unfixed materials on the works such materials shall become the property of the Employer and the
Contractor shall be liable for any loss or damage to any such materials.

REMOVAL OF IMPROPER WORK AND MATERIALS:

The Architect shall, during the progress of the works, have power to order in writing from time to time the
removal from the works, within such reasonable times as may be specified in the order, of any materials
which in the opinion of the Employer/Bank Engineer/Architect are not in accordance with the specifications
or the instructions of the Employer/Bank Engineer/Architect; and the substitution with proper materials
and the removal and proper re-execution of any work, which has be executed with materials or
workmanship, not in accordance with the contract/drawings and specifications or instructions etc., the
contractor shall forthwith carry out such orders at his own cost. In case of default on the part of the
contractor to carry out such orders, the Employer shall have the power to employ and pay other persons to
carry out the same and all expenses consequent thereon or incidental thereto shall be borne by the
Contractor, and shall be recoverable from the contractor by the Employer, or may be deducted by the
Architect, from any money due or may become due to the contractor for this work or on any other account.
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Instead of this procedure for work not done in accordance with the contract, the Employer/Bank
Engineer/Architect may allow such work to remain, and in that case may make allowance for the difference
in value together with such further allowance for damages to the Employer, as in his opinion may be
reasonable. This allowance shall be recoverable from the contractor by the Employer, or may be deducted
by the Architect, from any money due or may become due to the contractor for this work or on any other
accounts. The decision of Architects in these matters shall be final and binding on the contractor.

DEFECTS AFTER COMPLETION:

Any defect, shrinkage, settlement or other faults which may appear with in the “Defects Liability Period”
stated in the Appendix on Page 10 i.e. within 12 months after the virtual completion of the works arising in
the opinion of the Architect and the Bank, from materials or workmanship not in accordance with the
contract, shall upon the directions and writing of the Employer/Bank Engineer/Architect and within such
reasonable time as shall be specified therein, be rectified and made good by the Contractor at his own cost.
In case of default, the Employer may employ any other person to amend and make good such defects,
shrinkage, settlements or other faults. All damages, loss and expenses consequent therein or incidental
thereto shall be made good and borne by the contractor and such damage, loss and expenses shall be
recoverable from him by the employer or may be deducted by the Employer, the damages, loss and
expenses from any sums that may be due to the contractor or amount retained under condition 38
(Certificate and payment) and in event of the amount retained being insufficient recover the balance from
the amount held against EMD & Security deposit under clause 10.1 & 10.2 on Page 5 or any other amounts
due or may become due later.

CERTIFICATE OF VIRTUAL COMPLETION:

The contractors shall intimate in writing to the Bank Engineer/Architects, as and when the works are
complete in all respects in order to enable the Bank Engineer/Architect to intimate the Employer to take
possession of the same. The works shall not be considered as virtually completed, until the Bank
Engineer/Architect has certified in writing that the same have been “Virtually completed” and accepted by
the employed. The defects liability period shall commence, only from the date of such virtual completion
certificate.

OTHER PERSONS ENGAGED BY THE EMPLOYER:

The Employer reserves the right to use the premises and any portions of the site for the execution of any
work not included in this contract which he may desire to carry out through other persons, and the
contractor is to allow all reasonable facilities for the execution of such work, except by special arrangement
with the Employer. Such work shall be carried out in such a manner a not to impede the progress of the
works included in the contract, and the contractor shall not be responsible for any damage or delay which
may happen to or be occasioned by such work.

INSURANCE IN RESPECT OF DAMAGE TO PERSONS AND PROPERTY:

The contractor shall be responsible for all injury to persons, animals or things and for all structural and
decorative damage to property, which may arise from operation or neglect of himself or any of his or sub-
contractor's employees, whether or any other cause whatever in any way connected with the carrying out
of this contract. This clause shall be held to include, interalia any damage to buildings, whether immediately
adjacent or otherwise, any damage to roads, caused to the buildings and works forming the subject of this
contract by frost or other inclement weather. The contractor shall indemnify the employer and hold him
harmless in respect of all and any expenses arising from any such injury or damage to persons or property
as aforesaid and also in respect of any claim made in respect of injury or damage under any acts of
government or otherwise, and also in respect of any award of compensation or damages consequent upon
such claim.
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The Contractor shall reinstate all damages of every sort mentioned in this clause, so as to deliver up the
whole of the contract works complete and perfect in every respect and so as to make good or otherwise
satisfy all claims for damage to the property of third parties.

The contractor shall indemnify the Employer against all claims which may be made against the Employer,
by any member of the Public or other party, in respect of anything which may arise in respect of the works
or in consequence thereof and shall at his own cost, effect and maintain until one month after the works
are taken over by the Employer or three months after the date of completion of the contract with an
approved office, a policy of Insurance in the joint names of the Employer and the contractor against such
risks and signing of the contract. The contract shall also indemnify the employer against all claims which
may be made upon the Employer whether under the Workmen's compensation act or any other statute in
force during the currency of this contract or at common law in respect of any employees of the contractor
or of any sub-contractor and shall at his own expense effect and maintain until one month beyond the
virtual completion of the contract, with an approved office. A policy of Insurance in the joint names of the
Employer and the Contractor against such risks and deposit such policy or policies with the Bank Engineer
/Architects from time to time, during the currency of the contract. In default of the contractor insuring as
provided above, the Bank Engineer /Architect on behalf of the Employer may so insure and may deduct
the premiums paid from any money due or which may become due to the contractor.

The contractor shall be responsible for anything which may be excluded from the Insurance Policies above
referred to and also for all other damages to any property arising out of and incidental to the negligent or
defective carrying out of this contract however, such damage shall be caused.

The Contractor shall also indemnify the Employer in respect of any costs, charges or expenses arising out
of any claim or proceedings and also in respect of any Award of or compensation of damages arising
therefrom.

The Employer with the concurrence of the Bank Engineer /Architect shall be at liberty and is hereby
empowered to deduct the amount of any damages, compensations, costs, charges and expenses arising or
occurring from or in respect of any such claims of damages from any sums due or to become due to the
contractor.

CONTRACTOR'S ALL RISK POLICY:

The contractor shall within 7 days from the date of commencement of the work insure the works at his cost
and keep them insured until one month after the works are taken over by the Employer or three months
after the date of completion whichever is earlier, against loss or damage by fire and usual risks other than
fire against which insurers generally provide cover in a CONTRACTOR'S ALL RISK POLICY, with an insurer to
be approved the Bank Engineer /Architects, in the joint names of the Employer and contractor (the name
of the former being placed first in the policy), progressively for the full amount of the contract, in three
stages, beginning with 1/3 of the contract value, and for any further sum as called upon to do so by the
Architect, with the prior written consent of the Employer, the premium of such further sum being allowed
to the contractor as an authorized extra. Such policy shall cover the property of the Employer only and
Architects and surveyor's fees for assessing the claim and in connection with his services generally in
reinstatement and shall not cover any property of the contractor of any subcontractor or employee. The
contractor shall deposit the policy and receipts for the premiums paid with the Architects, within twenty
one days of the date of commencement of work, unless otherwise instructed, as provided above failing
which the employer or the Architect on his behalf may insure and may deduct the premium paid from any
money that may be due or that may become due to the contractor. The contractor shall as soon as the
claim under the policy is settled, or the work reinstated by the insurers should they elect to do so, proceed
with all due diligence with the completion of the works in the same manner as though the fire or other such
risk had not occurred and in all respects under the same conditions of contract.

The contractor in case of rebuilding or reinstatement after fire or other such usual risk shall be entitled to
such extension of time for completion as recommended by the Architect.
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Please refer Special Conditions of Contract, clauses.

MINIMUM AMOUNT OF THIRD PARTY INSURANCE:

Such insurance shall be effected with an insurer and in terms approved by the SBI which approval shall not
be reasonably withheld and for at least the amount stated below. The contractor shall, whenever required,
produce to the Bank Engineer /Architect/Consultant the policy or policies of insurance cover and receipts
for payment of the current premium.

The minimum insurance cover for physical property, injury, and death is Rs. 5.00 lakhs per occurrence with
the number of occurrences limited to four. After each occurrence contractor will pay additional premium

necessary to make insurance valid for four occurrences always.

COMMENCEMENT AND COMPLETION:

The contractor shall be allowed admittance to the site on the "Date of Commencement” stated in the
Appendix, and he shall thereupon and forthwith begin the works and shall regularly proceed with and
complete the same (except such painting or other decorative work as the Architect may desire to delay) on
or before the ‘Day of Completion” started in the Appendix subject nevertheless to the provisions for
extension of time hereinafter contained.

DELAY AND EXTENSION OF TIME:

If in the opinion of the Bank Engineer /Architect the works be delayed:
by force majeure, or

by reason of any exceptionally inclement weather, or

by reason of proceedings taken on threatened by or dispute with adjoining or neighbouring owners or
public authorities arising otherwise, than through the contractor's own default, or

by the works or delays of the contractors or tradesmen engaged or nominated by the Employer or Architect
and not referred to in the Schedule of Quantities and/or specifications, or

by reason of civil, commotion, local combination of workmen or strike or lock-out affecting any of the
buildings/traders, or

by reason of the Architect’s instructions as per clause 2, or
In consequence of the contractor not having in due time, necessary instructions from the Architect, for
which he shall have specifically applied in writing ahead of time, giving reasonable time to prepare such

instructions.

The Architect shall make a fair and reasonable assessment for extension of time, for completion of the
contract works which may be approved by the Employer.

In case of such strike or lock-out, the contractor shall as soon as possible, give written notice thereof to the
Bank Engineer /Architect, but the contractor shall nevertheless constantly use his endeavours to prevent
delay and shall do all that may reasonably be required, to the satisfaction of the Architect to proceed with
the work.

DAMAGES FOR NON-COMPLETION:

If the contractor fails to complete the works by the date stated in clause 31 (date of completion) or within
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any extended time certified under clause 32 (extension of time) and if the Bank Engineer /Architect shall
certify in writing on or before the date of issue of the certificate for the last payment to which the contractor
may become entitled hereunder that the works could have been reasonably completed by the said date or
within the said extended time, then the contractor shall pay to the Employer or allow the employer to
recover from dues to the contractor on any account the sum stated in clause 16 of “Notice to contractors”
(liquidated damages and not by way of penalty), subject to a maximum amount of 5% as stated in Appendix
of General Conditions of contract and as stated in clause 14 of “Notice to contractors” and such damages
may be deducted from any money due or which may become due to the contractor.

The deduction of such sums shall not, however, absolve the contractor of his responsibility and obligations
to complete the work in its entirety.

FAILURE BY CONTRACTOR TO COMPLY WITH ARCHITECT'S INSTRUCTIONS:

If the contractor after receipt of written notice from the Architect requiring compliance with such further
drawings and/or Architects instruction, fails within seven days to comply with the same, the Employer/Bank
Engineer/Architect may employ and pay other persons to execute any such work whatsoever as may be
necessary to give effect thereto and all costs incurred in connection therewith shall be recoverable from the
contractors by the employer on a Certificate by the Architect as a debit or may be deducted by him from
any money due or which may become due to the contractors.

ARCHITECT'S DELAY IN PROGRESS:

The Architect may delay the progress of the works in case of rains or otherwise, without vitiating the contract
and grant such extension of time with the approval of the Employer for the completion of the contract as
he may think proper and sufficient in consequence of such delay, and the contractor shall not make any
claim for compensation or damage in relation thereto.

SUSPENSION OF WORKS:

If the contractor, except on account of any legal restraint upon the employer preventing the continuance
of the works, or on account of any of the causes mentioned in the clause “Extension of time” or in the case
of certificate being withheld or not paid when due, shall suspend works or in the opinion of the Bank
Engineer /Architects, shall neglect or fail to proceed with due diligence in the performance of his part of the
contract or if he shall more than once make default in the respects mentioned in clause 24 (removal of
improper work and materials), the Employer through the Bank Engineer /Architect shall have the power to
give notice in writing to the contractor required that the works be provided within a reasonable manner,
and with reasonable despatch, such notice shall not be unreasonably given and must signify that it purports
to be a notice under the provisions of this clause and must specify the acts or defaults on the part of the
contractor upon which it is based. After such notice shall have been given, the contractor shall not be at
liberty to remove from the site of works, or from any ground contiguous thereto, the site of works, or from
any ground contiguous thereto, any plant or materials belonging to him which shall have been placed
thereon for the purpose of work, and the Employer shall have lien upon such plants and materials to subsist
from date of such notice being given until the notice shall has been complied with, provided always that
such line shall not under any circumstances subsist after the expiration of 30 (thirty) day from the date of
such notice given, unless the employer shall have entered upon and taken possession of the works and site,
as hereinafter provided.

If the contractor shall fail for seven days after such notice has been given, to proceed with the works as
therein prescribed, the Employer may enter upon and take possession of the works and site, and of all such
plants, machinery and materials thereon intended to be used for the works, and the Employer shall retain
and hold a lien upon all such plants, machinery and materials until the work shall have been completed,
under powers hereinafter conferred upon him;

If the Employer shall exercise the above power, he may engage any other person to complete the works
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and exclude the contractor, his agents and servants from entry upon or access to the same, except that the
contractor or any person appointed in writing may have access at all times during the progress of the works
to inspect, survey and measure the works. Such written appointments or a copy thereof shall be delivered
to the Bank Engineer /Architects before the person appointed comes on to the works and the Employer
shall take such steps as in the opinion of the Bank Engineer /Architect may be reasonably necessary for
completion the works, without undue delay or expenses using for that purpose the plant, machinery and
materials above mentioned in so far as they as they are suitable and adopted to such use.

Upon the completion of the works, the Bank Engineer /Architects shall certify the amount of the expenses
properly incurred consequent on and incidental to the default of the contractor as aforesaid and in
completion the works by other persons.

Should the amount so certified as the expenses properly incurred be less than amount which should have
been due to the contractor upon the completion of the works by him, the difference shall be paid to the
contractor by the Employer, should the amount of the former exceed the later, the difference shall be paid
by the contractor to the Employer. The Employer shall not be liable to make any further payments or
compensation to the contractor for or on accounts of the proper use of the plant for the completion of the
works under the provisions herein before mentioned other than such payments as is included in the
contract.

After the works shall have been so completed by persons other than the contractor, under the provisions
herein before contained, the Bank Engineer /Architect shall give notice to the contractor to remove his plan
and all surplus materials as may not have been used in the completion of the works from the site.

If such plant and materials are not removed within a period of 14 days after the notice shall have been
given, the Employer may remove and sell the same, holding the proceeds less the cost of the removal and
sale, to the credit of the contractor. The Employer shall not be responsible for any loss sustained by the
Contractor from the sale of the plant in the event of the Contractor not removing it after notice.

PRIME/ BASIC COST AND PROVISIONAL SUMS:

Where “Prime/ Basic Cost” (P.C.) prices or provisional sums of money are considered for any goods or works
in the specifications or Schedule of quantities or deviations hereof, the same are exclusive of any trade
discounts, or allowances, discount for cash, or profit which the contractor may require and or carriage and
fixing, loading/unloading, wastages, taxes etc.

All goods or work, for which prime cost prices or provisional sums of money are considered may be selected
or ordered from any manufacturer’'s or firms, at the discretion of the Architect or the Employer. The
Employer reserves to himself the right of paying directly for any such goods or work and the Architect may
deduct the said prices or sums from the amount of the contract. Should any goods or works for which
prime cost prices or provisional sums are considered or portions of same be not required, such prices or
sums, together with the profits allowed for such additional amount as the Contractor may have allowed for
carriage and fixing will be deducted in full from the amount of the Contract. Whether the goods be ordered
by the Contractor or otherwise, the contractor shall at his own cost fix the same, if called upon to do so,
and the contractor shall also receive and sign for such goods and be responsible for their safe custody as
and from the date of their delivery upon the works.

In cases in which provisional quantities of items/materials are contained in the contract, the contractor shall
provide such materials and or execute such items to such amounts or to greater or lesser amounts as the
Architect shall direct in his schedule of quantities.

No prime cost sum or sums (or any portion thereof) shall be included in any certificate for payment to the
contractor until the receipted accounts relating to them have been produced by the contractor to the
Architect. Such accounts shall show all discounts and any sum or sums in respect of such discounts shall
be treated as a trade discount. Provided always, that should the contractor in lieu of producing such
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receipted accounts, request the Architect in writing to issue a certificate to the Employer for such sum or
sums, due either on account or in settlement to a sub-contractor direct, the Architect shall, upon satisfying
himself that the sub-contractor is entitled to the same, so issue the certificate and such sum or sums be
deducted from the amount of the contractor, at the settlement of accounts and any profit or sum to which
the contractor is properly entitled, in respect of such sub-contract, and which is in conformity with the terms
of contract as though the amount of such certificates to the sub-contractor has been included in a certificate
drawn in favour of the contractor.

If the contractor neither produces the receipt not gives authority to the Architect to issue a certificate in
favour of such sub-contractor direct, the Architect may upon giving the contractor SEVEN DAYS NOTICE in
writing of his intentions to do so, issue to the sub-contractor such certificate direct to the Employer and
obtain a receipt from the sub-contractor, which receipt shall be deemed as a discharge for the amount of
such certificates, as though given by the contractor. In such event, the contractor shall not be allowed any
profit he may have added in the Schedule of Quantities upon such sub-contract.

The exercise of the option before referred to by the Contractor and the issue of certificates, as before
described to sub-contractor direct of certificates by the Architect, shall not however, relieve the contractor
from any of the liabilities in respect of insufficient, faulty of incomplete work of the sub-contractor for which
he may be liable under the terms of the contract.

CERTIFICATES AND PAYMENTS:

The contractor shall be paid by the Employer after due checking and after making necessary correction from
time to time, by instalments under Interim Certificates to be issued by the Bank Engineer /Architect on
account of the works executed by the contractor based on the joint measurements taken by the PMC, the
Bank Engineer /Architects representative and the contractors representative when in the opinion of the
Architect, work to the approximate value named in the Appendix on Page 10 as “Value of work for Interim
Certificates”, (or less at the reasonable discretion of the Architect & Employer) has be executed in
accordance with the Contract, subject however, to a retention of the percentage of such value named in the
Appendix hereto mentioned as “Retention Percentage for Interim Certificates”, until the total amount
retained shall reach the sum named in the appendix as Total Retention Money, after which time the
instalments shall be upto the full value of the work subsequently so executed plus such amount as he may
consider proper on account of materials delivered upon the site by the contractor for use in the work and
available on the date of billing.

And when the works have been virtually completed and the Bank Engineer/ Architect shall have certified in
writing that they have been so completed, the contractor shall be paid by the Employer after satisfying
himself in accordance with the certificate to be issued by the Architect, the sum of money named in the
Appendix as ‘Instalment after Virtual Completion’ being a part of the said Total Retention Money.

The Contractor shall be entitled to the payment of the final balance (balance security deposit/retention
money) in accordance with the final certificate to be issued in writing by the Bank Engineer /Architect at the
expiration of the period referred to as ‘The Defects Liquidation Liability period’ in appendix , from the date
of virtual completion or as soon after the expiration of such period as the work shall have been finally
completed and all defects made good according to the true intent and meaning hereof, whichever shall
happen, provided always that the issue by the Bank Engineer /Architect of any Certificate during the
progress of the works or after the completion shall not relieve the contractor from his liabilities in cases of
fraud, dishonesty or fraudulent concealment relating to the works or materials or any matter dealt within
the certificate, and in case of all such defects and insufficiencies in the works or materials, which reasonable
examination would have disclosed. No certificate of the Bank Engineer /Architect shall by itself be
conclusive evidence that any works or materials to which it relates are in accordance with the contract.

The Bank Engineer /Architect shall have power to withhold any Certificate, if the works or any parts thereof
are not being carried out to his and employers satisfaction. The Architect may by any certificate make any
correction in any previous Certificate, which shall have been issued by him. Payment upon the Architect's
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Certificates shall be made within the period named in the Appendix as 'Period of Honoring of Certificates,
after such certificates have been delivered to Employer.

NOTICES:

Notices for the Employer, the Architect, or the Contractor may be served personally or by being left at or
sent by registered post to the last known place of abode or business of the party to whom the same is to
be given or in the case of the contractor by being left on the works. In case of a company or corporation,
notices may be served at or sent by registered post to the Registered Offices of the Company or
Corporation. Any notice sent by registered post shall be deemed to be served at the time, when in the
ordinary course of post it would be delivered.

TERMINATION OF CONTRACT BY THE EMPLOYER:

If the contractor being an individual or a firm, commit any act of insolvency, or shall be adjudged as Insolvent
or being an incorporated Company shall have an order for compulsory winding up made against it or pass
an effective resolution for winding up voluntarily or subject to the Supervision of the Court and of the
Official Assignee of the Liquidator in such acts of insolvency or winding up, shall be unable within seven
days after notice to him requiring him to do so, to show to the reasonable satisfaction of the Bank Engineer
/Architect that he is able to carry out and fulfill the contract, and to give security thereof, if so required by
the Architect.

Or if the contractor (whether an individual, firm or incorporated Co.) shall suffer execution to be issued.

Or shall suffer any payment under this contract to be attached by or on behalf of any of the creditors of the
contractor.

Or shall assign or sublet this contract without the consent in writing of the Architects/Employer first
obtained.

Or shall charge or encumber this Contract or any payments due or which may be due to the Contract
thereunder.

Or if the Bank Engineer /Architect shall certify in writing to the Employer that the contractor,

a. has abandoned the contract or

b. has failed to commence the works, or has without any lawful excuse under these conditions
suspended the progress of the works for 7 days, after receiving from the Architect written notice to
proceed, or

C. has failed to proceed with the works with such due diligence and failed to make such due progress

as would enable the works to be completed within the time agreed upon, or

d. has failed to remove materials from the site or to pull down and replace work for 7 days after
receiving from the Architect written notice that the said materials or work were condemned and
rejected by the Architect under these conditions, or

e. has neglected persistently to observe and perform all or any of the acts, matters or things by this
contract to the observed and performed by the Contractors for 7 days after written notice shall
have been given to the contractor requiring the contractor to observe or perform the same, or

f. has to the determent of good workmanship or in defiance of the Architect’s instructions to the
contrary, sublet any part of the contract.
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Then and in any of the said cases the Employer with written consent of the Bank Engineer /Architect,
may notwithstanding any previous waiver, after giving 7 days notice in writing to the contractor,
determine the contract, but without hereby affecting the powers of the Architect to continue in
force as full as if the contract has not been so determined and as if the works subsequently executed
has been executed by or on behalf of the contractor.

And further, the Employer under recommendations of the Architect, by his Agents, or servants may
enter upon and take possession of the works and all plants, tools, scaffoldings, sheds, machinery,
and other equipment and materials also laying upon the premises or the adjoining lands or roads,
and use the same as his own property or may employ the same by means of his own servants and
workmen in carrying on and completion the works or by employing any other contractors or other
persons to complete the works and the contractor shall not in any way interrupt or do not act,
matter or thing to prevent or hinder such other contractor or other persons or person employed
for completing and finishing or using the materials and plant for the works. When the works shall
be completed or soon thereafter as convenient, the Architect shall give a notice in writing to the
contractor to remove his surplus materials and plant, and should the contractor fail to do so, within
a period of 7 days, after receipt thereof by him, the Employer shall sell the same by publication and
shall give credit to the contractor for the amount realised. The Architect shall thereafter ascertain
and certify in writing under his hand when (if anything) what shall be due to or payable by the
Employer for the value of the said plant and materials so taken possession of by the Employer, and
the expense or loss, which the Employer shall have incurred due to the contractor, and the amount
which shall be so certified shall thereupon be paid by the Employer to the contractor or by the
contractor to the Employer, as the case may be.

TERMINATION OF CONTRACT BY CONTRACTOR:

If payment of the amount payable by the Employer under certificate of the Bank Engineer /Architect as
provided for hereinafter shall be in arrears and unpaid for 45 (Forty Five) days after notice in writing
requiring payment of the amount, as aforesaid shall have been given by the Contractor to the Employer, or
if the Employer obstructs the issue of any such certificates, or if the employer commits any Act of insolvency,
or if the Employer (being an incorporated company) shall have an order made against him or pass an
effective.

Resolution for winding up, either compulsorily or subject to the supervision of the Court or voluntarily, or if
the Official Liquidator or the Employer shall repudiate the contract, or if the if the Official Liquidator in any
such winding up shall be unable within 15 days notice to him requiring him to do so, to the reasonable
satisfaction of the contractor that he is not able to carry out and fulfill the contract and to give security for
the same (including Earnest money), or if the works be stopped for any payments due, and to become due
thereunder and if required under the order of the Architects or the Employer or by an injunction or other
order of any court of law, then in any of the said cases, the contractor shall be at liberty to determine the
contract by notice in writing to the Employer/Architect, and he shall be entitled to recover from the
Employer, payment for all works executed and for any losses he may sustain, upon any plant or materials
supplied or purchased or prepared for the purpose of the contract.

In arriving at the amount of such payment, the net rates contained in the contract shall be followed, or
where the same may not apply, valuation shall be made in accordance with clause 20 thereof.

Matters to be finally determined by the Architects and the Bank (Called excepted matters) — (refer 43(a)
below), which shall be final, conclusive and binding on the following matters:

a) Instructions

b) Transactions with local authorities

o) Proof of quality of materials

d) Assigning or under letting of the contract,

e) Certificate as to the causes of delay on the part of the contractor and justifying extension of time
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or otherwise,

f) Rectification of defects pointed out during the defects liability period.

g) Notice to the contractor to the effect that he is not proceeding with due diligence.
h) Certificate that the contractor has abandoned the contract.

i) Notice for determination of the contract by the Employer.

ARBITRATION:

When the contractor is dissatisfied with the decision of the Architect/Employer, the contractor is required
to give a notice to the Employer within 30 days of the receipt
of such decision, for the appointment of the Arbitrator for the settlement of the outstanding disputes.

Regional Manager of Region concerned shall be appointed to refer those disputes for adjudication to a sole
arbitration.

It is also a term of the contract that if the contractor does not make any demand for Arbitrator in respect of
any claims within 90 days of receiving the intimation from the Bank that the final bill is ready for payment,
the claims if any received after 90 days period shall be absolutely barred from reference to the Arbitrator.

All disputes or differences of any kind whatsoever, which shall at any time arise between the parties hereto
touching or concerning the works or the execution or maintenance thereof this contract, or the rights
touching or of this contract, effect thereof, or to the rights or liabilities of the parties arising out of or in
relation thereto, whether during progress or after determination, foreclosure or breach of the contract
(other than those in respect of which the decision expressed to be final and binding in cases listed out in
condition 40 above), Architects shall, after written notice to either party to the contract and to the
appointing Authority, who shall be appointed for this purpose by the employer refer those disputes for
adjudication to a sole arbitrator, to be appointed as hereinafter provided.

For the purpose of appointing the sole arbitrator referred to above, the Appointing authority will send,
within thirty days of receipt by him of the written notice aforesaid, to the contractor a panel of three names
of persons, who shall be presently unconnected with the organization for which the work executed.

The contractor shall on receipt by him of the names as aforesaid, select any one of the persons named to
be appointed as a sole arbitrator and communicate his name to be appointed as a sole arbitrator to the
Appointing Authority, within thirty days of receipt of the names by him. The Appointing Authority shall
thereupon without any delay appoint the said person as the sole arbitrator. If the contractor fails to
communicate such selection as provided above within the period specified, the Appointing Authority shall
make the selection and appoint the selected person as the sole arbitrator.

If the Appointing Authority fails to send to the contractor the panel of three names as aforesaid within the
period specified, the contractor shall send to the appointing authority a panel of three names of persons,
who shall be unconnected with either party. The Appointing Authority shall on receipt by him of the names
as aforesaid select any one of the persons named and appoint his as the sole arbitrator. If the Appointing
Authority fails to select the person and appoint him as the sole arbitrator within 30 days of receipt by him
of the panel and inform the contractor accordingly, the contractor shall be entitled to appoint one of the
persons from the panel as the sole arbitrator and communicate his name to the Appointing Authority.

If the Arbitrator so appointed is unable or unwilling to act or resigns his appointment or vacates his office
due to any reasons whatsoever, another sole arbitrator shall be appointed as aforesaid.

The work under the contract, shall however, continue during the arbitration proceedings and no payment
due or payable to the contractor shall be withheld on account of such proceedings.

The arbitrator shall be deemed to have entered on the reference, on the date he issues notice to both the
parties, fixing the date of first hearing.



The arbitrator may from time to time, with the consent of the parties, enlarge the time for making and
publishing the award.

The Arbitrator shall give a separate award in respect of each dispute or difference referred to him. The
Arbitrator shall decide each dispute in accordance with the terms of the contract and give a reasoned award.
The venue of arbitration shall be such a place, as may be fixed by the Arbitrator in his sole discretion.

The fees, if any, of the Arbitrator, if required to be paid before the award is made and published, shall be
paid half and half by each of the parties. The costs of the reference and of the award including the fees, if
any, of the Arbitrator, who may direct to any by whom and in what manner such costs or any part there of
shall be paid and may fix or settle the amount of costs to be so paid.

The award of the Arbitrator shall be final and binding on both the parties.
Subject to aforesaid, the provisions of the Arbitration and Conciliation Act, 1996, or any statutory

modifications or re-enactments thereof, and the rules made thereunder, and for time being in force, shall
apply to the arbitration proceedings under this clause.
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SPECIAL CONDITIONS OF CONTRACT

INSPECTION OF DRAWINGS:

Before filling in the tender, the contractor will have to check up all drawings and Schedule of quantities,
and will have to get immediate clarifications from the Architect on any point, that he feels is vague or
uncertain. No claim/damages or compensation will be entertained on this account.

CONTRACTOR TO VISIT SITE:

Each tenderer must, before submitting his tender, visit the site of works, so as to ascertain the physical site
conditions prices and availability and quality of materials according to specifications before submitting the
guotations. No excuse regarding non-availability of any materials or changes in the price will be entertained
or extra allowed on that account.

The existing adjacent buildings belonging to Govt/private which are in close proximity of the proposed
Interiors, hence the contractor shall cater for all arrangements to carry out the work without causing any
disturbance to the occupants by providing screens with bamboo matting or other suitable material
approved by Architects/Engineer. The contractor shall ensure that no dust or construction material falls
near/around the existing buildings.

EXECUTION OF WORK (PRICES TO INCLUDE):

The whole of the work as described in the Contract (including the Schedule of Quantities, the specifications
and all drawings pertaining thereto) and as advised by the Architect & employer from time to time is to be
carried out and completed in all its parts to the entire satisfaction of the Architect & Employer. Any minor
details of construction, which may not have been definitely referred to in this contract, but which are usual
in sound building, road and all construction practice and essential to the work, are deemed to be included
in this contract. Rates quoted in the Tender is inclusive of transportation and other over heads.

The rates quoted in the tender should also include all charges for:

a) 1. Carrying
2. Hauling
3. Labour
4, Fixing
5. Watering
6. Cleaning
7. Making good and
8. Maintenance etc.

b) The contractor should arrange timely at his cost for all required.

i) Plant, machinery, scaffolding, formwork, ladders, ropes, nails, spikes, shuttering, temporary
supports, platforms, tools, all materials etc., required for executing the work, and protecting them
from weather and other normal/natural causes.

ii) Covering/protecting for the walling and other works, during inclement weather, strikes etc., as and
when necessary and or as directed.

iii) All temporary canvas covers/covering, lights, tarpaulin, barricades, water shoots etc.

iv) All stairs and steps, thresholds and any other requisite protection for the works.

V) All required temporary weather-proof sheds at such places and in a manner approved by the

Architect, for the storage and protection of materials, against the effects of sun and rain.
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vi) All required temporary fences, lighting/sign-boards etc., guards, approaches and roads as may be
necessary for execution of the contract works and for safegaurding the public.

C) The Architect & Employer will be the sole judge in deciding as to the suitability or otherwise of the
tools/formwork/machinery or plant that may be brought to the work site by the contractor for the

proper execution of the work.

d) The rates quoted by the tenderer in the Schedule of Probable items of work will be deemed to be
for the finished work.

e) The rates quoted shall be exclusive of GST. However the GST as applicable shall be paid
extra to the contractor .

SCHEDULE OF QUANTITIES:

The Schedule of quantities forms part of the contract, but the Employer reserves the right to modify the
same or any part thereof as per variation clause stated herein below. The contractor shall not be allowed
any compensation or damages for the work which is so omitted or cancelled or added or substituted by
the Architect & Employer.

QUANTITIES LIABLE TO VARY:

This clause applies for unlimited variations (+ or -) for items of foundations and those executed below plinth
level. For all other items, only in case where + variations of any item exceeds 100% of Quantities of
respective items given in the schedule of quantities of the contract, such additional quantities of those items
shall be treated as extra items and valued as per clause 45 of special conditions of contract, considering of
that rates for these items cannot be derived from the contracted items of work.

The quantities indicated in the bill of quantities are only approximate, and hence may vary on either side (+
or -) for accomplishing the works enunciated under the scope of works, in accordance with designs,
drawings and specifications and or instructions of the Architect & Employer. Variations may also occur,
consequent upon addition or deletion or substitution of particular items, change of designs or specifications
during the course of execution. The contractor, in either case, is bound to carry out the modified quantities
up to +100% (plus one hundred percent) variation, without any enhancement in rates and at the same rates
as per accepted original tendered rates.

Please refer clause 4, 5 & 6 of General conditions of contract.

FILLING OF TENDERS:

The rates and amounts for each tendered item should filled in separate columns provided for in the
Schedule of quantities and all the amounts should be totaled up in order to show the aggregate value of
the entire tender. All rates shall be filled in both words and figures. These figures and words shall be
preceded by ‘Rs’ and ‘Ps’ as the case may be, and while filling in words, must end with “Only”. Example:

i) Rs.15.25 (Rupees fifteen and paise twenty five only)
ii) Rs.20.00 (Rupees twenty only)

The rates quoted in figures should be clearly show the rates in full. While filling rates in words, each line
should end in ‘-, and if continued further, last line for the rate of each item shall end in “Only”. All
corrections, by the contractor in the tender schedule shall be duly attested by the initials of the tenderer.
Corrections which are not attested or overwritings in rates may entail the rejection of the tender.

In case the rate written in figures/words/amount differ, the following procedure shall be followed:
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a)

b)

When there is a difference between the rates in figures and in words, the rates which correspond to the
amounts worked out by the contractor will be taken as correct.

When the amount of an item is not worked out by the contractor or it does not correspond with the rate
written either in figures or in words, then the rate quoted by the contractors in words shall be taken as
correct.

When the rates quoted by the contractor in figures and in word tallies but the amount is not worked out
correctly, the rate quoted by the contractor shall be taken as correct and not the amount.

ACCESS OF INSPECTION:

The contractor is to provide at all times, during the progress of the works and the maintenance period,
means of access with ladders, gangways etc., and the necessary attendants to move and adopt the same as
directed for the inspection or measurement of the work by the Employer/Bank Engineer/Architect or any
other agency employed by the client.

DIMENSIONS:

In all cases figured dimensions are to be accepted in preference to scaled sizes. Large scale details shall
take precedence over small scale details/drawings. In case of any discrepancy, the contractor shall ask for
a clarification, before proceeding with the work. Accordingly, if any work is executed without prior
clarification, it is liable to be rejected and shall not be paid for,

PROGRAMME OF WORKS:

The contractor on starting the work shall furnish to the Employer and Architect a PERT/CPM programme,
for carrying out the work stage by stage in the stipulated time, for the approval of Architects and Employer,
and follow strictly the approved time schedule by incorporating changes, if any, so authorised by the
Employer/Bank Engineer/Architect, to ensure the completion of construction work ins stipulated time. A
graph or chart on individual item/group of items/trades of work shall be maintained, showing the progress
both in terms of quantities and value, week by week. The contractor shall submit to the Employer and
Architect a weekly progress report stating the number of skilled and unskilled labourers employed on the
work, working hours done, quantity of cement, steel and other major items of materials (quantity and value
wise) used and corresponding place, type and quantity of work done during the period.

The contractor must inform the Architects, 3 days in advance of requirement of respective drawings and
details by him, from time to time. The contractor shall strictly adhere to the approved programme and
arrange for the materials and labour etc., accordingly.

Despite repeated instructions, if the contractor fails to show satisfactory progress of the work, the
Employer/Architect may take suitable action as deemed fit, including levying of liquidated damages not
exceeding 2% of contract price for delay of every week or part thereof, subject to a limit of total liquidated
damages levied under this clause to 5% of contract price without prejudice to any terms and conditions of
the contract.

OFFICES, STORES, SHEDS ETC., ON THE SITE:

The contractor shall provide for all necessary storage on the site, in a specified area for all materials, in such
a manner that all such materials, tools etc., shall be duly protected from damages by weather or any other
cause. Stores for storage of cement shall have all weather proof floors, walls and roof and have proper
locking arrangements and must be secure. All these must be maintained till the work is completed and so
certified by the Architect. Necessary and adequate watch and ward for all such accommodations and stores
shall be provided for by the contractor at his cost and same included in the rates/amounts quoted by him.
All such stores shall be cleared away and the ground left in good and proper order on completion of this
contract unless otherwise expressly mentioned herein.



11.

12.

13.

14.

15.

All materials which are stored on the site such as plywood, false ceiling material etc., shall be stacked in such
a manner as to facilitate rapid and easy checking of quantities of such materials and prevent deterioration
in quality due to water etc.

WATER AND ELECTRICITY:

Contractor shall make his own and adequate arrangements for water required for drinking and construction
purposes and also for required electric supply at site for satisfactory execution and completion of the work,
at his own cost. The contractor shall get the water used for construction purpose tested periodically as per
relevant BIS codes at his cost, and shall get the same approved from Architect and clients before using such
water for the work.

PROCUREMENT OF MATERIALS:

Contractor shall procure all the materials for the work from the open market. Time is the essence of the
contract. Acceptance of the completion date by the contractor shall mean that he has taken into
consideration the availability of all materials of approved make and quality in sufficient quantities at
respective markets/sources, to enable him to complete the entire work in the stipulated period.

Contractor will get samples of all materials approved by the Employer/Bank Engineer/Architect, before
placing order/purchase/procurement. They shall conform to relevant B.L.S. codes and or tender
specifications as applicable.

For all materials, the contractor shall quote for the best quality of the materials of best make/source or
supply and they should be got approved by the Employer/Bank Engineer/Architect, before procurement.

In case sufficient quantities of approved quality materials from approved sources are not available in time,
contractor may have to procure the same from neighbouring areas even with longer leads, as required and
directed, at no extra cost.

SANITARY ACCOMMODATION IN SITE:
The contractor shall provide and maintain at his own cost and expense adequate closet and sanitary
accommodation for the use of his workmen and others in accordance with the rules and regulations of the

relevant local authorities.

FACILITIES TO OTHER CONTRACTORS:

The contractor shall give full facilities and co-operation to all other contractors working at site doing
plumbing, Electrical, civil works etc, as directed by the Architect & Employer and shall arrange his
programme of work, so as not to hinder the progress of other works. The decision of the Architect &
Employer, on any point of disputes between the various contractors, shall be final and binding on all parties
concerned.

TESTING:

The contractor shall, as and when directed by the Architect & Employer, arrange to test materials and/or
portions of the work at site in any approved laboratory at his own cost, in order to provide their soundness
and efficiency. The contractor shall transport all the materials from site to the approved laboratory at his
own cost. The contractor shall carryout all the mandatory tests as per list attached at the frequencies stated
therein. Even after such tests, any materials brought to site or incorporated in the works are found to be
defective or unsound or not as per approved samples, the contractor shall remove the same and re-erect
at his own cost and without any additional time/period for the same, with reference to the date fixed for
completing the work. In case these tests are not carried out at the frequencies stated, then proportionate
costs of materials not so tested, including cost of testing and quantities of items of work executed with such
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materials, if otherwise accepted for retention in the work, will be deducted from the dues to the contractor.
The deductions will be worked out by the Architect/client and shall be final and binding on him.

Tolerance on various material and items of work shall be allowed laid down in the documents below and
the order of precedence shall be:

a) Relevant Indian Standards Specifications.
b) CPWD norms.
C) Manufacturer’s Specifications.

In absence of above Architect’s decision basing on the general practice being following shall be final.
SITE MEETINGS:

A senior representative of the contractor shall attend weekly meetings at works site; and in additions,
meetings as and when arranged by Architect & Employer to discuss the progress of the work and sort out
problems, if any, and ensure that the work is completed in the stipulated time.

CUSTODY AND SECURITY OF MATERIALS:

The contractor shall be responsible for the custody and security of all materials and equipment at site and
he will provide full time watchman/watchmen to look after his materials, stores, equipment'’s etc., including
cement and steel at site and ensure that at no time unauthorized persons gains any access at works site.

NOTICES:

The contractor shall give all notices and pay all necessary and relevant fees and shall comply with all Acts
and Regulations, for the successful completion of the contract work.

STATUTORY REGULATIONS:

The whole of the work including sanitation and electrical is to be complied with, as per the requirements
and bylaws of the relevant statutory authorities, including Contract Labour (Regulation and Abolition)Act,
1970 of Central Government.

MEASUREMENT TO BE RECORDED BEFORE WORK IS COVERED UP:

The contractor shall take joint measurements with the Employer’s representative (Project Management
Consultant or any Engineer identified by the Bank) and Architect’s representative before covering up or
otherwise placing beyond the reach of measurement any item of work. Should the contractor neglect to
do so, the same shall be uncovered at the contractor’s expense or in default thereof, no payment or
allowance shall be made for such work or the materials with which the same was executed.

WORKING AT NIGHT OR ON HOLIDAYS:

The contractor can carry out major work at night, only with prior permission of the Site Engineer of
Employer/Architect and with proper supervision. However, all concrete work will be carried out only
during the day light.

WORKS AT NIGHT:

If the contractor is required to do preliminary works at night, in order to complete the work within the Time
Schedule, the contractor shall provide and maintain at his own cost necessary and sufficient
barricades/lights etc., to enable the work to proceed satisfactorily without danger. Approaches to the site
also shall be sufficiently lighted by the contractor.
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WORKING ON HOLIDAYS:

No work shall be done on Sunday or other Bank holidays that may be notified by the Architect &
Employer, without the specific sanction in writing of the Architect & employer or his representatives.

ACTION WHERE THERE IS NO SPECIFICATION:

In case of any item/class of work, for which there is no specification mentioned (either in part or full), the
same will be carried out in accordance with the relevant CPWD specifications (only for the specifications
missing in the contract) and if not available even there (either in part or full) in, relevant standards of BIS
shall be followed (only for the portions of specifications missing in the contract specifications and CPWD
specifications). Indian standard specifications, subject to the approval of the Architect & Employer.

REPORTING OF ACCIDENT TO:

The contractor shall be responsible for the safety of all persons employed by him on the works and shall
report serious accidents to any of them, whenever and wherever occurring one the works, to Employer who
shall make every arrangement to render all possible assistance. This shall be without prejudice to the
responsibility of the Contractor, under the Insurance clause of the General Conditions. Contractor shall take
all the precautions as detailed in the safety code attached separately.

CLEARING THE SITE ON COMPLETION/DETERMINATION OF WORKS:

The contractor shall clear the site of works as per the instructions of the Architect. The site of works shall
be cleared of all men, materials, sheds, huts etc., belonging to the contractor. The site shall be delivered in
a clean and neat condition, as required by Architect, within a period one week after the job is completed.
In case of failure by the contractor, the Employer, under advice to the Architect, have the right to get the
site cleared to his satisfaction at the risk and cost of the contractor.

POSSESSION OF BUILDINGS/WORK COMPLETED:

The contractor shall hand over to the Employer possession of the completed works in stages, as and when
required, and as directed by the Architect & Employer.

The Employer will take over the possession of completed works in stages as directed by the Architect, and
defects liability period will commence only from the date of final handing over of all the work accordingly.

TYPOGRAPHIC, CLERICAL AND OTHER ERRORS:

The Architects/Employer’s clarification regarding partially omitted particulars or typographical, clerical and
other errors shall be final and binding on the contractors.

INFORMATION TO BE SUPPLIED BY THE CONTRACTOR:

The contractor shall furnish to the architect & Employer the following from time to time:

Detailed industrial statistics regarding the labour employed by him, etc, every month (within 5% of
succeeding month),

The Power of Attorney, name and signature of his authorised representative, who will be in charge for the
execution of work.

The list of technically qualified persons (to be approved by the Architect) employed by him for the execution
of the work within 3days from date of start of work,

The total quantity and quality of materials used for the works, every month within 5% of succeeding month.

In all these matters the decision of the Architect shall be final and binding.
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(a)

(b)
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FORCE MAJEURE :

Neither party shall be held responsible by the other for breach of any condition of this Agreement,
attributable to any “Act of God", Act of State, Strike, lock-out or control or any other reason, beyond the
control of the parties and any breach of clauses arising from such Force Majeure conditions as aforesaid
shall not be regarded as breach of the provisions of this Agreement.

ARCHITECT'S DRAWINGS AND INSTRUCTIONS:

A set of major drawings, along with the contract documents shall be provided to the contractor. If any
clarification or further drawings are required by the Contractor during or before the start of construction
work, the contractor shall inform the Architects and the SBI sufficiently in advance in writing to provide the
same. Working details will be given to the Contractor from time to time, during the progress of work, as
and when required. In case, any other drawing/detail is required by the contractor, he will give a minimum
of fifteen days notice to the Architect.

COMPLETION OF WORK AND LIQUIDATED DAMAGES:

The work shall be completed in 5 months, and reckoned as under: WITHIN ONE DAY AFTER
CONFIRMATION.

3 days from the date of issue of work order.
or
The day on which the contractor receives the possession of the site whichever is later.
or
The contractor is asked in writing to take over the possession of the site.

Time is the essence of the Contract. The Contractor shall strictly adhere to the programme/chart agreed
to. In case the contractor fails to complete the work as mentioned above, the liquidated damages may be
imposed at the rate of 0.5% per each week (or part thereof) of delay, subject to a maximum of 5% of
contract amount.

BILLS OF PAYMENTS:

The minimum value of work for interim payments will be as stated in Appendix. The contractor shall submit
interim bills, once a month on the basis of joint measurements recorded at site by the contractor's
Employer's and the Architects representatives. The bill will be certified by the Architect within 15 working
days from the date of submission of the bill by the contractor, and the Employer will make payment as
stated in the Appendix to General Conditions of Contract. All such interim payments shall not be considered
as an admission of the due performance of the contract or any part thereof in any respect and shall not
preclude the requiring of bad unsound and imperfect or unskilled work to be removed and taken away and
reconstructed or re-erected at contractor's cost, all as per Employer and Architect's instruction and
directions.

WORKMANSHIP:
Quality of materials and workmanship shall conform strictly to specifications given/stipulated in the
tender/contract, and contractor will ensure that the best quality of work will be done to the satisfaction of

the Employer/Bank Engineer/Architect, with strict control on the materials, workmanship and supervision.

SCHEDULE OF QUANTITES:

Quantities mentioned in the Schedule of Quantities, included in the contract, are approximate and are
subjected to variations as per actual site conditions & requirements and as directed by the Architect &
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Employer. The work shall be executed and completed accordingly.

SITE SUPERVISION:

The contractor shall appoint at his own cost competent and adequate number of qualified Engineers at site,
for (1a) joint measurements and preparations of bills. (2b) for testing materials at site and outside
laboratory. (c) for concreting and reinforcement work. (d) for other general supervision. Their appointment
shall be approved by the Architect & Employer. The site engineers shall not be removed from the site
without the written consent of the Architect & Employer.

ENGAGEMENT OF APPRENTICES:

The Contractor shall during the currency of the contract, when called upon by the clients, engage and also
ensure engagement by sub-contractors and others employed by the contractor in connection with the
works such number of apprentices in the categories mentioned in the act and for such period as may be
required by the clients. The contractor shall train them as required under the Apprentice Act 1961 and the
Rules made there under and shall be responsible for all obligations of the clients under the said Act,
including the liability to make payment of apprentices, as required under the said Act.

RATES:

Contractor shall quote all the rates both in figures and in words and any alterations shall have to be initialled
by the contractor. Rates quoted by the contractor for the same item in different schedules shall be same,
and in case different rates are quoted, the lowest will be taken as correct and the schedule corrected
accordingly. In case of discrepancy between rates given in words and figures or in the amount worked out,
the following procedure will be followed:

In case of item rate tender:

The tenderers shall quote their rates for individual items both in words and figures in case of discrepancy
between the rates quoted in words and figures the unit rate quoted in words will prevail. If no rate is quoted
for a particular item the contractor shall not be paid for that item when it is executed.

The amount of each item shall be calculated and the requisite total is given. In case of discrepancy between
the unit rate and the total amount calculated from multiplication of unit rate and the quantity the unit rate

quoted will govern and the amount will be corrected.

The tenderers should not change the units as specified in the tender. If any unit is changed the tenders
would be evaluated as per the original unit and the contractor would be paid accordingly.

The tenderer should not change or modify or delete the description of the item. If any discrepancy is
observed he should immediately bring to the knowledge of the Architect / SBI.

INCOME TAX:

Income tax shall be deducted at source by the client from the contractor’s interim and final bill payments
as required by law.

EXTRA/SUBSTITUTED ITEM RATES:

Such items shall be executed as per directions/instructions of the Architects of the employer.

The work on extra/substituted items shall be started only after the receipt of written order from the
client/Architect. Rates for additional/extra or substituted (altered) items of work, which are not covered in
the contract cannot be derived from the contract item rates either in full or partly, shall be calculated on the
basis of actual costs plus 15% for overhead and profit etc., only to the extent not derivable from the contract
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item rates.

SERVICES DRAWINGS/SHOP DRAWINGS/CATALOGUE:

After getting approval from the Architect & Employer, the contractor shall submit to the concerned local
authorities necessary services drawings showing layouts etc.,, for getting approval of the schemes. On
completion, the contractor shall arrange to get Drainage Completion Certificate and other Certificate
necessary for obtaining Building Completion certificate. The contractor shall furnish completion drawings
of all services in triplicate, showing the work as actual executed, along with levels. Contractor shall submit
for approval 4 copies of shop drawings/ catalogue/ equipment characteristics/ manufacturer's
specifications, drawings etc., as and when required and directed by the Architect & Employer. Costs of all
these are deemed to have been included in the respective item rates quoted by the contractor and nothing
extra shall be paid on account of any of these requirement/acts.

PAYMENT:

No payment whatsoever shall be made by the Employer, if the Contractor abandons the work, due to any
site difficulties etc,

PERMISSION:

The contractor shall also obtain necessary permission approvals from the relevant authorities shall be
obtained by the contractor at no extra cost.

MAINTAINING REGISTERS AT SITE:

The contractor shall maintain registers for consumption of various specials, testing of materials etc., in the
proforma which shall be given by the Architect & Employer from time to time.

AGREEMENT:

The successful contractor shall be required to enter into an agreement in accordance with the Draft
Agreement and Schedule of Conditions etc., within 7 days from the date the contractor is advised by the
Architect & Employer that his tender has been accepted. The contractor shall pay for all stamps and legal
expenses incidental thereto. However, the written acceptance of the tender by the Employer, will constitute
as a binding contract between the Employer and contractor, whose tender has been accepted, whether such
formal agreement is or is not subsequently executed.

INSURANCE:

The contractor shall provide insurance in respect of damage to persons and property and firm insurance as
per clause 27 and 28 of General conditions of contract. In addition he will also insure against riots and civil
commotion. The insurance shall also cover third party and all the persons working at site and visitors
including contractor's, worker's, Architect’s and clients people, other contractor's workers etc. The
contractor shall indemnify the Employer against any claim or compensation or mishaps of whatsoever
nature at site during the progress of work.

The contractor shall prove to the Architect/Client from time to time that he has taken out all the insurance
policies as required and directed and has paid the necessary premium for keeping the policies valid as per
clause 27 & 28 of the General Conditions of Contract.

In case of failure by the Contractor or sub-contractor to effect and keep in force the insurance policies, then
the client, without being bound to, may pay such premiums as may be necessary and deduct the same from
any money due or which may become due to the contractor or recover the same as a debt due from the
contractor.
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INDEBTEDNESS AND LIENS:

The contractor agrees to furnish the Employer from time to time, during the progress of the work as
requested, verified statement showing the contractor’s total outstanding indebtedness in connection with
the work covered by the contract. Before final payment is made, the Employer may require the contractor
to furnish the Employer with satisfactory proof that there are no outstanding debts or liens in connection
with the contract. If during the progress of the work, the contractor shall allow any indebtedness to accrue
to sub-contractor or other and shall fail to pay or discharge same within five (5) days after demand, then
the Employer may withhold any money due to the contractor until such indebtedness is paid, or apply the
same towards the discharge thereof.

WORK PERFORMED AT CONTRACTOR'S RISK:

The contractor shall take all precautions necessary and shall be responsible for the safety of the work and
shall maintain all lights, guards, signs, barricades, temporary passages or other protection necessary for the
purpose. All work shall be done at the contractor’s risk and if any loss or damage shall result from fire or
from any other cause, the contractor shall promptly repair or replace such loss or damage free from all
expenses to the Employer. The Contractor shall be responsible for any loss or damage to materials, tools
or other articles used or held for use in connection with the work. The work shall be carried on to Employer
or of others and without interference with the operation of existing machinery or equipment, if any.

PHOTOGRAPHS:

The contractor at his own cost shall take photographs of site and individual buildings during the progress
of the work as directed by the Architect/Client and submit two copies of each photograph with minimum
size 20 cm x 15 cm to the client/Architect.

INSPECTION BY THE CHIEF TECHNICAL EXAMINERS (VIGILANCE):

The proposed work covered under this tender, during the progress and/ or after completion, can also be
inspected by the Chief Technical Examiner/ Technical Examiner or Officers of the Central Vigilance
Commission, Government of India, on behalf of Architect & Employer to ascertain that the execution of
the work has been done with materials and workmanship all as stipulated in the contract and as directed.

Contractor shall afford all reasonable facilities to the above vigilance staff and also provide them with
ladders, tapes, plum bob, level etc., as required and directed and also necessary labourers skilled/unskilled
to enable them to complete their inspection/study/technical scrutiny and no extra shall be admissible to
the contractor on this account.

SPECIAL CONDITIONS OF CONTRACT:

In the event of any discrepancy with clauses mentioned anywhere else in the tender with the clauses
mentioned within special conditions of contract, the clauses mentioned within the special conditions of
contract shall supersede there mentioned elsewhere.

BIS CODES
It is compulsory for the contractor to keep all the B.1.S. codes mentioned in this tender document at his cost
at the site to ensure the proper supervision/quality of work and materials.

AS BUILT DRAWINGS

The contractor shall prepare and submit a set of as-built drawings, duly certified by the Architect. The set
consists of 2 soft copies and 3 sets of hard copies.
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GENERAL AND TECHNICAL SPECIFICATIONS

These specifications are for the work to done, items to be supplied and materials to be used in the works as
shown and defined on the drawings and described herein all under the supervision and to the satisfaction of
the Consultant/Bank.

The workmanship is to the best available and of a high standard, use must be made of ‘specialist’ tradesman
in all aspects of the work and allowance must be made in the rates for doing so.

The materials and items to be provided by the contractor shall be the best of their respective kinds and as
approved by the consultant/Bank in accordance with samples, which may be submitted for approval and
generally in accordance with the specifications.

Samples of all materials including these specified by name of the manufacturer or the brands, trades name
or the Consultant/Bank for their approval before the contractor either orders or delivers in bulk to the site.
Samples together with their packings are to be provided by the contractor free of any charge and should
any materials be rejected, the same will be removed from the site at the expenses of the contractor.

The contractor is also required to submit specimen finishes of all colours, fabrics, polish shades, etc., for
approval of the Consultant/Bank before proceeding with such works.

Should it be necessary to prepare shop drawings, the contractor at his own expenses prepare and submit
atleast four sets of such drawings to Consultant/ Bank for approval.

The contractor shall produce all invoices, vouchers or receipts account of all purchases done by him for
materials if called upon to do so either by consultants or the Bank.

The contractor should verify all measurements given in the drawing at the site before commencing the
work. Any difference should be clarified with the Consultant before commencing the work.

Partition line out shall be done at the site before starting the work and got approved from the Consultants.
The contractor shall submit Bar chart (CPM Method) for the complete work within one week of letter of
acceptance of tender and get the same approved from Consultant/Bank. In advance to co-ordinate the
work with other agencies.

In order to complete the work in time, the contractor may have to work in more than one shift and beyond
office hours. He will do so without any extra charges and without causing any disturbance/inconvenience

to the neighbourhood.

The contractor shall make necessary security arrangements at the site for the safety of his tools, materials
and equipment etc., at his own cost.

The contractor shall quote his rate including the cost of materials as specified, corresponding wastages,
labour, sales tax or any other taxes and duties, octroi, transportation to worksite etc.

The rates are firm and no escalation on any account shall be allowed on accepted rates.

Workmanship for Joinery:

Timber is to be cut to required size and length and the joinery should start immediately after the line out is
finalized. It should be framed up (but not bonded) and stored until required for fixing position. At this
stage it should be bonded and wedged up. Any portion that warps or develops shakes or other defects
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shall be replaced before wedging up. The whole work is to be framed and finished in a proper line and
level and as detailed in the drawings and fitted with all necessary metal ties, straps, bolts, screws.

Twining bonded joints are to be cross tongued with teak tongues.

The contractor shall be responsible for providing and maintaining temporary coverage required for the
protection of dressed, finished or semi-finished works if left unprotected. He is also to clean out all shavings,
cut ends and other wastages from all parts of the work at his expenses.

Laminate sheeting shall be of specified thickness, make and either plain, sued, satin or with design finish
samples showing the surface texture and pattern are to be submitted in proper sizes for approval before
use.

The laminates shall be fixed with proper adhesive of approved grade and brand.

The contact surface of dowels, tenons, wedges etc,, shall be glued with proper adhesive. Wherever joinery
and carpentry works is likely to come in contact with moisture the adhesive shall be water proof.

List of Indian Standards referred to:

IS:1200: Latest Measurements of buildings & Civil Engineering works , methods of
IS: 287 -1973 Recommendation for maximum permissible Moisture content of timber.
IS: 1141 -1973 Code of practice for seasoning of timber.

IS : 3845 - 1966 Code of practise for joints used in wooden furniture.

IS : 3548 — 1966 Glazing in Buildings.

IS: 1137 — 1965 Specification for ready mixed paint brushing

IS: 113 -1950 matt or egg shell flat/wooden coating under-

IS: 133 -1975 coating/finishing, Grey filler etc., for

IS: 110 - 1968 interiors.

IS: 129 - 1950

IS: 1948 Aluminium doors, windows & partitions.

Inspection and Testing:

The Consultant/Bank shall be entitled at all times at the risk of contractor to inspect and/or test by itself or through
an independent agency appointed by the Bank to inspect, and/or test all the materials, components, and items of
work at the expenses of the contractor. All such tests shall be done as per ISI guidelines and as directed by
Consultants/Bank.

MODE OF MEASUREMENTS

Partition Panelling : Sg.mt. area—one side only panelling
finished length x finished height (frame work including vertical/horizontal
members above the false ceiling will not be included in measurements and such
members shall be treated as included in this mode of measurement in the case of
partition having difference finished heights on either sides average height shall be
considered e€g.2400mm and 2500 then 2450mm will be average height. This will
also include T.W. bends.



2. Storage Units Sg.mt area — front elevation finished length x finished height

3. False ceiling : Sg.mt area finished length x finished width
No. deduction of AC grills, lights, cutouts, cornices, drops etc., to be measured
separate in Sq.mt.

4. Soffits : Sg.mt total finished length x total finished depth (width including drops of
pelment, if any).

5. Rounding off
measurements: All measurements shall be rounded off to the nearest second decimal point eg.
21.465m will be 21.47m.
6. Measurement for
venetian : Actual area of the blinds physically fixed in place.
blinds
7. PVC flooring Sg.mts area

Finished length x Finished width (deducting Shall be made for columns, cutouts,
etc) only finished area shall be paid.

Wherever not mentioned measurements shall be measured as per ISI S.P.No.27.

14. SAFETY CODE

Suitable scaffolds should be provided for workman for all the works that cannot safely be done from the ground
or from solid construction, except in cases of short duration works, which can be done safely from ladders. When
a ladder is used, an extra mazdoor shall be engaged for holding the ladder and if the ladder is used for carrying
materials as well, it shall be of rigid construction made either of good quality wood or steel. The steps shall have a
minimum width of 450mm and a maximum rise of 300mm. Suitable foot and hand holds of good quality wood or
steel shall be provided and the ladder shall be given an inclination not steeper than 1 in 4 (1 horizontal to 4
vertical).

Scaffolding or staging more than 300mm above the ground or floor, swung or suspended from an overhead
support, shall be erected with stationery supports and shall have guard rails properly attached, bolted, braced and
otherwise secured and atleast 900mm high above the floor or platform of such scaffolding or staging and
extending along the entire length of the outside and ends there of with only such openings as may necessary for
the access of persons and delivery of materials. Such scaffolding or staging shall be so fastened as to prevent it
from swaying from the building or structure.

Working platform, gangways and stairways should be so constructed that they should not sag unduly or unequally
and if the height of the platform or the gangway or the stairway is more than 3-6m above ground level or floor
level, they should be closely boarded, should have adequate width and should be suitably fastened, as described
in (ii) above.

Every opening in the floor of a building or in a working platform be provided with suitable means to prevent the
fall of persons or materials by providing suitable fencing or railing, whose minimum height shall be 900mm.

Safe means of access shall be provided to all working platforms and other working places. Every ladder shall be
securely fixed. No portable single ladder shall be over 9 M in length while the width between side rails in ring
ladder shall be in no case be less than 300mm. For longer ladders, this width should be increased atleast 6mm for
each additional foot of length. Spacing of steps shall be uniform and shall not exceed 300mm.



Adequate precautions shall be taken to prevent danger from electrical equipment. At the work site, no materials
shall be so stacked or placed as to cause danger or inconvenience to any person or the public. The contractor
shall also provide all necessary fencing and lights to protect the public from accident, and shall be bound to bear
the expenses of defence of every suit, action or other proceedings at law that may be brought by any person for
injury sustained owing to neglect of the above precautions and to pay damages and costs, which may be awarded
in such suit, action or proceedings to any such persons or which may with the consent of the contractor be paid to
compromise any claim by any such person.

1.a.

Demolition:
Before any demolition work is commenced and also during the progress of the work.

All roads and open areas adjacent to the work site shall either be closed or suitably protected.

No electric cable or apparatus which is liable to be a source of danger over a cable or apparatus used
by the operator shall remain electrically charged.

All practical steps shall be taken to prevent danger to persons employed, from the risk of fire or
explosion or flooding. No floor, roof or other part of the building shall be so over- loaded with debris
or materials, so as to render it unsafe.

All necessary personal safety equipments as considered adequate by the Architects should be kept
available for the use of the persons employed on the site and maintained in a condition suitable for
immediate use and the contractor should take adequate steps to ensure proper use of equipment by
the concerned.

Workers employed in mixing asphaltic materials, cement and lime mortars shall be provided with protective
footwear and protective gloves.

Those engaged in white washing and mixing or stacking of cement bags or any material which is injurious to
the eyes shall be provided with protective goggles.

Those engaged in welding works shall be provided with welder’s protective (eye) shields.

Stone breakers shall be provided with protective goggles and protective clothing and seated at sufficiently
safe intervals.

When workers are employed in sewers and manholes, which are in use, the contractor shall ensure that the
manhole covers are opened and are ventilated atleast for an hour before the workers are allowed to get into
the manhole and the manholes so opened shall be cardoned off with suitable railing and provided with
warning signals or boards to prevent accidents to the public.

The contractor shall not employ men below the age of 18 years and women on the work of painting with
products containing lead in any form. Wherever men above the age of 18 years are employed on the work
of lead painting, the following precautions should be taken.

No paint containing lead or lead products shall be used except in the form of paste or readymade paint.
Suitable face masks should be supplied for use to the workers when paint is applied in the form of spray or a
surface having lead paint is rubbed and scrapped.

Overalls shall be supplied by the contractors to the workers and adequate facilities for washing shall be
provided to the working painters during and on cessation of work.

When the work is done near any place, where there is risk of drowning, all necessary equipment should
be provided and kept ready for use and all necessary steps taken for prompt rescue of any person in
danger and adequate provisions should be made for prompt first aid treatment of all injuries likely to
be sustained during the course of the work.

Use of hoisting machine and shackle including their attachments, in charge and supports shall conform
to the following standards or conditions.

These shall be of good mechanical construction, sound material and adequate strength and free from
any patent defects and shall be kept in good working order.
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Every rope used in hoisting or lowering materials or as a means of suspension shall be of durable
quality and adequate strength and free from patent defects.

Every crane driver or hoisting appliance operator shall be properly qualified and no person under the
age of 21 years should be in charge of any hoisting machine including any scaffolding or give signals
to the operator.

In case of every hoisting machine and of every chain, ring hook, shackle swivel and pulley block used in
hoisting or lowering or as means of suspension, the safe working load shall be ascertained by adequate
means. Every hoisting machine and all gear referred to above shall be plainly marked with the safe working
load. In case of a hoisting machine having a variable safe working load, each safe working load and the
condition under which it is applicable shall be clearly indicated. No part of any machine or any gear referred
above in this paragraph shall be loaded beyond the safe working load except for the purpose of testing.

In case of departmental machines, the safe working load shall be notified by the clients. As regards
contractor’s machines the contractor shall notify the safe working load of the machines to the consultants,
whenever he brings any machinery to site of work and get it verified by the consultants.

Motors, gearing, transmission, electric wiring and other dangerous parts of hoisting appliances should
be provided with efficient safeguards. Hoisting appliances should be provided with such means as will
reduce and minimise the risk of accidental descent of loads. Adequate precautions should be taken to
reduce to the minimum risks of any part of a suspended load becoming accidentally displaced. Sleeves
and boots as may be necessary should be provided, whenever workers are employed on electrical
installations. The workers should not wear any rings, watches and carry keys or other materials, which
are good conductors of electricity.

All scaffolds, ladders and other safety devices mentioned or described herein shall be maintained in
safe condition. No scaffold, ladder, or equipment shall be altered or removed while it is in use.
Adequate washing facilities should be provided at or near place of work.

To ensure effective enforcement of the rules and regulations relating to safety precautions, the
arrangements made by the contractor shall be open to inspection by the clients or the Architect.

These safety provisions should be brought to the notice of all concerned by display of a notice board
at a prominent place of the workspot. The person, responsible for compliance of the safety code, shall
be named therein by the contractor.

Not withstanding the above clauses for (i) to (xiv), there is nothing in these to exempt the contractor
from the operation of any other Act or Rules in force in the Republic of India.



LABOUR LAWS AND RULES

The Site Engineer shall ensure that the contractor maintains relevant records and fulfils all conditions and
requirements in accordance with

The payment of Wages Act

Employer’s Liability Act

Workmen's Compensation Act

Contract Labour (Regulations & Abolition) Act 1970 and Central Rules 1971.

Apprentices Act 1961.

Any other Act or enactment relating thereto and rules framed thereunder from time to time.

S0 Qo0 T

The Site Engineer shall refrain from involving himself and the supervisors under him by
comments/advice/attempts at mediation in any kind of labour dispute at site. His job is only to report to his
superiors any happenings of the this sort in an objective manner.

EMPLOYER'S RESPONSIBILITY — CONTRACT LABOUR (REGULATIONS AND ABOLITION) ACT 1970 AND RULES 1971

With a view to ensuring that the provisions of the Act are not contravened, the Site Engineer should give particular
attention to the following points and see that all the provisions of the Act are enforced:

1. Principal Employer (Banks) is registered as per the Act.

2. Contractor holds a licence under the Act from the Local Labour Commissioner for the appointment of
Contract labour.

3. Required notice boards, registers and records as provided in section 29 of the Act are maintained by
the contractor.

4. Payment of proper wages as per the rules are effected within the prescribed time limits by the
contractor.

5. Prescribed facilities and amenities are provided by the contractor.

6. Proper efforts are made by the contractor to set right contravention of law, as soon as the notice

pointing out the same is received from the Labour Enforcement Officer, and reports “on action taken”
are sent to the Labour Enforcement officer at the earliest with copies to the Employer.

BRIEF PROCEDURE ON ONLINE REVERSE AUCTION (IF APPLICABLE ONLY) :

A) Down load the tender document from our Web site www.sbi.co.in under procurement
) Submit EMD physically at our office, (at the address mentioned above).
C) Submit technical documents in online website: https://tenderwizrd.com / sbietender

D) The Technical Bids will be opened first. After evaluation of technical Bids, verification of technical details, the
qualified vendors list will be finalized. Only the technically qualified vendors will be allowed to participate in
next stages of tendering.

E) On line e-reverse auction will be conducted from the technically qualified vendors. The date and time of the
e-reverse auction will be communicated to only qualified vendors. The indicative price bids will be obtained
before the e-reverse auction

F) The start price, decrement values will be announced before the reverse auction.



GENERAL SPECIFICATIONS — INTERIOR WORKS.

Timber:

Hardwood and Teakwood shall be the best wood locally available and should be well & properly seasoned of mature
growth, free from worm holes, large loose or dead knots or other defects and will not suffer warping, splitting or
other defects through improper handling.

Teakwood to be either CP or Ballarshah and shall be of best quality, free from soft heart, worm & bee holes and
other defects.

All wrought timber is to be sawn, planned or works to correct sizes and shapes as shown in the drawings. An
allowance of 2mm shall be permitted for each wrought face.

Plywood:
Plywood shall be of urea formaldehyde phenol bonded of approved B.W.R. type, make, brand, etc. Thickness of

plywood shall be as per details given in the drawings/specifications.

JOINTS :

All Joints will be standard mortise and tenon, dovetails, dowel, cross-halved, mitred, tongued and grooved and
invited. Nailed or glued butt joints will not be permitted. Except in exceptional cases nailed butt joints will not be
accepted.

FASTENINGS :

Screws , nails, bolts, will generally be of M.S. G. | wire, except in following examples : "Out door Furniture" fastenings
will be of brass or other non-Corrosive metal. In hardware, they will match the finish of the hardware item.

Brass Nails in a finished surface shall be neatly punched and the hole filled with wood filler matching the finish.
Screws in a finished surface will be round head, raised head or sunk (beneath the surface and the hole plugged with
matching colour and grain of the wood surface) unless specially detailed.

HARDWARE :

Hinges, lock, latches, door tracks etc., shall be as specified and as far as it possible, by the manufacturer specified.
In any variation of this the quality of the substitute shall be equal to or better than the original specified, and sampled
should be submitted to the Designer for prior approval.

METAL :

Where metal logs frames etc., are used these shall be welded, brazed, bolted or riveted as required and on finished
surfaces. Welding, brazing riveting shall be neatly smoothed so that no evidence of this is apparent on the final
finish of the metal, which will be as specified on drawing. On all legs, wood or metal, nylon glides or castor as
indicated are to be installed.

FINISH :

This will be as indicated on the drawing and colour scheme chart and materials (timber, Acrylic Solid Surface (Corian),
plastic laminates, lacquer, paints,PU finish etc.,) must be specified. No variations will be accepted unless with the
prior approval of the Designer. " Backs " of cabinets etc., where wall hung, shall be treated with an approved brand
of wood preservative. Full size drawings or sample prototypes are to be submitted for approval as requested.

Note: This specification is of a general type only, and must be used in conjunction with the drawing of the particular
item being made. Anything shown on the drawing, but not in the specification must be complied with, and vise
versa.



TECHNICAL SPECIFICATIONS FOR CIVIL WORKS

1.0 CARRIAGE OF MATERIALS

1.1 GENERAL
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The carriage and stacking of materials shall be done as directed by the Engineer-in-Charge. Any tools and
plants, required for the work shall be arranged by the Contractor. The carriage of materials includes loading
within a lead of 50 metres, unloading and stacking within a lead of 50 metres.

1.2 RESPONSIBILITY FOR LOSS OR DAMAGE

Loading, carriage, unloading and stacking shall be done carefully to avoid loss or damage to the materials.
In case of any loss or damage, recovery shall be effected from the Contractor at twice the Departmental
issue rates of the materials. If the departmental issue rates of the materials are not available then the
recovery shall be effected at twice the prevailing market rates as determined by the Engineer-in-Charge.

1.3 MODE OF CARRIAGE

Depending upon the feasibility and economy, the Engineer-in-Charge shall determine the mode of
carriage viz. whether by mechanical or animal transport or manual labour.

14 LEAD

All distances shall be measured over the shortest practical route and not necessarily the route actually
taken. Route other than shortest practical route may be considered in cases of unavoidable circumstances
and as approved by Engineer-in-Charge alongwith reasons in writing.

Carriage by manual labour shall be reckoned in units of 50 metres or part thereof.

Carriage by animal and mechanical transport shall be reckoned in one km unit. Distances of 0.5 km or more
shall be taken as 1 km and distance of less than 0.5 km shall be ignored. However, when the total lead is less
than 0.5 km, it will not be ignored but paid for separately in successive stages of 50metres subject to the
condlition that the rate worked on this basis does not exceed the rate for initial leadof 7 km by mechanical/
animal transport.

2.0 GENERAL CONSIDERATION FOR STACKING AND STORAGE

Planning of Storage Layout

For any site, there should be proper planning of the layout for stacking and storage of different materials,
components and equipments with proper access and proper manoeuvrability of the vehicles carrying the
material. While planning the layout, the requirements of various materials, components andequipments at
different stages of construction shall be considered. The storage & stacking check list is given in Table 1.1.
For further details refer IS- 4082.

Material shall be stored in such a manner as to prevent deterioration or intrusion of foreign matterand to
ensure the preservation of their quality and fitness for the work.

1.5 PROTECTION AGAINST ATMOSPHERIC AGENCIES

Materials stored at site, depending upon the individual characteristics, shall be protected from
atmospheric actions, such as rain, sun, winds and moisture to avoid deterioration.

1.6 PROTECTION AGAINST FIRE AND OTHER HAZARDS

Materials like timber, coal, paints, etc. shall be stored in such a way that there may not be any possibility
of fire hazards. Inflammable materials like kerosene and petrol, shall be stored in accordancewith the
relevant rules and regulations so as to ensure the desired safety during storage. Stacks shall not be piled
so high as to make them unstable under fire fighting conditions and in general they shall notbe more than
4.5 m in height. The provisions given in IS 13416 (part 5) shall be followed.



1.7  STACKING AND STORAGE OF MATERIALS

1.7.1 Cement

In case cement is received in bags. Cement shall be stored at the work site in a building or a shed which
is dry, leakproof and as moisture proof as possible. The building or shed for storage shouldhave minimum
number of windows and close fitting doors and these should be kept closed as far as possible.

Cement shall be stored and stacked in bags and shall be kept free from the possibility of any dampness
or moisture coming in contact with them. Cement bags shall be stacked off the floor on wooden planks
in such a way as to keep about 150 mm to 200 mm clear above the floor. The floor maycomprise of lean
cement concrete or two layers of dry bricks laid on well consolidated earth. A space of600 mm minimum
shall be left alround between the exterior walls and the stacks

In the stacks the cement bags shall be kept close together to reduce circulation of air as much as possible.
Owing to pressure on the bottom layer of bags sometimes ‘warehouse pack’ is developed in these bags.
This can be removed easily by rolling the bags when the cement is taken out for use. Lumbed bags, if any
should be removed and disposed off.

The height of stack shall not be more than 10 bags to prevent the possibility of lumping up underpressure.
The width of the stack shall be not more than four bags length or 3 metres. In stacks more than 8 bags
high, the cement bags shall be arranged alternately length-wise and cross-wise so as to tiethe stacks
together and minimize the danger of topping over. Cement bags shall be stacked in a manner to facilitate
their removal and use in the order in which they are received; a lable showing date of receipt of cement
shall be put on each stack to know the age of cement.

For extra safety during the monsoon, or when it is expected to store for an unusually long period,the stack
shall be completely enclosed by a water proofing membrane such as polyethylene, which shallclose on the
top of the stack. Care shall be taken to see that the waterproofing membrane is not damaged any time
during use.

Cement in gunny bags, paper bags and polyethylene bags shall be stored separately.

In case cement is received in drums. These shall be stored on plane level ground, as far as possible near the
concrete mixing place. Aftertaking out the required quantity of cement, the lid of the drum shall be securely
tied to prevent ingress ofmoisture.

In case cement is received in silos. The silos shall be placed near the concrete batching plant. Proper access
shall be provided for the replacement of silos.

Different types of cements shall be stacked and stored separately.

1.7.2 BRICKS

Bricks shall be stacked in regular tiers as and when they are unloaded to minimize breakage and
defacement. These shall not be dumped at site.

Bricks stacks shall be placed close to the site of work so that least effort is required to unload andtransport
the bricks again by loading on pallets or in barrows. Building bricks shall be loaded or unloaded a
pair at a time unless palletized. Unloading of building bricks or handling in any other waylikely to damage
the corners or edges or other parts of bricks shall not be permitted.

Bricks shall be stacked on dry firm ground. For proper inspection of quality and ease in counting the stacks
shall be 50 bricks long, 10 bricks high and not more than 4 bricks in width, the bricks being placed on
edge, two at a time along the width of the stack. Clear distance between adjacent stacks shallnot be less
than 0.8 m. Bricks of each truck load shall be put in one stack.

Bricks of different types, such as clay bricks, clay fly ash bricks, fly ash lime bricks, sand lime (calcium
silicate) bricks, auto-clave bricks etc. shall be stacked separately. Bricks of different classification and size
consideration (such as, conventional and modular) shall be stacked separately. Also bricks of different
types, such as, solid, hollow and perforated shall be stacked separately.

1.7.3 BLOCKS

Blocks are available as hollow and solid concrete blocks, hollow and solid light weight concrete blocks,



autoclaved aerated concrete blocks, concrete stone masonry blocks and soil based blocks.

Blocks shall be unloaded one at a time and stacked in regular tiers to minimize breakage and defacement.
These shall not be dumped at site. The height of the stack shall not be more than 1.2 m. The length of the
stack shall not be more than 3.0 m, as far as possible and the width shall be of two orthree blocks.
Normally blocks cured for 28 days only should be received at site. In case blocks cured for less than 28
days are received, these shall be stacked separately. All blocks should be water cured for 10 to14 days and
air cured for another 15 days; thus no blocks with less than 28 days curing shall be used inbuilding
construction.

Blocks shall be placed close to the site of work so that least effort is required for their transportation.
Blocks manufactured at site shall be stacked at least for required minimum curing period as given.

The date of manufacture of the blocks shall be suitably marked on the stacks of blocks manufactured at
factory or site.

1.7.4 FLOOR, WALL AND ROOF TILES

Floor, wall and clay roof tiles of different types, such as, cement concrete tiles (plain, coloured and terrazzo)
and ceramic tiles (glazed and unglazed) shall be stacked on regular platform as far as possible under cover
in proper layers and in tiers and they shall not be dumped in heaps. In the stack, the tiles shall be so placed
that the mould surface of one faces that of another. Height of the stack shallnot be more than one metre.
During unloading, these shall be handled carefully so as to avoid breakage.

Tiles of different quality, size and thickness shall be stacked separately to facilitate easy removalfor use in
work. Tiles when supplied by manufacturers packed in wooden crates, shall be stored in crates. The crates
shall be opened one at a time as and when required for use.

Ceramic tiles and clay roof tiles are generally supplied in cartons which shall be handled with care. It is
preferable to transport these at the site on platform trolleys.

1.7.5 AGGREGATES

Aggregates shall be stored at site on a hard dry and level patch of ground. If such a surface is not available,
a platform of planks or old corrugated iron sheets, or a floor of bricks, or a thin layer of lean concrete
shall be made so as to prevent contamination with clay, dust, vegetable and other foreignmatter.

Stacks of fine and coarse aggregates shall be kept in separate stock piles sufficiently removed from each
other to prevent the material at the edges of the piles from getting intermixed. On a large job,it is desirable
to construct dividing walls to give each type of aggregates its own compartment. Fine aggregates shall be
stacked in a place where loss due to the effect of wind is minimum.

Unless specified otherwise or necessitated by site conditions stacking of the aggregates should be carried
out in regular stacks

. FLY ASH

Fly ash shall be stored in such a manner as to permit easy access for proper inspection and identification
of each consignment. Fly ash in bulk quantities shall be stored in stack similar to fine aggregates as
specified in 1.11 to avoid any intrusion of foreign matter. Fly ash in bags shall be storedin stacks not more
than 10 bags high.

1.7.6 STEEL

For each classification of steel, separate areas shall be earmarked. It is desirable that ends of bars and sections
of each class be painted in distinct separate colours.

Steel reinforcement shall ordinarily be stored in such a way as to avoid distortion and to prevent
deterioration and corrosion. It is desirable to coat reinforcement with cement wash before stacking to
prevent scaling and rusting.

Bars of different classification, sizes and lengths shall be stored separately to facilitate issues in such sizes
and lengths so as to minimize wastage in cutting from standard lengths.

In case of long storage, reinforcement bars shall be stacked above ground level by at lest 150 mm. Also in
coastal areas or in case of long storage a coat of cement wash shall be given to prevent scaling and rusting.
Structural steel of different classification, sizes and lengths shall be stored separately. It shall bestored
above ground level by at least 150 mm upon platforms, skids or any other suitable supports to avoid



distortion of sections. In coastal areas or in case of long storage suitable protective coating of primer paint
shall be given to prevent scaling and rusting.

1.7.7 ALUMINIUM SECTIONS

Aluminium sections of different classification, sizes and lengths shall be stored separately, on a level
platform under cover. The aluminium sections shall not be pulled or pushed from the stack nor shall be
slided over each other, to protect the anodizing layer.

1.7.8 DOORS, WINDOWS AND VENTILATORS

General

While unloading, shifting handling and stacking timber or other lignocellulosic material based, metaland
plastic door and window frames and shutters, care shall be taken that the material is not dragged one
over the other as it may cause damage to the surface of the material particularly in the case of decorative
shutters. The material should be lifted and carried preferably flat avoiding damage of cornersor sides.
Metal and plastic doors, windows and ventilators shall be stacked upright (on their sills) on level ground
preferably on wooden battens and shall not come in contact with dirt and ashes. If received in crates they
shall be stacked according to manufacturer’s instructions and removed from the crates as and when
required for the work.

Metal and plastic frames of doors, windows and ventilators shall be stacked upside down with thekick plates
at the top. These shall not be allowed to stand for long in this manner before being fixed soas to avoid
the door frames getting out of shape and hinges being strained and shutters drooping.

During the period of storage all metal doors, windows and ventilators shall be protected from loose
cement and mortar by suitable covering such as tarpauline. The tarpauline shall be hung looselyon
temporary framing to permit circulation of air to prevent condensation.

All timber and other lignocellulosic material based frames and shutters shall be stored in a dry and clean
covered space away from any infestation and dampness. The storage shall preferably be in well ventilated
dry rooms. The frames shall be stacked one over the other in vertical stacks with cross battens at regular
distances to keep the stack vertical and straight. These cross battens should be of uniform thickness and
placed vertically one above the other. The door shutters shall be stacked in the form of clean vertical stacks
over the other and at least 80 mm above ground on pallets or suitable beams or rafters. The top of the
stack shall be covered by a protecting cover and weighted down by means of scantlings or other suitable
weights. The shutter stack shall rest on hard and level ground.

If any timber or other lignocellulosic material based frame or shutter becomes wet during transit,it shall
be kept separate from the undamaged material. The wet material may be dried by stacking in shade with
battens in between adjacent boards with free access of dry air generally following the guidance laid down
in IS 1141.

Separate stacks shall be built up for each size, each grade and each type of material. When materials of
different sizes grades and types are to be stacked in one stack due to shortage of space, the bigger size
shall be stacked in the lower portion of the stacks. Suitable pallets or separating battensshall be kept in
between the two types of material.

1.7.9 ROOFING SHEETS

Roofing sheets shall be stored and handled in such a manner as not do damage them in any way.

Plain and corrugated asbestos cement sheets shall be stacked horizontally to a height of not more than
one meter on a firm and level ground, with timber or other packing beneath them. If stackedin exposed
position, they shall be protected from damage by the winds.

Asbestos cement sheets of same variety and size shall be stacked together. Damage sheets shall not be
stacked with sound materials. All damaged sheets shall be salvaged as early as possible.

Corrugated galvanized iron sheets and aluminium sheets shall be stacked horizontally to a heightof not
more than 0.5 m on a firm and level ground, with timber or other packing beneath them. To protectthem
from dust and rain water, these shall be covered with tarpaulin or polyethylene sheets.



Plastic sheets and glass reinforced plastic (GRP) sheets shall be stacked under a shed to a height of not
more than 0.5 m on a firm and level ground with timber or other packing beneath them.

1.7.10GYPSUM BOARDS, PLYWOOD, FIBREBOARD, PARTICLE BOARD, BLOCK BOARD, ETC.

These boards shall be stored flat in a covered clean and dry place. Different sizes and types of each of
these boards shall be stacked separately.

The board shall be stacked on a flat platform on which a wooden frame shall be constructed with 50mm x
25 mm battens in such a way that it will give support to all four edges and corners of the boards with
intermediate battens placed at suitable intervals to avoid warping.

The boards shall be stacked in a solid block in a clear vertical alignment. The top sheet of each stackshall be
suitably weighed down to prevent warping wherever necessary.

The boards shall be unloaded and stacked with utmost care avoiding damage to the corners and surface.
In case of decorative plywood and decorative boards, the surfaces of which are likely to get damaged by
dragging one sheet over another it is advisable that these are lifted as far as possible in pairs facing each
other.

1.7.11 GLASS SHEETS

It is important that all glass sheets whether stored in crates or not shall be kept dry. Suitable covered
storage space shall be provided for the safe storage of the glass sheets. In removing glass sheets from
crates, great care shall be taken to avoid damages. The glass sheets shall be lifted and stored on its long
edges against a vertical wall or other support with the first sheet so placed that its bottom edge is 25 mm
from the vertical support. The stacks shall be of not more than 25 panes and shallbe supported at two
points by fillets of wood at 300 mm from each end. The whole stack shall be as close and as upright as
possible.

The glass sheets of different sizes, thickness and type shall be stacked separately. The distance between
any two stacks shall be of the order of 400 mm.

1.7.12UNPLASTICIZED PVC PIPES

The pipe should be given adequate support at all times. Pipes should be stored on a reasonablyflat surface
free from stones and sharp projections so that the pipe is supported throughout its length. Instorage, pipe
racks should be avoided. Pipe should not be stacked in large piles, especially under warmtemperature
conditions as the bottom pipes may distort, thus giving rise to difficulty in jointing. Socket and spigot
pipes should be stacked in layers with sockets placed at alternate ends of the stacks to avoidlopsided stacks.
It is recommended not to store pipe inside another pipe.

On no account should pipes be stored in a stressed or bent condition or near the sources of heat.

Pipes should not be stacked more than 1.5 m high. Pipes of different sizes and classes shouldbe stacked
separately.

The ends of pipe should be protected from abrasion particularly those specially prepared for jointing either
spigot or socket solvent welded joints or shouldered for use with couplings.

In tropical conditions, pipes should be stored in shade. In very cold weather, the impact strengthof PVC is
reduced making it brittle and more care in handling shall be exercised in wintry condition.

If due to unsatisfactory storage of handling a pipe becomes kinked, the damaged portion shouldbe cut
out completely. Kinking is likely to occur only on very thin walled pipes.

1.7.13BITUMEN, ROAD TAR, ASPHALT, ETC.

All types of bitumen, road tar, asphalt, etc, in drums or containers shall be stacked vertically on their
bottoms in up to 3 tiers. Leaky drums shall be segregated. Empty drums shall be stored in pyramidal stacks
neatly in rows.

1.7.14WATER

Wherever water is to be stored for construction purposes this shall be done in proper storage tanks to
prevent any organic impurities getting mixed up with it.



1.7.150IL PAINTS

All containers of paints, thinners and allied materials shall preferably be stored in a separate room on
floors with sand cushions. The room shall be well-ventilated and free from excessive heat, sparks of flame
and direct rays of sun. The containers of paint shall be kept covered or properly fitted with lid and shall
not be kept open except while using. The containers of paints have expiry date marked by the
manufacturers, which should be highlighted so as to facilitate use of paint within due period.

1.7.16 SANITARY APPLIANCES

All sanitary appliances shall be carefully stored under cover to prevent damage. When acceptingand storing
appliances, advance planning shall be made regarding the sequence of removal from the store to the
assembly positions. Supporting brackets shall be so stored as to be readily accessible for use with the
appliances.

1.7.177 OTHER MATERIALS

Small articles like nails, screws, nuts and bolts, door and window fittings, polishing stones, protective
clothing, spare parts of machinery, linings, packing, water supply and sanitary fittings,electrical
fittings, insulation board, etc, shall be kept in suitable and properly protected store rooms. Valuable small
material such as, copper pipes and fittings shall be kept under lock and key.

1.7.18 MEASUREMENTS
Length, breadth and height of stacks shall be measured correct to a cm. The quantity shall be worked out
in cubic metre correct to two place of decimal. The volume of stacks shall be reduced by percentages as
shown against each for looseness in stacking to arrive at the net quantity for payment .No reduction shall
be made in respect of articles or materials for which mode of payment is by length orweight or number.

Earth

In loose stacks such as cart loads, lorry loads, etc. - 20%

In fills consolidated by light mechanical machinery — 10%

In fills consolidated by heavy mechanical machinery but not under OMC (Optimum Moisture Content) —
5%

In fills consolidated by heavy mechanical machinery at OMC — Nil

Consolidated fills in confined situation such as under floors. etc. — Nil

Other Materials

Manure or sludge — 8%
Moorum, building rubbish Lime and sand — Nil
Stone metal, 40 mm nominal size and above — 7.5%

1.7.19 Coarse aggregate/ stone metal below 40 mm nominal size — Nil

Soling stone/ Boulder 100 mm and above — 15%
Excavated rocks — 50%

RATE
The rate for carriage of materials is inclusive of all the operations described above.

2.0 EARTH WORK

2.1 CLASSIFICATION OF SOILS
The earthwork shall be classified under the following categories and measured separately for eachcategory:

(a) All kind of soils: Generally any strata, such as sand, gravel, loam, clay, mud, black cotton moorum,
shingle, river or nallah bed boulders, siding of roads, paths etc. and hard core, macadam surface of



any description (water bound, grouted tarmac etc.), lime concrete mud concrete and their mixtures
which for excavation yields to application of picks, showels, jumper,sacrifiers, ripper and other manual
digging implements.

(b) Ordlinary rock: Generally any rock which can be excavated by splitting with crow bars or picks and does
not require blasting, wedging or similar means for excavation such as lime stone, sandstone, hard lat-
erite, hard conglomerate and un-reinforced cement concrete below ground level.

If required light blasting may be resorted to for loosening the materials but this will not in any way
entitle the material to be classified as ‘Hard rock’.

(c) Hard rock:Generally any rock or boulder for the excavation of which blasting is required such asquartz-
ite, granite, basalt, reinforced cement concrete (reinforcement to be cut through but not separated
from concrete) below ground level and the like.

(d) Hard rock (blasting prohibited):Hard rock requiring blasting as described under (c) but wherethe blast-
ing is prohibited for any reason and excavation has to be carried out by chiseling, wedging, use of rock
hammers and cutters or any other agreed method.

2.2 ANTIQUITIES AND USEFUL MATERIALS

Any finds of archaeological interest such as relics of antiquity, coins, fossils or other articles of value shall
be delivered to the Engineer-in-Charge and shall be the property of the Government.

Any material obtained from the excavation which in the opinion of the Engineer-in-Charge is usefulshall
be stacked separately in regular stacks as directed by the Engineer-in-Charge and shall be the property of
the Government.

2.3 PROTECTIONS

Excavation where directed by the Engineer-in-Charge shall be securely barricaded and provided with
proper caution signs, conspicuously displayed during the day and properly illuminated with red lights
andyor written using fluorescent reflective paint as directed by engineer in charge during the nightto avoid
accident.

The Contractor shall take adequate protective measures to see that the excavation operations do not
damage the adjoining structures or dislocate the services. Water supply pipes, sluice valve chambers,
sewerage pipes, manholes, drainage pipes and chambers, communication cables, power supply cables etc.
met within the course of excavation shall be properly supported and adequately protected, so that these
services remain functional. However, if any service is damaged during excavation shall be restored in
reasonable time.

Excavation shall not be carried out below the foundation level of the adjacent buildings until underpinning,
shoring etc. is done as per the directions of the Engineer-in-Charge for which payment shall be made
separately.

Any damages done by the contractor to any existing work shall be made good by him at his own cost.
Existing drains pipes, culverts, over head wires, water supply lines and similar services encountered during
the course of execution shall be protected against damage by the contractor. The contractor shall not
store material or otherwise occupy any part of the site in manner likely to hinder theoperations of such
services.

2.4 SITE CLEARANCE

Before the earth work is started, the area coming under cutting and filling shall be cleared of shrubs, rank
vegetation, grass, brushwood, trees and saplings of girth up to 30cm measured at a heightof one metre
above ground level and rubbish removed up to a distance of 50 metres outside the periphery of the area
under clearance. The roots of trees and saplings shall be removed to a depth of 60cm below ground level
or 30 cm below formation level or 15 cm below sub grade level, whichever is lower, and the holes or
hollows filled up with the earth, rammed and leveled.

The trees of girth above 30 cm measured at a height of one metre above ground shall be cut onlyafter
permission of the Engineer-in-Charge is obtained in writing. The roots of trees shall also be removed as
specified in 2.4.1. payment for cutting such trees and removing the roots shall be made separately.



Existing structures and services such as old buildings, culverts, fencing, water supply pipe lines, sewers,
power cables, communication cables, drainage pipes etc. within or adjacent to the area if required to be
diverted/removed, shall be diverted/dismantled as per directions of the Engineer-in- Charge and payment
for such diversion/dismantling works shall be made separately.

In case of archaeological monuments within or adjacent to the area, the contractor shall provide necessary
fencing alround such monuments as per the directions of the Engineer-in-Charge and protectthe same
properly during execution of works. Payment for providing fencing shall be made separately.

Lead of 50 m mentioned in the ‘Schedule Of Quantities’ is the average lead for the disposal of excavated
earth within the site of work. The actual lead for the lead for the disposal of earth may be more or less
than the 50 m for which no cost adjustment shall be made in the rates.

Disposal of Earth shall be disposed off at the specified location or as decided by the Engineer-in- Charge.
The contractor has to take written permission about place of disposal of earth before the earthis disposed
off, from Engineer-in-Charge.

2.5 SETTING OUT AND MAKING PROFILES

A masonry pillar to serve as a bench mark will be erected at a suitable point in the area, which is visible
from the largest area. This bench mark shall be constructed as per Fig. 2.1 and connected with the standard
bench mark as approved by the Engineer-in-Charge. Necessary profiles with strings stretched on pegs,
bamboos or ‘Burjis’ shall be made to indicate the correct formation levels before thework is started. The
contractor shall supply labour and material for constructing bench mark, setting outand making profiles
and connecting bench mark with the standard bench mark at his own cost. The pegs, bamboos or ‘Burjis’
and the bench mark shall be maintained by the contractor at his own cost during the excavation to check
the profiles.

The ground levels shall be taken at 5 to 15 metres intervals (as directed by the Engineer-in- Charge) in
uniformly sloping ground and at closer intervals where local mounds, pits or undulations aremet with. The
ground levels shall be recorded in field books and plotted on plans. The plans shall be drawn to a scale of
5 metres to one cm or any other suitable scale decided by the Engineer-in-Charge. North direction line
and position of bench mark shall invariable be shown on the plans. These plans shallbe signed by the
contractor and the Engineer-in-Charge or their authorized representatives before the earth work is started.
The labour required for taking levels shall be supplied by the contractor at his owncost.

2.6 BLASTING
Where hard rock is met with and blasting operations are considered necessary, the contractor shallobtain
the approval of the Engineer-in-Charge in writing for resorting to blasting operation.

Note: In ordinary rock blasting operations shall not be generally adopted. However, the contractor may
resort to blasting with the permission of the Engineer-in-charge, but nothing extra shall be paid for such
blasting operations.

The contractor shall obtain license from the competent authority for undertaking blasting work as wellas
for obtaining and storing the explosive as per the Explosive Act, 1884 as amended up to date and the
Explosive Rules, 1983. The contractor shall purchase the explosives fuses, detonators, etc. only from a
licensed dealer. The contractor shall be responsible for the safe transportation, storage and custody asper
explosive rules and proper accounting of the explosive materials. Fuses and detonators shall be stored
separately and away from the explosives. The Engineer-in-Charge or his authorized representative shall
have the right to check the contractor’s store and account of explosives. The contractor shall provide
necessary facilities for this.

The contractor shall be responsible for any damage arising out of accident to workmen, public or property
due to storage, transportation and use of explosive during blasting operation.

Blasting operations shall be carried out under the supervision of a responsible authorized agent ofthe
contractor (referred subsequently as agent only), during specified hours as approved in writing by the
Engineer-in-Charge. The agent shall be conversant with the rules of blasting. In case of blasting with
dynamite or any other high explosive, the position of all the bore holes to be drilled shall be marked in



circles with white paint. These shall be inspected by the contractor’'s agent. Bore holes shall be of a sizethat
the cartridge can easily pass down. After the drilling operation, the agent shall inspect the holes to ensure
that drilling has been done only at the marked locations and no extra hole has been drilled. Theagent shall
then prepare the necessary charge separately for each bore hole. The bore holes shall be thoroughly
cleaned before a cartridge is inserted. Only cylindrical wooden tamping rods shall be used fortamping.
Metal rods or rods having pointed ends shall never be used for tamping. One cartridge shall beplaced in
the bore hole and gently pressed but not rammed down. Other cartridges shall then be addedas may be
required to make up the necessary charge for the bore hole. The top most cartridge shall beconnected to
the detonator which shall in turn be connected to the safety fuses of required length. All fuses shall be cut
to the length required before being inserted into the holes. Joints in fuses shall be avoided. Where joints
are unavoidable a semi-circular nitch shall be cut in one piece of fuse about 2 cmdeep from the end and
the end of other piece inserted into the nitch. The two pieces shall then be wrapped together with string.
All joints exposed to dampness shall be wrapped with rubber tape.

The maximum of eight bore holes shall be loaded and fired at one occasion. The charges shall be fired
successively and not simultaneously. Immediately before firing, warning shall be given and the agent shall
see that all persons have retired to a place of safety. The safety fuses of the charged holes shall be ignited
in the presence of the agent, who shall see that all the fuses are properly ignited.

Careful count shall be kept by the agent and others of each blast as it explodes. In case all the charged
bore holes have exploded, the agent shall inspect the site soon after the blast but in case of misfire the
agent shall inspect the site after half an hour and mark red crosses (X) over the holes whichhave not
exploded. During this interval of half an hour, nobody shall approach the misfired holes. No driller shall
work near such bore until either of the following operations have been done by the agent forthe misfired
boreholes.

(@) The contractor’s agent shall very carefully (when the tamping is of damp clay) extract the tamping with
a wooden scraper and withdraw the fuse, primer and detonator. After this a fresh detonator, primer
and fuse shall be placed in the misfired holes and fired, or

(b) The holes shall be cleaned for 30 cm of tamping and its direction ascertained by placing a stick inthe
hole. Another hole shall then be drilled 15 cm away and parallel to it. This hole shall be charged and
fired. The misfired holes shall also explode along with the new one.

Before leaving the site of work, the agent of one shift shall inform the another agent relieving him forthe
next shift, of any case of misfire and each such location shall be jointly inspected and the action to be
taken in the matter shall be explained to the relieving agent.

The Engineer-in-Charge shall also be informed by the agent of all cases of misfires, their causes andsteps
taken in that connection.

2.7 General Precautions

For the safety of persons red flags shall be prominently displayed around the area where blasting
operations are to be carried out. All the workers at site, except those who actually ignite the fuse, shall
withdraw to a safe distance of at least 200 metres from the blasting site. Audio warning by blowing whistle
shall be given before igniting the fuse.

Blasting work shall be done under careful supervision and trained personnel shall be employed. Blasting
shall not be done with in 200 metres of an existing structure, unless specifically permitted by theEngineer-
in-Charge in writing.

All procedures and safety precautions for the use of explosives drilling and loading of explosives drilling
and loading of explosives before and after shot firing and disposal of explosives shall be taken bythe
contractor as detailed in IS 4081, safety code for blasting and related drilling operation.

2.8 Precautions against Misfire
The safety fuse shall be cut in an oblique direction with a knife. All saw dust shall be cleared from inside
of the detonator. This can be done by blowing down the detonator and tapping the open end. Notools



shall be inserted into the detonator for this purpose.

If there is water present or if the bore hole is damp, the junction of the fuse and detonator shall be made
water tight by means of tough grease or any other suitable material.

The detonator shall be inserted into the cartridge so that about one third of the copper tube is left exposed
outside the explosive. The safety fuse just above the detonator shall be securely tied in positionin the
cartridge. Water proof fuse only shall be used in the damp bore hole or when water is present in the bore
hole.

If a misfire has been found to be due to defective fuse, detonator or dynamite, the entire consignment
from which the fuse detonator or dynamite was taken shall be got inspected by the Engineer-in-Charge
or his authorized representative before resuming the blasting or returning the consignment.

2.9 EXCAVATION IN ALL KINDS OF SOILS

All excavation operations manually or by mechanical means shall include excavation and ‘getting out’ the
excavated materials. In case of excavation for trenches, basements, water tanks etc. ‘getting out’ shall
include throwing the excavated materials at a distance of at least one metre or half the depth ofexcavation,
whichever is more, clear off the edge of excavation. In all other cases ‘getting out’ shall include depositing
the excavated materials as specified. The subsequent disposal of the excavated material shall be either
stated as a separate item or included with the items of excavation stating lead.

During the excavation the natural drainage of the area shall be maintained. Excavation shall be done from
top to bottom. Undermining or undercutting shall not be done.

In firm soils, the sides of the trenches shall be kept vertical upto a depth of 2 metres from the bottom. For
greater depths, the excavation profiles shall be widened by allowing steps of 50 cms on either side after
every 2 metres from the bottom. Alternatively, the excavation can be done so as togive slope of 1:4 (1
horizontal : 4 vertical). Where the soil is soft, loose or slushy, the width of steps shall be suitably increased
or sides sloped or the soil shored up as directed by the Engineer-in- Charge. It shall be the responsibility
of the contractor to take complete instructions in writing from the Engineer-in-Charge regarding the
stepping, sloping or shoring to be done for excavation deeper than 2 metres.

The excavation shall be done true to levels, slope, shape and pattern indicated by the Engineer-in-Charge.
Only the excavation shown on the drawings with additional allowances for centering and shuttering or as
required by the Engineer-in-Charge shall be measured and recorded for payment.

In case of excavation for foundation in trenches or over areas, the bed of excavation shall be to thecorrect
level or slope and consolidated by watering and ramming. If the excavation for foundation is done to a
depth greater than that shown in the drawings or as required by the Engineer-in-Charge, the excess depth
shall be made good by the contractor at his own cost with the concrete of the mix used forlevelling/ bed
concrete for foundations. Soft/defective spots at the bed of the foundations shall be dug out and filled
with concrete (to be paid separately) as directed by the Engineer-in-Charge.

While carrying out the excavation for drain work care shall be taken to cut the side and bottom to the
required shape, slope and gradient. The surface shall then be properly dressed. If the excavation isdone
to a depth greater than that shown on the drawing or as required by the Engineer-in-Charge, the excess
depth shall be made good by the contractor at his own cost with stiff clay puddle at places wherethe drains
are required to be pitched and with ordinary earth, properly watered and rammed, where thedrains are
not required to be pitched. In case the drain is required is to be pitched, the back filling with clay puddle,
if required, shall be done simultaneously as the pitching work proceeds. The brick pitched storm water
drains should be avoided as far as possible in filled-up areas and loose soils.

In all other cases where the excavation is taken deeper by the contractor, it shall be brought to therequired
level by the contractor at his own cost by filling in with earth duly watered, consolidated and rammed.

In case the excavation is done wider than that shown on the drawings or as required by the Engineer-in-
Charge, additional filling wherever required on the account shall be done by the contractor at his own
cost.



The excavation shall be done manually or by mechanical means as directed by Engineer-in-charge
considering feasibility, urgency of work, availability of labour /mechanical equipments and other factors
involved. Contractor shall ensure every safety measures for the workers. Neither any deduction will be
made nor any extra payment will be made on this account.

210  EXCAVATION IN ORDINARY/HARD ROCK

All excavation operations shall include excavation and ‘getting out’ the excavated matter. In case of
excavation for trenches, basements, water tanks etc. ‘getting out’ shall include throwing the excavated
materials at a distance of at least one metre or half the depth of excavation, whichever is more, clear off
the edge or excavation. In all other cases ‘getting out’ shall include depositing the excavated materials as
specified. The subsequent disposal of the excavated material shall be either stated as a separate item or
included with the item of excavation stating lead.

During the excavation, the natural drainage of the area shall be maintained. Excavation shall be done from
top to bottom. Undermining or under cutting shall not be done.

Where hard rock is met with and blasting operations are considered necessary, the contractor shallobtain
the approval of the Engineer-in-Charge in writing for resorting to the blasting operations. Blasting
operations shall be done as specified in para 2.6 and chiseling shall be done to obtain correct levels, slopes,
shape and pattern of excavation as per the drawings or as required by the Engineer-in-Charge and nothing
extra shall be payable for chiseling.

Where blasting operations are prohibited or are not practicable, excavation in hard rock shall be done by
chiseling.

In ordinary rock excavation shall be carried out by crowbars, pick axes or pneumatic drills and blasting
operation shall not be generally adopted. Where blasting operations are not prohibited and itispracticable
to resort to blasting for excavation in ordinary rock, contractor may do so with the permissionof the
Engineer-in-Charge in writing but nothing extra shall be paid for this blasting.

If the excavation for foundations or drains is done to a depth greater than that shown in the drawings or
as required by the Engineer-in-Charge. The excess depth shall be made good by the contractor at his own
cost with the concrete of the mix used for levelling/ bed concrete for foundations. Soft/ defective spots at
the bed of foundations shall be dug out and filled with concrete (to be paid separately) as directed by the
Engineer-in-Charge.

In all other cases where the excavation is taken deeper by the contractor, it shall be brought to therequired
level by the contractor at his own cost by filling with earth duly watered, consolidated and rammed.

In case the excavation is done wider than that shown on the drawings or as required by the Engineer-in-
Charge, filling wherever required on this account shall be done by the contractor at his owncost.

Only the excavation shown on the drawings or as required by the Engineer-in-Charge shall be measured
and recorded for payment except in case of hard rock, where blasting operations have been resorted to,
excavation shall be measured to the actual levels, provided the Engineer-in-Charge is satisfied that the
contractor has not gone deeper than what was unavoidable.

The excavation shall be done manually or by mechanical means as desired by Engineer-in- Charge
considering feasibility, urgency of work, availability of labour /mechanical equipments and otherfactors
involved Contractor shall ensure every safety measures for the workers. Neither any deduction will be
made nor any extra payment will be made on this account.

2.11 EARTH WORK BY MECHANICAL MEANS

Earth work by mechanical means involves careful planning keeping in view site conditions i.e. type ofsail,
nature of excavation, distances through which excavated soil is to be transported and working space
available for employing these machines. The earth moving equipment should be accordingly selected.
The earth moving equipment consists of excavating and transporting equipment. Excavating equipments
may be further classified as excavators and tractor based equipments.

Excavators

Excavators generally used at site are as follows:
o Dipper-shovel :1tis used for excavating against a face or bank consisting of open-top bucket ordipper



(i

(i)

()

with a bottom opening door, fixed to an arm or dipper stick which slides and pivots on thejib of the
crane. It is suitable for excavating all clay chalk and friable materials and for handling rock and stone.
However, it is not suitable for surface excavation for which a skimmer is used.

Backhoe : 1t is similar to face shovel except that the dipper stick pivots on the end of the jib andthe
dipper or bucket works towards the chassis and normally has no bottom door but is emptiedby swing-
ing away from the chassis to invert the bucket. It may be designed to carry both a front-mounted
bucket loading mechanism and a rear mounted backhoe. It is mainly used to excavate trenches and
occasionally used for the excavation of open areas such as small basements.

In the backhoe mode the bucket lifts, swings and discharges materials while the undercarriage is
stationary. When used in the ‘loader’ mode, the machine loads or excavated through forward motion
of the machine, and lifts, transports and discharges materials.

Skimmer : This arrangement is similar to the face shovel except that in this case the bucket slides on
rollers directly along the jib and thus has a more restricted movement. It is used for surface excavation
and levelling in conjunction with transport to haul away the excavated material.

Dragline : It is usually fitted with a long slender boom or jib and the bucket, which in operation faces
towards the machine and has no door, is supported by cable only as on a crane. It worksfrom the side
of the excavation at normal ground level and is used for excavating large open excavations such as
basements when the depth is beyond the limit of the boom of a backhoe. Itis commonly used for open
cast mining operations.

Clamshell : 1t consists of two hinged half-buckets or jaws pivoted to a frame which is suspendedby cable
from a long jib of an excavation. The grab is used for deep excavations of limited areaon all types of
soil except rock. Crane and Grab is a variant of this type of equipment.

Tractor-based Equipment

It is a self-propelled crawler or wheeled machine used to exert a push or pull force through mounted
equipment. It is designed either as attachments to normal tracked or wheeled tractors or as machines in
which the earth moving attachments and the tractor are designed as a single integrated unit. A tractor,
which is hydraulically operated, can be rigged as :

(i)

(ii)

(i)

(iv)

Loaders :1t is used for loading, light dozing, scraping and grabbing operations, lifting and transporting
the materials (loose earth, rubble, sand, gravel aggregate etc) at various sites through forward motion
of the machine.

Tractor Shovel . This consists of a tipping bucket at the front attached by strong pivoted arms orbooms
to the frame of the machine. It is used for stripping top soil, excavating against a face, bulldozing and
for loading spoil or loose materials. It is similar to crawler dipper-shovel.

Trench Digger : It operates on the same principle as a backhoe excavator except that the bucket is
controlled by hydraulic rams instead of cables and pulleys.

Scraper : Scrapers provide unique capability to excavate, load, haul and dump materials. Scrapers are
available in various capacities by a number of manufacturers with options such asself — loading with
elevators, twin engines or push-pull capability. They are cost effective wherethe haul distance is too
long for bulldozers, yet too short for trucks. This distance typically ranges from 120 m to 1200 m;
however, the economics should be evaluated for each project.

Scraper has an open bowl with a cutting edge positioned between the axles, which cuts, loads,
transports, discharges and spreads through forward motion of the machine. Loading through forward
motion of the machine can be assisted by a powered mechanism (elevator) fixed to thescraper bowl.

Bulldozer and Angle-dozer : The most common equipment used for clearing and levelling activities is



a bulldozer. The terms bulldozer is used to define a tractor mounted with a dozing blade.

The bulldozer consists of a rectangular steel blade with renewable cutting edge set at right angles
(capable of only tilting but not angling) to the direction of travel and attached by steel arms to the
side frames of a crawler tractor. It may be used for excavating natural soil or for moving loose soil or
debris, which is pushed forward as the tractor forces it ahead.

w Angledozeris capable of both tilting and angling

Transporting Equipment

This implies horizontal movement primarily but it can involve some vertical movement too.

o Dumpers : These are self-propelled wheeled machines, having an open body. It is designed forthe
transport of excavated materials and consists of a shallow tipping hopper or skip mounted ona wheeled
chassis, such as, power barrow, dumper, multi-skip dumpers, high discharge dumpers, dump truck, etc.
These can be rear dump, side dump or bottom dump.

@ Vibratory Roller -\t is a single Drum Vibratory Roller for compaction of embankments, etc. Thesmooth
drum version is for compaction of granular and mixed soil. The sheepsfoot Roller consists of a hallow
cylindrical steel drum or drums on which projecting feet are mounted. These feet penetrate into the fill
as a roller moves forward and cause compaction. The geometry of thefoot may be sheep, club pyramid,
cone or cylinder foot. Such rollers are employed for compaction (densification) of cohesive and semi-
cohesive soils.

212 FILLING

The earth used for filling shall be free from all roots, grass, shrubs, rank vegetation, brushwood,tress,
sapling and rubbish.

Filling with excavated earth shall be done in regular horizontal layers each not exceeding 20 cmin depth.
All lumps and clods exceeding 8 cm in any direction shall be broken. Each layer shall be watered and
consolidated with steel rammer or 2 tonne roller. Where specified, every third and top mustlayer shall also
be consolidated with power roller of minimum 8 tonnes. Wherever depth of filling exceeds 1.5 metre
vibratory power roller shall be used to consolidate the filing unless otherwise directedby Engineer-in-
charge. The top and sides of filling shall be neatly dressed. The contractor shall make good all subsidence
and shrinkage in earth fillings, embankments, traverses etc. during execution and tillthe completion of work
unless otherwise specified.

213 MEASUREMENTS

The length and breadth of excavation or filling shall be measured with a steel tape correct to thenearest
cm. The depth of cutting or height of filling shall be measured, correct to 5 mm, by recording levels before
the start of the work and after the completion of the work. The cubical contents shall be worked out to
the nearest two places of decimal in cubic metres.

In case of open footings up to the depth of 1.5 metres, alround excavation of 30 cm. beyond the outer
dimension of footing shall be measured for payment to make allowances for centering and shuttering.
Any additional excavation beyond this limit shall be at the risk and cost of the contractor andshall not be
measured for payment.

In case of open footings/Rafts at a depth of more than 1.5 metre, alround excavation of 75 cmshall be
measured for payment to make allowance for centering and shuttering. Additional excavation beyond this
limit shall be at the risk and cost of the contractor and shall not be measured for payment.

In case the ground is fairly uniform and where the site is not required to be levelled, the Engineer-in-
Charge may permit the measurements of depth of cutting or height of filling with steel tape,correct to the
nearest cm. In case of borrow pits, diagonal ridges, cross ridges or dead-men, the positionof which shall be
fixed by the Engineer-in-Charge, shall be left by the contractor to permit accurate measurements being
taken with steel tape on the completion of the work Deduction of such ridges and dead men shall be



made from the measurements unless the same are required to be removed later on and the earth so
removed is utilized in the work. In the latter case nothing extra will be paid for their removal as subsequent
operation.

Where ordinary rock and hard rock is mixed. The measurement of the excavation shall be madeas specified
in 2.11.1 and 2.11.2 The two kinds of rock shall be stacked separately and measured in stacks. The net
quantity of the two kinds of rocks shall be arrived at by applying deduction of 50% to allow for voids in
stacks. If the sum of net quantity of two kinds of rocks exceeds the total quantity of theexcavated material,
then the quantity for each type of rock shall be worked out from the total quantity inthe ratio of net
quantities in stack measurements of the two types of rocks. If in the opinion of the Engineering-in-charge
stacking is not feasible, the quantity of ordinary and hard rock shall be worked outby means of cross-
sectional measurements.

Where soil, ordinary rock and hard rock are mixed, the measurements for the entire excavation shall be
made as specified in 2.11.1 and 2.11.2 Excavated materials comprising hard rock and ordinaryrock shall be
stacked separately, measured, and each reduced by 50% to allow for voids to arrive at the quantity payable
under hard rock and ordinary rock. The difference between the entire excavation and the sum of the
quantities payable under hard rock and ordinary rock shall be paid for as excavation in ordinary soil or
hard soil as the case may be.

Where it is not possible or convenient to measure the depth of cutting by recording levels as specified in
2.11.1 quantity of excavation shall be worked out from filling. The actual measurements of the fill shall be
calculated by taking levels of the original ground before start of the work after site clearance and after
compaction of the fill as specified and the quantity of earth work so computed shall be reduced by 10%
in case of consolidated fills and by 5% in case the consolidation is done by heavy mechanical machinery
to arrive at the net quantity of excavation for payment. No such deduction shall, however, be made in case
of consolidation by heavy mechanical machinery at optimum moisture content, or when the consolidated
filling is in confined situations such as under floors.

2.13.1 Recording Measurements for Earth Levelling Work

Level Books: In case of levelling operations and earthwork, measurements are required to berecorded in
level books in addition to Measurement Books. The Level Books should be numbered, accounted for and
handled like Measurement Books.

2.13.2 Preparatory Works: Before starting the earth work, following steps should be taken :

e Original ground levels should be recorded in the Level Book in the presence of the contractor or his
authorized representative, and should be signed by him and the Department Officer whorecords the
levels. All the local mounds and depressions should be indicated clearly in the drawing and the field
Level Book and should be checked by the Assistant Engineer/Executive Engineer before the levelling
work is started.

e A suitable baseline should be fixed with permanent masonry pillars at distances not exceeding150
metres to provide a permanent reference line for facilitating check work. The base line (s)should be
entered in the Level Book with co-ordinates. These baselines should be maintained till the final pay-
ment for the work has been made.

e While recording the levels, it should be ensured that the circuit is closed by taking final levels ofthe
starting point or any other point, the R.L. of which was previously determined.

e Plans showing initial levels, location of bench marks and reduced levels, should be prepared and
signed by both the parties and attached to the agreement before commencement of the work.

2.13.3 Test Check of the Levels
e The Assistant Engineer should exercise test check at least to the extent of 50%, and the Executive
Engineer at least to the extent of 10% where the value of this item of work exceeds 10% of the tender




acceptance power of the Assistant Engineer.

The test check of the levels should be carried out independently by each officer, and the readings
should be recorded in the prescribed Level Book in red ink against the old levels whichshould be
neatly scored out wherever necessary. If the test check carried out reveals serious mistakes in the
original levels, these should be taken or re-taken and re-checked.

The test check carried out by an officer should be as representative as possible for the entire work
done.

On completion of work, the levels should again be recorded in the Level Book and the contractor’s
signatures obtained. These levels should also be test checked by the Assistant Engineer/Executive
Engineer to the same extent as indicated in (1) within one month of the dateof completion of the
earth work, and according to the procedure as laid down in the case of initiallevels as indicated above.
The formation levels as per final execution of the work should be compared with the proposed for-
mation levels and the work got rectified within permissible tolerance.

2.13.4 Payment of Leveling Work

Every fourth running bill and the final bill should be paid on the basis of levels.
e Intermediate payments can, however, be made on the basis of borrow pit measurements. The
Executive Engineer should take care that the quantities thus assessed are not in any case more
than the actual work done.

2.13.5 Large Scale Leveling Work

e In case of large scale levelling work involving both cutting and filling, an accurate site plan
shouldbe prepared before the work is commenced. The portions requiring cutting and filling
shall thenbe divided into squares and corresponding squares into filling, which are comple-
mentary to the squares in cutting given the same number.

e A table may be written upon the plan showing leads involved between the various comple-
mentary squares. This would form a lead chart for the work to be done.

e Before the work of levelling is commenced, the lead chart shall be checked by the Assistant
Engineer in the presence of the contractor or his authorized representative, and his signatures
shall be obtained on the same. This should form an integral part of the contract and should be
duly signed by both the integral parties before commencement of the work.

e The quantity payable for earthwork shall be lower of the quantity derived from cutting or filling.
The payment for lead shall be based on lead chart prepared in the aforesaid manner.

Import of Earth: In case of earth to be imported, the area from where the earth is to be imported, should
be pre-determined wherever possible before the start of the work, and wherever feasible, the average lead
should be worked out and stipulated in the tender. After this is determined, initial levels of the area to be
filled should be recorded. The levels should be properly checked during the progress of work and on

completion.

214  RATES

Rates for Earthwork shall include the following:

(a) Excavation and depositing excavated material as specified.
(b) Handing of antiquities and useful material as specified

(c) Protection as specified

(d) Site clearance as specified

(e) Setting out and making profiles as specified

() Forming (or leaving) dead — men or ‘Tell Tales’ in borrow pits and their removal aftermeasurements.
(9) Bailing out or pumping of rain water from excavations.

(h) Initial lead of 50 m and lift of 1.5 m.

(

i)

Blasting operations for hard rock as specified

2.15  SURFACE EXCAVATION




Excavations exceeding 1.5 m in width and 10 sgm. on plan but not exceeding 30 cm. in depth inall types
of soils and rocks shall be described as surface excavation and shall be done as specified

Measurements

The length and breadth shall be measured with a steel tape correct to the nearest cm. and the areaworked
out to the nearest two places of decimal in square metres.

216 ROUGH EXCAVATION AND FILLING

Excavation for earth from borrow pits, cutting hill side slopes etc. shall be described as rough excavation and
shall be done as

Wherever filling is to be done, the earth from excavation shall be directly used for filling and no payment

for double handling of earth shall be admissible. Filling of excavated earth shall be done as specified in
2.10. In case of hill side cutting, where the excavated materials is thrown down the hill slopes, payment for
filling excavated earth shall not be admissible.

Measurements shall be as specified
Rates shall be as specified

2.17  EXCAVATION OVER AREA (ALL KINDS OF SOIL)

This shall comprise:

e Excavation exceeding 1.5 m in width and 10 sqm on plan and exceeding 30 cm in depth.
e Excavation for basements, water tanks etc.

e Excavation in trenches exceeding 1.5 m in width and 10 sqm on plan.

Excavation shall be done as specified
Measurements shall be as specified
Rates shall be as specified

2.18  EXCAVATION OVER AREA (ORDINARY/ HARD ROCK)

This shall comprise:

e Excavation exceeding 1.5 m in width and 10 sgm on plan and exceeding 30 cm in depth.
e Excavation for basements, water tanks etc.

e Excavation in trenches exceeding 1.5 m in width and 10 sgqm on plan.

Excavation shall be done as specified
Measurements shall be done as specified
Rates shall be as specified

219  EXCAVATION IN TRENCHES FOR FOUNDATIONS AND DRAINS (ALL KINDS OF SOIL)
This shall comprise excavation not exceeding 1.5 m in width or 10 sgm on plan and to any depthin
trenches (excluding trenches for pipes, cables, conduits etc.)

e Excavation shall be done as specified
e Measurements shall be as specified
e Rates shall be as specified in 2.12.

2.20  EXCAVATION IN TRENCHES FOR FOUNDATION AND DRAINS (ORDINARY/ HARD ROCK)
This shall comprise excavation not exceeding 1.5m in width or 10 sgm. On plan and to any depthin
trenches (excluding trenches for pipes, cables, conduits etc.)

e Excavation shall be done as specified

e Measurements shall be as specified

e Rates shall be as specified




2.21 EXCAVATION IN TRENCHES FOR PIPES, CABLES ETC. AND REFILLING
This shall comprise excavation not exceeding 1.5 mts in width or 10 sqm in plan and to any depth
trenches for pipes. Cables etc. and returning the excavated material to fill the trenches after pipes,
cables etc. are laid and their joints tested and passed and disposal of surplus excavated material
upto 50 m lead.

Width of Trench

Upto one metre depth the authorized width of trench for excavation shall be arrived at by adding25 cm
to the external diameter of pipe (not socket/ collar) cable, conduit etc. Where a pipe is laidon concrete
bed/ cushioning layer, the authorized width shall be the external diameter of pipe (not socket/ collar) plus
25 c¢m or the width of concrete bed/ cushioning layer whichever is more.

For depths exceeding one metre, an allowance of 5 cm per metre of depth for each side of the trench shall
be added to the authorized width (that is external diameter of pipe plus 25 cm) for excavation. This
allowance shall apply to the entire depth of the trench. In firm soils the sides ofthe trenches shall be kept
vertical upto depth of 2 metres from the bottom. For depths greater than 2 metres, the excavation profiles
shall be widened by allowing steps of 50 cm on either sideafter every two metres from bottom.

Where more than one pipe, cable, conduit etc, are laid, the diameter shall be reckoned as the horizontal
distance from outside to outside of the outermost pipes, cable, conduit etc.

Where the soil is soft, loose or slushy, width of trench shall be suitably increased or side sloped or the soil
shored up as directed by the Engineer-in-Charge. It shall be the responsibility of the contractor to take
complete instructions in writing from the Engineer-in-Charge regarding increase in the width of trench.
Sloping or shoring to be done for excavation in soft, loose or slushy soils.

Refilling

Filling in trenches shall be commenced soon after the joints of pipes, cables, conduits etc. have beentested
and passed. The space alround the pipes, cables conduits etc. shall be cleared of all debris, brickbats etc.
Where the trenches are excavated in hard/ soft soil, the filling shall be done with earth on the side and
top of pipes in layers not exceeding 20 cm in depth. Each layer shall be watered, rammed andconsolidated.
All clods and lumps of earth exceeding 8 cm in any direction shall be broken or removed before the
excavated earth is used for filling. In case of excavation trenches in ordinary/ hard rock, the filling upto a
depth of 30cm above the crown of pipe, cable, conduits etc. shall be done with fine materiallike earth,
moorum or pulverized/ decomposed rock according to the availability at site. The remaining filling shall
be done with boulders of size not exceeding 15cm mixed with fine material like decomposedrock, moorum
or earth as available to fill up the voids, watered, rammed and consolidated in layers not exceeding 30cm.
Excavated material containing deleterious material, salt peter earth etc. shall not be used for filling.
Ramming shall be done with iron rammers where feasible and with blunt ends of crow bars where rammers
cannot be used. Special care shall be taken to ensure that no damage is caused tothe pipes, Cables,
Conduits etc. laid in the trenches.

Measurements

Trenches for pipes, cables, conduits etc. shall be measured in running metre correct to the nearest cm in
stages of 1.5 m depth and described separately as under:

(a) Pipes, cables, conduits, etc. not exceeding 80 mm dia.

(b) Pipes, cables, conduits etc. exceeding 80 mm dia but not exceeding 300mm dia.

(c) Pipes, cables, conduits etc. exceeding 300 mm dia.

Where two or more categories of each work are involved due to different classification of soil within the
same stage of trench depth or where the soil is soft loose or slushy requiring increase in the width of
trench or sloping sides or shoring, trenches for pipes, cables, conduits, etc. shall be measured in cubic
metres as specified in 2.10. Extra excavation, if any, on account of collar/ socket of pipes shall neither be
measured nor paid for separately.



Rates

The rate shall be as specified and shall also include the cost of refilling and all other operations described
above.

2.22  PLANKING AND STRUTTING

When the depth of trench in soft/loose soil exceeds 2 metres, stepping, sloping and/ or plankingand
strutting of sides shall be done. In case of loose and slushy soils, the depths at which these precautions
are to be taken, shall be determined by the Engineer-in-Charge according to the nature of soil.

Planking and strutting shall be ‘close’ or ‘'open’ depending on the nature of soil and the depth of trench.
The type of planking and strutting shall be determined by the Engineer-in-Charge. It shall be the
responsibility of the contractor to take all necessary steps to prevent the sides of trenches from collapse.
Engineer-in-Charge should take guidance from IS: 3764 for designing the shoring and strutting
arrangements and specifying the profile of excavation.

2.22.1 Close Planking and Strutting

Close planking and strutting shall be done by completely covering the sides of the trench generally with
short upright, members called ‘poling boards’. These shall be 250x38 mm in section or as directedby the
Engineer-in-Charge.

The boards shall generally be placed in position vertically in pairs. One boards on either side of cutting.These
shall be kept apart by horizontal wallings of strong wood at a maximum spacing of 1.2 metres crossstrutted
with ballies, or as directed by Engineer-in-Charge. The length and diameter of the ballies strut shall depend
upon the width of the trench. Typical sketch of close timbering is given in_Fig. 2.2.

Where the soil is very soft and loose, the boards shall be placed horizontally against the sides of the
excavation and supported by vertical ‘wallings’” which shall be strutted to similar timber pieces on the
opposite face of the trench. The lowest boards supporting the sides shall be taken in the ground for a
minimum depth of 75 mm. No portion of the vertical side of the trench shall remain exposed.

The withdrawal of the timber members shall be done very carefully to prevent collapse of the trench.It shall
be started at one end and proceeded systematically to the other end. Concrete or masonry shallnot be
damaged while removing the planks. No claim shall be entertained for any timber which cannot be
withdrawn and is lost or buried, unless required by the Engineer-in-Charge to be left permanently in
position.

2.22.2 Open Planking and Strutting

In case of open planking and strutting, the entire surface of the side of the trench is not required to be
covered. The vertical boards 250 mm wide & 38 mm thick, shall be spaced sufficiency apart to leave
unsupported strips of 50 cm average width. The detailed arrangement, sizes of the timber and the distance
apart shall be subject to the approval of the Engineer-in-Charge.

Measurements

The dimensions shall be measured correct to the nearest cm and the area of the face supported shall be
worked out in square metres correct to two places of decimal.

Works shall be grouped according to the following:
(@) Depth not exceeding 1.5 m.
(b) Depth exceeding 1.5m in stages of 1.5 m.

Planking and strutting to the following shall be measured separately:
(c) Trenches.
(d) Areas- The description shall include use and waste of raking shores.
(e) Shafts, walls, cesspits, manholes and the like
(/) Where tightly driven close but jointed sheeting is necessary as in case of running sheeting is



necessary as in case of running sand the item shall be measured separately and packing of
cavities behind sheeting with suitable materials included with the item.
(9) Planking and strutting required to be left permanently in position shall be measured separately.

Rates

Rates shall include use and waste of all necessary timber work as mentioned above including fixingand
subsequent removal.

2.23  EXCAVATION IN WATER. MUD OR FOUL POSITION

All water that may accumulate in excavations during the progress of the work from springs, tidalor river
seepage, broken water mains or drains (not due to the negligence of the contractor), and seepage from
subsoil aquifer shall be bailed, pumped out or otherwise removed. The contractor shall take adequate
measures for bailing and/or pumping out water from excavations and/or pumping out water from
excavations and construct diversion channels, bunds, sumps, coffer dams etc. as may be required. Pumping
shall be done directly from the foundation trenches or from a sump out side the excavation in such a
manner as to preclude the possibility of movement of water through any fresh concrete or masonry and
washing away parts of concrete or mortar. During laying of concrete or masonry and for a period of at
least 24 hours thereafter, pumping shall be done from a suitable sump separated from concrete or
masonry by effective means.

Capacity and number of pumps, location at which the pumps are to be installed, pumping hours etc.shall
be decided from time to time in consultation with the Engineer-in-Charge.

Pumping shall be done in such a way as not to cause damage to the work or adjoining property by
subsidence etc. Disposal of water shall not cause inconvenience or nuisance in the area or cause damage
to the property and structure nearby.

To prevent slipping of sides, planking and strutting may also be done with the approval of the Engineer-
in-Charge.

Classification

The earth work for various classification of soil shall be categorised as under:

e Work in or under water and/or liquid mud-Excavation, where water is met with from any of the sources
specified in 2.21.1 shall fall in this category. Steady water level in the trial pits beforethe commencement
of bailing or pumping operations shall be the sub-soil water level in that area.

e Work in or under foul position: Excavation, where sewage, sewage gases or foul conditions are met
with from any source, shall fall in this category. Decision of the Engineer-in-Charge whether the work
is in foul position or not shall be final.

Measurements

The unit, namely, metre depth shall be the depth measured from the level of foul position/ sub-soil water
level and upto the centre of gravity of the cross sectional area of excavation actually done. Metre depth
shall be reckoned correct to 0.1 m, 0.05 m or more shallbe taken as 0.1 m and less than 0.05 m ignored.
The extra percentage rate is applicable in respect of each item but the measurements shall be limited only
to the quantities of earth work actually executed

In case earth work in or under foul position is also in or under water and/or liquid mud, extra payment
shall be admissible only for the earth work actually executed in or under foul position.

Pumping or bailing out water met within excavations from the sources specified in 2.21.1 whereenvisaged
and specifically ordered in writing by the Engineer-in-Charge shall be measured separately and paid.
Quantity of water shall be recorded in kilolitres correct to two places of decimal. This paymentshall be in
addition to the payment under respective items of earthwork and shall be admissible only when pumping
or bailing out water has been specifically ordered by the Engineer-in-Charge in writing.



Planking and strutting or any other protection work done with the approval of the Engineer-in- Charge to
keep the trenches dry and/or to save the foundations against damage by corrosion of rise in water levels
shall be measured and paid for separately.

Bailing or pumping out water, accumulated in excavation, due to rains is included under respective items
of earthwork and is not to be paid separately.

Rates
The rates for respective items described above shall include cost of all the operations as may be applicable.

2.24  EARTH WORK FOR MAJOR WORKS

Excavation shall be undertaken to the width of the Basement/Retaining wall footing including necessary
margins for construction operation as per drawing or directed otherwise. Where the nature ofsoil or the
depth of the trench and season of the year, do not permit vertical sides, the contractor at his own expense
shall put up the necessary shoring, strutting and planking or cut slopes with or without steps, to a safer
angle or both with due regard to the safety of personnel and works and to the satisfaction of the Engineer.
Measurement of plan area of excavation for payment shall be permitted only.

All the major excavation shall be carried out by mechanical excavator. No extra payment shall be made for
that.

The contractor shall make at his own cost all necessary arrangements for maintaining water level, in the
area where works are under execution low enough so as not to cause any harm to the workshall be
considered as inclusive of pumping out or bailing out water, if required, for which no extra payment shall
be made. This will include water coming from any source, such as rains, accumulated rain water, floods,
leakages from sewer and water mains, subsoil water table being high or due to any other cause
whatsoever. The contractor shall make necessary provision of pumping, dredging bailing out water coming
from all above sources and excavation and other works shall be kept free of water byproviding suitable
system approved by the Engineer-in-charge.

Sub-soil water table at work site is reported to be about approx. 6.5 m. below the general ground level as
observed in the month of April. The water level is likely to rise up to 1 to 2 m. during rainy season. In order
to avoid possibility of basement floor of main building being getting uplifted/damaged due to water
pressure, the contractor shall lower the ground water table below the proposed foundationlevel by boring
tube wells all around the proposed building using well point sinking method or any suitable method
as approved by Engineer-in-charge. Sub soil water table shall be maintained at least 50 cm. below the
P.C.C. level during laying of P.C.C. water proofing treatment, laying of basement raft and beams including
filling of earth/sand under the basement floor. The water table shall not be allowedto rise above base of
raft level until completion of outer retaining walls including water proofing of verticalsurface of walls and
back filling along the walls upto ground level and until the structure attains such height to counter balance
the uplift pressure. However, the contractor should inspect the site and makehis own assessment about
sub-soil water level likely to be encountered at the time of execution and quote his rates accordingly. Rate
of all items are inclusive of pumping out or bailing out water, if required. Nothing extra on this account
whatsoever shall be paid to him. The sequence of constructionshall be got approved by the Engineer-in-
charge.

The contractor shall take all necessary measures for the safety of traffic during construction andprovide,
erect and maintain such barricades including signs, markings, flags, lights and flagman, as necessary at
either end of the excavation/embankment and at such intermediate points as directed by the Engineer-
in-charge for the proper identification of construction area. He shall be responsible for all damages and
accidents caused due to negligence on his part.

The contractor shall provide suitable barricading with suitably painted single row of G.I. Sheets about 3'-
0" wide (90 cms.) nailed or bolted with wooden poles spaced 2 to 3 metre apart and each pole 1.6 m to 2
m long 8 cm. to 10 cm. dia. The poles will be embedded in mobile iron pedestal rings suitablyframed for



giving stable support as per direction of the Engineer-in-charge. All management (including watch and
ward) of barricades shall be the full responsibility of the contractor. The barricades shall be removed only
after completion of the work or part of the work. The contractor’s rate shall include all above items of work
and nothing extra shall be paid to the contractor over and above his quoted rates.

2.25  FILLING IN TRENCHES, PLINTH, UNDER FLOOR ETC.

Earth

Normally excavated earth from same area shall be used for filling. Earth used for filling shall be freefrom
shrubs, rank, vegetation, grass, brushwood, stone shingle and boulders (larger than 75mm in any
direction), organic or any other foreign matter. Earth containing deleterious materials, salt peter earth etc.
shall not be used for filling. All clods and lumps of earth exceeding 8 cm in any direction shall be broken
or removed before the earth is used for filling.

Filling

The space around the foundations and drains in trenches shall be cleared of all debris, brick bats etc. The
filling shall be done in layers not exceeding 20 cm in depth. Each layer shall be watered, rammed and
consolidated. Ramming shall be done with iron rammers where possible and with blunt endof crow bars
where rammers cannot be used. Special care shall be taken to ensure that no damage is caused to the
pipes, drains, masonry or concrete in the trenches. In case of filling under floor, the finished level of filling
shall be kept to the slope intended to be given to the floor.

Measurements

Filling Side of Foundations: The cubical contents of bed concrete levelling course and masonry/ concrete
in foundations upto the ground level shall be worked out and the same deducted fromthe cubical contents
of earthwork in excavation for foundations already measured under the respective item of earth work to
arrive at the quantity for filling sides of foundation. The quantity shall be calculatedcorrect to two places
of decimal.

Filling in Plinth and under Floors: Depth of filling shall be the consolidated depth. The dimensions of filling
shall be on the basis of pre-measurement correct to the nearest cm and cubical content worked out in
cubic metres correct to two places of decimal.

Rates The rates include cost of all the operations described above.

2.26  SAND FILLING IN PLINTH

Sand

Sand shall be clean and free from dust organic and foreign matter and its grading shall be within thelimits
of grading zone IV or V specified in Section on ‘Mortars'.

Filling
Sand filling shall be done in a manner similar to earth filling in plinth except that consolidation shall be
done by flooding with water. The surface of the consolidated sand filling shall be dressed to the required
level or slope and shall not be covered till the Engineer-in-Charge has inspectedand approved the sand
filling.

Measurements

The length, breadth and depth of consolidated sand shall be measured with steel tape correct to thenearest
c¢m and cubical contents worked out in cubic metres correct to two places of decimal.

Rates
The rates include the cost of material and labour involved in all the operations described above.

2.27  SURFACE DRESSING.
Surface dressing shall include cutting and filling upto a depth of 15 cm and clearing of shrubs, rank




vegetation, grass, brushwood, trees and saplings of girth upto 30 cm measured at a height of one metre
above the ground level and removal of rubbish and other excavated material upto a distance of 50metres
outside the periphery of the area under surface dressing. High portions of the ground shall be cutdown and
hollows depression filled upto the required level with the excavated earth so as to give an even, neat and
tidy look.

Measurements

Length and breadth of the dressed ground shall be measured correct to the nearest cm and the areaworked
out in square metres correct to two places of decimal.

Rates
The rates shall include cost of labour involved in all the operations described above.

2.28  JUNGLE CLEARANCE

Jungle clearance shall comprise uprooting of rank vegetation, grass, brushwood, shrubs, stumps,trees and
saplings of girth upto 30 cm measured at a height of one metre above the ground level. Whereonly
clearance of grass is involved it shall be measured and paid for separately.

Uprooting of Vegetations

The roots of trees and saplings shall be removed to a depth of 60 cm below ground level or 30 cm below
formation level or 15 cm below sub-grade level, whichever is lower. All holes or hollows formed due to
removal of roots shall be filled up with earth rammed and levelled. Trees, shrubs, poles, fences, signs,
monuments, pipe lines, cable etc., within or adjacent to the area which are not required to be disturbed
during jungle clearance shall be properly protected by the contractor at his own cost and nothing extra
shall be payable.

Stacking and Disposal

All useful materials obtained from clearing and grubbing operation shall be stacked in the manner as
directed by the Engineer-in-Charge. Trunks and branches of trees shall be cleared of limbs and tops and
stacked neatly at places indicated by the Engineer-in-Charge. The materials shall be the property of the
Government. All unserviceable materials which in the opinion of the Engineer-in-Charge cannot be usedor
auctioned shall be removed up to a distance of 50 m outside the periphery of the area under
clearance. It shall be ensured by the contractor that unserviceable materials are disposed off in such a
manner that there is no likelihood of getting mixed up with the materials meant for construction.

Clearance of Grass

Clearing and grubbing operation involving only the clearance of grass shall be measured and paid for
separately and shall include removal of rubbish upto a distance of 50 m outside the periphery of thearea
under clearance.

Measurements

The length and breadth shall be measured correct to the nearest cm and area worked out in squaremetres
correct to two places of decimal.

Rates
The rate includes cost of all the operation described above.

Note: Jungle clearance and clearance of grass are not payable separately for the earth work specified
2.29  FELLING TREES

Felling
While clearing jungle, growth trees above 30 cm girth (measured at a height of one metre above ground



level) to be cut, shall be approved by the Engineer-in-Charge and then marked at site. Felling trees shall
include taking out roots upto 60 cm below ground level or 30 cm below formation level or 15cm below
sub-grade level, whichever is lower.

All excavation below general ground level arising out of the removal of trees, stumps etc. shall be filled
with suitable material in 20 cm layers and compacted thoroughly so that the surfaces at these points
conform to the surrounding area. The trunks and branches of trees shall be cleared of limbs andtops and
cut into suitable pieces as directed by the Engineer-in-Charge.

Stacking and Disposal

Wood, branches, twigs of trees and other useful material shall be the property of the Government. The
serviceable materials shall be stacked in the manner as directed by the Engineer-in-Charge upto alead of
50m.

All unserviceable material, which in the opinion of Engineer-in-Charge cannot be used or auctionedshall
be removed from the area and disposed off as per the directions of the Engineer-in-Charge. Care shall be
taken to see that unsuitable waste materials are disposed off in such a manner that there is nolikelihood
of these getting mixed up with the materials meant for construction.

Measurements

Cutting of trees above 30 cm in girth (measured at a height of one metre above level) shall be
measured in numbers according to the sizes given below:

(@) Beyond 30 cm girth, upto and including 60cm girth.

(b) Beyond 60 cm girth, upto and including 120 cm girth.

(c) Beyond 120 cm girth, upto and including 240 cm girth.

(d) Above 240 cm girth.

Rate

The rate includes the cost involved in all the operations described above. The contract unit rate forcutting
trees above 30 cm in girth shall include removal of stumps as well.

2.30  ANTI-TERMITE TREATMENT

Sub-terranean termites are responsible for most of the termite damage in buildings. Typically, they form
nests or colonies underground. In the soil near ground level in a stump or other suitable pieceof timber in
a conical or dome shaped mound. The termites find access to the super-structure of the building either
through the timber buried in the ground or by means of mud shelter tubes constructed over unprotected
foundations.

Termite control in existing as well as new building structures is very important as the damage likely to be
caused by the termites to wooden members of building and other household article like furniture, clothing,
stationery etc. is considerable. Anti-termite treatment can be either during the time of construction i.e.
pre-constructional chemical treatment or after the building has been constructed i.e. treatment for existing
building.

Prevention of the termite from reaching the super-structure of the building and its contents can be
achieved by creating a chemical barrier between the ground, from where the termites come and other
contents of the building which may form food for the termites. This is achieved by treating the soil beneath
the building and around the foundation with a suitable insecticide.

Materials

Chemicals: Any one of the following chemicals in water emulsion to achieve the percentageconcentration
specified against each chemical shall be used:
(i) Chlorphriphos emulsifiable concentrate of 20%



(i) Lindane emulsifiable concentrate of 20%

Anti-termite treatment chemical is available in concentrated form in the market and concentration is
indicated on the sealed containers. To achieve the specified percentage of concentration, Chemical should
be diluted with water in required quantity before it is used. Graduated containers shall be used fordilution
of chemical with water in the required proportion to achieve the desired percentage of concentration. For
example, to dilute chemical of 20% concentration. 19 parts of water shall be added toone part of chemical
for achieving 1% concentration.

Measurements: Concentrated chemical in sealed containers shall be measured in litres.Chemicals of
different types and concentration shall be measured separately.

Rate: The Rate for the concentrated chemical shall include the cost of material, containers andall the
operations involved in transportation and delivery at the place specified.

Safety Precautions

Chemical used for anti-termite treatment are insecticides with a persistent action and are highly poisonous.
This chemical can have an adverse effect upon health when absorbed through the skin, inhaled as vapours
or spray mists or swallowed.

The containers having emulsifiable concentrates shall be clearly labelled and kept securely closed instores
so that children or pet cannot get at them. Storage and mixing of concentrates shall not be donenear any
fire source or flame. Persons using these chemical shall be warned that absorption though skinis the most
likely source of accidental poisoning. Particular care shall be taken to prevent skin contact with
concentrates and prolonged exposure to dilute emulsion shall also be avoided. After handling the
concentrates or dilute emulsion. Workers shall wash themselves with soap and water and wear clean
clothing, especially before eating. In the event of severe contamination, clothing shall be removed at once
and the skin washed with soap and water. If chemical has splashed into the eyes, they shall be flushed with
plenty of soap and water and immediate medical attention shall be sought.

Care should be taken in the application of chemicals to see that they are not allowed to contaminatewells
or springs which serve as source of drinking water.

3.0 MORTARS

3.1 Mixing

The mixing of mortar shall be done in mechanical mixers operated manually or by power as decided by

Engineer-in-Charge. The Engineer-in-Charge may, however, permit hand mixing at his discretion taking

into account the nature, magnitude and location of the work and practicability of the useof mechanical

mixers or where item involving small quantities are to be done or if in his opinion the useof mechanical
mixer is not feasible. In cases, where mechanical mixers are not to be used, The contractor shall take
permission of the Engineer-in-Charge in writing before the commencement of the work.

(a) Mechanical Mixing: Cement and sand in the specified proportions shall be mixed dry thoroughlyin a
mixer. Water shall then be added gradually and wet mixing continued for at least three minutes. only
the required quantity of water shall be added which will produce mortar of workableconsistency but
not stiff paste. Only the quantity of mortar, which can be used within 30 minutesof its mixing shall be
prepared at a time. Mixer shall be cleaned with water each time before suspending the work.

(b) Hand Mixing: The measured quantity of sand shall be leveled on a clean masonry platform and cement
bags emptied on top. The cement and sand shall be thoroughly mixed dry by being turned over and
over, backwards and forwards, several times till the mixture is of a uniform colour. The quantity of dry
mix which can be used within 30 minutes shall then be mixed in a masonry trough with just sufficient
quantity of water to bring the mortar to a stiff paste of necessary working consistency.

Precautions: mortar shall be used as soon as possible after mixing and before it begins to set, and in any



case within half hour, after the water is added to the dry mixture.

3.2 Cement Flyash Sand Mortar
This shall be prepared by mixing cement, flyash and sand in specified proportions as per Appendix G.

Mixing shall be done in a mechanical mixer (operated manually or by power) unless other-wise permitted
by the Engineer-in-Charge in writing. The Engineer-in-Charge may, however, permit hand mixing at his
discretion, taking into account the nature, magnitude and location of the work and practicability of the
use of mechanical mixer or where items involving small quantities are to be done or ifin his opinion the use
of mechanical mixer is not feasible. In case, where mechanical mixer is not to be used, the contractor shall
take permission of the Engineer-in-Charge in writing before the commencement of the work.

Proportioning: Proportioning on weight basis shall be preferred taking into account specific gravity of Fly
Ash, sand and moisture content. Boxes of suitable size shall be prepared to facilitate proportioning on
weight basis. Cement bag weighting 50 kg shall be taken as 0.035 cubic metre. Other ingredients in the
specified proportions shall be measured using boxes of suitable sizes. Sand and flyash shall be measured
on the basis of their dry volume in the case of volumetric proportioning.

Mixing

(@) Mechanical Mixing: Sand and flyash in the specified proportions shall be mixed dry in a mixer and then
the specified quantity of cement shall be added and mixed dry thoroughly. Water shall then be added
gradually and wet mixing continued for atleast one minute. Water shall be just sufficient to bring the
mortar to the consistency of a workable paste. Only the quantity of mortar which can be used within
30 minutes of its mixing shall be prepared at a time.

(b) Hand Mixing: The measured quantity of sand and flyash shall be mixed dry on a clean masonry plat-
form before adding specified quantity of cement to it. The resulting mixture of cement, sand and flyash
shall then be mixed thoroughly being turned over and over, backward several times tillthe mixture is of
a uniform colour. The quantity of dry mix which can be used within 30 minutes shall then be mixed in
a clean watertight masonry trough with just sufficient quantity of water, tobring the mortar to a stiff
paste of necessary working consistency.

4.0 CONCRETE WORK

MATERIAL

Water, cement, fine aggregate or sand, surkhi, and fly ash shall be as specified in Chapter on Mortar.

4.1 Coarse Aggregate
General: Aggregate most of which is retained on 4.75 mm IS Sieve and contains only as muchfine material

as is permitted in IS 383 for various sizes and grading is known as coarse aggregate. Coarse aggregate
shall be specified as stone aggregate, gravel or brick aggregate and it shall be obtained from approved/
authorized sources.

(a) Stone Aggregate: It shall consist of naturally occurring (uncrushed, crushed or broken) stones. Itshall
be hard, strong, dense, durable and clean. It shall be free from veins, adherent coating, injurious
amounts of disintegrated pieces, alkali, vegetable matter and other deleterious substances. It shall be
roughly cubical in shape. Flaky and elongated pieces shall be avoided. Itshall conform to IS 383 unless
otherwise specified.

(b) Gravel: It shall consist of naturally occurring (uncrushed, crushed or broken) river bed shingle orpit
gravel. It shall be sound, hard and clean. It shall be free from flat particles of shale or similar laminated
material, powdered clay, silt, loam, adherent coating, alkali, vegetable matter and other deleterious
substances. Pit gravel shall be washed if it contains soil materials adhering to it. These shall conform
to IS 383 unless otherwise specified.

(c) Brick Aggregate. Brick aggregate shall be obtained by breaking well burnt or overburnt dense brick/
brick bats. They shall be homogeneous in texture, roughly cubical in shape and clean. They shall be



free from unburnt clay particles. Soluble salt, silt, adherent coating of soil, vegetable matter and other
deleterious substances. Such aggregate should not contain more than one percent of sulphates and
should not absorb more than 10% of their own mass of water,when used in cement concrete. It shall
conform to IS 306 unless otherwise specified.

(d) Light weight aggregate such as sintered fly ash aggregate may also be used provided the Engineer-
in-Charge is satisfied with the data on the proportion of concrete made with them.

Deleterious Material: Coarse aggregate shall not contain any deleterious material, such as pyrites,
coal, lignite, mica, shale or similar laminated material, clay, alkali, soft fragments, sea shells and
organic impurities in such quantity as to affect the strength or durability of the concrete. Coarse
aggregate to be used for reinforced cement concrete. Coarse aggregate to be used for reinforced
cement concrete shall not contain any material liable to attack the steel reinforcement. Aggregates
whichare chemically reactive with alkalies of cement shall not be used. The maximum quantity of
deleterious material shall not be more than five percent of the weight of coarse aggregate when
determined in accordance with IS 2386.

Size and Grading
Stone aggregate and gravel:1t shall be either graded or single sized as specified. Nominal size and grading
shall be as under:-
(@ Nominal sizes of graded stone aggregate or gravel shall be 40, 20, 16, or 12.5 mm as specified. For
any one of the nominal sizes, the proportion of other sizes as determined by the method prescribed
in Appendix ‘A’ of Chapter 4 shall be in accordance with Table below.

4.2 Graded Stone Aggregate or Gravel

IS Sieve Desig- Percentage passing (by weight) for nominal size of
nation 40 mm 20 mm 76 mm 725 mm
80 mm 100 - - -

63 mm - - - -

40 mm 95 to 100 100 - -

20 mm 30to 70 95 to 100 100 100

16 mm - - 90 to 100 -
12.5mm - - - 90 to 100
10 mm 10 to 35 25 to 55 30to 70 40 to 85
475 mm Oto5 0to 10 0to 10 0to 10

(b) Nominal sizes of single sized stone aggregate or gravel shall be 63, 40, 20, 16, 12.5 or 10
mm as specified. For any one of the nominal size, the proportion of other sizes as determined
by the method prescribed in Appendix ‘A" of Chapter 4 shall be in accordance with Table

below.

4.3 Single Sized (Ungraded) Stone Aggregate or Gravel

/S Sieve Des- Percentage passing (by weight) for nominal size of

/gnation 63 mm 40 mm 20 mm 76 mm 725mm | 710 mm
80 mm 100 - - - - -

63 mm 85-100 100 - - - -

40 mm 0-30 85-100 100 - - -

20 mm 0-5 0-20 85-100 100 - -

16 mm - - - 85-100 100 -
12.5mm - - - - 85-100 100

10 mm 0-5 0-5 0-20 0-30 0-45 85-100
475 mm - - 0-5 0-5 0-10 0-20
2.36 mm - - - - - 0-5




(c) When stone aggregate or gravel brought to site is single sized (ungraded), it shall be mixed
with single sized aggregate of different sizes in the proportion to be determined by field
teststo obtain graded aggregate of specified nominal size. For the required nominal size,
the proportion of other sizes in mixed aggregate as determined by method prescribed in
Appendix ‘A’ of Chapter 4 shall be in accordance with Table 4.1. Recommended proportions
by volume for mixing of different sizes of single size (ungraded) aggregate to obtain the
required nominal size of graded aggregate are given in Table below.

4.4 Single Sized (Ungraded) Stone Aggregate or Gravel

Cement cond Nominal size of Parts of single size aggregate of size
crete graded aggregate | 50mm 40 mm 20 mm 125mm| 70 mm
required
(7) ) 3) “) (5) (6) (7)
1:6:12 63 9 - 3 R _
1:6:12 40 - 9 3 - N
1:5:10 63 7.5 2.5 - -
(7) & G “) o) () (7)
1:5:10 40 - 7.5 2.5 - -
1:4:8 63 6 - 2 - -
1:4:8 40 - 6 2 - -
1:3:6 63 45 - 1.5 - -
1:3:6 40 - 45 1.5 - -
1:3:6 20 - - 4.5 - 1.5
1:2:4 40 - 2.5 1 - 1.5
1:2:4 20 - - 3 - 1
1:2:4 12.5 - - - 3 1
1:12:3 20 0 0 2 - 1

Note:

The proportions indicated in Table 4.3 above are by volume when considered necessary, these pro-
portions may be varied marginally by Engineer-in-Charge after making sieve analysis of aggregate
brought to site for obtaining required graded aggregate. No adjustments in rate shall be made for
any variation in the proportions so ordered by the Engineer-in-Charge. If single size coarse aggregate
are notpremixed at site to obtain the graded coarse aggregate required for the mix, the volume of
single size aggregates required for the mix shall be suitably increased to account for reduction in total
volume at the site of mixing.
Brick Aggregate: Nominal size of brick aggregate shall be 40 mm and its grading shallbe as specified
in Table below when tested for sieve analysis for the method prescribedin Appendix ‘A" of Chapter 4.0.

4.5 Brick Aggregate

/S Sieve Designation Percentage passing (by weight)
75 mm 100
37.5 mm 95-100
20.0 mm 45-100
4.75 mm 0.50

Stacking: Aggregate shall be stacked on a hard, dry and level patch of ground. When stack piling, the
aggregate shall not form pyramids resulting in segregation of different sized materials. It shallbe stacked
separately according to nominal size of coarse aggregates. Stacking shall be done in regularstacks, of

height not exceeding 100 cm.




Testing: Coarse aggregate shall be tested for the followings (as per IS 2386)
e Determination of particle size and shape (Appendix ‘A’ of Chapter 4)

e Estimation of organic impurities (as per IS 2386 - Part |I)

e Surface moisture (Appendix ‘B' of Chapter 4)

e Determination of 10% fine value (Appendix 'C’' of Chapter 4)

Measurements: The aggregates shall be measured in stacks and paid for after making a deduction of 7.5%
of the gross measurements of stacks in respect of aggregates of nominal size 40 mmand above. No
deduction from the gross measurements of the stacks is to be made in respect of aggregate of nominal
size below 40 mm.

Chemical Admixtures

When required, admixtures of approved quality shall be mixed with concrete, as specified. The
admixtures shall conform to IS 9103 and as specified in Chapter on - R.C.C.

Admixtures may be any one of the following classes for use in concrete:-

e Water Reducing Admixtures

e Retarding Admixtures

e Accelerating Admixtures.

e Water Reducing and Retarding Admixtures.

e Water Reducing and Accelerating Admixtures.

e Permeability Reducing (water proofing) Admixtures.

Liquid Admixtures: Admixtures introduced into the concrete as liquids generally fall into thefollowing
categories.

e Air Entraining.

e Water Reducing.

e Water Reducing Retarders.

e Retarders.

e Water Reducing Accelerators.

e Accelerators.

Dosage of these admixtures may vary according to manufacturers specification.

Two or more admixtures may not be compatible in the same solution. It is therefore mandatory that when
two admixtures manufactured by the same manufacturers is being used simultaneously, the manufacturer
shall certify their compatibility. In case the two or more admixtures are produces by different
manufacturers, then, before their use in concrete, test shall be performed by the manufacturerto establish
their compatibility, all such test reports shall be furnished to the Engineer-in-Charge for his approval
before their use in concrete.

Some admixture may be in the form of powder, particle or high concentration liquids which mayrequire
mixing with water prior to dosing. Under these conditions water in solution shall be considered aspart of
total water content in the batch in order to maintain the water-cement ratio.

Admixture manufacturer's recommendation shall be carefully followed so as to ensure completesolution
of the product or to prepare a standard solution of uniform strength for easier use.

Certain admixtures may contain significant amounts of finely divided insoluble materials or active
ingredients which may or may not be readily soluble. It is essential for such admixtures that precautionsbe
taken to ensure that these constituents be kept in a state of uniform suspension before actual batching.
When relatively small amounts of powered admixtures are to be used directly, these shall be pre-blended
with cement.

Admixtures are sold under various trade names and may be in the form of liquids or powders. The
proprietary name and the net quantity of content shall be clearly indicated in each package or container



of admixtures. The admixtures shall be uniform within each batch and uniform between all batches.

No admixtures shall be accepted for use in concrete unless these are tested in accordance withlS 9103 and
the test results are approved by the Engineer-in-Charge.

5.0 CEMENT CONCRETE

Grades of Cement Concrete

The concrete shall be in grade designated as under:

5.1 Grades of Concrete

Group Grade Designation Specified characteristic compressive
strength of 150 mm Cube at 28 Days in
N/mn?
Q) (2) 3)
Ordinary Concrete M10 10
M15 15
M20 20
Standard Concrete M25 25
M30 30
M35 35
M40 40
M45 45
M50 50
M55 55
High Strength Concrete M60 60
M65 65
M70 70
M75 75
M80 80

Notes :

1. In the designation of concrete mix M refers to the mix and the number to the specifiedcom-
pressive strength of 150 mm size cube at 28 days, expressed in N/mm?2,

2. For concrete of compressive strength greater than M55, design parameters given in the stand-
ardmay not be applicable and the values may be obtained from specialized literatures and

experimental results.

The characteristic strength is defined as the strength of material below which not more than 5percent

of the test results are expected to fall.

5.2 Workability of Concrete

The concrete mix proportion chosen should be such that the concrete is of adequate workabilityfor the
placing conditions of the concrete and can properly be compacted with the means available.

Note:- For most of the placing conditions, internal vibrators (needle vibrators) are suitable. The diameter
of the needle shall be determined based on the density and spacing of reinforcementbars and thickness
of sections. For tremie concrete, vibrators are not required to be

5.3 Concrete Mix Proportioning

The determination of the proportion of cement, aggregate and water to attain the requiredstrength

shall be made as follows:




e By designing the concrete mix: such concrete shall be called ‘Design mix concrete’, for detailsrefer-
ence may be made to RCC Chapter.
e By adopting nominal concrete mix:such concrete shall be called ‘Nominal mix concrete’.

Design mix concrete is preferred to nominal mix. If design mix concrete cannot be used for any reason on
the work for grades of M20 or lower, nominal mixes may be used with the permission of Engineer-in-
Charge, which, however, is likely to involve a higher cement content.

5.4 Nominal Mix Concrete:
Nominal Mix Concrete may be used for concrete of M20 or lower. The proportions of materials for nominal mix
concrete shall be in accordance with relevant Table

The cement content of the mix specified for any nominal mix shall be proportionately increased if the
quantity of water in the mix has to be increased to overcome the difficulty or placementand compaction,
so that the water cement ratio as specified is not exceeded.

5.5 Batching
To avoid confusion and error in batching, consideration should be given to using the smallest practical

number of different concrete mixed on any site or in any one plant. In batching concrete, the quantity of
both cement and aggregate shall be determined by mass; admixture, if solid, by mass: liquid admixture
may however be measured in volume or mass: water shall be weighed or measured by volume in a
calibrated tank (see also IS 4925).

Ready-mixed concrete supplied by ready-mixed concrete plant shall be preferred. For large and medium
project sites the concrete shall be sourced from ready-mixed concrete plants or from on site or off site
batching and mixing plants (see IS 4926).

Except where it can be shown to the satisfaction of the Engineer-in-Charge that supply of properly graded
aggregate of uniform quality can be maintained over a period of work, the grading aggregate should be
controlled by obtaining the coarse aggregate in different sizes and blending them inthe right proportions
when required, the different sizes being stocked in separate stock-piles. The material should be stock-
piled for several hours preferably a day before use. The grading of coarse andfine aggregate should be
checked as frequently as possible, the frequency for a given job being determined by the Engineer-in-
Charge to ensure that the specified grading is maintained.

The accuracy of the measuring equipment shall be within + 2 percent of the quantity of cementbeing
measured and within + 3 percent of the quantity of aggregate, admixtures and water being measured.

Proportion/Type and grading of aggregates shall be made by trial in such a way so as to obtain densest
possible concrete. All ingredients of the concrete should be used by mass only.

Volume batching may be allowed only where weigh-batching is not practicable and provided accurate
used in concrete have earlier been established. Allowance for bilking shall be made in accordance with IS
2386 (Part 3). The mass volume relationship should be checked as frequently as necessary, the frequency
for the given job being determined by Engineer-in-Charge to ensure that the specified grading is
maintained.

5.6 Mixing

Concrete shall be mixed in mechanical batch type concrete mixers conforming to IS 1791 having twoblades
and fitted with power loader (lifting hopper type). Half bag mixers and mixers without lifting hoppers shall
not be used for mixing concrete. In exceptional circumstances, such as mechanical breakdown of mixer,
work in remote areas or power breakdown and when the quantity of concrete work is very small, hand
mixing may be done with the specific prior permission of the Engineer-in-Charge in writing subject to
adding 10% extra cement. When hand mixing is permitted, it shall be carried out on awater tight platform



and care shall be taken to ensure that mixing is continued until the concrete is uniform in colour and
consistency. Before mixing the brick aggregate shall be well soaked with water fora minimum period of
two hours and stone aggregate or gravel shall be washed with water to remove, dirt, dust and other foreign
materials. For guidance, the mixing time may be 1/, to 2 minutes, for hydrophobic cement it may be taken
as 2"/ to 3 minutes.

56.1  Machine Mixing:
The mixer drum shall be flushed clean with water. Measured quantity of coarseaggregate shall be placed

first in the hopper. This shall be followed with measured quantity of fine aggregate and then cement. In
case fine aggregate is damp, half the required quantity of coarse aggregate shall be placed in the hopper,
followed by fine aggregate and cement. Finally the balance quantity of coarse aggregate shall be fed in
the hopper, & then the dry materials are slipped into the drum by raising the hopper. The dry material
shall be mixed for atleast four turns of the drum. While thedrum is rotating, water shall be added gradually
to achieve the water cement ratio as specified or as required by the Engineer-in-Charge. After adding
water, the mixing shall be continued until concrete of uniform colour, uniformly distributed material and
consistency is obtained. Mixing shall be done for atleast two minutes after adding water. If there is
segregation after unloading from the mixer, the concrete should be remixed.

The drum shall be emptied before recharging. When the mixer is closed down for the day or at any time
exceeding 20 minutes, the drum shall be flushed cleaned with water.

56.2 Hand Mixing:
When hand mixing has been specifically permitted in exceptional circumstances by the Engineer-in-Charge

in writing, subject to adding 10% extra cement, it shall be carried out on a smooth, clean and water tight
platform of suitable size. Measured quantity of sand shall be spread evenly on the platform and the cement
shall be dumped on the sand and distributed evenly. Sand and cement shall be mixed intimately with
spade until mixture is of even colour throughout. Measured quantity of coarse aggregate shall be spread
on top of cement sand mixture and mixing done by showlling and turning till the coarse aggregate gets
evenly distributed the cement sand mixture. Three quarters of the total quantity of water required shall be
added in a hollow made in the middle of the mixed pile and the material is turned towards the middle of
pile with spade. The whole mixture is turnedslowly over and again and the remaining quantity of water is
added gradually. The mixing shall be continued until concrete of uniform colour and consistency is
obtained. The mixing platform shall be washed and cleaned at the end of the day.

56.3 Transportation and Handling :
Concrete shall be transported from the mixer to the place of laying as rapidly as possible by methods

which will prevent the segregation or loss of any of the ingredients and maintaining the required
workability.

During hot or cold weather, concrete shall be transported in deep containers, other suitable methodsto
reduce the loss of water by evaporation in hot weather and heat loss in cold weather may also be adopted.

5.7 Placing
The concrete shall be deposited as nearly as practicable in its final position to avoid rehandling. It shall be

laid gently (not thrown) and shall be thoroughly vibrated and compacted before settingcommences
and should not be subsequently disturbed. Method of placing shall be such as to preclude segregation.
Care shall be taken to avoid displacement of reinforcement or movement of form work anddamage due
to rains. As a general guidance, the maximum free fall of concrete may be taken as 1.5 metre.

5.8 Compaction
Concrete shall be thoroughly compacted and fully worked around embedded fixtures and into corners of

the form work. Compaction shall be done by mechanical vibrator of appropriate type till a dense concrete
is obtained. The mechanical vibrators shall conform to IS 2505, IS 2506, IS 2514 and 1S4656. To prevent
segregation, over vibration shall be avoided.



Compaction shall be completed before the initial setting starts. For the items where mechanical vibrators
are not to be used, the contractor shall take permission of the Engineer-in-Charge in writing before the
start of the work. After compaction the top surface shall be finished even and smooth with wooden trowel
before the concrete begins to set.

5.9 Construction Joints

Concreting shall be carried out continuously upto construction joints. The position and arrangementof
construction joints shall be as shown in the structural drawings or as directed by the Engineer-in- Charge.
Number of such joints shall be kept minimum. Joints shall be kept as straight as possible. Construction
joints should comply with IS 11817.

When the work has to be resumed on a surface which has hardened, such surface shall be roughened. It
shall then be swept clean and thoroughly wetted. For vertical joints, neat cement slurry, ofworkable
consistency by using 2 kgs of cement per sqm shall be applied on the surface before it is dry.For horizontal
joints, the surface shall be covered with a layer of mortar about 10-15 mm thick composedof cement and
sand in the same ratio as the cement and sand in concrete mix. This layer of cement slurry of mortar shall
be freshly mixed and applied immediately before placing of the concrete.

Where the concrete has not fully hardened, all laitance shall be removed by scrubbing the wet surface with
wire or bristle brushes, care being taken to avoid dislodgement of particles of coarse aggregate. The
surface shall be thoroughly wetted and all free water removed. The surface shall then becoated with neat
cement slurry @ 2 kgs of cement per sqm. On this surface, a layer of concrete not exceeding 150 mm in
thickness shall first be placed and shall be well rammed against old work particular attention being paid
to corners and close spots; work, thereafter, shall proceed in the normal way.

5.10 Concreting under Special Conditions

5.10.1 Work in Extreme Weather Conditions:

During hot and cold weather, the concreting shall be done as per the procedure set out in IS 7861 (Part-
[)-1975 and IS 7861 (Part I1)-1981 respectively. Concreting shall not be done when the temperature falls
below 4.5°C. In cold weather, the concrete placed shall be protected against frost. During hot weather, it
shall be ensured that the temperature of wet concrete does not exceed 38°C.

5.10.2 Under Water Concreting:

Concrete shall not be deposited under water if it is practicable to de-water the area and place concrete in
the regular manner. When it is necessary to deposit concrete underwater, the methods, equipment,
materials and proportions of the mix to be used shall be submitted to and approved by the Engineer-in-
Charge before the work is started.

Under-water concrete should have a slump recommended. The water-cement ratio shall notexceed 0.6 and
may need to be smaller, depending on the grade of concrete or the type of chemical attack. For aggregates
of 40 mm maximum particle size, the cement content shall be atleast 350 kg/m3of concrete.

5.10.3 Concrete in Sea Water:

Concrete in sea-water or exposed directly along the sea-coast shall beat least M20 Grade in the case of
plain concrete and M30 in case of reinforced concrete. The use of slagor pozzolana cement is advantageous
under such conditions.

(i) Special attention shall be given to the design of the mix to obtain the densest possible concrete:slag,
broken brick, soft lime stone, soft sandstone, or other porous or weak aggregates shall notbe used.



(ii) As far as possible, preference shall be given to precast members unreinforced, well-cured and hard-
ened, without sharp corners, and having trowel-smooth finished surfaces free from crazing,cracks or
other defect; plastering should be avoided.

(iii) No construction joints shall be allowed within 600 mm below low water-level or within 60 mm of the
upper and lower planes of wave action. Where unusually severe conditions or abrasion are anticipated,
such parts of the work shall be protected by bituminous or silico-fluoride coatings orstone facing
bedded with bitumen.

(iv) In reinforced concrete structures, care shall be taken to protect the reinforcement from exposureto
saline atmosphere during storage, fabrication and use. It may be achieved by treating the surface of
reinforcement with cement wash or by suitable methods.

5.11 Curing
Curing is the process of preventing loss of moisture from the concrete. The following methods shall be

employed for effecting curing.

Moist Curing : Exposed surfaces of concrete shall be kept continuously in a damp or wet condition by
ponding or by covering with a layer of sacking, canvas, Hessian or similar materials and kept constantly
wet for at least 7 days from the date of placing concrete in case of ordinary Portland cement and at least
10 days where mineral admixtures or blended cements are used. The period of curing shall not be less than
10 days for concrete exposed to dry and hot weather conditions. In the caseof concrete where mineral
admixtures or blended cements are used, it is recommended that above minimum periods may be
extended to 14 days.

Membrane Curing : Approved curing compounds may be used in lieu of moist curing with thepermission
of the Engineer-in-Charge. Such compound shall be applied to all exposed surfaces of the concrete as
soon as possible after the concrete has set. Impermeable membrane such as polythene sheet covering the
concrete surface may also be used to provide effective barrier against the evaporation.

Freshly laid concrete shall be protected from rain by suitable covering.

Over the foundation concrete, the masonry work may be started after 48 hours of its compaction but the
curing of exposed surfaces of cement concrete shall be continued along with the masonry work for at east
7 days. And where cement concrete is used as base concrete for flooring, theflooring may be commenced
before the curing period of base concrete is over but the curing of base concrete shall be continued along
with top layer of flooring for a minimum period of 7 days.

5.12  Testing of Concrete
Testing of concrete shall be done as described in chapter of R.C.C.

513  Form Work
Form work shall be as specified in R.C.C. chapter and shall be paid for separately unless otherwisespecified.

5.14  Finishes
Plastering and special finishes other than those, obtained through form work shall be specified and paid
for separately unless otherwise specified.

515  Measurements

Dimensions of length, breadth and thickness shall be measured correct to nearest cm. except for the
thickness of slab and partition which shall be measured to nearest 5 mm. Areas shall be workedout to
nearest 0.01 sq.m and the cubic contents of consolidated concrete shall be worked out to nearest 0.01
cum. Any work done in excess over the specified dimension or sections shown in the drawing shallbe



ignored.

Concrete work executed in the following conditions shall be measured separately:
e Work in or under water

e Workin liquid mud

e Work in or under foul positions

Cast-in-situ concrete and or precast concrete work shall be measured in stages described inthe item of
work, such as:

e Atornear the ground level

e Upto specified floor level

e Between two specified floor levels

e Upto specified height above or depth below plinth level/ defined datum level.

e Between tow specified heights or depths with reference to plinth/defined datum level.

No deduction shall be made for the following:

e Ends of dissimilar materials for example beams, posts, girders, rafters, purlins, trusses, corbelsand
steps upto 500 sq cm in cross sections.

e Opening upto 0.1 sq metre (1000 sg.cm)

e Volume occupied by pipes, conduits, sheathing etc. not exceeding 100 sq cm each in crosssectional
areas.

e Small voids such as shaded portions in Figure A to J below when these do not exceed 40 sq cmeach
in cross section.

Note: In calculating area of opening, the thickness of any separate lintel or sill shall be included in the
height. Nothing extra shall be payable for forming such openings or voids.

Cast-in-situ and precast concrete work shall be measured sperately.

516  SLUMP TEST
Apparatus: Mould shall consist of a metal frustum of cone having the following internal dimensions :

Bottom diameter... 20 cm
Top diameter 10 cm
Height... 30cm

The mould shall be of a metal other than brass and aluminium of at least 1.6 mm (or 16 BG) thickness. The
top and bottom shall be open and at right angles to the axis of the cone. The mould shallhave a smooth
internal surface. It shall be provided with suitable foot pieces and handles to facilitate lifting it from the
moulded concrete test specimen in a vertical direction as required by the test. A mouldprovided with a
suitable guide attachment may be used.

Tamping rod shall be of steel or other suitable material 16 mm in diameter 60 mm long and rounded at
one end.

Procedure: The internal surface of the mould shall be thoroughly cleaned and free form superfluous
moisture and any set concrete before commencing the test. The mould shall be placed on a smooth
horizontal, rigid and non-absorbent surface viz. levelled metal plate. The operator shall hold the mould
firmly in place while it is being filled with test specimen of concrete. The mould shall be filled in four layers,
each approximately one quarter of height of mould. Each layer shall be tamped with twenty five strikes of
the rounded end of the tamping rod. The strokes shall be distributed in a uniform manner overthe cross
section of the mould and for the second and subsequent layers shall penetrate into the under-lying layer.
The bottom layer shall be tamped through out its depth._After the top layer has been rodded,the concrete
shall be struck off level with trowel or the tamping rod, so that the mould is exactly filled. Any mortar
which shall leak out between the mould and the base plate shall be cleaned away. The mould shall be



removed from the concrete immediately after filling by raising it slowly and carefully in a vertical direction.
The moulded concrete shall then be allowed to subside and the slump shall be measured immediately by
determining the difference between the height of the mould and that of the highest point of specimen.
The above operations shall be carried out at a place free from vibration or shock, and within a periodof two
minutes after sampling.

Result: The slump shall be recorded in terms of millimeters of subsidence of the specimen during the test.
Any slump specimen which collapses or shears off laterally give incorrect result. If this occurs, the test shall

be repeated with another sample.

The slump test shall not be used for very dry mixes as the results obtained are not accurate.

6.0 REINFORCED CEMENT CONCRETE WORK

6.1 GENERAL

Reinforced cement concrete work may be cast-in-situ or Precast as may be directed by Engineer-in-Charge
according to the nature of work. Reinforced cement concrete work shall comprise of the following which
may be paid separately or collectively as per the description of the item of work.

(@) Form work (Centering and Shuttering)
(b) Reinforcement
(c) Concreting: (1- Cast-in-situ), (2 — Precast)

6.2 MATERIALS
Water, cement, fine and coarse aggregate shall be as specified under respective clauses ofchapter
03 mortars and chapter 04 concrete work as applicable.

Fly Ash admixed cement concrete (FACC) and fly ash Blended cements in Cement Concrete(PPCC) in
RCC structures.

Fly ash Blended Cements conforming to IS 1489 (Part I) may be used in RCC structures as perguidelines
given below :

General
(i) IS 456- 2000 Code of Practice for Plain and Reinforced Concrete (as amended up to date) shallbe
followed in regard to Concrete Mix Proportion and its production as under :

(@) The concrete mix design shall be done as “Design Mix Concrete” as prescribed in clause-9
of IS 456 mentioned above.

(b) Concrete shall be manufactured in accordance with clause 10 of above mentioned IS 456
covering quality assurance measures both technical and organizational, which shall also
necessarily require a qualified Concrete Technologist to be available during manufacture of
concrete for certification of quality of concrete.

(i) Minimum M -25 grade of concrete shall be used in all structural elements made with RCC both inload
bearing and framed structure.

(i) The mechanical properties such as modulus of elasticity, tensile strength, creep and shrinkage offly ash
mixed concrete or concrete using fly ash blended cements (PPCs) are not likely to be significantly
different and their values are to be taken same as those used for concrete made withOPC.

(iv) To control higher rate of carbonation in early ages of concrete both in fly ash admixed as well asPPC
based concrete, water/binder ratio shall be kept as low as possible, which shall be closely monitored
during concrete manufacture.

If necessitated due to low water/binder ratio, required workability shall be achieved by use of chloride
free chemical admixtures conforming to IS 9103. The compatibility of chemical admixtures and super



(vi)

plasticizers with each set OPC, fly ash and /or PPC received from differentsources shall be ensured by
trials.

In environment subjected to aggressive chloride or sulphate attach in particular, use of fly ash admixed
or PPC based concrete is recommended. In cases, where structural concrete isexposed to
excessive magnesium sulphate, flyash substitution/content shall be limited to 18% byweight. Special
type of cement with low C3A content may also be alternatively used. Durabilitycriteria like minimum
binder content and maximum water /binder ratio also need to be given dueconsideration in such en-
vironment.

Wet curing period shall be enhanced to a minimum of 10 days or its equivalent. In hot & arid regions,
the minimum curing period shall be 14 days or its equivalent.

Use of Fly ash Admixed Cement Concrete (FACC) in RCC structures
There shall be no bar on use of FACC in RCC structures subject to following additional conditions.

(i)

Fly ash shall have its chemical characteristics and physical requirements etc. conforming to IS 3812
(part | & Il) and shall be duly certified.

To ensure uniform blending of fly ash with cment in conformity with IS 456, a specific facility needs to
be created at site with complete computerized automated process control to achieve design quality
or with similar facility from Ready Mix Concrete (RMC) plants.

As per IS 1489 (Part-1) maximum 35% of OPC by mass is permitted to be substituted with fly ashcon-
forming to IS 3812 (Part —I) and same is reiterated.

Separate storage for dry fly ash shall be provided. Storage bins or silos shall be weather proof and
permit a free flow and efficient discharge of fly ash. The filter or dust control system provided in the
bins or silos shall be of sufficient size to allow delivery of fly ash maintained at specified pressure to
prevent undue emission of fly ash dust, which may interfere weighing accuracy.

Use of Fly Ash Blended Cements in Cement Concrete (PPCC) in RCC Structures

(i)

(i)

Subject to General Guidelines detailed out as above, PPC manufactured conforming to IS 1489(Part-1)
shall be treated at par with OPC for manufacture of Design Mix concrete for structural use in RCC.

Till the time, BIS makes it mandatory to print the %age of fly ash on each bag of cement, the certificate
from the PPC manufacture indicating the same shall be insisted upon before allowinguse of such ce-

ments in works.

While using PPC for structural concrete work, no further admixing of fly ash shall be permitted.

6.3 Steel for Reinforcement

The steel used for reinforcement shall be any of the following types:

(@) Mild steel and medium tensile bars conforming to IS 432 (Part I)
b) High strength deformed steel bars conforming to IS 1786

¢) Hard drawn steel wire fabric conforming to IS 1566

d) Structural steel conforming to Grade A of IS 2062

e) Thermo-mechanically treated (TMT) Bars.

(
(
(
(

Mild steel is not recommended for the use in structures located in earthquake zone subjected tosevere
damage and for structures subjected to dynamic loading (other than wind loading) such as railway and
highway bridges.

Welding of reinforcement bars covered in this specification shall be done in accordance with the



requirements of IS 2751.

Tests: Selection and preparation of Test sample. All the tests pieces shall be selected by the Engineer-in-
Charge or his authorized representative either-

a) From cutting of bars
Or

b) If he so desires, from any bar after it has been cut to the required or specified size and the test piece
taken from and any part of it.

In neither case, the test pieces shall be detached from the bar or coil except in the presence of the
Engineer-in-Charge or his authorized representative.

The test pieces obtained in accordance with as above shall be full sections of the bars as rolled and
subsequently cold worked and shall be subjected to physical tests without any further modifications.
Nodeduction in size by machining or otherwise shall be permissible. No test piece shall be enacted or
otherwise subject to heat treatment. Any straightening which a test piece may require shall be done
cold.

Tensile Test: 0.2% proof stress and percentage elongation —

This shall be done as per IS 1608, read in conjunction with IS

226. RE- test: This shall be done as per IS 1786.

Rebend test: This shall be done as per IS 1786.

Thermo Mechanically treated reinforcement bars:
(@) There is no BIS code for TMT bars. The available code BIS 1786 pertains to HSD Bars. Therefore
there should be no stipulation that TMT bars should conform to relevant BIS code.

(b) The TMT bars are being produced under valid licence from either of the firms namely Tempcore,
Thermex Evcon Turbo & Turbo Quench. These firms have acquired patents and are giving li-
cences to various producers to produce TMT Bars.

(c) The TMT bars shall conform to IS 1786 pertaining to Fe 415 D or Fe 500 D or Fe grade of steel
as specified.

(d) In design and construction of reinforced concrete building in seismic zone Ill and above, steel
reinforcement of Grade Fe 415 D shall be used. However, high strength deformed steel bars,
produced by thermomechanical treatment process of grade Fe 415, Fe 500 and Fe 550 having
elongation more than 14.5. % and conform to other requirements of Fe 415 D, Fe 500 D and
Fe550 D respectively of IS 1786 may also be used for reinforcement. In future, latest provision
of IS 456 and IS 13920 or any other relevant code as modified from time to time shall be appli-
cable.

6.4 Stacking and Storage

Steel for reinforcement shall be stored in such a way as to prevent distorting and corrosion. Careshall
be taken to protect the reinforcement from exposure to saline atmosphere during storage, fabrication and
use. It may be achieved by treating the surface of reinforcement with cement wash or bysuitable methods.
Bars of different classifications, sizes and lengths shall be stored separately to facilitate issue in such sizes
and lengths to cause minimum wastage in cutting from standard length.

6.5 Identification

Care shall also be taken to properly identify these bars at site. The staff shall be specially trained forlooking
for identification marks on these bars given by the manufacturers which are generally given colour code.
It will be advisable to see that only one type/grade of bars are brought to site and used in the project after
conducting tests for each lot.

7.0 FORM WORK (CENTRING & SHUTTERING)




7.1 Form Work
Form work shall include all temporary or permanent forms or moulds required for forming the concrete
which is cast-in-situ, together with all temporary construction required for their support.

7.2 Design & Tolerance in Construction
Form work shall be designed and constructed to the shapes, lines and dimensions shown on thedrawings

with the tolerance given below.

(a) Deviation from specified dimension of cross +12
mmesection of columns and beams -6
mm
(b) Deviation from dimensions of footings
(i) Dimension in Plan (+50 mm (-12
mm
(ii) Eccentricity in plan 0.02 times the width of the foot-

ingin the direction of deviation

but notmore than 50 mm.
(iii) Thickness + 0.05 times the specified thickness.

(Note- These tolerance apply to concrete dimensions only, and not to positioning of vertical steel or
dowels).

7.3 General Requirement

It shall be strong enough to withstand the dead and live loads and forces caused by ramming and
vibrations of concrete and other incidental loads, imposed upon it during and after casting of concrete. It
shall be made sufficiently rigid by using adequate number of ties and braces, screw jacks or hard board
wedges where required shall be provided to make up any settlement in the form work either before or
during the placing of concrete.

Form shall be so constructed as to be removable in sections in the desired sequence, without damaging

the surface of concrete or disturbing other sections, care shall be taken to see that no piece iskeyed into
the concrete.

7.4 Material for Form Work
Propping and Centering : All propping and centering should be either of steel tubes withextension
pieces or built up sections of rolled steel.

(a) Centering/Staging : Staging should be as designed with required extension pieces as approved by
Engineer-in-Charge to ensure proper slopes, as per design for slabs/ beams etc.and as per levels as
shown in drawing. All the staging to be either of Tubular steel structure with adequate bracings as
approved or made of built up structural sections made form rolledstructural steel sections.

(b) In case of structures with two or more floors, the weight of concrete, centering and shutteringof any
upper floor being cast shall be suitably supported on one floor below the top most flooralready cast.

(c) Form work and concreting of upper floor shall not be done until concrete of lower floor has setat least
for 14 days.

Shuttering: Shuttering used shall be of sufficient stiffness to avoid excessive deflection and joints shall be
tightly butted to avoid leakage of slurry. If required, rubberized lining of material as approved by the
Engineer-in-Charge shall be provided in the joints. Steel shuttering used or concreting should be
sufficiently stiffened. The steel shuttering should also be properly repaired before use and properly
cleaned to avoid stains, honey combing, seepage of slurry through joints etc.
(@) Runner Joists: RSJ, MS Channel or any other suitable section of the required size shall be used
as runners.



(b) Assembly of beam head over props. Beam head is an adopter that fits snugly on the head plates
of props to provide wider support under beam bottoms.

(c) Only steel shuttering shall be used, except for unavoidable portions and very small works for
which 12 mm thick water proofing ply of approved quality may be used.

Form work shall be properly designed for self weight, weight of reinforcement, weight of fresh concrete,
and in addition, the various live loads likely to be imposed during the construction process (such as
workmen, materials and equipment). In case the height of centering exceeds 3.50 metres, theprop may be
provided in multi-stages.

Camber: Suitable camber shall be provided in horizontal members of structure, especially in cantilever
spans to counteract the effect of deflection. The form work shall be so assembled as to provide for camber.
The camber for beams and slabs shall be 4 mm per metre (1 to 250 ) or as directedby the Engineer-in-
Charge, so as to offset the subsequent deflection, For cantilevers the camber at freeend shall be 1/50th of
the projected length or as directed by the Engineer-in-Charge.

Walls : The form faces have to be kept at fixed distance apart and an arrangement of wall ties with spacer
tubes or bolts is considered best. A typical wall form with the components identified is givenin Fig. 5.1, 5.2
& 5.3. The two shutters of the wall are to be kept in place by appropriate ties, braces andstuds.

7.5 Removal of Form work (Stripping Time) :
In normal circumstance and where various types of cements are used, forms, may generally be removed after

the expiry of the following periods:

Type of Form work Minimum periodBefore | Minimum  period | Minimum periodBe-
StrikingForm work for | Before Striking | fore Striking Form
OPC 33 grade Form work for OPC | work for
43 grade PPC
(a) Vertical form work to|l 16-24h 16-24 h 24-36 h
columns, walls, beams

Type of Form work Minimum periodBe- | Minimum  period | Minimum period
fore Striking Before Striking | Before  Striking
Form work for Form work for OPC| Form work for
OPC 33 grade 43 grade PPC

(b) Soffit form work to slabs 3 days 3 days 4 days

(Props tobe refixed immedi-
ately after removal of form-
work)

(c) Soffit form work to beams 7 days 7 days 10 days
(Propsto be refixed imme-
diately after removal of

formwork
(d) Props toslabs:
(1) Spanning upto 4.5m 7 days 7 days 10 days
(20  Spanning over4.5m 14 days 14 days 20 days
(e) Propsto beams and arches:
(1) Spanning upto 6m 14 days 14 days 20 days
(2)  Spanning over 6m 21 days 21 days 30 days

Note 1: For other types of cement, the stripping time recommended for ordinary Portland cement may
be suitably modified. Generally If Portland pozzolana or low heat cement or OPC with direct



addition of fly ash has been used for concrete, the stripping time will be 10/7 of the period
stated for OPC with 43 grade cement above.

Note 2: The number of props left under, their sizes and disposition shall be such as to be able to
safely carry the full dead load of the slabs, beam or arch as the case may be together with
any live load likely to occur during curing or further construction.

Note 3: For rapid hardening cement, 3/7 of above periods for OPC 33 grade will be sufficient in all
cases except for vertical side of slabs, beams and columns which should be retained for at
least 24 hours.

Note 4: In case of cantilever slabs and beams, the centering shall remain till structures for counter
acting or bearing down have been erected and have attained sufficient strength.

Note 5: Proper precautions should be taken to allow for the decrease in the rate of hardening that
occurs with all types of cement in cold weather and accordingly stripping time shall be
increased.

Note 6: Work damaged through premature or careless removal of forms shall be reconstructed within
24 hrs.

7.6 Surface Treatment

Oiling the Surface : Shuttering gives much longer service life if the surfaces are coated withsuitable
mould oil which acts both as a parting agent and also gives surface protections.

A typical mould oil is heavy mineral oil or purified cylinder oil containing not less than 5%
pentachlorophenol conforming to IS 716 well mixed to a viscosity of 70-80 centipoises.

After 3-4 uses and also in cases when shuttering has been stored for a long time, it should berecoated
with mould oil before the next use.

The second categories of shuttering oils / leavening agents are Polymer based water soluble Compounds.
They are available as concentrates and when used diluted with water in the ratio of 1:20 oras per
manufacturer specifications. The diluted solution is applied by brush applications on the shuttering both
of steel as well as ply wood. The solution is applied after every use.

The design of form work shall conform to sound Engineering practices and relevant IS codes.

7.7 Inspection of Form Work
The completed form work shall be inspected and approved by the Engineer-in-Charge before the

reinforcement bars are placed in position.

Proper form work should be adopted for concreting so as to avoid honey combing, blow holes, groutloss,
stains or discoloration of concrete etc. Proper and accurate alignment and profile of finished concrete
surface will be ensured by proper designing and erection of form work which will be approved by Engineer-
in-Charge.

Shuttering surface before concreting should be free from any defect/ deposits and full cleaned so asto give
perfectly straight smooth concrete surface. Shuttering surface should be therefore checked for any
damage to its surface and excessive roughness before use.

Erection of Form Work (Centering and shuttering): Following points shall be borne in mindwhile checking
during erection.
(@) Any member which is to remain in position after the general dismantling is done, should be clearly
marked.
(b) Material used should be checked to ensure that, wrong items/ rejects are not used.
(c) If there are any excavations nearby which may influence the safety of form works, corrective and
strengthening action must be taken.
(d) (i) The bearing soil must be sound and well prepared and the sole plates shall bear well on the
ground.
(ii) Sole plates shall be properly seated on their bearing pads or sleepers.
(iii) The bearing plates of steel props shall not be distorted.



(e)

(f)
(9)

()

1.
2.
3.
4.

7.8

(iv) The steel parts on the bearing members shall have adequate bearing areas.
Safety measures to prevent impact of traffic, scour due to water etc. should be taken. Adequate
precautionary measures shall be taken to prevent accidental impacts etc.
Bracing, struts and ties shall be installed along with the progress of form work to ensure strengthand
stability of form work at intermediate stage. Steel sections (especially deep sections) shall beade-
quately restrained against tilting, over turning and form work should be restrained against horizontal
loads. All the securing devices and bracing shall be tightened.
The stacked materials shall be placed as catered for, in the design.
When adjustable steel props are used. They should:
be undamaged and not visibly bent.
have the steel pins provided by the manufacturers for use.
be restrained laterally near each end.
have means for centralizing beams placed in the forkheads.
(i) Screw adjustment of adjustable props shall not be over extended.

Double wedges shall be provided for adjustment of the form to the required position wherever any
settlement/ elastic shorting of props occurs. Wedges should be used only at the bottom endof single
prop. Wedges should not be too steep and one of the pair should be tightened/ clampeddown after
adjustment to prevent shifting.
No member shall be eccentric upon vertical member.

() The number of nuts and bolts shall be adequate.

(m) All provisions of the design and/or drawings shall be complied with.

(n) Cantilever supports shall be adequate.

(0) Props shall be directly under one another in multistage constructions as far as possible.

() Guy ropes or stays shall be tensioned properly.
There shall be adequate provision for the movements and operation of vibrators and other construc-
tion plant and equipment.
Required camber shall be provided over long spans.
Supports shall be adequate, and in plumb within the specified tolerances.

Measurements

General: The form work shall include the following:

(a)

(b)

@ a o
e

Splayed edges, notching, allowance for overlaps and passing at angles, sheathing battens, strutting,
bolting, nailing, wedging, easing, striking and removal.

All supports, struts, braces, wedges as well as mud sills, piles or other suitable arrangements tosup-
port the form work

Bolts, wire, ties, clamps, spreaders, nails or any other items to hold the sheathing together.

Working scaffolds, ladders, gangways, and similar items.

Filleting to form stop chamfered edges of splayed external angles not exceeding 20mm wide to
beams, columns and the like.

Where required, the temporary openings provided in the forms for pouring concrete, inserting vibra-
tors, and cleaning holes for removing rubbish from the interior of the sheathing before pouring con-
crete.

Dressing with oil to prevent adhesion and

Raking or circular cutting

Classification of Measurements : Where it is stipulated that the form work shall be paid for separately,
measurements shall be taken of the area of shuttering in contact with the concrete surface. Dimensions of

the

form work shall be measured correct to a cm. The measurements shall be taken separately for the

following.

(a) Foundations, footings, bases of columns etc. and for mass concrete

(b) Walls (any thickness) including attached pilasters, buttresses, plinth and string courses etc.
(c) Suspended floors, roofs, landings, shelves and their supports and balconies.

(d) Lintels, beams, plinth beams, girders, bressummers and cantilevers.



(e) Columns, pillars, piers, abutments posts and struts.

(f) Stairs (excluding landings) except spiral staircase.

(9) Spiral staircases (including landings).

(h) Arches,Domes, vaults, shells roofs, arch ribs, curvilinear shaped folded plates

(i) Extrafor arches, domes, vaults exceeding 6 m span other than curvilinear shaped
() Chimneys and shafts.

k) Well steining.

) Vertical and horizontal fins individually or forming box, louvers and bands.facias and eaves board

m) Waffle or ribbed slabs.

n) Edges of slabs and breaks in floors and walls (to be measured in running metres where below
200 mm in width or thickness).

(o) Cornices and mouldings.

(/) Small surfaces, such as cantilevers ends, brackets and ends of steps, caps and boxes to
pilasters and columns and the like.

() Chullah hoods, weather shades, chajjas, corbels etc. including edges and

(n Elevated water reservoirs.

Centering, and shuttering where exceeding 3.5 metre height in one floor shall be measured andpaid for
separately.

Where it is not specifically stated in the description of the item that form work shall be paid for separately,
the rate of the RCC item shall be deemed to include the cost of form work.

No deductions from the shuttering due to the openings/ obstructions shall be made if the area ofeach
openings/ obstructions does not exceed 0.4 square metre. Nothing extra shall be paid for formingsuch
openings.

Form work of elements measured under categories of arches, arch ribs, domes, spiral staircases, well
steining, shell roofs, curvilinear folded plates & curvilinear eaves board, circular shafts & chimneysshall not
qualify for extra rate for circular work.

Extra for circular work shall be admissible for surfaces circular or curvilinear in plan or in elevation beyond
the straight edge of supporting beam in respective mode of measurement. However, there may be many
different types of such structures. In such cases, extra payment shall be made judiciously after deducting
areas where shuttering for circular form work is not involved.

Rate

The rate of the form work includes the cost of labour and materials required for all the operations
described above.

8.0 REINFORCEMENTS

8.1 General Requirements
Steel for reinforcement shall be clear and free from loose mill scales, dust,loose rust, coats of paints, oil or

other coating which may destroy or reduce bond. It shall be stored in such a way as to avoid distortion
and to prevent deterioration and corrosion. Prior to assembly of reinforcement on no account any oily
substance shall be used for removing the rust.

8.2 Assembly of Reinforcement :

Bars shall be bent correctly and accurately to the size and shapeas shown in the detailed drawing or as
directed by Engineer-in-Charge. Preferably bars of full length shall be used. Necessary cutting and
straightening is also included. Overlapping of bars, where necessary shall be done as directed by the
Engineer-in-Charge. The overlapping bars shall not touch each other and these shall be kept apart with
concrete between them by 25mm or 17/4 times the maximum size of the coarse aggregate whichever is
greater. But where this is not possible, the overlapping bars shall be bound together at intervals not
exceeding twice the dia. of such bars with twostrands annealed steel wire of 0.90 mm to 1.6 mm twisted
tight. The overlaps/ splices shall be staggeredas per directions of the Engineer-in-Charge. But in no case




the overlapping shall be provided in more than 50% of cross sectional area at one section.

Bonds and Hooks Forming End Anchorages: Reinforcement shall be bent and fixed in accordance with
procedure specified in IS 2502, code of practice of bending and fixing of bars for concrete reinforcement.
The details of bends and hooks are shown below for guidance.

(a) U-Type Hook

In case of mild steel plain bars standard U type hook shall be provided by bending ends of rod into
semicircular hooks having clear diameter equal to four times the diameter of the bar.

Note: In case of work in seismic zone, the size of hooks at the end of the rod shall be eighttimes the
diameter of bar or as given in the structural drawings.

(b) Bends
Bend forming anchorage to a M.S. plain bar shall be bent with and internal radius equal to two times the
diameter of the bar with a minimum length beyond the bend equal to four times the diameter of the bar.

Anchoring Bars in Tension : Deformed bars may be used without end anchorages provided, development
length equipment is satisfied. Hooks should normally be provided for plain bars in tension.Development
length of bars will be determined as per IS: 456.

Anchoring Bars in Compression : The anchorage length of straight bar in compression shall be equal to
the ‘Development length’ of bars in compression as specified in IS: 456. The projected length of hooks,
bend and straight lengths beyond bend, if provided for a bar in compression, shall be considered for
development length.

Binders, stirrups, links etc. : In case of binders, stirrups, links etc. the straight portion beyondthe curve at
the end shall be not less than eight times and nominal size of bar.

8.3 Welding of Bars
Wherever facility for electric arc welding or gas pressure welding is available, welding of bars shallbe done

in lieu of overlap. The location and type of welding shall be got approved by the Engineer-in- Charge.
Welding shall be as per IS 2751 and 9417.

8.4 Placing in Position

Fabricated reinforcement bars shall be placed in position as shown in the drawings or as directedby the
Engineer-in-charge. The bars crossing one another shall be tied together at every intersection with two
strands of annealed steel wire 0.9 to 1.6 mm thickness twisted tight to make the skeleton of thesteel work
rigid so that the reinforcement does not get displaced during deposition of concrete.

Tack welding in crossing bars shall also be permitted in lieu of binding with steel wire if approved by
Engineer-in-Charge.

The bars shall be kept in correct position by the following methods:

(a) In case of beam and slab construction pre-cast cover blocks in cement mortar 1:2 (1 cement : 2coarse
sand) about 4x4 cm section and of thickness equal to the specified cover shall be placedbetween the
bars and shuttering, so as to secure and maintain the requisite cover of concrete over reinforcements.

(b) In case of cantilevered and doubly reinforced beams of slabs, the vertical distance between the hori-
zontal bars shall be maintained by introducing chairs, spacers or support bars of steel at 1.0 mere or
at shorter spacing to avoid sagging.

(c) In case of columns and walls, the vertical bars shall be kept in position by means of timber templates
with slots accurately cut in them: or with clock of cement mortar 1:2 (1 cement: 2 coarse sand) of
required size suitable tied to the reinforcement to ensure that they are in correct position during con-
creting.

(d) In case of other R.C.C. structure such as arches, domes, shells, storage tanks etc. a combination of cover
blocks, spacers and templates shall be used as directed by Engineer-in-Charge.



Tolerance on Placing of Reinforcement : Unless otherwise specified by the Engineer-in- Charge,
reinforcement shall be placed within the following tolerances:

Tolerance in spacing
(a) For effective depth, 200 mm or less +10 mm
(b) For effective depth, more than 200 mm + 15 mm

Bending at Construction Joints : Where reinforcement bars are bent aside at construction joints and
afterwards bent back into their original position care should be taken to ensure that at no timethe radius
of the bend is less than 4 bar diameters for plain mild steel or 6 bar diameter for deformed bars. Care shall
also be taken when bending back bars to ensure that the concrete around the bar is notdamaged.

Cover:The minimum nominal cover to meet durability requirements shall be as under:-

Exposure Nominal Concrete cover in mm not less than
Mild 20
Moderate 30
Severe 45
Very severe 50
Extreme 75

Notes :

1. For main reinforcement upto 12 mm diameter bar for mild exposure the nominal covermay be
reduced by 5 mm.

2. Unless specified otherwise, actual concrete cover should not deviate from the required nominal cover
by + 10 mm.

3. Forexposure condition ‘'severe’ and 'very severe’ reduction of 5 mm may be made, whereconcrete grade
is M35 and above.

4. Nominal cover to meet specified period of fire resistance shall not be less than as givenin Table 16A
of IS 456.

8.5 Measurement

Reinforcement including authorized spacer bars and lappages shall be measured in length of different
diametre, as actually (not more than as specified in the drgs.) used in the work nearest to a centimetre
and their weight calculated on the basis of standard weight given in Table 5.4 below. In caseactual unit
weight of the bars is less than standard unit weight, but within variation, in such cases weightof
reinforcement shall be calculated on the basis of actual unit weight. Wastage and unauthorized
overlaps shall not be paid for. Annealed steel wire required for binding or tack welding shall not be
measured, its cost being included in the rate of reinforcement.

Where tack welding is used in lieu of binding, such welds shall not be measured. Chairs separatorsetc.
shall be provided as directed by the Engineer-in-Charge and measured separately and paid for.

8.6 Cross Sections Area and Mass of Steel Bar

Nominal Size mm Cross sectional Area Sq.mm Mass per metre Run Kg.

6 28.3 0.222
8 50.3 0.395

10 78.6 0.617

12 113.1 0.888

16 201.2 1.58

20 314.3 2.47

25 491.1 3.85

28 615.8 4.83

32 804.6 6.31




36 1018.3 7.99
40 1257.2 9.86

Note: These are as per clause 6.2 of IS 1786.

Rate

The rate for reinforcement shall include the cost of labour and materials required for all operations
described above such as cleaning of reinforcement bars, straightening, cutting, hooking bending, binding,
placing in position etc. as required or directed including tack welding on crossing of bars in lieuof binding
with wires.

9.0 CONCRETING
The concrete shall be as specified under chapter - concrete work. The proportion by volume or bythe
weight of ingredients shall be as specified.

9.1 Consistency
The concrete which will flow sluggishly into the forms and around the reinforcement without any

segregation of coarse aggregate from the mortar shall be used. The consistency shall depend on whether
the concrete is vibrated on or hand tamped, it shall be determined by slump test as prescribedin sub-head
“concrete” under workability — requirement.

9.2 Placing of Concrete
Concreting shall be commenced only after Engineer-in-Charge has inspected the centering, shuttering
and reinforcement as placed and passed the same. Shuttering shall be clean and free from all shavings, saw

dust, pieces of wood, or other foreign material

In case of concreting of slab and beams, wooden plank or cat walks of chequerred MS plated orbamboo
chalies or any other suitable material supported directly on the centering by means of wooden blocks or
lugs shall be provided to convey the concrete to the place of deposition without disturbing the
reinforcement in any way. Labour shall not be allowed to walk over the reinforcement.

In case of columns and wall, it is desirable to place concrete without construction joints. The progress of
concreting in the vertical direction, shall be restricted to one metre per hour.

The concrete shall be deposited in its final position in a manner to preclude segregation of ingredients. In
deep trenches and footings concrete shall be placed through chutes or as directed by theEngineer-in-
Charge. In case of columns and walls, the shuttering shall be so adjusted that the vertical drop of concrete
is not more than 1.5 metres at a time.

During cold weather, concreting shall not be done when the temperature falls below 4.5°C. The concrete
placed shall be protected against frost by suitable covering. Concrete damaged by frost shall be removed
and work redone.

During hot weather precaution shall be taken to see that the temperature of wet concrete does not exceed
38°C. No concrete shall be laid within half an hour of the closing time of the day, unless permitted by the
Engineer-in-Charge.

It is necessary that the time between mixing and placing of concrete shall not exceed 30 minutesso that the
initial setting process is not interfered with.

9.3 Compaction
It shall be as specified in sub-head of Concrete Work of this specification.

Concrete shall be compacted into dense mass immediately after placing by means of mechanicalvibrators
designed for continuous operations complying with IS 2505, IS 2506, IS 2514 and IS 4656. TheEngineer-in-



Charge may however relax this condition at his discretion for certain items depending on thethickness of
the members and feasibility of vibrating the same and permit hand compaction instead. Hand compaction
shall be done with the help of tamping rods so that concrete is thoroughly compactedand completely
worked around the reinforcement, embedded fixtures, and into corners of the form. Thelayers of concrete
shall be so placed that the bottom layer does not finally set before the top layer is placed. The vibrators
shall maintain the whole of concrete under treatment in an adequate state of agitation; such that de-
aeration and effective compaction is attained at a rate commensurate with the supply of concrete from
the mixers. The vibration shall continue during the whole period occupied by placing of concrete, the
vibrators being adjusted so that the centre of vibrations approximates to the centre of the mass being
compacted at the time of placing.

Concrete shall be judged to be properly compacted, when the mortar fills the spaces between the coarse
aggregate and begins to cream up to form an even surface. When this condition has been attained, the
vibrator shall be stopped in case of vibrating tables and external vibrators. Needle vibratorsshall be
withdrawn slowly so as to prevent formation of loose pockets in case of internal vibration. In case both
internal and external vibrators are being used, the internal vibrator shall be first withdrawn slowly after
which the external vibrators shall be stopped so that no loose pocket is left in the body of theconcrete. The
specific instructions of the makers of the particular type of vibrator used shall be strictly complied with.
Shaking of reinforcement for the purpose of compaction should be avoided. Compaction shallbe completed
before the initial setting starts, i.e. with 30 minutes of addition of water to the dry mixture.

9.4 Construction joints
Concreting shall be carried out continuously upto the construction joints, the position and detailsof which

shall be as shown in structural drawing or as indicated in Fig. 5.26 or as directed by Engineer-in-Charge.
Number of such joints shall be kept to minimum. The joints shall be kept at places where theshear force is
the minimum. These shall be straight and shall be at right angles to the direction of main reinforcement.
Construction joints should comply with IS 11817.

In case of columns the joints shall be horizontal and 10 to 15 cm below the bottom of the beam running
into the column head. The portion of the column between the stepping off level and the top of the slab
shall be concreted with the beam.

When stopping the concrete on a vertical plane in slabs and beams, and approved stop board (see Fig.
26C) shall be placed with necessary slots for reinforcement bars or any other obstruction to pass the bars
freely without bending. The construction joints shall be keyed by providing a triangular ortrapezoidal fillet
nailed on the stopboard. Inclined or feather joints shall not be permitted. Any concrete flowing through
the joints of stopboard shall be removed soon after the initial set. When concrete is stopped on a
horizontal plane, the surface shall be roughened and cleaned after the initial set.

When the work has to be resumed, the joint shall be thoroughly cleaned with wire brush and loose particles

removed. A coat of neat cement slurry at the rate of 2.75 kg of cement per square metreshall then be
applied on the roughened surface before fresh concrete is laid.

9.5 Expansion Joints

Expansion joints shall be provided as shown in the structural drawings or as indicated in Fig. 5.10 to 5.25 or
as directed by Engineer-in-Charge, for the purpose of general guidance. However it is recommended that
structures exceeding 45 m in length shall be divided by one or more expansion joints. The filling of these joints
with bitumen filler, bitumen felt or any such material and provision of copper plate, etc. shall be paid for
separately in running metre. The measurement shall be taken two places of decimal stating the depth and

width of joint.

9.6 Curing
After the concrete has begun to harden i.e. about 1 to 2 hours after its laying, it shall be protected from

quick drying by covering with moist gunny bags, sand, canvass Hessian or any other material approved by



the Engineer-in-Charge. After 24 hours of laying of concrete, the surface shall be cured byponding with
water for a minimum period of 7 days from the date of placing of concrete in case of OPC and at least 10
days where mineral admixtures or blended cements are used. The period of curing shallnot be less than
10 days for concrete exposed to dry and hot weather condition.

9.7 Finishing
In case of roof slabs the top surface shall be finished even and smooth with wooden trowel, before the
concrete begins to set. Sprinkling of dry cement while finishing shall not be resorted to.

Immediately on removal of forms, the R.C.C. work shall be examined by the Engineer-in-Charge,before any

defects are made good.

(a) The work that has sagged or contains honey combing to an extent detrimental to structural safetyor
architectural concept shall be rejected as given in para 5.4.9.4 for visual inspection test.

(b) Surface defects of minor nature may be accepted. On acceptance of such a work by the Engineer-in-
Charge, the same shall be rectified as follows:

1. Surface defects which require repair when forms are removed, usually consist of bulged dueto move-
ment of forms, ridges at form joints, honey-combed areas, damage resulting from thestripping of forms
and bolt holes, bulges and ridges are removed by careful chipping or tooling and the surface is then
rubbed with a grinding stone. Honey-combed and other defective areas must be chipped out the
edges being cut as straight as possible and perpendicularly to the surface, or preferably slightly under
cut to provide a key at the edge ofthe patch.

2. Shallow patches are first treated with a coat of thin grout composed of one part of cement and one
part of fine sand and then filled with mortar similar to that used in the concrete. Themortar is placed
in layers not more than 10mm thick and each layer is given a scratch finish to secure bond with the
succeeding layer. The last layer is finished to match the surroundingconcrete by floating, rubbing or
tooling on formed surfaces by pressing the form material against the patch while the mortar is still
plastic.

3. Large and deep patches require filling up with concrete held in place by forms. Such patchesare rein-
forced and carefully dowelled to the hardened concrete.

4. Holes left by bolts are filled with mortar carefully packed into places in small amounts. The mortar is
mixed as dry as possible, with just enough water so that it will be tightly compactedwhen forced into
place.

5. Tiered holes extending right through the concrete may be filled with mortar with a pressure gun similar
to the gun used for greasing moftor cars.

6. Normally, patches appear darker than the surrounding concrete, possibly owing to the presence on
their surface of less cement laitance. Where uniform surface colour is important this defect shall be
remedied by adding 70 to 20 percent of white Portland cement to the patching mortar, the exact
quantity being determined by trial.

7. The same amount of care to cure the materials in the patches should be taken as with the whole
structure. Curing must be started as soon as possible, after the patch is finished to prevent early drying.
Damp Hessian may be used but in some locations it may be difficult to hold it in place. A membrane
curing compound in these cases will be most convenient.

8. The exposed surface of R.C.C. work shall be plastered with cement mortar 1:3 (1 cement . 3 finesand) of
thickness not exceeding 6 mm to give smooth and even surface true to line and form. Any RCC surface
which remains permanently exposed to view in the completed structure, shallbe considered exposed
surfaced for the purpose of this specification. Where such exposed surface exceeding 0.5 sqm in each
location is not plastered with cement mortar 1.3 (1 cement : 3 fine sand) 6 mm thick, necessary deduc-
tion shall be made for plasteringnot done.

9. The surface which is to receive plaster or where it is to be joined with brick masonry wall, shallbe
properly roughened immediately after the shuttering is removed, taking care to remove the laitance
completely without disturbing the concrete. The roughening shall be done by hacking. Before the
surface is plastered, it shall be cleaned and wetted so as to give bond between concrete and plaster.



RCC work shall be done carefully so that the thickness of plaster required for finishing the surface is
not more than 6 mm.

10. The surface of RCC slab on which the cement concrete or mosaic floor is to be laid shall be roughened
with brushes while the concrete is green. This shall be done without disturbing the concrete.

9.8 Strength of Concrete
The compressive strength on the work tests for different mixed shall be as given in Table below:-

Concrete Mix (Nominal Mix on Compressive Strength in (Kg/sq cm)
Volume basis)
7 days’ 28 days’
1:1:2 210 315
1:1.5:3 175 265
1:2:4 140 210

9.9 Testing of Concrete

Regular mandatory tests on the workability of the fresh concrete shall be done to achieve thespecified
compressive strength of concrete.

Cube Test for Compressive Strength of Concrete

Slump Test : This test shall be carried out as prescribed in sub-head 4 of concrete.

The concrete is liable to be rejected if:
(i) Itis porous or honeycombed

(i) Its placing has been interrupted without providing a proper construction joint.
(iii) The reinforcement has been displaced beyond tolerance specified or construction tolerances
have not been met.

However, the hardened concrete may be accepted after carrying out suitable remedial measures tothe
satisfaction of the Engineer-in-Charge at the risk and cost of the contractor.

9.10 Standard of Acceptance — for Nominal Mix

Out of six sample cubes, three cubes shall be tested at 7 days and remaining three cubes at 28days.

7 days’ Tests

Sampling: The average of the strength of three specimen shall be accepted as the compressive strength
of the concrete provided the variation in strength of individual specimen is not more than + 15%of the
average. Difference between the maximum and minimum strength should not exceed 30% of average
strength of three specimen. If the difference between maximum and minimum strength exceeds30% of the
average strength, then 28 days’ test shall have to be carried out.

Strength: If the actual average strength of sample accepted in para 'sampling’ above is equal to or higher
than specified strength upto +15% then strength of the concrete shall be considered in order.

In case the actual average strength of sample accepted in the above para is lower than the specifiedor
higher by more than 15% then 28 days’ test shall have to be carried out to determine the compressive
strength of concrete cubes.

28 days’ Test
(a) The average of the strength of three specimen be accepted as the compressive strength of the concrete
provided the strength of any individual cube shall neither be less than 70% nor higher than 130% of
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the specified strength.

If the actual average strength of accepted sample exceeds specified strength by more than 30%the
Engineer-in-Charge, if he so desires, may further investigate the matter. However, if the strength of
any individual cube exceeds more than 30% of specified strength, it will be restrictedto 130% only for
computation of strength.

If the actual average strength of accepted sample is equal to or higher than specified strength upto
30% then strength of the concrete shall be considered in order and the concrete shall be accepted at
full rates.

If the actual average strength of accepted sample is less than specified strength but not less than70%
of the specified strength, the concrete may be accepted at reduced rate at the discretion ofEngineer-
in-Charge (see para 5.4.13.2).

If the actual average strength of accepted sample is less than 70% of specified strength, the Engineer-
in-Charge shall reject the defective portion of work represented by sample and nothingshall be paid
for the rejected work. Remedial measures necessary to retain the structure shall betaken at the risk and
cost of contractor. If, however the Engineer-in-Charge so desires, he may order additional tests (See
Appendix B of Chapter 5) to be carried out to ascertain if the structurecan be retained. All the charges
in connection with these additional tests shall be borne by the contractor.

Measurements

Dimensions shall be measured nearest to a cm except for the thickness of slab which shall be measured
correct to 0.5 cm. The areas shall be worked out nearest to 0.01 Sg. mt. The cubical contentsshall be worked
out to nearest 0.01 cubic metre.

Reinforced cement concrete whether cast-in-situ or pre cast shall be classified and measuredseparately as
follows.
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Raft, footing, bases of columns and mass concrete etc. all work up to plinth level, column up toplinth
level, plinth beams.

Wall (any thickness) including attached pilasters, buttresses plinth and string course, fillets,column,
pillars, piers, abutments, post and struts etc.

Suspended floors, roofs, landings and balconies.

Shelves

Chajjas

Lintel, beams and bressummers.

Columns, pillars, piers, abutments, posts and struts.

Stair-cases including waist or waist less slab but excluding landing except in (i) below.

Spiral stair-case (including landing).

Arches, arch ribs, domes and vaults.

Chimneys and shafts.

Well steining.

Vertical and horizontal fins individually or forming box, louvers and facias.

Kerbs, steps and the like.

String courses, bands, coping, bed plates, anchor blocks, plain window sills and the like.

Mouldings as in cornices, window sills etc.

Shell, dome and folded plates.

Extra for shuttering in circular work in plan.

Work under the following categories shall be measured separately.

a
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c
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Rafts, footings, bases of columns etc. and mass concrete.

All other items upto floor two level.

From floor two level to floor three level and so on.

R.C.C. above roof level shall be measured along with R.C.C. Work in floor just below.

No deduction shall be made for the following:

(a)

Ends of dis-similar materials (e.g. Joists, beams, post, griders, rafter, purlins, trusses, corbels steps etc.) upto



500 sq cm in cross-section.

Opening upto 0.1. sgm.

Note: In calculating area of openings upto 0.1 sgqm the size of opening shall include the thickness of any
separate lintels or sills. No extra labour for forming such openings or voids shall be paid for.

The volume occupied by reinforcement.

The volume occupied by water pipes, conduits etc. not exceeding 25 sq cm each in crosssectional
area. Nothing extra shall be paid for leaving and finishing such cavities and holes.

G
ez

@ =
L =2

Measurement shall be taken before any rendering is done in concrete members. Measurement will not
include rendering. The measurement of R.C.C. work between various units shall be regulated as below:

(a) Slabs shall be taken as running continuously through except when slab is monolithic with the beam.
In that case it will be from the face to face of the beam.

(b) Beams shall be measured from face to face of columns and shall be including haunches, if any,between
columns and beam. The depth of the beam shall be from the bottom of slab to the bottom of beam if
beam and slab are not monolithic. In case of monolithic construction where slabs are integrally con-
nected with beam, the depth of beam shall be from the top of the slab to the bottom of beam.

(c) The columns measurements shall be taken through.

Chajjas along with its bearing on wall shall be measured in cubic metre nearest to two places ofdecimal.

When chajjas is combined with lintel, slab or beam, the projecting portion shall be measured as chajjas,

built in bearing shall be measured as per item of lintel, slab or beam in which chajja bears.

(e) Where the band and lintels are of the same height and the band serves as lintel the portion of theband
to be measured as lintel shall be for clear length of opening plus twice the over all depth ofband.

=
&

9.12  Tolerances
Subject to the condition that structural safety is not impaired and architectural concept does not
hamper, the tolerances in dimensions of R.C.C. members shall be as specified in the drawings by the
designer. Whenever these are not specified, the permissible tolerance shall be decided by the Engineer-
in-Charge after consultations with the Designer, if necessary.

When tolerances in dimensions are permitted, following procedure for measurement shall apply.

(a) If the actual dimension of R.C.C. members do not exceed or decrease the design dimensions ofthe
members plus or minus tolerance limit specified above, the design dimensions shall be takenfor the
purpose of measurement.

(b) If the actual dimensions exceed the design dimensions by more than the tolerance limit, the design
dimensions only shall be measured for the purpose of payment.

(c) If the actual dimensions decrease more than the tolerance limit specified, the actual dimensionsof the
RCC members shall be taken for the purpose of measurement and payment.

(d) For acceptance of RCC members whose dimensions are not exactly as per design dimensions, the
decision of Engineer-in-Charge shall be final. For the purpose of payment, however, the clarification
as given in para a, b & c above shall apply.

Rate

The rate included the cost of materials and labour involved in all the operations described above except
for the cost of centring and shuttering.

Where throating or plaster drip or moulding is not required to be provided in RCC chajjas, deduction for
not providing throating or plaster drip or moulding shall be made from the item of R.C.C. inchajjas. The
measurement for deduction item shall be made in running metres correct to a cm of the edge of chajja.
No extra payment for richer mix which projects into any member from another member during concreting
of junctions of beams and columns etc. will be made except to the extent structurally considered necessary
and when so indicated in the structural drawings. The payment for work done under items of different
mixed shall be limited strictly to what is indicated in the structural drawings.




10.0  READY MIXED CONCRETE (as per IS 4926)

10.1 Materials

Selection and Approval of Materials : Materials used should satisfy the requirements for the safety, structural
performance durability and appearance of the finished structure, taking full account ofthe environment to
which it will be subjected. The selection and use of materials shall be in accordancewith IS 456. Materials used
shall conform to the relevant Indian Standards applicable. Where materials are used which are not covered by
the provisions of the relevant Indian Standard, there should be satisfactory data on their suitability and
assurance of quality control. Records and details of performanceof such materials should be maintained.
Account should be taken of possible interactions and compatibility between IS 4926 and materials used. Also,
prior permission of the purchaser shall be obtained before use of such materials.

Cement: Cement used for concrete shall be in accordance with the requirements of IS 456.

Mineral Admixtures : Use of mineral admixtures shall be permitted in accordance with theprovisions of IS

456.

Aggregates . Aggregates used for concrete shall be in accordance with the requirement of IS 456. Unless

otherwise agreed testing frequencies for aggregates in plant shall be as given IS 4926.

Chemical Admixtures

() Use of chemical admixtures shall be permitted in accordance, with the provisions of IS 456 and IS 9103.

(i) It shall be the responsibility of the producer to establish compatibility and suitability of any admixture
with the other ingredients of the mix and the determine the dosage required to give thedesired effect.

(i) Admixtures should be stored in a manner that prevents degradation of the product and consumed
within the time period indicated by the admixture supplier. Any vessel containing an admixture in the
plant or taken to site by the producer shall be clearly marked as to its content.

(v) When offering or delivering a mix to a purchaser it should be indicated if such a mix contains an
admixture or combination of admixtures or not. The admixtures may be identified generically and
should be declared on the delivery ticket.

(v) The amount of admixture added to mix shall be recorded in the production record. In special circum-
stances, if necessary, additional dose of admixture may be added at project site to regainthe worka-
bility of concrete with the mutual agreement between the producer and the purchaser.

Water - Water used shall be in accordance with the requirement of IS 456.

The use of re-cycled water is encouraged as long as concrete of satisfactory performance can be produced
and steps are taken to monitor the build up of chlorides in any recirculated water and that anysubsequent
adjustments to the mix design are made to ensure that any overall limit on chloride contentsis satisfied.
The addition of any recycled water shall be monitored and controlled to meet these requirements.

The total amount of water added to the mix shall be recorded in the production record. The water content
of concrete shall be regulated by controlling its workability or by measuring and adjusting the moisture
contents of its constituent materials. The producer’s production staff and truck-mixer, drivers shall be
made aware of the appropriate responses to variations in concrete consistency of a particular mix caused
by normal variations in aggregate moisture content or grading.

10.2 General Requirements

Basis of Supply : Ready-mixed concrete shall be supplied having the quality and the quantity inaccordance
with the requirement agreed with the purchaser or his agent. Notwithstanding this, the concrete supplied
shall generally comply with requirements of IS 456.

All concrete will be supplied and invoiced in terms of cubic metres (full or part) of compacted fresh
concrete. All proportioning is to be carried out by mass except water and admixture, which may be
measured by volume.

Transport of Concrete : Ready-mixed concrete shall be transported from the mixer to the pointof placing
as rapidly as practicable by methods that will maintain the required workability and will preventsegregation,
loss of any constituents or ingress of foreign matter or water. The concrete shall be placedas soon as
possible after delivery, as close as is practicable to its final position to avoid re-handling or moving the



concrete horizontally by vibration. If required by the purchaser the producer can utilize admixtures to
slow down the rate of workability loss, however this does not remove the need for the purchaser to place
the concrete as rapidly as possible. The purchaser should plan his arrangements so as to enable a full load
of concrete to be discharged within 30 minutes of arrival on site.

Concrete shall be transported in a truck-mixer unless the purchaser agrees to the use of non- agitating
vehicles. When non-agitating vehicles are used, the mixed concrete shall be protected from gain or loss
of water.

Time in Transport . The general requirement is that concrete shall be discharged from the truck-mixer
within 2 h of the time of loading. However, a longer period may be permitted if retarding admixtures are
used or in cool humid weather or when chilled concrete is produced.

The time of loading shall start from adding the mixing water to the dry mix of cement and aggregate or of
adding the cement to the wet aggregate whichever is applicable.

Ready-mixed concrete plant shall have test facilities at its premises to carry out routine tests as perthe
requirement of the standard.

Information to be Supplied by the Producer

When requested, the producer shall provide the purchaser with the following information before any
concretes is supplied:

(@) Nature and source of each constituent material,

(b) Source of supply of cement,

(c) Proposed proportions or quantity of each constituent/ m3 of fresh concrete.

(d) Generic type(s) of the main active constituent(s) in the admixture;

(e) Whether or not the admixture contains chlorides and if so, the chloride content of the admixture expressed
as a percentage of chloride ion by mass of admixture;

Where more than one admixture is used, confirmation of their compatibility and

Initial and final setting time of concrete when admixture is used at adopted dosage (tested as per IS 8142).

)
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)

«a =2
=

11.0  BRICK WORK
11.1  Classification
The brick work shall be classified according to the class designation of bricks used.

11.2  Mortar
The mortar for the brick work shall be as specified, and conform to accepted standards. Lime shall not be
used where reinforcement is provided in brick work.

11.3  Soaking of Bricks
Bricks shall be soaked in water before use for a period for the water to just penetrate the whole depth of

the bricks. Alternatively bricks may be adequately soaked in stacks by profusely spraying_with clean water
at regular intervals for a period not less than six hours. The bricks required for masonry work using mud
mortar shall not be soaked. When the bricks are soaked they shall be removed from the tanksufficiently
early so that at the time of laying they are skin-dry. Such soaked bricks shall be stacked on aclean place
where they are not again spoiled by dirt earth etc.

Note I: The period of soaking may be easily found at site by a field test in which the bricks are soaked in
water for different periods and then broken to find the extent of water penetration. The least period that
corresponds to complete soaking will be the one to be allowed for in construction work.

Note Il : If the bricks are soaked for the required time in water that is frequently changed the soluble salt
in the bricks will be leached out, and subsequently efflorescence will be reduced.

114 Laying



Bricks shall be laid in English Bond unless otherwise specified. For brick work in half brick wall, bricks shall
be laid in stretcher bond. Half or cut bricks shall not be used except as closer where necessary to complete
the bond. Closers in such cases, shall be cut to the required size and used near the ends of the wall. Header
bond shall be used preferably in all courses in curved plan for ensuring better alignment.

Note: Header bond shall also be used in foundation footings unless thickness of walls (width of footing)
makes the use of headers impracticable. Where thickness of footing is uniform for a number of courses,
the top course of footing shall be headers.

All loose materials, dirt and set lumps of mortar which may be lying over the surface on which brick work

is to be freshly started, shall be removed with a wire brush and surface wetted. Bricks shall belaid on a full

bed of mortar, when laying, each brick shall, be properly bedded and set in position by gently pressing

with the handle of a trowel. Its inside face shall be buttered with mortar before the next brick is laid and

pressed against it. Joints shall be fully filled and packed with mortar such that no hollowspace are left inside

the joints.

The walls shall be taken up truly in plumb or true to the required batter where specified. All courses shall

be laid truly horizontal and all vertical joints shall be truly vertical. Vertical joints in the alternate course

shall come directly one over the other. Quoin, Jambs and other angles shall be properly plumbed as the

work proceeds. Care shall be taken to keep the perpends properly aligned within following maximum

permissible tolerances :

(a) Deviation from vertical within a storey shall not exceed 6 mm per 3 m height.

(b) Deviation in verticality in total height of any wall of building more than one storey in height shall not
exceed 12.5 mm.

(c) Deviation from position shown on plan of any brick work shall not exceed 12.5 mm.

(d) Relative displacement between load bearing wall in adjacent storeys intended to be vertical alignments
shall not exceed 6 mm.

(e) A set of tools comprising of wooden straight edge, masonic spirit levels, square, 1 metre rule line and
plumb shall be kept on the site of work for every 3 masons for proper check during the progress of work.

All quoins shall be accurately constructed and the height of brick courses shall be kept uniform.This will
be checked using graduated wooden straight edge or storey rod indicating height of each course including
thickness of joints. The position of damp proof course, window sills, bottom of lintels, top of the wall etc.
along the height of the wall shall be marked on the graduated straight edge or storeyrod. Acute and
obtuse quoins shall be bonded, where practicable in the same way as square quoins. Obtuse quoins shall
be formed with squint showing three quarters brick on one face and quarter brick onthe other.

The brick work shall be built in uniform layers.

No part of the wall during its construction shall rise more than one metre above the general construction
level. Parts of wall left at different levels shall be raked back at an angle of 45 degrees or less with the
horizontal. Toothing shall not be permitted as an alternative to raking back. For half brick partition to be
keyed into main walls, indents shall be left in the main walls.

All pipe fittings and specials, spouts, hold fasts and other fixtures which are required to be built into the
walls shall be embedded, as specified, in their correct position as the work proceeds unless otherwise
directed by the Engineer-in-Charge.

Top courses of all plinths, parapets, steps and top of walls below floor and roof slabs shall be laidwith brick
on edge, unless specified otherwise. Brick on edge laid in the top courses at corner of walls shall be
properly radiated and keyed into position to form cut (maru) corners as shown in Fig 6.4. Wherebricks
cannot be cut to the required shape to form cut (maru) corners, cement concrete 1:2:4 (1 cement :2 coarse
sand : 4 graded stone aggregate 20 mm nominal size) equal to thickness of course shall be provided in
lieu of cut bricks.

Bricks shall be laid with frog (where provided) up. However, when top course is exposed, bricksshall be
laid with frog down. For the bricks to be laid with frog down, the frog shall be filled with mortar before



placing the brick in position.

In case of walls one brick thick and under, one face shall be kept even and in proper plane, whilethe other
face may be slightly rough. In case of walls more than one brick thick, both the faces shall be kept even
and in proper plane.

To facilitate taking service lines later without excessive cutting of completed work, sleeves (to be paid
separately) shall be provided, where specified, while raising the brick work. Such sleeves inexternal walls
shall be sloped down outward so as to avoid passage of water inside.

Top of the brickwork in coping and sills in external walls shall be slightly tilted. Where brick coping and
sills are projecting beyond the face of the wall, drip course/throating (to be paid separately) shall be
provided where indicated.

Care shall be taken during construction that edges of jambs, sills and projections are not damaged in case
of rain. New built work shall be covered with gunny bags or tarpoulin so as to preventthe mortar from
being washed away. Damage, if any, shall be made good to the satisfaction of the Engineer-in-Charge.

Vertical reinforcement in the form of bars (MS or high strength deformed bars or thermo- mechanically
treated bars as per direction of Engineer-in-Charge)), considered necessary at the cornersand junction of
walls and jamb opening doors, windows etc. shall be encased with cement mortar not leaner than 1:4 (1
cement : 4 coarse sand), or cement concrete mix as specified. The reinforcement shall be suitably tied,
properly embedded in the foundation and at roof level. The dia. of bars shall not beless than 8 mm and
concrete grade shall be minimum 1:3:6 (1 cement : 3 coarse sand : 6 graded stoneaggregate 20 mm
nominal size).

In retaining walls and the like, where water is likely to accumulate, weep holes, 50 to 75 mm square shall
be provided at 2 m vertically and horizontally unless otherwise specified. The lowest weephole shall be at
about 30 cm above the ground level. All weep holes shall be surrounded by loose stonesand shall have
sufficient fall to drain out the water quickly.

Note : Work of providing loose stone will be payable extra.

Work of cutting chases, wherever required to be made in the walls for housing G.I. pipe, Cl pipeor any other
fixtures shall be carried out in various locations as per guidelines given below :

Cutting of chases in one brick thick and above load bearing walls.

As far as possible services should be planned with the help of vertical chases. Horizontal chases should be
avoided.

The depths of vertical chases and horizontal chases shall not exceed one-third and one-sixth of the thick-
ness of the masonry respectively.

When narrow stretches of masonry (or short length of walls) such as between doors and windows, cannot
be avoided they should not be pierced with openings for soil pipes or waste pipes or timber joints, etc.
Where there is a possibility of load concentration such narrow lengths of walls shall be checked for stresses
and high strength bricks in mortar or concrete walls provided, if required.

Horizontal chases when unavoidable should be located in the upper or lower one-third of height of storey
and not more than three chases should be permitted in any stretch of a wall. No continuous horizontal
chase shall exceed one metre in length. Where unavoidable, stresses in the affected area should be checked
and kept within the permissible limits.

Vertical chases should not be closer than 2 m in any stretch of a wall. These shall be kept away from
bearings of beams and lintels. If unavoidable, stresses in the affected area should be checked and kept
within permissible limits.

Masonry directly above a recess, if wider than 30 cm horizontal dimension) should be supported on lintel.
Holes in masonry may be provided upto 30 cm width and 30 cm height without any lintel. In the case of
circular holes in the masonry, no lintel need be provided for holes upto 40 cm in diameter.

Cutting of chases in half brick load bearing walls.

No chase shall be permitted in half brick load bearing walls and as such no reccessed conduits and
concealed pipes shall be provided with half brick thick load bearing walls.

Cutting of chases in half brick non-load bearing wall :

Services should be planned with the help of vertical chases. Horizontal chase should be providedonly



when unavoidable.

11.5  Joints

The thickness of all types of joints including brick wall joints and cross joints shall be such that fourcourse

and three joints taken consecutively shall measure as follows:

() In case of modular bricks conforming to IS 1077 specification for common burnt clay buildingsbricks,
equal to 39 cm.

(i) In case of non-modular bricks, it shall be equal to 31 cm.

Note : Specified thickness of joints shall be of 1 cm. Deviation from the specified thickness of alljoints
shall not exceed one-fifth of specified thickness.

Finishing of Joints: The face of brick work may be finished flush or by pointing. In flush finishing either the
face joints of the mortar shall be worked out while still green to give a finished surfaceflush with the face of
the brick work or the joints shall be squarely raked out to a depth of 1 cm while themortar is still green for
subsequently plastering. The faces of brick work shall be cleaned with wire brushso as to remove any
splashes of mortar during the course of raising the brick work. In pointing, the jointsshall be squarely raked
out to a depth of 1.5 cm while the mortar is still green and raked joints shall be brushed to remove dust
and loose particles and well wetted, and shall be later refilled with mortar to giveruled finish. Some such
finishes are ‘flush’, ‘weathered’, ruled, etc.

11.6  Curing
The brick work shall be constantly kept moist on all faces for a minimum period of seven days. Brickwork

done during the day shall be suitably marked indicating the date on which the work is done so as tokeep a
watch on the curing period.

11.7  Scaffolding
Scaffolding shall be strong to withstand all dead, live and impact loads which are likely to come on them.

Scaffolding shall be provided to allow easy approach to every part of the work.

Single Scaffolding: Where plastering, pointing or any other finishing has been indicated for brick work,
single scaffolding may be provided, unless otherwise specified. In single scaffolding, one endof the put-
logs/pole shall rest in the hole provided in the header course of brick masonry. Not more thanone header
for each put-log/pole shall be left out. Such holes shall not be allowed in the case of pillars,brick work less
than one metre in length between the openings or near the skew backs of arches or immediately under
or near the structural member supported by the walls. The holes for putlogs/poles shall be made good
with brick work and wall finishing as specified.

Double Scaffolding:Where the brick work or tile work is to be exposed and not to be finished withplastering
etc. double scaffolding having two independent supports, clear of the work, shall be provided.

11.8 Measurements

Brick work shall be measured in cubic metres unless otherwise specified. Any extra work over the specified
dimensions shall be ignored. Dimensions shall be measured correct to the nearest 0.01 mi.e. 1 cm. Areas
shall be calculated to the nearest 0.01 sq mtrs and the cubic contents shall be worked out to the nearest
0.01 cubic metres.

Brick work shall be measured separately in the following stages:

(@) From foundation to floor one level (Plinth level)

(b) Plinth (floor one) level to floor two level

(c) Between two specified floor levels above floor two level

Note : (i) Brick work in parapet walls, mumty, lift machine room and water tanks constructed on the roof

upto 1.2 m height above roof shall be measured together with the corresponding work of the floor next



below.
No deductions or additions shall be done and no extra payment made for the following :

Note : Where minimum area is defined for deduction of an opening, void or both, such areas shallrefer
only to opening or void within the space measured.

(a) Ends of dissimilar materials (that is, joists, beams, lintels, posts, girders, rafters, purlins, trusses, corbels,

steps, etc.); up to 0.1 m2 in section;
(b) Opening up to 0.1 m2 in area (see Note);

and bearing does not extend over the full thickness of wall;

Cement concrete blocks as for hold fasts and holding down bolts;

Iron fixtures, such as wall ties, pipes upto 300 mm diameter and hold fasts for doors and windows; and
Chases of section not exceeding 50 cm in girth.

Bearing portion of drip course, bearing of moulding and cornice.
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Note : In calculating area of an opening, any separate lintel or sills shall be included with the size ofthe
opening but end portions of lintel shall be excluded. Extra width of rebated reveals, if any, shall alsobe
excluded.

Walls half brick thick and less shall each be measured separately in square metres stating thickness.

Walls beyond half brick thickness shall be measured in multiples of half brick which shall be deemed to
be inclusive of mortar joints. For the sizes of bricks specified in 6.1.1, half brick thickness shall mean 100
mm for modular and 115 mm for non-modular bricks.

Where fractions of half brick occur due to architectural or other reasons, measurement shall be as follows :

(@) upto 1/4th brick-actual measurements and
(b) exceeding 1/4 brick-full half bricks.

String courses, projecting pilasters, aprons, sills and other projections shall be fully described and
measured separately in running metres stating dimensions of each projection.

Square or rectangular pillars shall be measured separately in cubic metres in multiple of half brick.

Circular pillars shall be measured separately in cubic metres as per actual dimensions.

Brick work curved on plan shall be measured like the brick work in straight walls and shall include all
cutting and wastage of bricks, tapered vertical joints and use of extra mortar, if any. Brick work curved on
plan to a mean radius not exceeding six metres shall be measured separately and extrashall be payable
over the rates for brick work in straight walls. Nothing extra shall be payable if the meanradius of the brick
work curved in plan exceeds six metres.

Tapered walls shall be measured net as walls and extra payment shall be allowed for makingtapered
surface for brick work in walls.

Brick work with brick tiles shall be measured and paid for separately.

Rate

The rate shall include the cost of materials and labour required for all the operations described aboveexcept
the vertical reinforcement and its encasement in cement mortar or cement concrete. The rate shall also
include the following :

a) Raking out joints or finishing joints flush as the work proceeds;

) Preparing tops of existing walls and the like for raising further new brick work.

) Rough cutting and waste for forming gables, splays at eaves and the like.

) Leaving holes for pipes upto 150 mm dia. and encasing hold fasts etc.

) Rough cutting and waste for brick work curved in plan and for backing to stone or other types of facing.
fy) Embedding in ends of beams, joists, slabs, lintels, sills, trusses etc.

c) Wall plates, bed plates, and bearing of slabs, chajjas and the like, where thickness does not exceed 10 cm

g) Bedding wall plates, lintels, sills, roof tiles, corrugated sheets, etc. in or on walls if not covered in respective



(h)
(i)

items and

Leaving chases of section not exceeding 50 cm in girth or 350 sg cm in cross-section.

Brick on edge courses, cut brick corners, splays reveals, cavity walls, brick works curved on plan to a mean
radius exceeding six metres.

120  STONE WORK

12.1 RANDOM RUBBLE STONE MASONRY
Material
12.2.1 Stone

The stone shall be of the type specified such as granite, trap, limestone, sand stone, quartzite, etc. and
shall be obtained from the quarries, approved by the Engineer-in-Charge. Stone shall be hard, sound,
durable and free from weathering decay and defects like cavities, cracks, flaws, sand holes, injurious veins,
patches of loose or soft materials and other similar defects that may adversely affect itsstrength and
appearance. As far as possible stones shall be of uniform colour, quality or texture. Generally stone shall
not contain crypst crystalline silica or chart, mica and other deleterious materials like iron-oxide organic
impurities etc.

Stones with round surface shall not be used.

12.2.2 Size of Stones

Normally stones used should be small enough to be lifted and placed by hand. Unless otherwise indicated,
the length of stones for stone masonry shall not exceed three times the height and the breadthon base shall
not be greater than three-fourth of the thickness of wall, or not less than 150 mm. The height of stone for
rubble masonry may be upto 300 mm.

The selection and grading of stones for rubble masonry is largely done at site and the smaller stones are
used in the hearting of wall.

Random Rubble Masonry shall be uncoursed or brought to courses as specified. Uncoursed random rubble
masonry shall be constructed with stones of sizes as referred above and shapes picked up random from
the stones brought from the approved quarry. Stones having sharpcorners or round surfaces shall,
however, not be used.

Random rubble masonry brought to the course is similar to uncoursed random rubble masonry except
that the courses are roughly levelled at intervals varying from 300 mm to 900 mm in height according to
the size of stones used.

12.2.3 Dressing
Each stone shall be hammer dressed on the face, the sides and the beds. Hammer dressing shall enable

the stones to be laid close to neighbouring stones such that the bushing in the face shall not project more
than 40 mm on the exposed face.

()

Face stone: At least 25% stones shall be headers tailing into the work at least 2/3rd the thickness of
wall in super structure masonry. Such stones shall not be less than 200 sq. cm in cross sections.
Hearting Stones: The hearting or interior filling of a wall face shall consist of rubble stones not less
than 150 mm in any direction, carefully laid, hammered down with a wooden mallet into position and
solidly bedded in mortar. The hearting should be laid nearly level with facing and backing.

Quoin Stone: Quoin stone shall be less than 0.03 cum in volume.

Jamb stones: The jambs shall not be made with stones specified for quoins except that the stones
which were required to be provided at 1 metre centre to centre on both the exposed facesshall here be
provided only on the jamb and the length shall be equal to the thickness of the wall for wall upto 60
cm and a line of headers shall be provided for walls thicker than 60 cm asspecified for bond.



(A) Courses

The masonry shall be carried out in regular courses of height not exceeding 50 cm and masonry onany
day will not be raised more than 60 cm in height when using mortars having compressive strength less
than 20 kg./sg. cm at 28 days and 100 cm when using mortars exceeding this strength.

(B) Thickness of Joints

The joint thickness shall not exceed 30 mm at any point on the face. Chips of the stone and spalls shall be
wedged into seating bed of face stones to avoid excessive bed thickness. No pinning shall be allowed to
avoid excessive joint thickness.

12.24 Mortar
The mortar used for joining shall be as specified.

12.2.5 Laying
Stone shall be laid on their natural bed and shall be solidly bedded full in mortar with close joints, chips

of stone spalls be wedged into the work wherever necessary. No dry work or hollow spaces shall be allowed
and every stone whether large or small shall be carefully selected to fit snugly the intersticesbetween the
large stones. Masonry shall be built breaking joints in all the three directions. Bond stone and headers
shall be properly laid into the work and shall be marked by the contractor with white lead paint. The bond
stones shall be provided as specified

The masonry work in wall shall be carried up true to plumb or to specified batter.

Random rubble masonry shall be brought to the level courses at plinth, window sills, lintel and roof levels.
Levelling shall be done with concrete comprising of one part of the mortar as used for masonry and two
parts of graded stone aggregate of 20 mm nominal size.

The masonry in structure shall be carried uniformly. Where the masonry of one part is to be delayed,the
work shall be raked back at an angle not steeper than 45°.

(A) Raking out joints
All the joints on the faces to be pointed or plastered shall be racked out with racking tool to a depth of
20mm while the mortar is still green.

12.2.6 Bond Stones

Though bond stones shall be provided in walls upto 600 mm thickness, a set of two or more bond stones
overlapping each other by at least 150 mm shall be provided in a line from face to back. In caseof highly
absorbent types of stones (porous lime stone and sand stone etc.) the bond stone shall extendabout two-
third into the wall, as through stones in such walls a set of two or more bond stones overlapping each
other by at least 150 mm shall be provided. Each bond stone or a set of bond stonesshall be provided for
every 0.5 m? of the wall surface and shall be provided at 1.5 m to 1.8 m apart clearin every course.

In case of highly absorbent types of stones (porous lime stone and sand stone etc.) single piece bond
stones may give rise to dampness. For all thicknesses of such walls a set of two or more bond stones
overlapping each other by at least 15 cm shall be provided. Length of each such bond stone shallnot be less
than two-third of the thickness of the wall.

Where bond stones of suitable lengths are not available pre-cast cement concrete block of 1:3:6 mix(1
cement : 3 coarse sand: 6 graded stone aggregate 20 mm nominal size) of cross section not less than225
square centimeters and length equal to the thickness.

At least one bond stone or a set of bond stones shall be provided at 1.5 m to 1.8 m apart clear in every
course. (Bond stones shall be marked suitably with paint as directed by the Engineer-in-Charge).

12.2.7 Quoin and Jamb Stones
The quoin and jamb stones shall be of selected stones neatly dressed with hammer or chisel to formthe




required angle. Quoin stones shall not be less than 0.01 cum in volume. Height of quoins and jamb stones
shall not be less than 15 cm. Quoins shall be laid header and stretcher alternatively.

12.2.8 Joints
Stones shall be so laid that all joints are fully packed with mortar and chips. Face joints shall not be more
than 20 mm thick.

The joints shall be struck flush and finished at the time of laying when plastering or pointing is not tobe
done. For the surfaces to be plastered or pointed, the joints shall be raked to a minimum depth of 20mm
when the mortar is still green.

12.2.9 Scaffolding
Single scaffolding having one set of vertical support shall be allowed. The supports shall be sound and

strong, tied together by horizontal pieces, over which the scaffolding planks shall be fixed. The innerend of
the horizontal scaffolding member may rest in a hole provided in the masonry. Such holes, however, shall
not be allowed in pillars under one metre in width or near the skew back of_arches. The holes left in
masonry work for supporting scaffolding shall be filled and made good with cement concrete1 : 3 : 6 (1
cement : 3 coarse sand : 6 stone aggregate 20 mm nominal size).

12.2.10 Curing

Masonry work in cement or composite mortar shall be kept constantly moist on all faces for a minimum
period of seven days. In case of masonry with fat lime mortar curing shall commence two daysafter laying
of masonry and shall continue for at least seven days thereafter.

12.2.11 Protection
Green work shall be protected from rain by suitable covering. The work shall also be suitably protected
from damage, mortar dropping and rain during construction.

12.2.12 Measurements

The length, height and thickness shall be measured correct to a cm. The thickness of wall shallbe measured
at joints excluding the bushing. Only specified dimensions shall be allowed; anything extrashall be ignored.
The quantity shall be calculated in cubic metre nearest to two places of decimal.

The work under the following categories shall be measured separately.
a) From foundation to plinth level (level one):

b) work in or under water and or liquid mud,
¢) work in or under foul positions.

d) Above plinth level and upto floor five level.
)

Above floor five level to every floor/floors or part thereof.
next below.

No deduction shall be made nor extra payment made for the following :

fy Stone masonry in parapet shall be measured together with the corresponding item in the wall of the storey

(a) Ends of dissimilar materials (that is joists, beams, lintels, posts, girders, rafters purlins, trusses, corbels, steps

etc.) upto 0.1 sgm in section.

(b) Openings each upto 0.1 sgm in area. In calculating the area of openings, any separate lintels or sills shall
be included alongwith the size of opening but the end portions of the lintels shall be excluded and the

extra width of rebated reveals, if any, shall also be excluded.

(c) Wall plates and bed plates, and bearing of chajjas and the like, where the thickness does not exceed 10 cm

and the bearing does not extend over the full thickness of the wall.

Note: The bearing of floor and roof shall be deducted from wall masonry.

Drain holes and recesses for cement concrete blocks to embed hold fasts for doors, windows etc.
Building in masonry, iron fixture, pipes upto 300 mm dia, hold fasts of doors and windows etc.
Forming chases in masonry each upto section of 350 sq cm.
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Masonry (excluding fixing brick work) in chimney breasts with smoke of air flues not exceeding 20 sq dm
(0.20 sq m) in sectional area shall be measured as solid and no extra payment shall be made forpargetting
and coring such flues. Where flues exceed 20 sq dm (0.20 sq m) sectional area, deduction shall be made
for the same and pargetting and coring flues shall be measured in running metres statingsize of flues and
paid for separately. Aperture for fire place shall not be deducted and no extra paymentmade for splaying
of jambs and throating.

Apertures for fire places shall not be deducted and extra labour shall not be measured for splaying of
jambs, throating and making arch to support the opening.

Square or Rectangular Pillars: These shall be measured as walls, but extra payment shall beallowed for
stone work in square or rectangular pillars over the rate for stone work in walls. Rectangularpillar shall
mean a detached masonry support rectangular in section, such that its breadth does not exceed two and
a half times the thickness.

Circular Pillars (Columns): These shall be measured as per actual dimensions, but extra payment shall be
allowed for stone work in circular pillars over the rate for stone work in walls. The diameter as well as
length shall be measured correct to a cm.

Tapered walls shall be measured net, as per actual dimensions and paid for as other walls.

Curved Masonry: Stone masonry curved on plan to a mean radius exceeding 6 metres shall be measured
and included with general stone work. Stone work circular on plan to a mean radius not exceeding 6
metres shall be measured separately and shall include all cuttings and waste andtemplates. It shall be
measured as the mean length of the wall.

Rate

The rate shall include the cost of materials and labour required for all the operations described aboveand
shall include the following :

(a) Raking out joints for plastering or pointing done as a separate item, or finishing flush as the work
proceeds.

Preparing tops and sides of existing walls for raising and extending.

Rough cutting and waste for forming gables cores, skew backs or spandrels of arches, splays at eaves
and all rough cutting in the body of walling unless otherwise specified.

Bond stones or cement concrete bond blocks.

Leading and making holes for pipes etc.

Bedding and pointing wall plates, lintels, sills etc. in or on walls, bedding roof tiles and corrugated
sheets in or on walls.

(9) Building in ends of joists, beams, lintels etc.
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122  COURSED RUBBLE MASONRY

12.2.1 Stone: Shall be as specified
Size of Stone: Shall be as specified

12.2.2 Dressing
Face stones shall be hammer dressed on all beds, and joints so as to give them approximately rectangular

block shape. These shall be squared on all joints and beds. The bed joint shall be rough chisel dressed for
at least 80 mm back from the face, and side joints for at least 40 mm such that no portion of the dressed
surface is more than 6 mm from a straight edge placed on it The remaining unexposed portion of the
stone shall not project beyond the surface of bed and side joint. The bushing on the face shall not project
more than 40 mm as an exposed face and 10 mm on a face to be plastered.The hammer dressed stone
shall also have a rough tooling for minimum width of 25 mm along the four edges of the face of the stone,



when stone work is exposed.

122.3 Mortar
The mortar for jointing shall be as specified.

1224 Laying
All stones shall be wetted before use. The walls shall be carried up truly plumb or to specified batter.All

courses shall be laid truly horizontal and all vertical joints shall be truly vertical. The height of each course
shall not be less than 15 cm nor more than 30 cm.

Face stones shall be laid alternate headers and stretchers. No pinning shall be allowed on the face.No face
stone shall be less in breadth than its height and at least one third of the stones shall tail into thework for
length not less than twice their height.

The hearting or the interior filling of the wall shall consist of stones carefully laid on their proper bedsin
mortar; chips and spalls of stone being used where necessary to avoid thick beds of joints of mortar and
at the same time ensuring that no hollow spaces are left anywhere in the masonry. The chips shallnot be
used below the hearting stone to bring these upto the level of face stones. The use of chips shallbe
restricted to the filling of interstices between the adjacent stones in hearting and these shall not exceed
10% of the quantity of stone masonry.

The masonry in a structure shall be carried up uniformly but where breaks are unavoidable, the jointsshall
be raked back at angle not steeper than 45°. Toothing shall not be allowed.

12.2.5 Bond Stones
Shall be as specified except that a bond stone or a set of bond stones shall be inserted 1.5 to 1.8 metres
apart, in every course.

12.2.6 Quoins

The quoins shall be of the same height as the course in which these occur. These shall be at least 450 mm
long and shall be laid stretchers and headers alternatively. These shall be laid square on the beds, which
shall be rough-chisel dressed to a depth of at least 100 mm. In case of exposed work, thesestones shall
have a minimum of 25 mm wide chisel drafts at four edges, all the edges being in the sameplane.

12.2.7 Joints

All bed joints shall be horizontal and all side joints vertical. All joints shall be fully packed with mortar,face
joints shall not be more than one cm thick. When plastering or pointing is not required to be done, the
joints shall be struck flush and finished atthe time of laying. Otherwise, joints shall be raked to a minimum
depth of 20 mm by raking tool during the progress of work, when the mortar is still green.

13.0 WOOD WORKAND P.V.C. WORK

13.1 FLUSH DOOR SHUTTERS

Flush door shutters shall have a solid core and may be of the decorative or non-decorative (Paintable type
as per IS 2202 (Part ). Nominal thickness of shutters may be 25, 30 or 35 mm. Thickness and type of
shutters shall be as specified.

Width and height of the shutters shall be as shown in the drawings or as indicated by the Engineer-in-
Charge. All four edges of the shutters shall be square. The shutter shall be free from twist or warp in its
plane. The moisture content in timbers used in the manufacture of flush door shutters shall be not more
than 12 per cent when tested according to IS 1708.

13.1.1 Core



The core of the flush door shutters shall be a block board having wooden strips held in a frame constructed
of stiles and rails. Each stile and rail shall be a single piece without any joint. The width of the stiles and
rails including lipping, where provided shall not be less than 45 mm and not more than 75mm. The width
of each wooden strip shall not exceed 30 mm. Stiles, rails and wooden strips forming thecore of a shutter
shall be of equal and uniform thickness. Wooden strips shall be parallel to the stiles.

End joints of the pieces of wooden strips of small lengths shall be staggered. In a shutter, stiles andrails
shall be of one species of timber. Wooden strips shall also be of one species only but it may or maynot be
of the same species as that of the stiles and rails. Any species of timber may be used for core offlush door.
However, any non-coniferous (Hard wood) timber shall be used for stiles, rails and lipping.

13.1.2 Face Panel

The face panel shall be formed by gluing, by the hot-press process on both faces of the core, either
plywood or cross-bands and face veneers. The thickness of the cross bands as such or in the plywood shall
be between 1.0 mm and 3.0 mm. The thickness of the face veneers as such or in the plywood shallbe
between 0.5 mm and 1.5 mm for commercial veneers and between 0.4 mm and 1.0 mm for
decorative veneers, provided that the combined thickness of both is not less than 2.2 mm. The directionof
the veneers adjacent to the core shall be at right angles to the direction of the wooden strips. Finishedfaces
shall be sanded to smooth even texture. Commercial face veneers shall conform to marine gradeplywood
and decorative face veneers shall conform to type | decorative plywood in IS 1328.

13.1.3 Lipping
Lipping, where specified, shall be provided internally on all edges of the shutters. Lipping shall be done

with battens of first class hardwood or as specified of depth not less than 25 mm. For double leaved
shutters, depth of the lipping at meeting of stiles shall be not less than 35 mm. Joints shall not bepermitted
in the lipping.

13.14 Rebating
In the case of double leaves shutters the meeting of stiles shall be rebated by 8 mm to 10 mm. The rebating

shall be either splayed or square type as shown in drawing where lipping is provided. The depthof lipping
at the meeting of stiles shall not be less than 30 mm.

13.1.5 Opening for Glazing
When required by the purchaser opening for glazing shall be provided and unless otherwise specified the

opening for glazing shall be 250 mm in height and 150 mm or 200 mm in width unless directed otherwise.
The bottom of the opening shall be at a height of 1.4 m from the bottom of the shutter. Opening for
glazing shall be lipped internally with wooden batten of width not less than 25 mm.Opening for glazing
shall be provided where specified or shown in the drawing.

13.1.6 Venetian Opening

Where specified the height of the venetian opening shall be 350 mm from the bottom of the
shutter. The width of the opening shall be as directed but shall provide for a clear space of 75 mm between
the edge of the door and venetian opening but in no case the opening shall extend beyond the stiles of
the shutter. The top edge of the opening shall be lipped internally with wooden battens of width not
less than 25 mm. Venetian opening shall be provided where specified or shown in the drawing.

13.1.7 Tolerance

Tolerance on width and height shall be + 3 mm and tolerance on nominal thickness shall be + 1.2 mm.
The thickness of the door shutter shall be uniform throughout with a permissible variation of not more
than 0.8 mm when measured at any two points.

13.1.8 Adhesive



Adhesive used for bonding various components of flush door shutters namely, core, core frame, lipping,
cross-bands, face veneers, plywood etc. and for bonding plywood shall conform to BWP type, phenol
formaldehyde synthetic resin adhesive conforming to IS 848.

13.2  UPVC- DOOR FRAMES

13.2.1 Material

Polyvinyl chloride Resin suspension grade is the basic raw material for forming PVC compound. PVC resin
then is mixed with chemicals like Calcium, Stearate, Hydrocarbon Wax, Titanium Dioxide, Calcium
Carbonate, Acrylic processing aids. Further, additives like impact modifiers, pigments, epoxy plasticizer,
UV stabilizer, lubricants, chemical blowing agent etc. are added. The purpose of adding thechemicals and
additives is to impart cellular structure, strength, surface finish, colour and resistance to fading by light
rays. These chemicals are mixed in the desired proportion and shall be used in the formulation of PVC
material and for free and smooth extrusion of PVC profiles.

13.2.2 UPVC Door Frame

UPVC door frame shall be made of PVC material conforming to IS 10151. The door frame shall be made
from extruded UPVC section having overall dimensions of 48 x 40 mm or 42 x 50 mm having wallthickness
of 2.0 mm + 0.2 mm. Corners of the door frame to be jointed by M.S. galvanized brackets. Joints mitred
and plastic welded. The hinge side vertical outer frames shall be reinforced by galvanized

M.S. Tube of size 19 x 19 mm of wall thickness T mm + 0.1 mm and a tie rod shall be provided at the
bottom of the frame. The frame shall be fabricated in factory as per nomenclature of the item and
directions of Engineer-in-Charge. (Fig. 9.18).

13.2.3 Fixing of Frames
The frames are to be fixed in prepared openings in the walls. All civil work and tiling should be completed

before the fixing of the frames. The frames are to be fixed directly on the plastered wall. In case tiling is to
be done in the place the frames are to be fitted, a 50 mm strip should be left untiled at the location where
the frames are to be fitted. The frames are erected in the prepared opening such thatthe vertical members
of the door frame are embedded 50 mm in the floor. The frame shall be fitted trulyin plumb. A minimum
of three anchor bolts or screws of size 65/100 shall be used to fix each vertical member. One bolt shall be
fixed at 200 mm from the top member and one bolt shall be fixed at 200 mmfrom the floor. The third
anchor bolt shall be fixed in the center. The top horizontal member shall be fixedusing two 65/100 size
anchor bolts or screws at a distance of 200 mm from both the corners.

13.24 Measurements
The outer length of the vertical and horizontal members of UPVC door frame shall be measured in running
metres including embedded length in floor corrected upto a cm.

Rate

The rate includes the cost of the materials and labour involved in all the operations described above.The
cost of anchor bolts or screws for joining the frame is included in the rate. Any other hardware, which may
be required, shall be paid for separately.

14.0  STEEL WORK

MATERIALS

Micro-Alloying Elements
Elements such as niobium, boron, vanadium and titanium added singly or in combination to obtain higher
strength to weight ratio and better toughness, formability and weldability as compared tounalloyed steel
of similar strength level.




Weldability

A metallic substance is considered to be weldable by a given process and for the given purpose, when
metallic continuity to a stated degree can be obtained by welding using a suitable procedure, so that the
joints comply with the requirements specified in regard to both their local properties and their influence
on the construction of which they form a part.

Controlled Rolling

A hot rolling process in which the temperature of the steel and its reduction ratio are controlled,
particularly during the final rolling passes, in order to achieve fine grain micro structure and optimum
mechanical properties.

Normalizing Rolling

A hot rolling process in which the final rolling passes are carried out at a suitable higher temperature,
followed by cooling in natural air to a temperature below the transformation temperature, in order to
produce a structure, analogous to that obtained by a separate normalizing treatment of hot rolled product.

Steel

Supply of Material: General requirements relating to supply of structural steel shall conform to IS 8910.

Grades : There shall be nine grades of steel as given in relevant Tables. While placing the order the steel
should be designated by ‘Designation’

Manufacture : The processes used in the steel making and further hot rolling into steel plates,strips,
sections, flats, bars, etc, are left to the discretion of the manufacturer/supplier. If required, secondary
refining may follow steel making, as also normalizing rolling/controlled rolling during manufacturing of
sections or as per the agreement between the purchaser and the manufacturer/ supplier.

Freedom from Defects

All finished materials shall be well and cleanly rolled to the dimensions, sections and masses specified. The

finished material shall be reasonably free from surface flaws; laminations; rough/jagged and imperfect

edges and all other harmful defects.

Minor surface defects may be removed by the manufacturer/supplier by grinding provided the thickness

is not reduced locally by more than 4 percent below the minimum specified thickness. Reduction in

thickness by grinding greater than 4 percent but not exceeding 7 percent may be made subject to mutual

agreement between the purchaser and manufacturer/supplier.

Subject to agreement with the purchaser, surface defects which cannot be dealt with as in may be repaired

by chipping or grinding followed by welding and inspection by a mutually agreed procedure such that :

(@)  After complete removal of the defects and before welding, the thickness of the item is not to be
reduced by more than 20 percent at any place.

(b)  Welding is carried out by procedure APPROVED by competent authority with approvedelectrodes
and the welding is ground smooth to the correct nominal thickness; and

(c)  Subsequent to the finish grinding, the item may be required to be normalized or otherwise heat-
treated at the purchaser’s discretion.

Welding not permissible for grade designation E 250 material.

Chemical Composition :Ladle Analysis the ladle analysis of the steel, when carried out by the method specified
in the relevant part of IS 228 or any other established instrumental /chemical method, shall be as given in
Table 10.1. In case of dispute, the procedure given in IS 228 and its relevant parts shall be the referee method
and where test methods are not specified shall be as agreed to between the purchaser and the

manufacturer/supplier.



Rivets
Rivets shall be made from rivet bars of mild steel as per IS 1148.

Bolts

These are of two types namely turned and fitted bolts and black bolts. Turned & fitted bolts are turned to
exact diameter in automatic lathe. For these bolts, whether reamed or drilled bolts, the same unit stresses
are allowed as for rivets. In case of black bolts which are not finished to exact sizes, a lower working stress
other than for turned bolts is adopted. They shall conform to IS 1367 — Technical supply conditions for
threaded steel fasteners.

Electrodes
The electrodes required for metal arc welding shall be covered electrodes and shall conform tolS 814.

14.1 STEEL WORK IN SINGLE SECTION FIXED INDEPENDENTLY WITH CONNECTING PLATE

The steel work in single section of R.S. joists, flats, Tees Angles fixed independently with or without
connecting plate, is described in these clauses.

14.1.1 Fabrication

The steel sections as specified shall be straightened and cut square to correct lengths and measuredwith a
steel tape. The cut ends exposed to view shall be finished smooth. No two pieces shall be weldedor
otherwise jointed to make up the required length of member.

All straightening and shaping to form, shall be done by pressure. Bending or cutting shall be carriedout in
such a manner as not to impair the strength of the metal.

14.1.2 Painting
All surfaces which are to be painted, oiled or otherwise treated shall be dry and thoroughly cleaned to

remove all loose scale and loose rust. Surfaces not in contact but inaccessible after shop assembly, shall
receive the full specified protective treatment before assembly. This does not apply to the interior ofsealed
hollow sections. Part to be encased in concrete shall not be painted or oiled. A priming coat of approved
steel primer such as Red Oxide/Zinc Chromate primer conforming to IS 2074 shall be appliedbefore any
member of steel structure are placed in position or taken out of workshop.

14.1.3 Erection

Steel work shall be hoisted and placed in position carefully without any damage to itself and other building
work and injury to workmen. Where necessary mechanical appliances such as lifting tackle winch etc. shall
be used. The suitability and capacity of all plant and equipment used for erection shall be upto the
satisfaction of the Engineer-in-charge.

14.1.4 Measurements

The work as fixed in place shall be measured in running metres correct to a millimetre and weights
calculated on the basis of standard tables correct to the nearest kilogram. The standard weight of steel
sections shall conform to IS 808 with tolerance in sizes as per IS 1852. Tolerance in weight is given in Table
10.3. Steel sections shall be acceptable within tolerance limits. Payment for steel sections shall be made as
per actual weight within tolerances. Sections having weight on higher side than permissible

tolerance, may be acceptable but payment shall be made on the basis of standard weight only. Steel
sections having weight variations lower side than permissible variation shall not be acceptable.

Unless otherwise specified, weight of cleats, brackets, packing pieces, bolts, nuts, washers, distancepieces,
separaters, diaphgram gussets (taking overall square dimension) fish plates, etc. shall be addedto the
weight of respective items. In riveted work allowance is to be made for weight of rivet heads. Unless
otherwise specified an addition of 2.5% of the weight of structure shall be made for shop and siterivet heads



in riveted steel structures.

No deduction shall be made for rivet/ or bolt holes (excluding holes for anchor or holding down bolts).
Deduction in case of rivet or bolt hole shall however be made if its area exceeds 0.02 sqm.

The weight of steel sheets, plates and strips shall be taken from relevant Indian standards based on 7.85
Kg/m? for every millimetre sheet thickness. For rolled sections, steel rods and steel strips, weight given in
relevant Indian Standards shall be used.

Rate

Rate includes the cost of labour and materials required for all the operations described above.

142 STEEL WORK IN BUILT UP SECTIONS (RIVETED AND BOLTED)

The steel work in built up section (Riveted and bolted) such as trusses, framed work etc. is specifiedin this
clause.

14.2.1 Laying Out
A figure of the steel structure to be fabricated shall be drawn on a level platform to full scale. This may be

done in full or in parts, as shown on drawings or as directed by the Engineer-in-Charge. Steel tape shall
be used for measurements.

14.2.2 Fabrication

Fabrication shall generally be done as specified in IS 800. In major works or where so specified, shop
drawings giving complete information for the fabrication of the component parts of the structure including
the location, type, size, length and details or rivets, bolts or welds, shall be prepared in advance of the
actual fabrication and approved by the Engineer-in-charge. The drawings shall indicate the shop and field
rivets, bolts and welds. The steel members shall be distinctly marked or stenciled withpaint with the
identification marks as given in the shop drawings.

Great accuracy shall be observed in the fabrication of various members, so that these can be assembled
without being unduly packed, strained or forced into position and when built up, shall be trueand free from
twist, kinks, buckles or open joints.

Wooden or metal sheet templates shall be made to correspond to each member, and position of rivetholes
shall be marked accurately on them and holes drilled. The templates shall then be laid on the steelmembers,
and holes for riveting and bolting marked on them. The ends of the steel members shall alsobe marked
for cutting as per required dimensions. The base of steel columns and the positions of anchorbolts shall be
carefully set out at the required location.

The steel section shall be straight or to be straightened or flattened by pressure unless required to be of
curvilinear form and shall free from twists. These shall be cut square either by shearingor sawing to correct
length and measured by steel tape. No tow pieces shall be welded or joined to make up for the required
length of member.

Making Holes : Holes through more than one thickness of materials for members, such as compound
stanchion and girder flanges shall, where possible, be drilled after the members are assembled and tightly
clamped or bolted together. Punching may be permitted before assembly, provided the holes are punched
3mm less in diameter than the required size and reamed after assemblyto the full diameter. The thickness
of material punched shall be not greater than 16 mm.

Rivet Holes

The diameter for rivets and black bolts holes shall be taken as the nominal diameter of a rivet/ blackbolts
plus 1.5 mm for rivets/ bolts of nominal diameter less than or equal to 25 mm” and 2.0 mm for rivets of
nominal diameter exceeding 25 mm, unless specified otherwise. Holes for turned and fitted bolts shall be
drilled or reamed large by 0.2 to 8 mm depending upon the dia. of bolts.



Holes shall have their axis perpendicular to the surface bored through. The drilling or reaming shall be
free from burrs, and the holes shall be clean and accurate. Holes for rivets and bolts shall not be formed
by gas cutting process.

Holes for counter sunk bolts shall be made in such a manner that their heads sit flush with the surface
after fixing.

Assembly :Before making holes in individual members, for fabrication and steel work intendedto be riveted
or bolted together shall be assembled and clamped properly and tightly so as to ensure close abutting, or
lapping of the surfaces of the different members. All stiffeners shall be fixed (or placed)tightly both at top
and bottom without being drawn or caulked. The abutting joints shall be cut or dressedtrue and straight,
and fitted close together.

Web plates of girders, which have no cover flange plates, shall have their ends flush with the tops ofangles
unless otherwise required. The web plate when spliced, shall have clearance of not more than 5mm. The
erection clearance of cleated ends of members connecting steel to steel shall preferably be not greater
than 1.5 mm. The erection clearance at the ends of beams without web cleats shall not be more than 3
mm at each end but where for practical reasons, greater clearance is necessary, seating designed suitably
shall be provided.

Column splices and butt joints of struts and compression members requiring contact for stress
transmission shall be accurately, machined and close butted over the whole section. In column caps and
bases, the ends of shafts together with the attached gussets, angles, channels etc. after riveting together
shall be accurately machined so that the parts connected, butt against each other over the entire surfaces
of contact. Connecting angles or channels shall be fabricated and placed in position withgreat accuracy so
that they are not unduly reduced in thickness by machining.

The ends of all bearing stiffeners shall be machined or grounded to fit tightly both at top and bottom.
Riveting :Rivets shall be used, where slip under load has to be avoided.

Preliminaries before Rivetings:- Members to be riveted shall have all parts firmly placed and held together
before and during riveting, and special care shall be taken in this respect for all single riveted connections.
For multiple riveted connections, a service bolt shall be provided in every third or fourth hole.

Process of Riveting

The riveting shall be carried out by using machines of the steady pressure type. However, where such
facilities are not available hand riveting may be permitted by the Engineer-in-charge. The rivets shall be
heated red hot, care being taken to control the temperature of heating so as not to burn the steel. Rivets
of diameter less than10mm may be driven cold. Rivets shall be finished neat with heads fulland of equal
size. The heads shall be central on shanks and shall grip the assembled members firmly.

All loose, burnt, or badly formed rivets with eccentric or deficient heads shall be cut out and replaced. In
cutting out rivets, care shall be taken so as not to injure the assembled members. Caulking and recapping
shall not be permitted.

For testing rivets, a hammer weighing approx. 0.25 kg shall be used and both heads of the rivet (Specially
the machine head) shall be tapped. When so tested, the rivets shall not give a hollow sound and a jar
where so specified, other tests shall be carried out to ensure the soundness of rivets.

All rivets heads shall be painted with approved steel primer paint within a week of their fixing.

Bolting : The nominal length of the bolt shall be the distance from the underside of the head tothe further
end of the shank. The nominal diameter of the bolt shall be the diameter at the shank abovethe screwed



threads. Bolts, nuts and washers shall be thoroughly cleaned and dipped in double boiled linseed oil,
before use. All bolts heads and nuts shall be hexagonal unless specified otherwise. The screwed threads
shall conform to IS 1363 and the threaded surface shall not be tapered. The bolts shallbe of such length as
to project at least two clear threads beyond the nuts when fixed in position, and these shall fit in the holes
without any shake. The nuts shall fit in the threaded ends of bolts properly.

Where necessary, washers shall be tapered or otherwise suitably shaped to give the heads and nutsof bolts
a satisfactory bearing. The threaded portion of each bolt shall project through the nut at least twothread.
In all cases where the full bearing area of the bolt is to be developed, the bolt shall be provided with a
washer of sufficient thickness under the nuts to avoid any threaded portion of the bolt being withinthe
thickness of the parts bolted together.

Where there is a risk of the nuts being removed or becoming loose due to vibrations or reversal of stresses,
these shall be secured from slackening by the use of lock nut, spring washers as directed by the Engineer-
in-charge.

14.2.3 Erection

Steel members shall be hoisted and erected in position carefully, without any damage to itself other
structures and equipment and injury to workmen. The method of hoisting and erection proposed tobe
adopted by the contractor shall be got approved from the Engineer-in-charge in advance. The contractor
however shall be fully responsible for the work being carried out in a safe and proper mannerwithout
unduly stressing the various members and proper equipment such as derricks, lifting tackles, winches,
ropes etc. shall be used.

The work of erection may be done in suitable units as may be directed by the Engineer-in- charge.
Fabricated members shall be lifted at such points so as to avoid deformation or excessive stressin members.
The structure or part of it placed in position shall be secured against over-turning or collapse by suitable
means.

During execution, the steel members shall be securely bolted or otherwise fastened when necessary
temporarily braced to provide for all loads including those due to erection equipments and its operation
to be carried safely by structure during erection. The steel members shall be placed in proper position as
per approved drawing, final riveting or permanent bolting shall be done only after proper alignment has
been checked and confirmed.

Trusses shall be lifted only at nodes. The trusses above 10 m in span shall not be lifted by slinging at two
mid points of rafters, which shall be temporary braced by a wooden member of a suitablesection. After the
trusses are placed in position, purlins and wind bracings shall be fixed as soon as possible.

The end of the truss which faces the prevailing winds shall be fixed with holding down bolts, and theother
end kept free to move. In case of trusses of spans upto 10m the free end of the truss shall be laidon lead
sheet or steel plate as per design, and the holes for holding down bolts shall be made in the form of
oblong slots so as to permit the free movements of the truss end. For larger spans the truss shallbe provided
with proper bearing as per design.

Columns and stanchions shall be erected truly vertical with the necessary cross bracing etc. and the base
shall be properly fixed with the foundation concrete by means of anchor bolts etc. as per drawing.
Anchor bolts to be placed in the concrete foundation should be held in position with a wooden template.
At the time of concreting anchor bolt locations shall be provided with suitable timber mould orpipe sleeve
to allow for adjustment which shall be removed after initial setting of concrete. The spaces left around
anchor bolts shall be linked to a stopping channel in the concrete leading to the side of the pedestal and
on the underside of the base plate to allow the spaces being grouted up after the base plate is fixed in
the position along with the column footing. Grouting shall be of cement mortar 1:3(1 cement: 3 coarse
sand) or as specified.



Beddling of Column, Stanchions etc:- Bedding shall not be carried out until the steel work has been finally
levelled, plumbed and connected together. The stanchion shall be supported on steel wedges and
adjusted to make the column plumb. For multistoreyed buildings, the bedding shall not be done until
sufficient number of bottom lengths of stanchions have been properly lined, levelled and plumbed and
sufficient floor beams are fixed in position. The base plates shall be wedged clear of the bases by M.S.
wedges and adjusted where necessary to plumb the columns. The gaps under the baseplate may be made
upto 25 mm which shall be pressure grouted with cement grouts.

With small columns, if permitted by the Engineer-in-charge, the column base shall be floated on a thick
cement grout on the concrete pedestal. The anchor bolt holes in the base plate may be made about 10 to
15 mm larger than the bolts. In such cases suitable washers shall be provided.

14.2.4 Painting
Before the members of the steel structure are placed in position or taken out of the workshop theseshall
be painted as specified.

14.2.5 Measurements
The work as fixed in position shall be measured in running metres correct to a millimeter and their weight
calculated on the basis of standard tables correct to the nearest kilogram.

The standard weight of steel sections shall conform to IS 808 with tolerance in sizes as per IS 1852.
Tolerenace in weight is given in Table 10.3. Steel sections shall be acceptable within tolerance limits.
Payment for steel sections shall be made as per actual weight within tolerances. Sections having weighton
higher side than permissible tolerance, may be acceptable but payment shall be made on the basis of
standard weight only. Steel sections having weight variations lower than permissible variation shall notbe
acceptable.

Unless otherwise specified. Weight of cleats, brackets, packing pieces, bolts nuts, washers, distancepieces,
separators diaphragm gussets (taking overall square dimensions) fish plates etc. shall be addedto the
weight of respective items. No deductions shall be made for skew cuts. In riveted work, allowanceis to be
made for weight of rivet heads. Unless otherwise specified and addition of 2.5% of the weight ofstructure
shall be made for shop and site rivet heads in riveted steel structures. No deduction shall be made for
rivet/ or bolt holes (excluding holes for anchor or holding down bolts). Deduction in case of rivetor bolt
hole shall, however, be made if its area exceeds 0.02 m2.

The weight of steel sheet and strips shall be taken from relevant Indian Standards based on 7.85 kg/m? for
every millimeter sheet thickness. For rolled sections, steel rods and steel strips, weight given in relevant Indian
Standards shall be used.

Rate
The rate shall include the cost of all materials and labour involved in all the operation described above.

143  STEEL WORK IN BUILT UP SECTION (WELDED)

The steel work in built up sections (welded) such as in trusses, form work etc. is specified in thisclause.

14.3.1 Laying out
It shall be as specified.

14.3.2 Fabrication

Straightening, shaping to form, cutting and assembling, shall be as per 10.3.2 as far as applicable, except



that the words “riveted or bolted” shall be read as "welded” and holes shall only be used for the bolts used
for temporary fastening as shown in drawings.

Welding : Welding shall generally be done by electric arc process as per IS 816 and IS 823. The electric arc
method is usually adopted and is economical. Where electricity for public is not availablegenerators shall
be arranged by the contractor at his own cost unless otherwise specified. Gas weldingshall only by resorted
to using oxyacetylene flame with specific approval of the Engineer-in-charge. Gaswelding shall not be
permitted for structural steel work Gas welding required heating of the members tobe welded along with
the welding rod and is likely to create temperature stresses in the welded members. Precautions shall
therefore be taken to avoid distortion of the members due to these temperature stresses.

The work shall be done as shown in the shop drawings which should clearly indicate various detailsof the
joint to be welded, type of welds, shop and site welds as well as the types of electrodes to be used. Symbol
for welding on plans and shops drawings shall be according to IS 813.

As far as possible every efforts shall be made to limit the welding that must be done after the structure is
erected so as to avoid the improper welding that is likely to be done due to heights and difficult positions
on scaffolding etc. apart from the aspect of economy. The maximum dia of electrodes for welding work
shall be as per IS 814. Joint surfaces which are to be welded together shall be free from loose mill scale,
rust, paint, grease or other foreign matter, which adversely affect the quality of weld and workmanship.

Precautions : All operation connected with welding and cutting equipment shall conform to thesafety
requirements given in IS 818 for safety requirements and Health provision in Electric and gas welding and
cutting operations.

Inspection and testing of welds shall be as per IS 822.

Assembly :Before welding is commenced, the members to be welded shall first be brought together and
firmly clamped or tack welded to be held in position. This temporary connection has to be strong enough
to hold the parts accurately in place without any disturbance. Tack welds located in places where final
welds will be made later shall conform to the final weld in quality and shall be cleanedoff slag before final
weld is made.

Erection : The specification shall be as described except that while erecting a welded structure adequate
means shall be employed for temporary fastening the members together and bracingthe frame work until
the joints are welded. Such means shall consists of applying of erection bolts, tackwelding or other positive
devices imparting sufficient strength and stiffness to resist all temporary loads and lateral forces including
wind. Owing to the small number of bolts ordinarily employed for joints whichare to be welded, the
temporary support of heavy girders carrying columns shall be specially attended. Different members which
shall be fillet welded, shall be brought into as close contact as possible. The gap due to faulty workmanship
or incorrect fit if any shall not exceed. 1.5 mm if gap exceeds 1.5 mm ormore occurs locally the size of fillet
weld shall be increased at such position by an amount equal to the width of the gap.

Painting : Before the member of the steel structures are placed in position or taken out of the workshop
these shall be painted as specified in para 10.2.2.

14.3.3 Measurements

The mode of measurements shall be the same as specified except that weight of welding material shall
not be added in the weight of members for payment and nothing extra shall be paid for making and filling
holes for temporary fastening of members during erection before welding.

Rate
The rate shall include the cost of all labour and materials involved in all the operations described above.

144  COLLAPSIBLE STEEL GATES




These shall be of approved manufacture and shall be fabricated from the mild steel sections.

The gates shall consist of double or single collapsible gate depending on the size of the opening.These
shall consist of vertical double channels each 20 x 10 x 2 mm. at 10 cm. centre to centre bracedwith flat
iron diagonals 20 x 5 mm and top and bottom rails of T- iron 40 x 40 x 6 mm @ 3.5 kg/m with 40mm dia.
ball bearings in every fourth double channel, unless otherwise specified. Wherever collapsible gate is not
provided within the opening and fixed along the outer wall surface, T- iron at the top may bereplaced by
flat iron 40 x 10 mm.

The collapsible gate shall be provided with necessary bolts and nuts, locking arrangement, stoppersand
handles. Any special fittings like spring, catches and locks, shall be so specified in the description ofitem
where so required. The gate shall open and close smoothly and easily.

144.1 Fixing

T- iron rails shall be fixed to the floor and to the Lintel at top by means of anchor bolts embedded in
cement concrete of floor and lintel. The anchor bolts shall be placed approximately at 45 cm centres
alternatively in the two flanges of the T- iron. The bottom runner (T- iron) shall be embedded in the floor
and proper groove shall be formed along the runner for the purpose. The collapsible shutter shall be fixed
at sides by fixing the end double channel with T-iron rails and also by hold- fasts bolted to the enddouble
channel and fixed in masonry of the side walls on the other side. In case the collapsible shutter isnot
required to reach the lintel, beam or slab level, a Tee-section suitably designed may be fixed at the top,
embedded in masonry and provided with necessary clamps and roller arrangement at the top. All the
adjoining work damaged in fixing of gate shall be made good to match the existing work, without anyextra
cost.

144.2 Painting
All the members of the collapsible gate including T-iron shall be thoroughly cleaned off rust, scales,dust

etc. and given a priming coat of approved steel primer conforming to IS 2074 before fixing them in
position.

144.3 Measurements

The height and breadth shall be measured correct to a cm. The height of the gate shall be measuredas the
length of the double channels and breadth from outside to outside of the end fixed double channels in
open position, of the gate. The area shall be calculated in square metres, correct to two places of decimal.

Rate

The rate shall include the cost of materials and labour involved in all the operations described above.

145  M.S. SHEET SLIDING SHUTTER

These shall be manufactured as per drawings and specification. These shall be fabricated from mild steel
sheets.

The shutters shall be double or single leaf shutter as specified. The shutters shall be fabricated ofspecified
size of M.S. angle iron frame diagonally braced with the same size of M.S. angle riveted / welded together
with 3mm gusset plate at junction to form a rigid frame. M.S. sheet of 1 mm thicknessor as specified shall
be fixed to the frame with rivets/welds as approved by the Engineer-in-charge. These shall also be
provided with top and bottom guide rails of specified size angles or T- irons and25 mm diameter pulley
or with 25 mm diameter ball bearing at the bottom and guide block with steel pulleys at the top. The
shutters shall also be provided with locking arrangement, handles, stoppers, andholdfasts, other fittings as
specified in the description of the item.

The guide rails shall be sufficiently long and continued along the wall on both ends so that the sliding
shutters can rest against the walls, giving full opening when so required.



14.5.1 Fixing

The guide rails shall be fixed to the floor by means of anchor bolts embedded in the cement concretefloor.
The steel section at the top shall be suitably supported from the walls. Two channel sections shallbe
suitable fixed vertically below the extreme clamps in the wall and floor to avoid the shutter from goingout
of the supports at top and bottom. A suitable clamping arrangement will be provided at either end ofthe
opening to avoid the shutters from rolling back into the opening.

All the adjoining work damaged in fixing shall be made good to match the existing work.

14.5.2 Painting
All members of the sliding shutters including fittings shall be thoroughly cleaned of rust, scales, dustetc.

and given a priming coat of approved steel primer i.e. Red oxide zinc chrome primer conforming tolS 2074
before fixing them in position.

14.5.3 Measurements

The height and width shall be measured correct to a cm and its area for payment shall be calculatedin
square metres correct to two places of decimal. The height of the shutter shall be measured from outside
to outside of the guide rail and width out side to out side of the shutter including the vertical position
channels in sides, when shutter closed.

Rate

The rate shall include the cost of materials and labour involved in all the operation described above.
It also includes the cost of the full length of guide rails.

146  M.S. SHEET SHUTTERS

These shall be manufactured as per drawing and specification. These shall be fabricated from mild steel
sheets and angle iron.

The doors shall be provided as double leaf shutters unless otherwise specified . The shutters shall be
fabricated with frame of M.S. angle 40 x 40 x 6 mm @ 3.5 kg/ metre and two diagonal braces ofthe same
section as shown in Fig. 3 unless otherwise specified. The frame shall be riveted and/ or welded at the
junctions. Wherever riveting shall be done 3.15 mm (10 G) thick gusset plate shall be provided at the
junction. M.S. sheet of 1 mm thickness or as specified, shall be fixed to the frame with rivets or welds as
approved by the Engineer-in-charge.

Alternatively the diagonal bracing may be replaced by one horizontal and two cross flats 30 x 6 mmas
shown in Fig. 10.3 unless otherwise specified.

The outer frame shall be provided with cleats made of section 40 x 10 mm and bent in the shape ofangle
cleats with one arm 150 mm long and the other arm 50 mm long and fixed to the angle iron frameof the
door with two 12 mm dia bolts and nuts. For doors upto 2.40 m height, two angles cleats per doorshall be
provided.

The cleat shall have a vertical leg of 150 mm which shall be fixed with frame and horizontal leg of about
50 mm which shall be provided with a hole of 24 mm dia and fixed in the projected pin of the pin clamp.

14.6.1 Fittings and Fixtures
The shutters shall be fixed to the wall masonry with four pin clamps (pintles) where the height of theshutter

is upto 2.4 m. Each pin clamp shall consist of 50 x 6 mm flat iron 45 cm long bent and forked at one end
and provided with 20 mm diameter M.S. pin on the other. The pin shall be firmly riveted or welded to the
pin clamp, the other end of which shall be embedded in masonry by means of cement concrete block 40
x 23 x 20 cm of 1:3:6 mix (1 cement :3 coarse sand:6 graded stone aggregate 20 mmnominal size). It shall



be so placed that bottom pin shall face upwards and “top pin downward”in order that the gate may not
be removed by lifting over pins.

One hook with eye 45 cm long of 10 mm diameter shall be provided for each shutter to keep it fixedin
open position. The hook shall be fixed in wall masonry with wooden block and the eye shall be fixed on 6
mm thick M.S. plate as staple and fixed in the shutter frame with rivet or weld.

A cement concrete block 15 x 10 x 20 cm in 1:2:4 (1 cement:2 coarse sand:4 grades stone aggregate of 20
mm nominal size) mix shall be embedded in the floor or at junction of two shutters so that door shutter
open only on the outside and not on the inside.

The shutters shall also be provided with locking arrangement and two handles of the shape and pattern
as approved by the Engineer-in-charge.

14.6.2 Painting
All the members of the door including angle iron shall be thoroughly cleaned off rust, scales, dust etc. and

given a priming coat of approved steel primer i.e. Red Oxide/ Zinc chrome primer confirming tolS 2074
before fixing them in position.

146.3 Measurements
The width and height of shutters shall be measured to the nearest cm. The area shall be calculatedin square
metre correct to two places of decimal.

Rate

The rate shall include the cost of materials and labour involved in all the operation described above.
Nothing extra shall be paid for cement concrete block or wooden blocks nor anything deducted for these
from the measurement of the masonry wall.

14.7  ROLLING SHUTTERS

Rolling shutters shall conform to IS 6248. These shall include necessary locking arrangement andhandles
etc. These shall be suitable for fixing in the position as specified i.e. outside or inside on or below lintel or
between jambs of the opening. The door shall be either push and pull type or operated with mechanical
device supplied by the firm. Shutters upto 10 sq. metre shall be of push and pull type and shutters with
an area of over 10 sq. metre shall generally be provided with reduction gear operatedby mechanical device
with chain or handle, if bearings are specified for each of operation, these shall bepaid for separately.

Shutter : The shutter be built up of inter locking lath section formed from cold rolled steel strips.The
thickness of the sheets from which the lath sections have been rolled shall be not less than 0.90 mm for
the shutters upto 3.5 m width. Shutters above 9 metres width should be divided in 2 parts with provision
of one middle fixed or movable guide channel or supported from the back side to resist wind pressure.
The lath section shall be rolled so as to have interlocking curls at both edges and a deep corrugation at
the centre with a bridge depth of not less than 12 mm to provide sufficient curtain of stiffness for resisting
manual pressures and normal wind pressure. Each lath section shall be continuoussingle piece without any
welded joint. When interlocked, the lath sections shall have a distance of 75 mm rolling centers. Each
alternate lath section shall be fitted with malleable cast iron or mild steel clips securely riveted at either
ends, thus locking in the lath section at both ends preventing lateral movementof the individual lath
sections. The clips shall be so designed as to fit the contour of the lath sections.

Spring : The spring shall be of coiled type. The spring shall be manufactured from high tensilespring steel
wire or strips of adequate strength conforming to IS 4454- Part | .

Roller and Brackets : The suspension shaft of the roller shall be made of steel pipeconforming to heavy
duty as per IS 1161. For shutter upto 6 metre width and height not exceeding 5 metre, steel pipes of 50



mm nominal bore shall be used. The shaft shall be supported on mild steel brackets of size 375 x 375 x
3.15 mm for shutters upto a clear height of 3.5 metre. The size of mild steelbrackets shall be 500 x 500 x
10 mm for shutters of clear height above 3.5 m and upto 6.5 m. The suspension shaft clamped to the
brackets shall be fitted with rotatable cast iron pulleys to which the shutter is attached. The pulleys and
pipe shaft shall connected by means of pretensioned helical springsto counter balance the weight of the
shutter and to keep the shutter in equilibrium in any partly open position.

When the width of the opening is greater than 3.5 mtr. The cast iron pulleys shall beinterconnected with
a cage formed out of mild steel flats of at least 32 x 6 mm and mild steel dummy rings made of similar
flats to distribute the torque uniformly. Self aligning two row ball bearing with special cast iron casings
shall be provided at the extreme pulley and caging rings shall have a minimumspacing of 15mm and at
least 4 number flats running throughout length of roller shall be provided.

In case of shutters of large opening with mechanical device for opening the shutter the roller shall be
fitted with a purion wheel at one end which in contact with a worm fitted to the bracket plate, caging and
pulley with two ball bearing shall be provided.

Guide Channel : The width of guide channel shall be 25 mm the minimum depth of guide channels shall
be as follows:

Clear width of shutters Depth of guide channel/
Upto3.5m 65 mm
3.5 mupto8m 75 mm
8 m and above 100 mm

The gap between the two legs of the guide channels shall be sufficient to allow the free movement of the
shutter and at the same time close enough to prevent rattling of the shutter due to wind.

Each guide channel shall be provided with a minimum of three fixing cleats or supports for attachment to
the wall or column by means of bolts or screws. The spacing of cleats shall not exceed 0.75 m.
Alternatively, the guide channels may also be provided with suitable dowels, hooks or pins for embedding
in the walls.

The guide channels shall be attached to the jambs, plumb and true either in the overlapping fashion or
embedded in grooves, depending on the method of fixing.

Cover : Top cover shall be of mild steel sheets not less than 0.90 mm thick and stiffened withangle or flat
stiffeners at top and bottom edges to retain shape.

Lock plates with sliding bolts, handles and anchoring rods shall be as per IS 6248.

14.7.1 Fixing
The arrangement for fixing in different situations in the opening shall be as per IS 6248.

Brackets shall be fixed on the lintel or under the lintel as specified with rawl. Plugs and screwsbolts etc.
The shaft along with the spring shall then be fixed on the brackets.

The lath portion (shutter) shall be laid on ground and the side guide channels shall be bound with ropes
etc. The shutter shall then be placed in position and top fixed with pipe shaft with bolts and nuts. The side
guide channels and cover frames shall then be fixed to the walls through the plate weldedto the guides.
These plates and bracket shall be fixed by means of steel screws bolts, and rawl plugs concealed in plaster
to make their location invisible. Fixing shall be done accurately in a workmen like manner that the
operation of the shutter is easy and smooth.



14.7.2 Measurements

Clear width and clear height of the opening for rolling shutter shall be measured correct to a mm. The
clear distance between the two jambs of the opening shall be clear width and the clear distance between
the sill and the soffit (bottom of lintel) of the opening shall be the clear height.

The area shall be calculated in square metres correct to two places of decimal.

Rate

The rate shall include the cost of materials and labour involved in all the operations described above
including cost of top cover and spring except ball bearing and mechanical device of chain and crank
operation, which shall be paid for separately.

14.8  ROLLING GRILLS — SHUTTERS

Rolling grill shutter is meant to provide visibility or ventilation or both, the degree of protection andsafety
is less as compared to a rolling shutter. The situations where a certain amount of ventilation combined
with safety is required rolling shutter-cum-grill may be provided in which the rolling shutter may have a
rolling grill portion either at the top or at the bottom or at both places. In addition, the rolling grill portion
may also be provided in the middle of the shutter. The total height of the grill portion in all thesegments of
rolling shutter-cum-grill shall not exceed 1.0 m and the height of the grill portion in any individual segment
shall not be more than 0.5 m.

Rolling grills shutters are similar in design, construction and operation to rolling shutters and all the
provisions of Para 10.8 shall be applicable to rolling grills shuters except in respect of the shutter portion,
and shall conform to IS 6248.

14.8.1 Shutters

Rolling grill shutter and the rolling grill portion of the rolling shutter-cum-grill shall be fabricated with 8mm
diameter mild steel round bars. Straight bars and bars bent to the required profile are placed alternatively
and held in position with 20 mm wide and 5 mm thick mild steel flat links. Straight bars shallbe spaced not
exceeding 150 mm centre to centre and the bars bent to required profile shall be placed symmetrically
between two consecutive straight bars. Unless otherwise specified or directed by the Engineer-in-charge,
bars placed alternatively with straight bars shall be bent to form a corrugated profilesuch that the pitch of
the corrugation is 100 to 120 mm and the depth of corrugation is 80 to 100 mm. allthe bent bars shall have
uniform profile. Straight bar along with the adjoining bent bars on it both sides shall be held in position
by passing the bars through holes in the links. Each link shall have three holes and the length of the links
shall be such that the distance from the centre of the hole to the nearest edgeof the flat is not less than the
diameter of the hole. The corner of the links shall be rounded. All links shallbe of uniform size and shape.
The spacing of the links measured along the straight bar shall be the same as centre to centre distance
between two consecutive crests/ troughs of the bars bent to the required profile. Each bar and link shall
be continuous single piece without any joint.

14.8.2 Measurement & Rate

The measurement and rate shall be as specified in 10.8.3 and 10.8.4 respectively. In case of RollingShutter-
cum-Grill, where the area of the grill portion is half or less than half the area of opening, it shall be
measured and paid as rolling shutter and where the area of grill portion is more than half the area of
opening, it shall be measured and paid as rolling grill.

149  TUBULAR / HOLLOW SECTION TRUSSES

149.1 Structural Steel Tube

These shall be of:

1. Hot finished welded (HFW) type, or
2. Hot finished seamless (HFS) type, or



3. Electric resistance or induction butt welded (ERW), having carbon content less than 0.03percent,
yield stress of 21.5 kg/mm? (YST 210) type.

Conforming to the requirement of IS 1161. The steel tubes when analysed in accordance with the method
specified in IS 228 shall show not more than 0.06 percent sulphur, and not more than 0.06 per cent
phosphorous.

Tubes shall be designated by their nominal bore. These shall be light, medium or heavy as specified
depending upon the wall thickness. Hollow sections shall be as per IS 4923.

Tubes shall be clean finished and reasonably free from scale. They shall be free from cracks, surface flaws,
laminations and other defects. The ends shall be cut clean and square with axis of tube, unless otherwise
specified.

149.2 Minimum Thickness of Metals

Wall thickness of tubes used for construction exposed to weather shall be not less than 4 mm and for
construction not exposed to weather it shall be not less than 3.2 mm where structures are not readily
accessible for maintenance, the minimum thickness shall be 5 mm.

14.9.3 Fabrication

The component parts of the structure shall be assembled in such a manner that they are neither twisted
nor otherwise damaged and be so prepared that the specified cambers, if any, are, maintained. The tubular
steel work shall be painted with one coat of approved steel primer after fabrication. All fabrication and
welding is to be done in an approved workshop. The joint details shall begenerally as per S.P-38 of B.L.S
publication.

Straightening : All material before being assembled shall be straightened, if necessary, unless required to
be of curvilinear form and shall be free from twist.

Bolting : Washers shall be specially shaped where necessary, or other means, used to give the nuts and
the heads of bolts a satisfactory bearing.

In all cases, where the full area of the bolts is to be developed, the threaded portion of the bolt shallnot
be within the thickness of the parts bolted together and washers of appropriate thickness shall be provided
to allow the nuts to be completely tightened.

Welding :Where welding is adopted, it shall be as per IS 816.

Caps and Bases for Columns : The ends of all the tubes, for columns transmitting loads through the ends,
should be true and square to the axis of the tubes and should be provided with a capor base accurately
fitted to the end of the tube and screwed, welded or shrunk on. The cap or base plateshould be true and
square to the axis of the column.

Sealing of Tubes :When the end of a tube is not automatically sealed by virtue of its connection be welding
to another member the end shall be properly and completely sealed. Before sealing, the inside of the tubes
should be dry and free from loose scale.

Flatened Ends : In tubular construction the ends of tubes may be flattened or otherwise formed to provide
for welded. Riveted or bolted connections provide that the methods adopted for suchflattening do not
injure the material. The change of sections shall be gradual.

1494 Hoisting and Erection
Tubular trusses shall be hoisted and erected in position carefully, without damage to themselves, other

structure, equipment and injury to workman.
The method of hoisting and erection proposed to be adopted shall be got approved from the Engineer-



in-charge. The contractor shall however be fully responsible, for the work being carried out in asafe and
proper manner without unduly stressing the various members. Proper equipment such as derricks, lifting
tackles, winches, ropes etc. shall be used.

149.5 Measurements

The work as fixed in place shall be measured in running metres correct to a centimeter on their weights
calculated on the basis of standard tables correct to the nearest kilogram unless otherwise specified.
Weight of cleats, brackets, packing pieces bolts nuts, washers distance pieces separators diapharamgussests
(taking overall square dimensions) fish plates, etc. shall be added to the weight of respective items unless
otherwise specified. No deduction shall be made for skew cuts.

Rate

The rate shall include the cost of labour and materials involved in all the operations described above
including application of one coat of approved steel primer, i.e. red oxide zinc chrome primer conforming
to IS 2074.

1410 STEEL WORK WELDED IN BUILT-UP SECTIONS USING STRUCTURAL STEEL
(A)  In Stringers, Treads, Landing etc. of Stair cases including use of Chequred Plate wherever
required
(B)  In Grating, Frames, Guard Bar, Ladder, Railings, Brackete, Gates and similar work.

General specifications for these items to be same as for steel work welded in built-up sectionsexcept that
steel used for fabrication of these items to be of type used for structural use/purposes.

Steel members used for fabricating these items to be designed structurally to withstanding theall loads to
be carried out by the members during erection, fixing and functional use in designed life. Work to be
executed as per structural drawings.

1411  STEEL WORK WELDED IN BUILT-UP SECTIONS

FOR HAND RAIL USING M.S.TUBULAR/ERW TUBULAR PIPES AND G.I. PIPES

General specifications to be same as for steel work welded in built-up section as mentioned inpara 10.4.
Hot finished welded (HFW) Hot finished seamless (HFS) and electric resistance welded tube shall conform

to IS 1161.

G.l. pipes used for Hand rail to be conforming to IS 1239-Part | for medium grade. Gl pipes tobe screwed
and socketed type and of required nominal bore.

Galvanising of Gl pipes shall conform to IS 4736.

All screwed tubes and socket of Gl pipes shall have pipe threads conforming to the requirements of IS
554.

The fittings for Gl pipes to be conforming to IS 1239 (Part-II).

14.11.1 Measurement of Hand Rail of M.S. Tubular/E.R.W Tubular Pipes

The work as fixed in place shall be measured in running metres correct to a centimeter and their weights
calculated on the basis of standard tables correct to the nearest kilogram or actual weight whichever is
less unless otherwise specified.

15.0 FLOORING

15.1 CEMENT CONCRETE FLOORING

15.1.1 Cement Concrete
Cement concrete of specified mix grade shall be used and it shall generally conform to the
specifications.



15.1.2 Base Concrete

Flooring shall be laid on base concrete where so provided. The base concrete shall be providedwith the
slopes required for the flooring. Flooring in verandah, Courtyard, kitchens & baths shall have slope ranging
from 1:48 to 1 : 60 depending upon location and as decided by the Engineer-in-Charge.Floors in water
closet portion shall have slope of 1:30 or as decided by the Engineer-in-Charge to drainoff washing water.
Further, necessary drop in flooring in bath, WC, kitchen near floor traps ranging from6 mm to 10 mm will
also be provided to avoid spread of water. Necessary margin to accommodate this drop shall be made in
base concrete. Plinth masonry off set shall be depressed so as to allow the baseconcrete to rest on it.

The flooring shall be commenced preferably within 48 hours of the laying of base concrete. Thesurface of
the base shall be roughened with steel wire brushes without disturbing the concrete.lmmediately
before laying the flooring, the base shall be wetted and a coat of cement slurry @ 2 kg of cement spread
over an area of one sqm so as to get a good bond between the base and concrete floor.

If the cement concrete flooring is to be laid directly on the RCC slab, the top surface of RCC slab shall be
cleaned and the laitance shall be removed and a coat of cement slurry @ 2 kg of cement spread over an
area of one sgm so as to get a good bond between the base and concrete floor.

15.1.3 Thickness
The thickness of floor shall be as specified in the description of the item.

15.1.4 Laying

Panels : Flooring of specified thickness shall be laid in the pattern including the border as givenin the
drawings or as directed by the Engineer-in-Charge. The border panels shall not exceed 450 mm inwidth and
the joints in the border shall be in line with panel joints. The panels shall be of uniform size and no
dimension of a panel shall exceed 2 m and the area of a panel shall not be more than 2 sqm. The joints of
borders at corners shall be mitred for provision of strips.

Laying of Flooring with Strjps : Normally cement concrete flooring shall be laid in one operation using
glass/aluminium/PVC/brass strips/stainless steel strips or any other strips as required asper drawing or
instructions of the Engineer-in-Charge, at the junction of two panels. This method ensures uniformity in
colour of all the panels and straightness at the junction of the panels. 4 mm thick glass strips or 2 mm PVC
strips or 2 mm aluminium or brass strips shall be fixed with their tops at proper level, giving required
slopes. Use of glass and metallic strips shall be avoided in areas exposed to sun. Cost of providing and
fixing strips shall be paid for separately.

Concreting : Cement concrete shall be placed in the panels and be levelled with the help of straight edge
and trowel and beaten with thapy or mason’s trowel. The blows shall be fairly heavy in the beginning but
as consolidation takes place, light rapid strokes shall be given. Beating shall cease as soon as the surface
is found covered with a thin layer of cream of mortar. The evenness of the surface shall be tested with
straight edge. Surface of flooring be true to required slopes. While laying concrete, care shall be taken to
see that the strips are not damaged/disturbed by the labourers. The tops of stripsshall be visible clearly
after finishing with cement slurry.

Laying of Flooring without Strips :Laying of cement concrete flooring in alternate panels may be allowed
by the Engineer-in-Charge in case strips are not to be provided.

Shuttering - The panels shall be bounded by angle iron or flats. The angle iron/flat shall have the same
depth as the concrete flooring. These shall be fixed in position, with their top at proper level giving
required slopes. The surface of the angle iron or flats, to come in contact with concrete shall be smeared
with soap solution or non-sticking oil (Form oil or raw linseed oil) before concreting. The flooring shall
butt against the unplastered masonry wall.

Concreting . The concreting shall be done in the manner described under relevant clause. The angle iron/



flatsused for shuttering, shall be removed on the next day of the laying of cement concrete. The ends thus
exposed shall be repaired, if damaged with cement mortar 1: 2 (1 cement : 2 coarse sand) and allowedto
set for minimum period of 24 hours. The alternate panels shall then be cleaned of dust, mortar, droppings
etc. and concrete laid. While laying concrete, care shall be taken to see that the edges of thepreviously
laid panels are not damaged and fresh mortar is not splashed over them. The joints betweenthe panels
should come out as fine straight lines.

15.1.5 Finishing

The finishing of the surface shall follow immediately after the cessation of beating. The surfaceshall be left
for some time, till moisture disappears from it or surplus water can be mopped up. Use of dry cement or
cement and sand mixture stiffening the concrete to absorb excessive moisture shall not be permitted.
Excessive trowelling shall be avoided.

Fresh cement shall be mixed with water to form a thick slurry and spreaded @ 2 kg of cement over an area
of one sgm of flooring while the flooring concrete is still green. The cement slurry shall thenbe properly
processed and finished smooth.

The edges of sunk floors shall be finished and rounded with cement mortar 1:2 (1 cement : 2 coarse sand)
and finished with a floating coat of neat cement.

The junctions of floor with wall plaster, dado or skirting shall be rounded off where so specified.

The men engaged on finishing operations shall be provided with raised wooden platform to sit on so as
to prevent damage to new work.

15.1.6 Curing
The curing shall be done for a minimum period of ten days. Curing shall not be commenced until thetop

layer has hardened. Covering with empty gunnies bag shall be avoided as the colour of the flooringis likely
to be bleached due to the remanents of cement dust from the bags.

15.1.7 Precautions

Flooring in lavatories and bath room shall be laid only after fixing of water closet and squatting pansand
floor traps. Traps shall be plugged while laying the floors and opened after the floors are cured andcleaned.
Any damage done to W.C.'s squatting pans and floor traps during the execution of work shall be made
good.

During cold weather, concreting shall not be done when the temperature falls below 4°C. The concrete
placed shall be protected against frost by suitable covering. Concrete damaged by frost shall be removed
and work redone. During hot weather, precautions shall be taken to see that the temperature of wet
concrete does not exceed 38° C. No concreting shall be laid within half an hour of the closing time of the
day, unless permitted by the Engineer-in-Charge. To facilitate rounding of junctionof skirting, dado and
floor, the skirting/dado shall be laid along with the border or adjacent panels of floor.

15.1.8 Measurement

Length and breadth shall be measured before laying skirting, dado or wall plaster. No deduction shallbe
made nor extra paid for voids not exceeding 0.20 sgm. Deductions for ends of dissimilar materials orother
articles embedded shall not be made for areas not exceeding 0.10 sqm.

The flooring done either with strips (in one operation) or without strips (in alternate panels) shall be treated as
same and measured together.

Rate

The rate shall include the cost of all materials and labour involved in all the operations described above
including application of cement slurry on RCC slab or on base concrete including roughening andcleaning
the surface but excluding the cost of strips which shall be paid separately under relevant item.Nosing of
steps where provided shall be paid for separately in running metre. Nothing extra shall be paidfor laying



the floor at different levels in the same room or courtyard and rounding off edges of sunk floors. In case
the flooring is laid in alternate panels, nothing extra shall be paid towards the cost of shuttering used for
this purpose.

152  CEMENT CONCRETE FLOORING WITH METALLIC HARDENER TOPPING

Wherever floors are required to withstand heavy wear and tear, use of floor hardener shall be avoided as
far as possible by using richer mixes of concrete, unless the use of a metallic hardner is justified on the
basis of cost. Where metallic hardener topping is used, it shall be 12 mm thick.

15.2.1 Metallic Hardening Compound
The compound shall be of approved quality consisting of uniformally graded iron particles, free fromnon-
ferrous metal particles, oil, grease sand, soluble alkaline compounds.

15.2.2 Base Concrete
It shall be as specified in relevant clause.

15.2.3 Under Layer
Cement concrete flooring of specified thickness and mix (mentioned in item for under layer) shall belaid

as under layer. The top surface shall be roughened with brushes while the concrete is still green and the
forms/strips shall be kept projecting up 12 mm over the concrete surface,to receive the metallic hardening
compound topping.

15.2.4 Topping
This shall consist of 12 mm thick layer of mix 1:2 (1 cement : 2 stone aggregate 6 mm nominal size)by

volume or as otherwise specified with which metallic hardening compound is mixed in the ratio of 1 :4 (1
metallic concrete hardener : 4 cement) by weight. Metallic hardener shall be dry mixed thoroughly with
cement on a clean dry pacca platform. This dry mixture shall be mixed with stone aggregate 6 mmnominal
size or as otherwise specified in the ratio of 1:2 (1 cement : 2 stone aggregate) and well turnedover. Just
enough water shall then be added to this dry mix as required for floor concrete.

The mixture so obtained shall be laid in 12 mm thickness, on cement concrete floor within 2 to 4 hours of
its laying. The topping shall be laid true to provide a uniform and even surface. It shall be firmlypressed
into the bottom concrete so as to have good bond with it. After the initial set has started, the surface shall
be finished smooth and true to slope with steel floats.

The junction of floor with wall plaster, dado or skirting and finishing operations shall be dealt with as
described.

The men engaged on finishing operations shall be provided with raised wooden platform to sit on, so as to
prevent damage to new work.

The specifications for curing, precautions to be taken, ‘Measurements’ and ‘Rates’ shall be as specified.

153  PRESSED CERAMIC TILE FLOORING

15.3.1 Pressed Ceramic Tiles

The tiles shall be of approved make and shall generally conform to IS 15622. They shall be flat, andtrue to
shape and free from blisters crazing, chips, welts, crawling or other imperfections detracting fromtheir
appearance. The tiles shall be tested as per IS 13630.

Classification and Characteristics of pressed ceramic tiles shall be as per IS 13712.

The tiles shall be square or rectangular of nominal size. Table 1,3,5, and 7 of IS 15622 give the modular
preferred sizes and table 2,4,6 and 8 give the most common non modular sizes. Thickness shall be specified
by the manufacturer. It includes the profiles on the visible face and on the rear side. Manufacturer/supplier
and party shall choose the work size of tiles in order to allow a nominal joint widthupto 2mm for unrectified



floor tiles and upto Tmm for rectified floor tiles. The joint in case of spacer lug tile shall be as per spacer.
The tiles shall conform to table10 of IS 15622 with water absorption 3 to 6%(Group BII).

The top surface of the tiles shall be glazed. Glaze shall be either glossy or matt as specified. The underside
of the tiles shall not have glaze on more than 5% of the area in order that the tile may adhereproperly to
the base. The edges of the tiles shall be preferably free from glaze. However, any glaze if unavoidable,
shall be permissible on only upto 50 per cent of the surface area of the edges.

15.3.2 Coloured Tiles
Only the glaze shall be coloured as specified. The sizes and specifications shall be the same as forthe white
glazed tiles.

15.3.3 Decorative Tiles
The type and size of the decorative tiles shall be as follows :

(i) Decorated white back ground tiles
The size of these tiles shall be as per IS 15622.

(ii) Decorated and having coloured back-ground
The sizes of the tiles shall be as per IS 15622.

Base concrete or the RCC slab on which the tiles are to be laid shall be cleaned, wetted and mopped. The
bedding for the tile shall be with cement mortar 1:4 (1 cement : 4 coarse sand) or as specified. The average
thickness of the bedding shall be 20 mm or as specified while the thickness under any portion of the tiles
shall not be less than 10 mm.

Mortar shall be spread, tamped and corrected to proper levels and allowed to harden sufficiently to offer
a fairly rigid cushion for the tiles to be set and to enable the mason to place wooden plank across and
squat on it.

Over this mortar bedding neat grey cement slurry of honey like consistency shall be spread atthe rate of
3.3 kg of cement per square metre over an area upto one square metre. Tiles shall be soaked in water
washed clean and shall be fixed in this grout one after another, each tile gently being tapped with a
wooden mallet till it is properly bedded and in level with the adjoining tiles. The joints shallbe kept as thin
as possible and in straight lines or to suit the required pattern.

The surface of the flooring during laying shall be frequently checked with a straight edge about 2 m long, so as
to obtain a true surface with the required slope. In bath, toilet W.C. kitchen and balcony/verandah flooring,
suitable tile drop or as shown in drawing will be given in addition to requiredslope to avoid spread of water.
Further tile drop will also be provided near floor trap.

Where full size tiles cannot be fixed these shall be cut (sawn) to the required size, and their edge rubbed
smooth to ensure straight and true joints. Tiles which are fixed in the floor adjoining the wall shall enter
not less than 10 mm under the plaster,skirting or dado.

After tiles have been laid surplus cement slurry shall be cleaned off.

15.3.4 Pointing and Finishing

The joints shall be cleaned off the grey cement slurry with wire/coir brush or trowel to a depth of 2 mm to
3 mm and all dust and loose mortar removed. Joints shall then be flush pointed with white cementadded
with pigment if required to match the colour of tiles. Where spacer lug tiles are provided, the halfthe depth
of joint shall be filled with polysulphide or as specified on top with under filling with cement grout without
the lugs remaining exposed. The floor shall then be kept wet for 7 days. After curing, the surface shall be
washed and finished clean. The finished floor shall not sound hollow when tapped witha wooden mallet.

15.3.5 Measurements
Length and breadth shall be measured correct to a cm before laying skirting, dado or wall plaster andthe



area calculated in square metre correct to two places of decimal. Where coves are used at the junctions,
the length and breadth shall be measured between the lower edges of the coves.

No deduction shall be made nor extra paid for voids not exceeding 0.20 square metre. Deductions for
ends of dissimilar materials or other articles embedded shall not be made for areas not exceeding 0.10
square metre.

Areas, where glazed tiles or different types of decorative tiles are used will be measured separately.

Rate

The rate for flooring shall include the cost of all materials and labour involved in all the operations
described above, For tiles of sizes upto 0.16 sqm. unless otherwise specified in the description of the item.
Nothing extra shall be paid for the use of cut (sawn) tiles in the work.

Extra over and above the normal rate for white tiles shall be paid where coloured or any other type of
decorative tiles have been used.

154  PRESSED CERAMIC TILE FLOORING (VITRIFIED TILE FLOORING)

Operations as described above shall be followed except the tiles shall conform toTable 12 of IS 15622 (Tiles
with water absorption E 0 0.08 per cent Group Bla) and the joint thickness inflooring shall not be more than
Tmm.

Rate

The rate for flooring shall include the cost of all materials and labour involved in all the operations
described above. Nothing extra shall be paid for the use of cut (sawn) tiles in the work.

154.1 FIXING OF TILE FLOORING WITH CEMENT BASED HIGH POLYMER MODIFIED QUICK SET ADHESIVE (WATER
BASED)

When tile flooring is to be laid over the existing flooring without dismantling old flooring it can belaid with
adhesive. The old flooring shall be thoroughly cleaned and checked for undulations, if any shallbe rectified
with cement mortar 1:3 (1 cement: 3 coarse sand). Old cement concrete surface shall be hacked and
cleaned off to have proper bond with the old surface.

High polymer modified quick set tile adhesive (conforming to IS 15477) shall be thoroughly mixed with
water and a paste of zero slump shall be prepared so that it can be used with in 1.5 to 2 hours. It shall be
spread over an area not more than one sgm at one time. Average thickness of adhesive shall be 3 mm The
adhesive so spreaded shall be combed using suitable trowel. Tiles shall bepressed firmly in to the position
with slight twisting action checking it simultaneously to ensure good contact gently being tapped with
wooden mallet till it is properly backed with adjoining tiles. The tiles shall be fixed within 20 minutes of
application of adhesive. The surplus adhesive from the joints, surfaceof the tiles shall be immediately
cleaned.

The surface of the flooring shall be frequently checked during laying with straight edge of above2m long
so as to attain a true surface with required slope.

Where spacer lugs tiles are provided these shall be filled with grout with lugs remaining exposed.

Where full size tile can not be fixed these shall be cut (sawn) to the required size and edges rubbed smooth
to ensure straight and true joints. Tiles which are fixed in floor adjoining to wall shall enter not less than
10 mm under plaster, skirting or dado.

Relevant clause for Finishing, Measurements, Rate shall apply as per above.
15.5  PRESSED CERAMIC TILES IN SKIRTING AND DADO
The tiles shall be of approved make and shall generally conform to IS 15622. The tiles shall bepressed

ceramic covered by a glaze thoroughly matured and fitted to the body. The tiles shall be sound,true to
shape, flat and free from flaws and other manufacturing defects affecting their utility.



The top surface of the tiles shall be glazed. The underside of the tiles shall not have glaze on more than
5% of the area in order that the tile may adhere properly to the base. The edges of the tiles shall befree
from glaze, however, any glaze if unavoidable shall be permissible on only upto 50 per cent of the surface
area of edges.

The glaze shall be free from welts, chips, craze, specks, crawlings or other imperfections detractingfrom
the appearance when viewed from a distance of one metre. The glaze shall be either glossy or mattas
specified. The glaze shall be white in colour except in the case of coloured tiles when colours shall be
specified by the Engineer-in-Charge. There may be more than one colour on a tile.

(a) Dimensions and Tolerances

Glazed pressed cramic tiles shall be made square or rectangular in sizes Table 1, 3, 5 & 7 of IS 15622 give
the modular sizes and table 2, 4, 6 & 8 of IS 15622 gives the sizes of non modular tiles. The tiles shall
conform to IS 15622 for dimensional tolerance, physical and chemical properties.

Half tiles for use as full tiles shall have dimensions which shall be such as to make the half tiles whenjointed
together (with 1 mm joint) match with dimensions of full tiles. Tiles may be manufactured in sizesother
than those specified. above.

The thickness of the tiles shall be 5 mm or 6 mm or as specified.

The dimensions of fittings associated with the glazed tiles namely cover base, round edge tile, angles
corner cups, ridge and legs, cronices and capping beads shall be of the shape and dimensions as required
and the thickness of fittings shall be the same as the thickness of tiles given above.

15.5.1 Preparation of Surfaces

The joints shall be raked out to a depth of at least 15 mm in masonry walls.

In case of concrete walls, the surface shall be hacked and roughened with wire brushes. The surfaceshall be
cleaned thoroughly, washed with water and kept wet before skirting is commenced.

15.5.2 Laying
12 mm thick plaster of cement mortar 1:3 (1 cement : 3 coarse sand) mix of as specified shall be applied

and allowed to harden. The plaster shall be roughened with wire brushes or by scratching diagonal at
closed intervals.

The tiles should be soaked in water, washed clean, and a coat of cement slurry applied liberally at the back
of tiles and set in the bedding mortar. The tiles shall be tamped and corrected to proper plane and lines.
The tiles shall be set in the required pattern and jointed. The joints shall be as fine as possible. Top of
skirting or dado shall be truly horizontal and joints truly vertical except where otherwiseindicated. Odd
size/cut size of tile shall be adjusted at bottom to take care of slope of the flooring. Skirting and dado shall
rest on the top of the flooring. Where full size tiles cannot be fixed these shall becut (sawn) to the required
size and their edges rubbed smooth. Skirting /dado shall not project from thefinished “surface of wall” by
more than the tile thickness, undulations if any shall be adjusted in wall.

15.5.3 Curing and Finishing

The joints shall be cleaned off the grey cement grout with wire/coir brush or trowel to a depth of 2 mm to
3 mm and all dust and loose mortar removed. Joints shall then be flush pointed with white cementadded
with pigments if required to match the colour of tiles. The work shall then be kept wet for 7 days.

After curing, the surface shall be washed and finished clean. The finished work shall not sound hollow
when tapped with a wooden mallet.

15.5.4 Measurements

Length shall be measured correct to a cm. Height shall be measured correct to a cm in the case of dado
and 5 mm in the case of riser and skirting. The area shall be calculated in square metre, correct totwo places
of decimal. Length and height shall be measured along the finished face of the skirting or dado including
curves where specials such as coves, internal and external angles and beads are used.Where cornices are



used the area of dado shall be measured excluding the cornices. Nothing extra willbe paid for cutting
(sawn) the tiles to sizes.

Areas where coloured tiles or different types of decorative tiles are used will be measured separatelyto be
paid extra over and above the normal rate for white tiles.

Rates

The rate shall include the cost of all material and labour involved in all the operations described above,
for tiles of sizes upto 0.14 sgm. unless otherwise specified in the description of the item. The specials such

as coves, internal and external angles and beading shall be measured and paid for separately. The rate
shall not include cost of cornices which shall be measured and paid for in running meters separately.

15.6  KOTA STONE FLOORING

15.6.1 Kota Stone Slabs

The slabs shall be of selected quality, hard, sound, dense and homogeneous in texture free from cracks,
decay, weathering and flaws. They shall be hand or machine cut to the requisite thickness. Theyshall be of
the colour indicated in the drawings or as instructed by the Engineer-in-Charge.

The slabs shall have the top (exposed) face polished before being brought to site, unless otherwise
specified. The slabs shall conform to the size required. Before starting the work the contractor shall getthe
samples of slabs approved by the Engineer-in-Charge.

15.6.2 Dressing
Every slab shall be cut to the required size and shape and fine chisel dressed on the sides to the fulldepth

so that a straight edge laid along the side of the stone shall be in full contact with it. The sides (edges)
shall be table rubbed with coarse sand or machine rubbed before paving. All angles and edgesof the slabs
shall be true, square and free from chippings and the surface shall be true and plane.

The thickness of the slab after it is dressed shall be 20, 25, 30 or 40 mm as specified in the description of
the item. Tolerance of +2 mm shall be allowed for the thickness. In respect of length and breadth of slabs
Tolerance of + 5 mm for hand cut slabs and + 2 mm for machine cut slabs shall be allowed.

15.6.3 Preparation of Surface and Laying

The specification shall be as described above except that the edges of the slabs to be jointed shall be
buttered with grey cement, with admixture of pigment to match the shade of the slab. The thickness of
the joints should be minimum as possible. In any location, it shall not exceed 1 mm.

15.6.4 Polishing and Finishing

The specifications shall be as described above except that (a) first polishing with coarse grade
carborundum stone shall not be done, (b) cement slurry with or without pigment shall not be applied on
the surface before polishing.

Measurements and Rates
These shall be as described for marble work above.

15.7  KOTA STONE IN RISERS OF STEPS, SKIRTING AND DADO

Kota Stone Slabs and Dressing shall be as specified above except that the thickness of the slabs shall be
25 mm or as specified in the description of the item. The slabs may be ofuniform size if required.
Preparation of surface shall be as specified above.

Laying shall be as specified above except that the joints of the slabs shall be set in grey cement mixed with
pigment to match the shade of the slabs.

Curing, Polishing and Finishing shall be as specified above except that first polishing with coarse grade
carborundum stone shall not be done.

15.7.1 Measurements



Length shall be measured along the finished face of riser, skirting or dado correct to a cm. Height shall be
measured from the finished level of tread of floor to the top (the underside of tread in the case ofsteps).
This shall be measured correct to a mm in the case of risers of steps and skirting and correct to acm in the
case of dado. The area shall be calculated in square metre correct to two places of decimal.

Lining of pillars etc. shall also be measured under this item.

Rate
The rate shall include the cost of all materials and labour involved in all the operations described above.

16.0  ROOFING

16.1 CORRUGATED GALVANISED STEEL SHEET ROOFING

16.1.1 C.G.S. Sheets

These shall be of the thickness specified in the description of the item and shall conform to IS 277. The
sheets shall be of 275 grade of coating (See Appendix-A) unless otherwise specified in the description of
item.

The sheets shall be free from cracks, split edges, twists, surface flaws etc. They shall be clean, bright and
smooth. The galvanising shall be non-injured and in perfect condition. The sheets shall not show signs of
rust or white powdry deposits on the surface. The corrugations shall be uniform in depth and pitch and
parallel with the side.

16.1.2 Purlins
Purlins of the specified material or M.S. rolled sections of requisite size shall be fixed over the principal
rafters. These shall not be spaced at more than the following distances as given below.

Thickness of C.G.S. sheet Maximum spacing of purlins
1.00 mm 2.00 metre
0.80 mm 1.80 metre
0.63 mm 1.60 metre

The top surfaces of the purlins shall be uniform and plane. They shall be painted before fixing on top.
Embedded portions of wooden purlins shall be coal tarred with two coats.

16.1.3 Slope
Roof shall not be pitched at a flatter slope than 1 vertical to 5 horizontal. The normal pitch adopted shall
usually be 1 vertical to 3 horizontal.

16.1.4 Laying and Fixing

The sheets shall be laid and fixed in the manner described below, unless otherwise shown in the working
drawings or directed by the Engineer-in-Charge.

The sheets shall be laid on the purlins to a true plane, with the lines of corrugations parallel or normal to
the sides of the area to be covered unless otherwise required as in special shaped roofs.

The sheets shall be laid with a minimum lap of 15 cm at the ends and 2 ridges of corrugations at each
side. The above minimum end lap of 15 cm shall apply to slopes of 1 vertical to 2 horizontal andsteeper
slopes. For flatter slopes the minimum permissible end lap shall be 20 cm. The minimum lap ofsheets with
ridge, hip and valley shall be 20 cm measured at right angles to the line of the ridge, hip andvalley
respectively. These sheets shall be cut to suit the dimensions or shapes of the roof, either along their
length or their width or in a slant across their lines of corrugations at hips and valleys. They shall becut
carefully with a straight edge chisel to give a smooth and straight finish.



Lapping in C.G.S. sheets shall be painted with a coat of approved steel primer and two coats ofpainting
with approved paint suitable for G.S. sheet, before the sheets are fixed in place.

Sheets shall not generally be fixed into gables and parapets. They shall be bent up along theirside edges
close to the wall and the junction shall be protected by suitable flashing or by a projecting drip course,
the later to cover the junction by at least 7.5 cm.

The laying operation shall include all scaffolding work involved.

Sheets shall be fixed to the purlins or other roof members such as hip or valley rafters etc. withgalvanised
J or L hook bolts and nuts, 8 mm diameter, with bitumen and G.I. limpet washers or with a limpet washer
filled with white lead as directed by the Engineer-in-Charge. While J hooks are used for fixing sheets on
angleiron purlins, and L hooks are used for fixing the sheet to R.S. joists, timber or precast concrete purlins.
The length of the hook bolt shall be varied to suit the particular requirements.

The bolts shall be sufficiently long so that after fixing they project above the top of the nuts by not less
than 10 mm. The grip of J or L hook bolt on the side of the purlin shall not be less than 25 mm. There shall
be a minimum of three hook bolts placed at the ridges of corrugations in each sheet on every purlinand
their spacing shall not exceed 30 cm. Coach screws shall not be used for fixing sheets to purlins.

The galvanised coating on J or L hooks, and bolts shall be continuous and free from defects such as blisters,
flux stains, drops, excessive projections or other imperfections which would impair serviceability.

The galvanised coating should conform to IS 1367 (Pt. XIll) The mass of coating per square meter ofthe
surface shall be as under:

Mass and Equivalent Thickness of Coating

Mini- Mass Average Thickness Minimum Mass Individual Thickness
mum (um) (9/n7) (um)

(g/n7)

375 54 300 43

Where slopes of roofs are less than 21.5 degrees (1 vertical to 2.5 horizontal) sheets shall be joined
together at the side laps by galvanised iron bolts and nuts 25 x 6 mm size, each bolt provided with a
bitumen and a G.I. limpet washer or a G.I. impet washer filled with white lead. As the overlap at the sides
extends to two corrugations, these bolts shall be placed zig-zag over the two overlapping corrugations,
so that the ends of the overlapping sheets shall be drawn tightly to each other. The spacing of these seam
bolts shall not exceed 60 cm along each of the staggered rows. Holes for all boltsshall be drilled and not
punched in the ridges of the corrugations from the underside, while the sheets are on the ground.

16.1.5 Wind Tie

Wind ties shall be of 40 x 6 mm flat iron section or of other size as specified. These shall be fixed atthe
eaves of the sheets. The fixing shall be done with the same hook bolts which secure the sheets to the
purlins. The ties shall be paid for separately unless described in the item of roofing.

16.1.6 Finish
The roof when completed shall be true to lines, and slopes and shall be leak proof.

16.1.7 Measurements

The length and breadth shall be measured correct to a cm. Area shall be worked out in sgm correct to two
places of decimal.

The superficial area of roof covering shall be measured on the flat without allowance for laps and
corrugations. Portion of roof covering overlapping the ridge or hip etc. shall be included in the
measurements of the roof.

Roof with curved sheets shall be measured and paid for separately. Measurements shall be taken on the



flat and not girthed.

No deduction in measurement shall be made for opening upto 0.4 sgm and nothing extra shallbe allowed
for forming such openings. For any opening exceeding 0.4 sqm in area, deduction in measurements for
the full opening shall be made and in such cases the labour involved in making theseopenings shall be
paid for separately. Cutting across corrugation shall be measured on the flat and not girthed. No additions
shall be made for laps cut through.

Rate

The rate shall include the cost of all the materials and labour involved in all the operations describedabove
including a coat of approved steel primer and two coats of approved steel paint on overlapping of C.G.S.
sheets. This includes the cost of roof sheets, galvanised iron J or L hooks, bolts and nuts, galvanised iron
seam bolts and nuts, bituminous and galvanised iron limpet washers etc.

16.2  RIDGES AND HIPS OF PLAIN GALVANISED STEEL SHEETS

16.2.1 Ridges and Hips
Ridges and hips of C.G.S. roof shall be covered with ridge and hip sections of plain G.S. sheet with aminimum

lap of 20 cm on either side over the C.G.S. sheets. The end laps of the ridges and hips and between ridges
and hips shall also be not less than 20 cm. The ridges and hips shall be of 60 cm overallwidth plain G.S.
sheet, 0.6 mm or 0.8 mm thick as given in the description of the item and shall be properly bent in shape.

1622 Fixing

Ridges shall be fixed to the purlins below with the same 8 mm dia G.I. hook bolts and nuts andbitumen
and G.I. limpet washers which fix the sheets to the purlins.

Similarly, hips shall be fixed to the roof members below such as purlins, hip and valley rafters with the
same 8 mm dia G.I. hook bolts and nuts and bitumen and G.I. limpet washers which fix the sheets to those
roof members. At least one of the fixing bolts shall pass through the end laps of ridges and hips, on either
side. If this is not possible extra hook bolts shall be provided.

The end laps of ridges and hips shall be joined together with C.G.S sheet by galvanised iron seam bolts 25
X 6 mm size each with a bitumen and G.I. washer or white lead as directed by the Engineer-in-Charge.
There shall be at least two such bolts in each end lap.

Surface of C.G.l. sheets of ridge and hip sections and the roofing sheets which overlap each other shall be
painted with a coat of approved primer and two coats of approved paint suitable for painting G.S. Sheets
before they are fixed in place.

16.2.3 Finish
The edges of the ridges and hips shall be straight from end to end and their surfaces should be plane and
parallel to the general plane of the roof. The ridges and hips shall fit in squarely on the sheets.

16.24 Measurement

The measurements shall be taken for the finished work in length along the centre line of ridge or hip,as the
case may be, correct to a cm. The laps in ridges and hips and between ridges and hips shall notbe
measured.

Rate

The rate shall include the cost of all labour and materials specified above, including painting, cost ofseam
bolts and any extra G.I. hook bolts, nuts and washers, required.

16.2.5 VALLEY AND FLASHING OF PLAIN GALVANISED STEEL SHEETS

16.2.6 Valley and Flashing

Valley shall be 90 cm wide overall plain G.S. sheet 1.6 mm thick or other size as specified in the itembent to
shape and fixed. They shall lap with the C.G.S. sheets not less than 25 cm width on other side. The end laps
of valley shall also be not less than 25 cm.




Valley sheets shall be laid over 25 mm thick wooden boarding if so required.

Flashing shall be of plain G.S. sheet of 40 cm overall width 1.25 mm thick or 1.00 mm thick as specified in
the item bend to shape and fixed. They shall lap not less than 15 cm over the roofing sheets.The end laps
between flashing pieces shall not be less than 25 cm.

16.2.7 Laying and Fixing
Flashing and valley sheets shall be fixed to the roof members below, such as purlins and valley rafters with

the same 8 mm dia G.I. hook bolts and nuts and bitumen and G.I. limpet washers which fix the sheets to
those roof members.

At least one of the fixing bolts shall pass through the end laps of the valley pieces on other side. If this is
not possible extra hook bolts shall be provided. The free end of flashing shall be fixed at least5 cm
inside masonary with the mortar of mix 1: 3 (1 cement: 3 coarse sand). Refer Fig. 12.3.

Surface of G.S. sheets under overlaps shall be painted with a coat of approved primer and twocoats of
approved paint suitable for painting G.S. sheets.

16.2.8 Finish
The edges of valley and flashing should be straight from end to end. The surfaces should be true and
without bulges and depressions.

16.2.9 Measurements

The length of the valleys and flashing shall be measured for the finished work correct to a cm. The laps
along the length of the valley or flashing pieces, including the portion embedded in masonary, shallnot be
measured.

Rates

The rate for valleys, shall be for all the labour and materials specified above, including painting, costof
seam bolts and the cost of requisite G.I. hook bolts, nuts and washers required over and above those
needed for connecting the roof sheets to the roof members. The rate for valleys shall exclude the cost of
boarding underneath which shall be paid for separately. The rate for flashing shall be for all the labour
and materials specified above, and shall include the cost of painting and mortar for fixing in wall.

16.2.10 GUTTERS MADE OF PLAIN GALVANISED STEEL SHEETS

16.2.11 Gutters
Gutter shall be fabricated from plain G.S. Sheets of thickness as specified in the item.

Eaves gutters shall be of the shape and section specified in the description of the item. The overall width
of the sheet referred to therein shall mean the peripheral width of the gutter including the roundededges.
The longitudinal edges shall be turned back to the extent of 12 mm and beaten to form a roundededge.
The ends of the sheets at junctions of pieces shall be hooked into each other and beaten flush toavoid
leakage.

16.2.12 Slope
Gutter shall be laid with a minimum slope of 1in 120.

16.2.13 Laying and Fixing

Gutter shall be supported on and fixed to M.S. flat iron brackets bent to shape and fixed to therequisite
slope. The maximum spacing of brackets shall be 1.20 metres.

Where these brackets are to be fixed to the sides of rafters, they shall be of 40 x 3 mm sectionbend to
shape and fixed rigidly to the sides of rafters with 3 Nos. 10 mm dia bolts, nuts and washers. The brackets
shall overlap the rafter not less than 30 cm and the connecting bolts shall be at 12 cm centres.

Where the brackets are to be fixed to the purlins, the brackets shall consist of 50 x 3 mm M.S.flat iron bent



to shape with one end turned at right angle and fixed to the purlin face with 2 Nos. of 10 mm dia bolts
nuts and washers. The bracket will be stiffened by provision of 50 x 3 mm. M.S. flat whoseover hung portion
bent to right angle shape with its longer leg connected to the bracket with 2 Nos. 6 mm dia M.S. bolts,
nuts and washers and its shorter leg fixed to face of purlin with 1 No. 10 mm dia, bolt,nut and washer. The
over hang of the vertical portion of the bracket from the face of the purlin shall notexceed 22.5 cm with
this arrangement. The spacing of the brackets shall not exceed 1.20 metres.

The gutter shall be fixed to the brackets with 2 Nos. G.I. bolts and nuts 6 mm dia, each fitted with a pair of
G.l. and bitumen washers. The connecting bolts shall be above the water line of the gutters.

For connection to down take pipes, a proper drop end or funnel shaped connecting piece shallbe made
out of G.S. sheet of the same thickness as the gutter and riverted to the gutter, the other end tailing into
the socket of the rain-water pipe. Wherever necessary stop ends, angles etc., should be provided.

16.2.14 Finish
The gutters when fixed shall be true to line and slope and shall be leakproof.

16.2.15 Measurements

Measurements shall be taken for the finished work along the centre line of the top width of the gutter
connection to a cm. The hooked lap portion in the junctions and gutter lengths shall not be measured.
The number of brackets which are fixed to purlins with stiffener flats should be measured.

Rate

The rate shall include the cost of all labour and materials specified above, including all specials suchas
angles, junctions, drop ends or funnel shaped connecting pieces, stop ends etc,, flat iron brackets and
bolts and nuts required for fixing the latter to the roof members. Brackets of 50 x 3 mm flats fixed topurlins
with stiffener flats will be paid extra.

17.0  FEINISHING

17.1  CEMENT PLASTER
The cement plaster shall be 12 mm, 15 mm or 20 mm thick as specified in the item.

17.1.1  Scaffolding
For all exposed brick work or tile work double scaffolding independent of the work having two sets of vertical

supports shall be provided. The supports shall be sound and strong, tied together with horizontal pieces over
which scaffolding planks shall be fixed.

For all other work in buildings, single scaffolding shall be permitted. In such cases the inner end of the horizontal
scaffolding pole shall rest in a hole provided only in the header course for the purpose. Only one header for each
pole shall be left out. Such holes for scaffolding shall, however, not be allowed in pillars/columns less than one
metre in width or immediately near the skew backs of arches. The holes left in masonry works for scaffolding
purposes shall be filled and made good before plastering.

Note : In case of special type of brick work, scaffolding shall be got approved from Engineer-in- charge in
advance.

17.1.2 Preparation of Surface

The joints shall be raked out properly. Dust and loose mortar shall be brushed out. Efflorescence if any shall be
removed by brushing and scrapping. The surface shall then be thoroughly washed with water, cleaned and kept
wet before plastering is commenced.

In case of concrete surface if a chemical retarder has been applied to the form work, the surface shall be
roughened by wire brushing and all the resulting dust and loose particles cleaned off and care shall be taken that
none of the retarders is left on the surface.




17.1.3 Mortar

The mortar of the specified mix using the type of sand described in the item shall be used. It shall be as specified
in Subhead ‘Mortars'. For external work and under coat work, the fine aggregate shall conform to grading IV. For
finishing coat work the fine aggregate conforming to grading zone V shall be used.

17.14 Application of Plaster
Ceiling plaster shall be completed before commencement of wall plaster.

Plastering shall be started from the top and worked down towards the floor. All putlog holes shall be properly
filled in advance of the plastering as the scaffolding is being taken down. To ensure even thickness and a true
surface, plaster about 15 x 15 c¢m shall be first applied, horizontally and vertically, at not more than 2 metres
intervals over the entire surface to serve as gauges. The surfaces of these gauged areas shall be truly in the plane
of the finished plaster surface. The mortar shall then be laid on the wall, between the gauges with trowel. The
mortar shall be applied in a uniform surface slightly more than the specified thickness. This shall be brought to a
true surface, by working a wooden straight edge reaching across the gauges, with small upward and side ways
movements at a time. Finally the surface shall be finished off true with trowel or wooden float according as a
smooth or a sandy granular texture is required. Excessive troweling or over working the float shall be avoided.
All corners, arrises, angles and junctions shall be truly vertical or horizontal as the case may be and shall be
carefully finished. Rounding or chamfering corners, arrises, provision of grooves at junctions etc. where required
shall be done without any extra payment. Such rounding, chamfering or grooving shall be carried out with proper
templates or battens to the sizes required.

When suspending work at the end of the day, the plaster shall be left, cut clean to line both horizontally and
vertically. When recommencing the plastering, the edge of the old work shall be scrapped cleaned and wetted
with cement slurry before plaster is applied to the adjacent areas, to enable the two to properly join together.
Plastering work shall be closed at the end of the day on the body of wall and not nearer than 15 cm to any corners
or arrises. It shall not be closed on the body of the features such as plasters, bands and cornices, nor at the
corners of arrises. Horizontal joints in plaster work shall not also occur on parapet tops and copings as these
invariably lead to leakages. The plastering and finishing shall be completed within half an hour of adding water
to the dry mortar.

No portion of the surface shall be left out initially to be patched up later on. The plastering and finishing shall be
completed within half an hour of adding water to the dry mortar.

17.1.5 Thickness

Where the thickness required as per description of the item is 20 mm the average thickness of the plaster shall
not be less than 20 mm whether the wall treated is of brick or stone. In the case of brick work, the minimum
thickness over any portion of the surface shall be not less than 15 mm while in case of stone work the minimum
thickness over the bushings shall be not less than 12 mm.

17.1.6 Curing
Curing shall be started as soon as the plaster has hardened sufficiently not to be damaged when watered.

The plaster shall be kept wet for a period of at least 7 days. During this period, it shall be suitably protected from
all damages at the contractor’s expense by such means as the Engineer-in-Charge may approve. The dates on
which the plastering is done shall be legibly marked on the various sections plastered so that curing for the
specified period thereafter can be watched.

17.1.7 Finish

The plaster shall be finished to a true and plumb surface and to the proper degree of smoothness as required.
The work shall be tested frequently as the work proceeds with a true straight edge not less than 2.5 m long and
with plumb bobs. All horizontal lines and surfaces shall be tested with a level and all jambs and corners with a
plumb bob as the work proceeds.

17.1.8 Precaution
Any cracks which appear in the surface and all portions which sound hollow when tapped, or are found to be soft
or otherwise defective, shall be cut out in rectangular shape and redone as directed by the Engineer-in-Charge.



() When ceiling plaster is done, it shall be finished to chamfered edge at an angle at its junction with a suitable
tool when plaster is being done. Similarly when the wall plaster is being done, it shall be kept separate from
the ceiling plaster by a thin straight groove not deeper than 6 mm drawn with any suitable method with the
wall while the plaster is green.

(i) To prevent surface cracks appearing between junctions of column/beam and walls, 150 mm wide chicken wire
mesh should be fixed with U nails 150 mm centre to centre before plastering the junction. The plastering of
walls and beam/column in one vertical plane should be carried out in one go. For providing and fixing chicken
wire mesh with U nails payment shall be made separately if not included in specifications.

17.1.9 Measurements

Length and breadth shall be measured correct to a cm and its area shall be calculated in square metres correct
to two places of decimal.

Thickness of the plaster shall be exclusive of the thickness of the key i.e. grooves, or open joints in brick work.

The measurement of wall plaster shall be taken between the walls or partitions (the dimensions before the plaster
shall be taken) for the length and from the top of the floor or skirting to the ceiling for the height. Depth of coves
or cornices if any shall be deducted.

The following shall be measured separately from wall plaster.
@  Plaster bands 30 cm wide and under
()  Cornice beadings and architraves or architraves moulded wholly in plaster.
(¢  Circular work not exceeding 6 m in radius.

Plaster over masonry pilasters will be measured and paid for as plaster only.

A coefficient of 1.63 shall be adopted for the measurement of one side plastering on honey comb work having
6 x 10 cm. opening.

Moulded cornices and coves.

@ Length shall be measured at the centre of the girth.

(b) Moulded cornices and coves shall be given in square metres the area being arrived at by multiplying
length by the girth.

© Flat or weathered top to cornices when exceeding 15 cm in width shall not be included in the girth but
measured with the general plaster work.

(@ Cornices which are curved in their length shall be measured separately.

Exterior plastering at a height greater than 10 m from average ground level shall be measured separately in each storey
height. Patch plastering (in repairs) shall be measured as plastering new work, where the patch exceed 2.5 sqm. extra
payment being made for preparing old wall, such as dismantling old plaster, raking out the joints and cleaning the surface.
Where the patch does not exceed 2.5 sqm in area it shall be measured under the appropriate item under sub head
‘Repairs to Buildings.’

Deductions in measurements, for opening etc. will be regulated as follows:

(@ No deduction will be made for openings or ends of joists, beams, posts, girders, steps etc. upto 0.5 sqgm in
area and no additions shall be made either, for the jambs, soffits and sills of such openings. The above pro-
cedure will apply to both faces of wall.

(b) Deduction for opening exceeding 0.5 sqm but not exceeding 3 sqm each shall be made for reveals, jambs,
soffits sills, sills, etc. of these openings.

()  When both faces of walls are plastered with same plaster, deductions shall be made for one face only.

(i)  When two faces of walls are plastered with different types of plaster or if one face is plastered and other is
pointed or one face is plastered and other is unplastered, deduction shall be made from the plaster or point-
ing on the side of the frame for the doors, windows etc. on which width of reveals is less than that on the



other side but no deduction shall be made on the other side.

Where width of reveals on both faces of wall are equal, deduction of 50% of area of opening on each face
shall be made from area of plaster and/or pointing as the case may be.

(i) ~ For opening having door frame equal to or projecting beyond thickness of wall, full deduction for opening
shall be made from each plastered face of wall.

©  For opening exceeding 3 sqm in area, deduction will be made in the measurements for the full opening
of the wall treatment on both faces, while at the same time, jambs, sills and soffits will be measured for
payment.

In measuring jambs, sills and soffits, deduction shall not be made for the area in contact with the frame of
doors, windows etc.

Rate
The rate shall include the cost of all labour and materials involved in all the operations described above.

17.2  CEMENT PLASTER WITH A FLOATING COAT OF NEAT CEMENT

The cement plaster shall be 12, 15 or 20 mm thick, finished with a floating coat of neat cement, as
described in the item.

Specifications for this item of work shall be same as described in ‘Cement Plaster, above except for the additional
floating coat which shall be carried out as below.

When the plaster has been brought to a true surface with the wooden straight edge it shall be uniformly
treated over its entire area with a paste of neat cement and rubbed smooth, so that the whole surface is
covered with neat cement coating. The quantity of cement applied for floating coat shall be 1 kg per sqgm.
Smooth finishing shall be completed with trowel immediately and in no case later than half an hour of adding
water to the plaster mix. The rest of the specifications described above shall apply.

173 18 MM CEMENT PLASTER (TWO COAT WORK)

The specification for scaffolding and preparation of surface shall be as described in ‘Cement Plaster’ above

17.3.1 Mortar

The mix and type of fine aggregate specified in the description of the item shall be used for the respective coats.
Generally the mix of the finishing coat shall not be richer than the under coat unless otherwise described
in item.

Generally coarse sand shall be used for the under coat and fine sand for the finishing coat, unless otherwise
specified for external work and under coat work, the fine aggregate shall conform to grading zone IV. For
finishing coat work the fine aggregate conforming to grading zone V shall be used.

17.3.2 Application

The plaster shall be applied in two coats i.e. 12 mm under coat and then 6 mm finishing coat and shall
have an average total thickness of not less than 18 mm.

72 mm Under Coat : This shall be applied as specified in relevant clause above except that when the plaster has
been brought to a true surface a wooden straight edge and the surface shall be left rough and furrowed
2 mm deep with a scratching tool diagonally both ways, to form key for the finishing coat. The surface
shall be kept wet till the finishing coat is applied.

6 mm Finishing Coat : The finishing coat shall be applied after the under coat has sufficiently set but not dried
and in any case within 48 hours and finished in the manner specified in relevant clause above.



Specifications for Curing, Finishing, Precautions, Measurements and Rate shall be as described above

174 6 MM CEMENT PLASTER ON CEMENT CONCRETE AND REINFORCED CEMENT CONCRETE WORK

1741 Scaffolding
Stage scaffolding shall be provided for the work. This shall be independent of the walls.

174.2 Preparation of Surface
Projecting burrs of mortar formed due to the gaps at joints in shuttering shall be removed. The surface shall be

scrubbed clean with wire brushes. In addition concrete surfaces to be plastered shall be pock marked with a
pointed tool, at spacings of not more than 5 cm. Centres, the pock being made not less than 3 mm deep. This is
to ensure a proper key for the plaster. The mortar shall be washed off and surface, cleaned off all oil, grease etc.
and well wetted before the plaster is applied.

174.3 Mortars
Mortar of the specified mix using the types of sand described in the item shall be used. It shall be as specified
above.

1744 Application

To ensure even thickness and a true surface, gauges of plaster 15 x 15 cm. shall be first applied at not more than
1.5 m intervals in both directions to serve as guides for the plastering. Surface of these gauged areas shall be
truly in the plane of the finished plaster surface. The plaster shall be then applied in a uniform surface to a
thickness slightly more than the specified thickness and shall then be brought to true and even surface by working
a wooden straight edge reaching across the gauges. Finally the surface shall be finished true with a trowel or with
wooden float to give a smooth or sandy granular texture as required. Excess troweling or over working of the
floats shall be avoided. The plastering and finishing shall be completed within half an hour of adding water to the
dry mortar.

Plastering of ceiling shall not be commenced until the slab above has been finished and centring has been
removed. In the case of ceiling of roof slabs, plaster shall not be commenced until the terrace work has been
completed. These precautions are necessary in order that the ceiling plaster is not disturbed by the vibrations set
up in the above operations.

17.4.5 Finish

The plaster shall be finished to a true and plumb surface and to the proper degree of smoothness as required.
The work shall be tested frequently as the work proceeds with a true straight edge not less than 2.5 m long and
with plumb bobs. All horizontal lines and surfaces shall be tested with a level and all jambs and corners with a
plumb bob as the work proceeds.

174.6 Thickness
The average thickness of plaster shall not be less than 6 mm. The minimum thickness over any portion of the
surface shall not be less than 5 mm.

174.7 Curing
The specifications shall be as detailed above

174.8 Precautions
The specifications shall be as detailed above

1749 Measurements
Length and breadth shall be measured correct a cm. and its area shall be calculated in sgm. correct to two

places of decimal. Dimensions before plastering shall be taken.
Thickness of plaster shall be exclusive of the thickness of the key i.e. depth or rock marks and hacking.



Plastering on ceiling at height greater than 5 m above the corresponding floor level shall be so described and
shall be measured separately stating the height in stages of 1 m or part thereof.

Plastering on the sides and soffits of the projected beams of ceiling at a height greater than 5 m above
the corresponding floor level shall be measured and added to the quantity measured above

Plastering on spherical and groined ceiling and circular work not exceeding 6 m in radius, shall be measured
and paid for separately.

Flowing soffits (viz. portion under spiral stair case etc.) shall be measured and paid for separately.

Ribs and mouldings on ceiling shall be measured as for cornices, deductions being made from the plastering
on ceiling in case the width of the moulding exceed 15 cm.

The mode of measurement of exterior plastering and patch plastering (in repairs) shall be as laid down
above

Deduction shall not be made for openings or for ends of columns, or columns caps of 0.5 sqm each in
area and under. No additions will be made either for the plastering of the sides of such openings. For openings
etc. of areas exceeding 0.5 sqm deduction will be made for the full opening but the sides of such openings
shall be measured for payment.

Rate
The rate shall include the cost of all labour and materials involved in all the operations described above.

175 6 MM CEMENT PLASTER FOR SLAB BEARING

Cement plaster shall be 6 mm thick finished with a floating coat of neat cement and thick coat of lime wash
on top of walls for bearing of slabs.

17.5.1 Application
The plaster shall be applied over the cleaned and wetted surface of the wall. When the plaster has been brought

to a true surface with the wooden straight edge it shall be uniformly treated over its entire area with a
paste of neat cement and rubbed smooth, so that the whole surface is covered with neat cement coating. The
guantity of cement applied for floating coat shall be 1 kg per sqm. Smooth finishing shall be completed with
trowel immediately and in no case later than half an hour of adding water to the plaster mix. The rest of the
specifications described in relevant clause shall apply.

17.5.2 Lime wash
This shall be applied in a thick coat after curing the plaster for three days.

17.5.3 Measurements
Length and breadth shall be measured correct to a cm and area worked out in sgm correct to two places of
decimal.

Rate
The rate shall include the cost of all labour and materials involved in all the operations described above.

17.6  NEAT CEMENT PUNNING

The specifications given for floating coat described above shall apply.
Specification for scaffolding, curing, Finish and Precautions shall be as described in relevant clause above

17.6.1 Measurements

The measurements for cement punning shall be taken over the finished work. The length and breadth shall be
measured correct to a cm. The area shall be calculated in sgm correct to two places of decimal.

Punning over Plaster on bands, skirting, coping, cornices, drip courses, string courses etc. shall not be measured
separately but only as wall surfaces. In these cases the measurements shall be taken girthed over the above
features.



Punning over plaster on circular work also, of any radius shall be measured only as wall surfaces, and not
separately.

Cement punning in patch repairs irrespective of the size of the patch shall be measured as new work, and in this
case the rate shall include for cutting the patch to rectangular shape before lime punning.

Rate
The rate shall include the cost of all labour and materials involved in all the operations described above.

17.7  ROUGH CAST PLASTER
Rough cast finish comprises of a mixture of sand and gravel in specified proportions dashed over a freshly
plastered surface.

17.7.1 Scaffolding
Scaffolding shall be done as specified for ‘Cement Plaster’ above

17.7.2 Preparation of Surface
The joints shall be raked out, dust and loose mortar, shall be brushed out. The surface shall be thoroughly washed

with water, cleaned and kept wet before plastering is commenced.

17.7.3 Mortar
Mortar of specified mix using the type of sand described in the item shall be used, where coarse sand is to be
used, the fineness modulus of the sand shall not be less than 2.5 mm.

17.74 Application
The plaster base over which rough cast finish is to be applied shall consist of two coats, under layer 12 mm thick

and top layer 10 mm.

17.7.5 12 mm Under Layer : This shall be applied in the same manner as specified in para 13.1.3 under 18 mm
cement plaster except that the finishing, after the mortar has been brought to a level with the wooden straight
edge, shall be done with wooden float only.

17.7.6 Top Layer : The top layer shall be applied a day or two after the under layer has taken initial set. The latter
shall not be allowed to dry out, before the top layer is laid on. The mortar used for applying top layer shall be
sufficiently plastic and of rich mix 1: 3 (1 cement : 3 fine sand) or as otherwise specified so that the mix of sand
and gravel gets well pitched with the plaster surface. In order to make the base plastic, about 10% of finely
grouted hydrated lime by volume of cement, shall be added when preparing mortar for the top layer.

17.7.7 Finish

It shall be ensured that the base surface which is to receive rough cast mixture is in plastic state. The rough
cast mixture shall consist of sand or gravel or crushed stone of uniform colour from 2.36 mm to 12.5 mm or as
specified and in the proportions as specified accurately to the effect required. The mixture shall be wetted and
shall be dashed on the plaster base in plastic state by hand scoop so that the mix get well pitched into the
plaster base. The mix shall again be dashed over the vacant spaces if any so that the surface represents a
homogeneous surfaces of sand mixed with gravel. A sample of rough cast plaster shall be got approved by the
Engineer-in-Charge.

17.7.8 Specification for other details like precautions, measurement and rate shall be as described under relevant
clause above.

17.8  PEBBLE DASH FINISH (IN SITU WORK)

The specification shall be the same as for rough cast plaster, except that the washed pebble or crushed stone
graded from 12.5 mm to 6.3 mm or as specified shall be dashed over the plaster base and the vacant spaces if
any shall be filled in by pressing pebbles or crushed stone as specified by hand, so that the finished surface
represents a homogeneous surface.




Specification for scaffolding, preparation of surface, Mortar, Measurements and Rate shall be as described under
relevant clause above.

17.9  PLAIN BANDS OF CEMENT MORTAR

‘Plain band' is a plaster strip of uniform width not exceeding 30 cm and of uniform thickness, provided for
decorative or other purpose flush with, sunk below or projecting beyond, the wall plaster. A flush band is one
where due to the difference in mix or shade of the mortar, the band is executed as a separate and distinct
operation from the wall plaster.

179.1 Thickness

The thickness of a raised band is the thickness of the projection beyond the plane of the wall plaster.

In the case of a flush or a sunk band, the thickness will be the thickness of the plaster measured from the untreated
wall surface.

17.9.2 Preparation of Surfaces and Application

In the case of flush or sunk bands the joints shall be raked out properly. Dust and loose mortar shall be brushed
out. Efflorescence if any shall be removed by brushing the scraping. The surface shall then be thoroughly washed
with water, cleaned and kept wet before plastering is commenced.

In case of concrete surface if a chemical retarder has been applied to the form work, the surface shall be
roughened by wire brushing and all the resulting dust and loose particles cleaned off and care shall be_taken that
none of the retarders is left on the surface.

In case of raised band, the surface of the wall plaster behind the band shall be left rough and furrowed 2 mm
deep with a scratching tool, diagonally both ways to form key for the band. No reduction in the rate for the above
backing wall plaster shall, however, be made for not finishing the same smooth.

179.3

179.4 Mortar

Mortar of the mix and type of sand specified in the description of the item shall be used.

179.5 Finish

The bands shall be finished exactly to the size as shown in the drawings. The horizontal or vertical lines of bands
shall be truly parallel and straight and the surfaces shall be finished truly plane and smooth. The lines and surfaces
shall be checked with fine threads for straightness, level and accuracy.

179.6 Scaffolding, Curing and Precaution shall be as described above

179.7 Measurements

Length will be measured in running metres correct to a cm. The length shall be taken along the finished face. The
width shall not be measured by girth. For width of band 30 cm or below, the width shall be measured in cm correct
to 5 mm. The quantity shall be calculated in metre-cm units.

Rate

The rate shall include the cost of all labour and materials involved in all the operations described above. Nothing
extra shall be paid for mitres, stops nor for bands on curved surfaces of whatever radius, they may be. The rate is also
inclusive of all rounding or chamfering at corners, arrisers, providing grooves at junctions etc.

1710 MOULDED BANDS OF CEMENT MORTAR (SINGLE COAT WORK)

Moulded band is a plaster strip of uniform width but with varying thickness across its section formed over wall
plaster for decorative purposes. The sectional periphery of the band is formed by a combination of straight lines
or of curves or of straight lines and curves.

17.10.1 Thickness
The higher thickness stipulated in the description of the item shall refer to the upper limiting thickness of the
moulding at its most projected portion, measured from the wall plaster.



17.10.2 Preparation of Surface, Mortar, Scaffolding, Curing and Precautions shall be as specified under relevant clause
above.

17.10.3 Application and Finish

Proper templates conforming accurately to the sectional periphery of the moulded band shall be got approved,
before use. The finished band shall be true to the template at all sections. The lines of the band shall be truly
parallel and straight and surfaces smoothly finished.

17.104 Measurements

The width of the band 30 cm or below shall be measured in cm correct to 5 mm and shall be measured along the
sectional periphery of the moulded band, from wall plaster face to wall plaster face. The length shall be measured,
in running metres correct to a cm. It shall be taken along the finished face of the band at the centre of its girth.
The quantity should be calculated in metre-cm units.

Rate

The rate shall include the cost of all labour and materials involved in all the operations described above. Nothing
extra shall be paid for mitres, stops nor for bands on curved surfaces of whatever radius, they may be. The rate is also
inclusive of all rounding or chamfering at corners, arrisers etc.

1711  MOULDED BANDS OF CEMENT MORTAR (TWO COAT WORK)

Moulded band is a plaster strip of uniform width but with varying thickness across its section formed over wall
plaster for decorative purposes. The sectional periphery of the band is formed by a combination of straight lines
or of curves or of straight lines and curves.

17.11.1 Thickness

The higher thickness stipulated for the under coat in the description of the item shall refer to the upper limiting
thickness of the under coat of the moulding at its most projected portion from the wall plaster.

The thickness stipulated for the finishing coat is the uniform thickness of the finished peripheral surface of the
moulded band from the under coat.

17.11.2 Mortar
The under coat shall consist of cement mortar 1:5 (1 cement: 5 coarse sand) and the top coat shall be of cement
mortar 1:4 (1 cement : 4 fine sand) unless otherwise specified in the description of item.

17.11.3 Application and Finish

Proper templates conforming to the sectional periphery of the moulded band as at the stages of the under coat and
the finished final coat shall be made and got approved and used at the proper stages in executing the bands to
true and accurate profile. The lines of the bands as finally completed shall be truly parallel and straight and the
surfaces smoothly finished.

1712 CEMENT WATER PROOFING COMPOUND
It shall be used for cement mortar for plastering or concrete work.

17.12.1 Water Proofing Compound

Integral cement water proofing compound conforming to IS 2645 and of approved brand and manufacture, enlisted
by the Engineer-in-Charge from time to time shall be used.

The contractor shall bring the materials to the site in their original packing. The containers will be opened and the
material mixed with dry cement in the proportion by weight, recommended by the manufacturers or as specifically
described in the description of the item. Care shall be taken in mixing, to see that the water proofing material gets
well and integrally mixed with the cement and does not run out separately when water is added.

It shall be measured by weight.

The rate shall include the cost of all labour and materials involved in all the operations described above.

17.13  POINTING ON BRICK WORK, TILE WORK AND STONE WORK




17.13.1 Scaffolding
For all exposed brick work, tile work or stone work independent double scaffolding having two sets of

vertical supports shall be provided. The supports shall be sound and strong tied together with horizontal
pieces over which scaffolding planks shall be fixed.

For all other work in building, single scaffolding shall be permitted. In such cases, the inner end of the
horizontal scaffolding pole shall rest in a hole provided only in the header course for the purpose. Only
one header for each pole shall be left out. Such holes for scaffolding shall, however, not be allowed in
pillars/columns less than one metre in width, or immediately near the skew backs of arches. The holes left in
masonry works for scaffolding purposes shall be filled and made good before plastering.

Note : In case of special type of work, scaffolding shall be got approved from Engineer-in-Charge in advance.

17.13.2 Preparation of surface
The joints shall be raked out properly. Dust and loose mortar shall be brushed out. Efflorescence if any shall

be removed by brushing and scraping. The surface shall then be thoroughly washed with water, cleaned and
kept wet before pointing is commenced.

In case of concrete surface if a chemical retarder has been applied to the form work, the surface shall be
roughened by wire brushing and all the resulting dust and loose particles cleaned off and care shall be
taken that none of the retarders is left on the surface.

The joints shall be raked to such a depth that the minimum depth of the new mortar measured from
either the sunk surface of the finished pointing or from the edge of the brick shall not be less than 12
mm.

17.13.3 Mortar
Mortar of specified mix shall be used. It shall be as specified under Chapter 3.0.

17.13.4 Application and Finishing

The mortar shall be pressed into the raked out joints, with a pointing trowel, either flush, sunk or raised,
according to the type of pointing required. The mortar shall not spread over the corner, edges or surface
of the masonry. The pointing shall then be finished with the proper tool, in the manner described below:

Flush Pointing - The mortar shall be pressed into the joints and shall be finished off flush and level with the
edges of the bricks, tiles or stones so as to give a smooth appearance. The edges shall be neatly trimmed
with a trowel and straight edge.

Ruled Pointing : The joints shall be initially formed as for flush pointing and then while the mortar is still green,
a groove of shape and size as shown in drawings or as instructed, shall be formed by running a forming
tool, straight along the centre line of the joints. This operation shall be continued till a smooth and hard surface
is obtained. The vertical joints shall also be finished in asimilar way. The vertical lines shall make true right
angles at their junctions with the horizontal lines and shall not project beyond the same.

Cut or Weather Struck Pointing: The mortar shall first be pressed into the joints. The top of the horizontal
joints shall then be neatly pressed back about 3 mm or as directed, with the pointing tool so that the
joints are sloping from top to bottom.

The vertical joints shall be ruled pointed. The junctions of vertical joints with the horizontal joints shall be
at true right angles.

Raised and Cut Pointing . Raised and cut pointing shall project from the wall facing with its edges cut parallel so as
to have a uniformly raised band about 6 mm raised and width 10 mm more as directed.

The superfluous mortar shall then be cut off from the edges of the lines and the surface of the masonry shall also
be cleaned off all mortar. The finish shall be such that the pointing is to the exact size and shape required and the
edges are straight, neat and clean.

17.13.5 Curing



The pointing shall be kept wet for seven days. During this period it shall be suitably protected from all damages.
The pointing lines shall be truly horizontal and vertical except where the joints are slanting as in rubble random
masonry. Lines of joints from different directions should meet neatly at the junctions instead of crossing beyond.

17.13.6 Measurements

Length and breadth shall be measured correct to a cm and its area shall be calculated in square metres upto two

places of decimal.

The various types of pointing for example, struck, keyed, flush, tuck, etc. shall each be measured separately.

Pointing on different types of walls, floors, roofs etc. shall each be measured separately. The type and material of

the surface to be pointed shall be described.

Pointing in a single detached joint as for flashing shall be given in running metres.

For jambs, soffits, sills etc. for opening not exceeding 0.5 sqm each in area, ends of joists, beams, posts, girders,

steps etc. not exceeding 0.5 sqm each in area and opening not exceeding 3 sqgm each deductions and additions

shall be made in the following way, in case of pointing on external face only.

@ No deduction shall be made for ends of joists, beams, posts etc. and openings not exceeding 0.5 sqm each,
and no addition shall be made for reveals, jambs, soffits, sills, etc. of these openings.

(t)  Deductions for openings exceeding 0.5 sgm but not exceeding 3 sqgm each shall be made as follows and no
additions shall be made for reveals, jambs, soffits, sills, etc. for these openings.

©  When both the faces of the wall are pointed with the same pointing deduction shall be made for one face only.

@  When two faces of wall are pointed with different pointings or if one face is plastered and other is pointed
or plastered, deduction shall be made from the plaster or pointing on the side of frames for doors, windows,
etc. on which the width of the reveal is less than that on the other side, but no deduction shall be made
from the other side.

€  Where width of reveals on both faces of wall are equal, deduction of 50% of area of opening on each face shall
be made from area of pointing or plaster as the case may be.

)  For opening having door frame equal to or projecting beyond thickness of wall, full deduction for opening
shall be made from each pointed face of wall.

In case of openings of area above 3 sqm each, deduction shall be made for the openings, but jambs, soffits and sills
shall be measured.

The following shall be measured separately.
@ Raking out joints for old work only shall be measured and given in square metres.

(t)  Raking out joints of old work built in mud mortar, lime mortar and cement mortar shall each be measured
separately.

© Raking out joints of different types of old walls, floors etc. shall each be measured separately.

(@  Raking single detached joints as for flashing old work shall be given in running metres.

Rate
The rate shall include the cost of all materials and labour involved in all the operations described above.

17.14  WHITE CEMENT BASED POLYMER MODIFIED MORTAR

17.14.1 Materials

Polymer modified mortar is a two component polymer modified repair mortar composed of powder component
based on cement binder, properly graded aggregates and additives & second component is liquid polymer of
approved make it is to be mixed with water on site to produce a highly consistent, high strength cement mortar.
It is specially designed for repairs of RCC members like beams & columns, slabs & walls because it provides high
compressive strength, high resistance to chlorides and carbon dioxide.

17.14.2 Scaffolding
Scaffolding as required for the proper execution of the work shall be erected. If work can be done safely with the



ladder or jhoola these will be permitted in place of scaffolding.

17.14.3 Areas of Application
Repair & Reinstatement of Spalled concrete in RCC members beams, columns etc.

17.144 Method of Application
Surface Preparation

*  Expose fully any corroded steel in the repair area and remove all scale and corrosion deposits me-
chanically or ideally by grit blasting.
* Clean the surface and remove loose concrete, any dust, oil paint, grease etc.

Priming
*  Apply zinc primer of approved make over the cleaned re-bars & allow to dry before repair.
* The substrate should be primed by applying one neat/clear of bonding agent of approved make.

Mixing

*  For normal application use of potable water as per manufacturer's specifications

*  First add polymer into water and mix for 2 minutes.

* Then add powder slowly and mix till homogeneous mix is obtained. Mixing must be done with a
mixer.

Application

*  Apply the mix to the prepared substrate by hand when primer becomes tacky. Ensure that the mate-
rial has reached evenly behind bars.

*  Mix can be applied in required thickness as per item in a single application.

*  Mild cure the prepared surface with water for 3 days.

17.14.5 Measurements

Length and breadth shall be measured correct to a cm. The area shall be calculated in square metre correct
to two places of decimal. Pre- measurements of the patches to be plastered shall be recorded after the old plaster
has been cut and surface prepared.

Rate
The rate includes the cost of all the materials and labour involved in all the operations described above.

17.15 WHITE WASHING WITH LIME
17.15.1 Scaffolding

Wherever scaffolding is necessary, it shall be erected on double supports tied together by horizontal pieces, over
which scaffolding planks shall be fixed. No ballies, bamboos or planks shall rest on or touch the surface which is
being white washed.

For all exposed brick work or tile work, double scaffolding having two sets of vertical supports shall be provided.
The supports shall be sound and strong, tied together with horizontal pieces over which scaffolding planks shall
be fixed.

Note: In case of special type of brick work, scaffolding shall be got approved from Engineer-in- Charge in
advance.

Where ladders are used, pieces of old gunny bags shall be tied on their tops to avoid damage or scratches to
walls.
For white washing the ceiling, proper stage scaffolding shall be erected.

17.15.2 Preparation of Surface




Before new work is white washed, the surface shall be thoroughly brushed free from mortar droppings an foreign
matter.

In case of old work, all loose particles and scales shall be scrapped off and holes in plaster as well as patches of
less than 50 cm area shall be filled up with mortar of the same mix. Where so specifically ordered by the Engineer
-in- Charge, the entire surface of old white wash shall be thoroughly removed by scrapping and this shall be paid
for separately. Where efflorescence is observed the deposits may be brushed clean and washed. The surface shall
then be allowed to dry for atleast 48 hours before white washing is done.

17.15.3 Preparation of Lime Wash
The lime wash shall be prepared from fresh stone white lime (Narnaul or Dehradun quality). The lime shall be

thoroughly slaked on the spot, mixed and stirred with sufficient water to make a thin cream. This shall be allowed
to stand for a period of 24 hours and then shall be screened through a clean coarse cloth. 40 gm of gum dissolved
in hot water, shall be added to each 10 cubic dicimetre of the cream. The approximate quantity of water to be
added in making the cream will be 5 litres of water to one kg of lime.

Indigo (Neel) upto 3 gm per kg of lime dissolved in water, shall then be added and stirred well. Water shall then
be added at the rate of about 5 litres per kg. of lime to produce a milky solution.

17.15.4 Application

The white wash shall be applied with moonj brushes to the specified number of coats. The operation for each
coat shall consist of a stroke of the brush given from the top downwards, another from the bottom upwards over
the first stroke, and similarly one stroke horizontally from the right and another from the left before it dries.
Each coat shall be allowed to dry before the next one is applied. Further each coat shall be inspected and approved
by the Engineer-in-Charge before the subsequent coat is applied. No portion of the surface shall be left out
initially to be patched up later on.

For new work, three or more coats shall be applied till the surface presents a smooth and uniform finish through
which the plaster does not show. The finished dry surface shall not show any signs of cracking and peeling nor shall
it come off readily on the hand when rubbed.

For old work, after the surface has been prepared as described a coat of white wash shall be applied over the patches
and repairs. Then a single coat or two or more coats of white wash as stipulated in the description of the item
shall be applied over the entire surface. The white washed surface should present a uniform finish through which
the plaster patches do not appear. The washing on ceiling should be done prior to that on walls.

Note : In case of Hessian ceiling, on no account, lime shall be used as it rots cloth and hessian.

17.15.5 Protective Measures

Doors, windows, floors, articles of furniture etc. and such other parts of the building not to be white washed, shall
be protected from being splashed upon. Splashings and droppings, if any shall be removed by the contractor at his
own cost and the surfaces cleaned. Damages if any to furniture or fittings and fixtures shall be recoverable from
the contractor.

17.15.6 Measurements

Length and breadth shall be measured correct to a cm. and area shall be calculated in sgm correct to two places of
decimals.

Measurements for Jambs, Soffits and Fills etc. for openings shall be as described in relevant clause above.
Corrugated surfaces shall be measured flat as fixed and the area so measured shall be increased by the following
percentages to allow for the girthed area.

Corrugated non-asbestos cement sheet 20%
Semi corrugated non-asbestos cement sheet 10%

Cornices and other such wall or ceiling features, shall be measured along the girth and included in the



measurements.

The number of coats of each treatment shall be stated. The item shall include removing nails, making good holes,
cracks, patches etc. not exceeding 50 sg. cm. each with material similar in composition to the surface to be
prepared.

Work on old treated surfaces shall be measured separately and so described.

Rate
The rate shall include all material and labour involved in all the operations described above.

17.16  SATNA LIME WASHING

Satna lime wash shall be used as a base coat where so specified. The specifications for ‘white washing with lime’
shall apply except that Satna or Katni quality lime shall be used in place of Narnaul or Dehradun quality lime and
the wash will be mixed to a thicker consistency. The other details and specifications described in 13.14 will apply in
toto.

17.17 WHITE WASHING WITH WHITING

Preparation of Mix

Whiting (ground white chalk) shall be dissolved in sufficient quantity of warm water and thoroughly stirred to
form a thin slurry which shall then be screened through a clean coarse cloth. Two kg of gum and 0.4 kg of copper
sulphate dissolved separately in hot water shall be added for every cum of the slurry which shall then be diluted
with water to the consistency of milk so as to make a wash ready for use.

1718 COLOUR WASHING

The mineral colours, not affected by lime, shall be added to white wash. Indigo (Neel) shall however, not be
added. No colour wash shall be done until a sample of the colour wash of the required tint or shade has been
got approved from the Engineer-in-Charge. The colour shall be of even tint or shade over the whole surface. If it
is blotchy or otherwise badly applied, it shall be redone by the contractor.

For new work, the priming coat shall be of white wash with lime or with whiting as specified in the description of
the item. Two or more coats, shall then be applied on the entire surface till it represents a smooth and uniform
finish.

For old work, after the surface has been prepared as described in relevant clause above a coat of colour wash
shall be applied over the patches and repairs. Then a single coat, or two or more coats of colour wash, as
stipulated in the description of the item shall be applied over the entire surface. The colour washed surface shall
present a uniform finish.

The finished dry surface shall not be powdery and shall not readily come off on the hand when rubbed.

17.19 DRY DISTEMPERING

17.19.1 Materials

Dry distemper of required colour (IS 427) and of approved brand and manufacture shall be used. The shade shall
be got approved from the Engineer-in-Charge before application of the distemper. The dry distemper colour as
required shall be stirred slowly in clean water using 6 decilitres (0.6 litre) of water per kg of distemper or as
specified by the makers. Warm water shall preferably be used. It shall be allowed to stand for at least 30 minutes
(or if practicable over night) before use. The mixture shall be well stirred before and during use to maintain an
even consistency.

Distemper shall not be mixed in larger quantity than is actually required for one day's work.

17.19.2 Preparation of Surface

Before new work is distempered, the surface shall be thoroughly brushed free from mortar droppings and other
foreign matter and sand papered smooth.

New plastered surfaces shall be allowed to dry completely, before applying, distemper.

In the case of old work, all loose pieces and scales shall be removed by sand papering. The surface shall be
cleaned of all grease, dirt, etc.

Pitting in plaster shall be made good with plaster of paris mixed with the colour to be used. The surface shall




then be rubbed down again with a fine grade sand paper and made smooth. A coat of the distemper shall be
applied over the patches. The patched surface shall be allowed to dry thoroughly before the regular coat of
distemper is applied.

17.19.3 Priming Coat
A priming coat of whiting shall be applied over the prepared surface in case of new work, if so stipulated in the

description of the item. No white washing coat shall be used as a priming coat for distemper.
The treated surface be allowed to dry before distemper coat is given.

17.19.4 Application
In the case of new work, the treatment shall consist of a priming coat of whiting followed by the

application of two or more coats of distemper till the surface shows aneven colour.

For old work, the surface prepared as described shall be applied one or more coats of distemper till the
surface attains an even colour.

The application of each coat shall be as follows:

The entire surface shall be coated with the mixture uniformly, with proper distemper brushes (ordinary
white wash brushed shall not be allowed) in horizontal strokes followed immediately by vertical ones which
together shall constitute one coat.

The subsequent coats shall be applied only after the previous coat has dried.

The finished surface shall be even and uniform and shall show no brush marks.

Enough distemper shall be mixed to finish one room at a time. The application of a coat in each room shall be
finished in one operation and no work shall be started in any room, which cannot be completed the same
day.

After each day's work, the brushes shall be washed in hot water and hung down to dry. Old brushes which are
dirty or caked with distemper shall not be used.

The specifications in respect of scaffolding, protective measures, measurements and rate shall be as described
under relevant clause above.

17.20 OIL EMULSION (OIL BOUND) WASHABLE DISTEMPERING
17.20.1 Materials

Oil emulsion (Oil Bound) washable distemper (IS 428) of approved brand and manufacture shall be used.
The primer where used as on new work shall be cement primer or distemper primer as described in the item.
These shall be of the same manufacture as distemper. The distemper shall be diluted with water or any other
prescribed thinner in a manner recommended by the manufacturer. Only sufficient quantity of distemper
required for day’s work shall be prepared.

The distemper and primer shall be brought by the contractor in sealed tins in sufficient quantities at a time
to suffice for a fortnight's work, and the same shall be kept in the joint custody of the contractor and the
Engineer-in-Charge. The empty tins shall not be removed from the site of work, till this item of work has
been completed and passed by the Engineer-in-Charge.

17.20.2 Preparation of the Surface
For new work the surface shall be thoroughly cleaned of dust, old white or colour wash by washing and scrubbing.

The surface shall then be allowed to dry for at least 48 hours. It shall then be sand papered to give a smooth and
even surface. Any unevenness shall be made good by applying putty, made of plaster of paris mixed with water
on the entire surface including filling up the undulations and then sand papering the same after it is dry.

In the case of old work, all loose pieces and scales shall be removed by sand papering. The surface shall
be cleaned of all grease, dirt etc.

Pitting in plaster shall be made good with plaster of paris mixed with the colour to be used. The surface shall
then be rubbed down again with a fine grade sand paper and made smooth. A coat of the distemper shall
be applied over the patches. The patched surface shall be allowed to dry thoroughly before the regular coat of
distemper is applied.

17.20.3 Application



Priming Coat : The priming coat shall be with distemper primer or cement primer, as required in the description
of the item. The application of the distemper primer shall be as described in relevant clause.

Note : If the wall surface plaster has not dried completely, cement primer shall be applied before distempering
the walls. But if distempering is done after the wall surface is dried completely, distemper primer shall be applied.
Oil bound distemper is not recommended to be applied, within six months of the completion of wall plaster.
However, newly plastered surfaces if required to be distempered before a period of six months shall be given a
coat of alkali resistant priming Paint conforming to IS 109 and allowed to dry for at least 48 hours before
distempering is commenced.

For old work no primer coat is necessary.

Distemper Coat . For new work, after the primer coat has dried for at least 48 hours, the surface shall be lightly
sand papered to make it smooth for receiving the distemper, taking care not to rub out the priming coat. All
loose particles shall be dusted off after rubbing. One coat of distemper properly diluted with thinner (water or
other liquid as stipulated by the manufacturer) shall be applied with brushes in horizontal strokes followed
immediately by vertical ones which together constitutes one coat.

The subsequent coats shall be applied in the same way. Two or more coats of distemper as are found necessary
shall be applied over the primer coat to obtain an even shade.

A time interval of at least 24 hours shall be allowed between successive coats to permit proper drying of the
preceding coat.

For old work the distemper shall be applied over the prepared surface in the same manner as in new work. One
or more coats of distemper as are found necessary shall be applied to obtain an even and uniform shade.

15 ¢cm double bristled distemper brushes shall be used. After each days work, brushes shall be tho-roughly
washed in hot water with soap solution and hung down to dry. Old brushes which are dirty and caked with
distemper shall not be used on the work.

The specifications in respect of scaffolding, protective measures and measurements shall be as described under
relevant clause above

Rate
The rate shall include the cost of all labour and materials involved in all the above operations (including priming
coat) described above.

17.21  1st QUALITY ACRYLIC DISTEMPER

17.21.1 Materials

15t quality acrylic distemper having VOC content less than 50 gms/litre of approved brand and manufacture shall
be used. The acrylic distemper shall be diluted with water or any other prescribed thinner in a manner
recommended by the manufacturer. Only sufficient quantity of distemper required for day's work shall be
prepared.

The distemper shall be brought by the contractor in sealed tins in sufficient quantities at a time to suffice for a
fortnight's work, and the same shall be kept in the joint custody of the contractor and the Engineer-in-Charge.
The empty tins shall not be removed from the site of work, till this item of work has been completed and passed
by the Engineer-in-Charge.

17.21.2 Preparation of the Surface
For new work the surface shall be thoroughly cleaned of dust, old white or colour wash by washing and scrubbing.

The surface shall then be allowed to dry for at least 48 hours. It shall then be sand papered to give a smooth and
even surface. Any unevenness shall be made good by applying putty, made of plaster of paris mixed with water
on the entire surface including filling up the undulations and then sand papering the same after it is dry.

In the case of old work, all loose pieces and scales shall be removed by sand papering. The surface shall be
cleaned of all grease, dirt etc.

Pitting in plaster shall be made good with plaster of paris mixed with the colour to be used. The surface shall
then be rubbed down again with a fine grade sand paper and made smooth. A coat of the distemper shall be



applied over the patches. The patched surface shall be allowed to dry thoroughly before the regular coat of
distemper is applied.

17.21.3 Application

Priming Coat : The priming coat shall be with distemper primer or cement primer, as required in the description
of the item. The application of the distemper primer shall be as described above

Note : If the wall surface plaster has not dried completely, cement primer shall be applied before distempering
the walls. But if distempering is done after the wall surface is dried completely, distemper primer shall be applied.
For old work no primer coat is necessary.

Distemper Coat . For new work, after the primer coat has dried for at least 48 hours, the surface shall be lightly
sand papered to make it smooth for receiving the distemper, taking care not to rub out the priming coat. All
loose particles shall be dusted off after rubbing. One coat of distemper properly diluted with thinner (water or
other liquid as stipulated by the manufacturer) shall be applied with brushes in horizontal strokes followed
immediately by vertical ones which together constitutes one coat.

The subsequent coats shall be applied in the same way. Two or more coats of distemper as are found necessary
shall be applied over the primer coat to obtain an even shade.

A time interval of at least 24 hours shall be allowed between successive coats to permit proper drying of the
preceding coat.

For old work the distemper shall be applied over the prepared surface in the same manner as in new work. One
or more coats of distemper as are found necessary shall be applied to obtain an even and uniform shade.

15 cm double bristled distemper brushes shall be used. After each days work, brushes shall be tho-roughly
washed in hot water with soap solution and hung down to dry. Old brushes which are dirty and caked with
distemper shall not be used on the work.

The specifications in respect of scaffolding, protective measures and measurements shall be as described under
relevant clause above

Rate
The rate shall include the cost of all labour and materials involved in all the above operations (including priming
coat) described above.

17.22 CEMENT PRIMER COAT

Cement primer coat is used as a base coat on wall finish of cement, lime or lime cement plaster or on non-
asbestos cement surfaces before oil emulsion distemper Paints are applied on them. The cement primer is
composed of a medium and pigment which are resistant to the alkalies present in the cement, lime or lime cement
in wall finish and provides a barrier for the protection of subsequent coats of oil emulsion distemper Paints.
Primer coat shall be preferably applied by brushing and not by spraying. Hurried priming shall be avoided
particularly on absorbent surfaces. New plaster patches in old work should also be treated with cement primer
before applying oil emulsion Paints etc.

17.22.1 Preparation of the Surface

The surface shall be thoroughly cleaned of dust, old white or colour wash by washing and scrubbing. The surface
shall then be allowed to dry for at least 48 hours. It shall then be sand papered to give a smooth and even
surface. Any uneveness shall be made good by applying putty, made of plaster of paris mixed with water on the
entire surface including filling up the undulations and then sand papering the same after it is dry.

17.22.2 Application
The cement primer shall be applied with a brush on the clean dry and smooth surface. Horizontal strokes shall be

given first and vertical strokes shall be applied immediately afterwards. This entire operation will constitute one
coat. The surface shall be finished as uniformly as possible leaving no brush marks. It shall be allowed to dry for
at least 48 hours, before oil emulsion Paint is applied.



The Specifications in respect of scaffolding, protective measures, measurements and rate shall be as described
under relevant clause above

17.23  CEMENT PAINT
17.23.1 Material
The cement Paint shall be (conforming to IS 5410) of approved brand and manufacture.

The cement Paint shall be brought to the site of work by the contractor in its original containers is sealed
condition. The material shall be brought in at a time in adequate quantities to suffice for the whole work or at
least a fortnight's work. The materials shall be kept in the joint custody of the Contractor and the Engineer-in-
Charge. The empty containers shall not be removed from the site of work till the relevant item of the work has
been completed and permission obtained from the Engineer- in-Charge.

17.23.2 Preparation of Surface
For New Work, the surface shall be thoroughly cleaned of all mortar dropping, dirt dust, algae, grease and other

foreign matter by brushing and washing. Pitting in plaster shall be made good and a coat of water proof cement
Paint shall be applied over patches after wetting them thoroughly.

17.23.3 Preparation of Mix

Cement Paint shall be mixed in such quantities as can be used up within an hour of its mixing as otherwise the
mixture will set and thicken, affecting flow and finish. Cement Paint shall be mixed with water in two stages. The
first stage shall comprise of 2 parts of cement Paint and one part of water stirred thoroughly and allowed to
stand for 5 minutes. Care shall be taken to add the cement Paint gradually to the water and not vice versa. The
second stage shall comprise of adding further one part of water to the mix and stirring thoroughly to obtain a
liquid of workable and uniform consistency. In all cases the manufacturer’s instructions shall be followed
meticulously.

The lids of cement Paint drums shall be kept tightly closed when not in use, as by exposure to atmosphere the
cement Paint rapidly becomes air set due to its hygroscopic qualities.

In case of cement Paint brought in gunny bags, once the bag is opened, the contents should be consumed in full
on the day of its opening. If the same is not likely to be consumed in full, the balance quantity should be
transferred and preserved in an airtight container to avoid its exposure to atmosphere.

17.23.4 Application
The solution shall be applied on the clean and wetted surface with brushes or spraying machine. The solution

shall be kept well stirred during the period of application. It shall be applied on the surface which is on the shady
side of the building so that the direct heat of the sun on the surface is avoided. The method of application of
cement Paint shall be as per manufacturer’s specification. The completed surface shall be watered after the day's
work.

The second coat shall be applied after the first coat has been set for at least 24 hours. Before application of the
second or subsequent coats, the surface of the previous coat shall not be wetted.

For new work, the surface shall be treated with three or more coats of water proof cement Paint as found
necessary to get a uniform shade.

For old work, the treatment shall be with one or more coats as found necessary to get a uniform shade.

17.23.5 Precaution

Water proof cement Paint shall not be applied on surfaces already treated with white wash, colour wash,
distemper dry or oil bound, varnishes, Paints etc. It shall not be applied on gypsums, wood and metal surfaces.
If water proofing cement is required to be applied on existing surface, previously treated with white wash, colour
wash etc., the surface shall be thoroughly cleaned by scrapping off all the white wash, colour wash etc. completely.
Thereafter, a coat of cement primer shall be applied followed by two or more coat of water proof cement.

The Specifications in respect of scaffolding, protective measures, measurements and rate shall be as described



under relevant clause above

17.24 EXTERIOR PAINTING ON WALL

17.24.1 Material

The paint shall be (Texured exterior paint/Acrylic smooth exterior paint/premium acrylic smooth exterior
paint/100% premium acrylic emulsion paint) of approved brand and manufacture.

This paint shall be brought to the site of work by the contractor in its original containers in sealed condition. The
material shall be brought in at a time in adequate quantities to suffice for the whole work or at least a fornight'’s
work. The materials shall be kept in the joint custody of the contractor and the Engineer-in- Charge. The empty
containers shall not be removed from the site of work till the relevant item of work has been completed and
permission obtained from the Engineer-in-Charge.

17.24.2 Preparation of Surface
For new work, the surface shall be thoroughly cleaned off all mortar dropping, dirt dust, algae, fungus or moth,

grease and other foreign matter of brushing and washing, pitting in plaster shall make good, surface
imperfections such as cracks, holes etc. should be repaired using white cement. The prepared surface shall have
received the approval of the Engineer in charge after inspection before painting is commenced.

17.24.3 Application
Base coat of water proofing cement paint

All specifications in respect of base coat of water proofing cement paint shall be as described under relevant
clause above

Before pouring into smaller containers for use, the paint shall be stirred thoroughly in its container, when applying
also the paint shall be continuously stirred in the smaller containers so that its consistency is kept uniform. Dilution
ratio of paint with potable water can be altered taking into consideration the nature of surface climate and as per
recommended dilution given by manufacturer. In all cases, the manufacturer's instructions & directions of the
Engineer-in-charge shall be followed meticulously.

The lids of paint drums shall be kept tightly closed when not in use as by exposure to atmosphere the paint may
thicken and also be kept safe from dust.

Paint shall be applied with a brush on the cleaned and smooth surface. Horizontal strokes shall be given, First and
vertical strokes shall be applied immediately afterwards. This entire operation will constitute one coat. The surface
shall be finished as uniformly as possible leaving no brush marks.

The Specifications in respect of scaffolding, protective measures, measurements and rate shall be as described
under relevant clause above

17.25 DELUXE MULTI SURFACE PAINT FOR INTERIORS AND EXTERIORS

17.25.1 Material

The paint shall be (Deluxe multi surface paint for interiors and exteriors) of approved brand and manufacture.
This paint shall be brought to the site of work by the contractor in its original containers in sealed condition. The
material shall be brought in at a time in adequate quantities to suffice for the whole work or at least a fornight'’s
work. The materials shall be kept in the joint custody of the contractor and the Engineer-in- Charge. The empty
containers shall not be removed from the site of work till the relevant item of work has been completed and
permission obtained from the Engineer-in-Charge.

17.25.2 Preparation of Surface

For new work, the surface shall be thoroughly cleaned off all mortar dropping, dirt dust, algae, fungus or moth,
grease and other foreign matter of brushing and washing, pitting in plaster shall make good, surface
imperfections such as cracks, holes etc. should be repaired using white cement. The prepared surface shall have
received the approval of the Engineer in charge after inspection before painting is commenced.

17.25.3 Application
Base coat of special primer of same manufacturer shall be used.



All specifications in respect of base coat of water proofing cement paint shall be as described under relevant
clause above

Before pouring into smaller containers for use, the paint shall be stirred thoroughly in its container, when applying
also the paint shall be continuously stirred in the smaller containers so that its consistency is kept uniform. Dilution
ratio of paint with potable water can be altered taking into consideration the nature of surface climate and as per
recommended dilution given by manufacturer. In all cases, the manufacturer's instructions & directions of the
Engineer-in-charge shall be followed meticulously.

The lids of paint drums shall be kept tightly closed when not in use as by exposure to atmosphere the paint may
thicken and also be kept safe from dust.

Paint shall be applied with a brush on the cleaned and smooth surface. Horizontal strokes shall be given, First and
vertical strokes shall be applied immediately afterwards. This entire operation will constitute one coat. The surface
shall be finished as uniformly as possible leaving no brush marks.

The Specifications in respect of scaffolding, protective measures, measurements and rate shall be as described
under relevant clause above

17.26  PAINTING ON WOOQOD / METAL SURFACES

17.26.1 Materials

Paints, oils, varnishes etc. of approved brand and manufacture shall be used. Only ready mixed Paint (Exterior
grade) as received from the manufacturer without any admixture shall be used.

If for any reason, thinning is necessary in case of ready mixed Paint, the brand of thinner recommended by the
manufacturer or as instructed by the Engineer-in-Charge shall be used.

Approved Paints, oil or varnishes shall be brought to the site of work by the contractor in their original containers
in sealed condition. The material shall be brought in at a time in adequate quantities to suffice for the whole work
or at least a fortnight's work. The materials shall be kept in the joint custody of the contractor and the Engineer-in
-Charge. The empties shall not be removed from the site of work, till the relevant item of work has been completed
and permission obtained from the Engineer-in-Charge.

17.26.2 Commencing Work
Painting shall not be started until the Engineer -in-Charge has inspected the items of work to be painted, satisfied

himself about their proper quality and given his approval to commence the painting work. Painting of external
surface should not be done in adverse weather condition like hail storm and dust storm.

Painting, except the priming coat, shall generally be taken in hand after practically finishing all other building
work.

The rooms should be thoroughly swept out and the entire building cleaned up, at least one day in advance of the
Paint work being started.

17.26.3 Preparation of Surface

The surface shall be thoroughly cleaned and dusted off. All rust, dirt, scales, smoke splashes, mortar droppings
and grease shall be thoroughly removed before painting is started. The prepared surface shall have received the
approval of the Engineer-in-Charge after inspection, before painting is commenced.

17.26.4 Application
Before pouring into smaller containers for use, the Paint shall be stirred thoroughly in its containers, when applying

also, the Paint shall be continuously stirred in the smaller containers so that its consistency is kept uniform.

The painting shall be laid on evenly and smoothly by means of crossing and laying off, the latter in the direction of the
grains of wood. The crossing and laying off consists of covering the area over with Paint, brushing the surface hard for
the first time over and then brushing alternately in opposite direction, two or three times and then finally brushing
lightly in a direction at right angles to the same. In this process, no brush marks shall be left after the laying off is
finished. The full process of crossing and laying off will constitute one coat.

Where so stipulated, the painting shall be done by spraying. Spray machine used may be (a) high pressure (small air
aperture) type, or (b) a low pressure (large air gap) type, depending on the nature and location of work to be carried out.
Skilled and experienced workmen shall be employed for this class of work. Paints used shall be brought to the requisite
consistency by adding a suitable thinner.



Spraying should be done only when dry condition prevails. Each coat shall be allowed to dry out thoroughly and
rubbed smooth before the next coat is applied. This should be facilitated by thorough ventilation. Each coat except the
last coat, shall be lightly rubbed down with sand paper or fine pumice stone and cleaned off dust before the next
coat is laid.

No left over Paint shall be put back into the stock tins. When not in use, the containers shall be kept properly closed.

No hair marks from the brush or clogging of Paint puddles in the corners of panels, angles of mouldings etc. shall
be left on the work.

In painting doors and windows, the putty round the glass panes must also be painted but care must be taken to see
that no Paint stains etc. are left on the glass. Tops of shutters and surfaces in similar hidden locations shall not be
left out in painting. However, bottom edge of the shutters where the painting is not practically possible, need not
be done nor any deduction on this account will be done but two coats of primer of approved make shall be done
on the bottom edge before fixing the shutters.

On painting steel work, special care shall be taken while painting over bolts, nuts, rivets overlaps etc.

The additional specifications for primer and other coats of Paints shall be as according to the detailed
specifications under the respective headings.

17.26.5 Brushes and Containers

After work, the brushes shall be completely cleaned of Paint and linseed oil by rinsing with turpentine. A brush in
which Paint has dried up is ruined and shall on no account be used for painting work. The containers when not in use,
shall be kept closed and free from air so that Paint does not thicken and also shall be kept safe from dust. When the
Paint has been used, the containers shall be washed with turpentine and wiped dry with soft clean cloth, so that
they are clean, and can be used again.

17.26.6 Measurements

The length and breadth shall be measured correct to a cm. The area shall be calculated in sgm (correct to two
places of decimal), except otherwise stated.

Small articles not exceeding 10 sq. decimetre (0.1 sgm) of painted surfaces where not in conjunction with similar
painted work shall be enumerated.

Painting upto 10 cm in width or in girth and not in conjunction with similar painted work shall be given in running
metres and shall include cutting to line where so required.

Note : Components of trusses, compound girders, stanchions, lattices and similar work shall, however, be givenin
sg. metres irrespective of the size or girth of members. Priming coat of painting shall be included in the work of
fabrication.

In measuring painting, varnishing, oiling etc. of joinery and steel work etc. The coefficients as per relevant IS code
shall be used to obtain the area payable. The coefficients shall be applied to the areas measured flat and not
girthed.

a. Where shutters are provided with clearance at top or/and bottom each exceeding 15 cm height, such open-
ings shall be deducted from the overall measurements and relevant coefficient shall be applied to obtain the
area payable.

b. Collapsible gates shall be measured for width from outside to outside of gate in its expanded position and
for height from bottom to top of channel verticals. No separate measurements shall be taken for the top and
bottom guide rails rollers, fittings etc.

c. Coefficients for sliding doors shall be the same as for normal types of doors in the table. Measurements shall
be taken outside to outside of shutters, and no separate measurements shall be taken for the painting guide
rails, rollers, fittings etc.

d. Measurements of painting as above shall be deemed to include painting all iron fittings in the same or dif-
ferent shade for which no extra will be paid.

e. The measurements of guard bars, expanded metal, hard drawn steel wire fabric of approved quality, grill
work and gratings, when fixed in frame work, painting of which is once measured else where shall be taken



exclusive of the frames. In other cases the measurements shall be taken inclusive of the frames.

f.  For painting open palisade fencing and gates etc., the height shall be measured from the bottom of the
lowest rail, if the palisades do not go below it, (or from the lower end of the palisades, if they project below
the lowest rail), upto the top of rails or palisades whichever are higher, but not up to the top of standards
when the latter are higher than the top rails or the palisades.

Width of moulded work of all other kinds, as in hand rails, cornices, architraves shall be mea-sured by girth.

For trusses, compound girders, stanchions, lattice girders, and similar work, actual areas will be measured in sq.
metre and no extra shall be paid for painting on bolt heads, nuts, washers etc. even when they are picked out in
a different tint to the adjacent work.

Painting of rain water, soil, waste, vent and water pipes etc. shall be measured in running metres of the particular
diameter of the pipe concerned. Painting of specials such as bends, heads, branches, junctions, shoes, etc. shall be
included in the length and no separate measurements shall be taken for these or for painting brackets, clamps
etc.

Measurements of wall surfaces and wood and other work not referred to already shall be recorded as per actual.Flag
staffs, steel chimneys, aerial masts, spires and other such objects requiring special scaffolding shall be measured
separately.

17.26.7 Precautions
All furnitures, fixtures, glazing, floors etc. shall be protected by covering and stains, smears, splashings, if any shall
be removed and any damages done shall be made good by the contractor at his cost.

Rate
Rates shall include cost of all labour and materials involved in all the operations described above and in the
particular specifications given under the several items.

17.27 PAINTING PRIMING COAT ON WOOD, IRON OR PLASTERED SURFACES

17.27.1 Primer

The primer for wood work, iron work or plastered surface shall be as specified in the description of item.
Primer for plaster/wood work/Iron & Steel/Aluminium surfaces shall be as specified below:

S.No Surfaces Primer to be used

1. Wood work (hard and soft wood) Pink conforming to IS 3536

2. Resinour wood and plywood Aluminium primer conforming to IS 3585

3. (A) Aluminium and light alloys Zinc chromate primer conforming to IS 104
(B) Iron, Steel and Galvanized steel Red Oxide Zinc chromate Primer

conforming IS 2074

4. Cement/Conc/RCC/brick  work, Plastered | Cement primer conforming to IS 109
surfaces, non-asbestos surfaces to receive
Oil bound distemper or Paint finish.

The primer shall be ready mixed primer of approved brand and manufacture.

Where primer for wood work is specified to be mixed at site, it shall be prepared from a mixture of red lead,

white lead and double boiled linseed oil in the ratio of 0.7 kg : 0.7 kg : 1 litre.

Where primer for steel work is specified to be mixed at site, it shall be prepared from a mixture of red lead,

raw linseed oil and turpentine in the ratio of 2.8 kg : 1 litre : 1 litre.

The specifications for the base vehicle and thinner for mixed on site primer shall be as follows:

(a) White Lead: The White lead shall be pure and free from adulterants like barium sulphate and whiting. It shall
conform to IS 103.



(b) Red Lead :This shall be in powder form and shall be pure and free from adulterants like brick dust etc. It
shall conform to IS 102.

(c) Raw Linseed Oif : Raw linseed oil shall be lightly viscous but clear and of yellowish colour with light brown
tinge. Its specific gravity at a temperature of 30 degree C shall be between 0.923 and 0.928.

Note : The oil shall be mellow and sweet to the taste with very little smell. The oil shall be of sufficiently matured
quality. Oil turbid or thick, with acid and bitter taste and rancid odour and which remains sticky for a considerable
time shall be rejected. The oil shall conform in all respects to IS 75. The oil shall be of approved brand and
manufacture.

(d) Double Boiled Linseed Oil : This shall be more viscous than the raw oil, have a deeper colour and specific
gravity between 0.931 and 0.945 at a temperature of 30 degree C. It shall dry with a glossy surface. It shall
conform in all respects to IS 77. The oil shall be of approved brand and manufacture.

Turpentine - Mineral turpentine i.e. petroleum distillate which has the same rate of evaporation as vegetable
turpentine (distillate product of oleeresin of conifers) shall be used. It shall have no grease or other residue
when allowed to evaporate. It shall conform to IS 533.

All the above materials shall be of approved manufacture and brought to site in their original packing in
sealed condition.

17.27.2 Preparation of Surface

Wooden Surface : The wood work to be painted shall be dry and free from moisture.

The surface shall be thoroughly cleaned. All unevenness shall be rubbed down smooth with sand paper and shall
be well dusted. Knots, if any shall be covered with preparation of red lead made by grinding red lead in water
and mixing with strong glue sized and used hot. Appropriate filler material conforming to IS 345 with same shade
as Paint shall be used where specified. The surface treated for knotting shall be dry before Paint is applied. After
obtaining approval of Engineer-in-Charge for wood work, the priming coat shall be applied before the wood
work is fixed in position. After the priming coat is applied, the holes and indentation on the surface shall be
stopped with glazier's putty or wood putty. Stopping shall not be done before the priming coat is applied as the
wood will absorb the oil in stopping and the latter is therefore liable to crack.

Iron & Steel Surface : All rust and scales shall be removed by scrapping or by brushing with steel wire brushes.
Hard skin of oxide formed on the surface of wrought iron during rolling which becomes loose by rusting, shall
be removed.

All dust and dirt shall be thoroughly wiped away from the surface.

If the surface is wet, it shall be dried before priming coat is undertaken.

Plastered Surface : The surface shall ordinarily not be painted until it has dried completely. Trial patches of primer
shall be laid at intervals and where drying is satisfactory, painting shall then be taken in hand. Before primer is
applied, holes and undulations, shall be filled up with plaster of paris and rubbed smooth.

17.27.3 Application
The primer shall be applied with brushes, worked well into the surface and spread even and smooth. The painting shall

be done by crossing and laying off as described earlier

17.27.4 Treatment on Steel for Aggressive Environment

A second coat of ready mixed red oxide zinc chromate primer may be applied where consi- dered necessary in
aggressive environment such as near Industrial Establishment and Coastal regions where the steel members are
prone to corrosion. The second coat (which shall be paid for separately) is to be applied after placing the member
in position and just before applying Paint. The second coat of primer is not necessary in case of painting with
synthetic enamel Paint as it is applied over an under coat of ordinary Paint.

17.28 _EPOXY PAINT



17.28.1 Material

This product has got excellent adhesion properties and offers a balanced aesthetic and corrosion protective
surface. Epoxy offers good resistance to water and humidity.

Epoxy coating are used because of their outstanding chemical resistance, durability, low porosity and strong
bond strength and it provides dry tough and protective coatings. Epoxy coatings are created, by chemical reaction
using an epoxide resin and polymine hardener.

17.28.2 Painting new surface
Surface must be dried, cleaned & made free from oil, grease, dirt, dust & all other contaminants that could
interfere with adhesion of coating.

17.28.3 Application

The application of priming coat for relevant steel or cement surface shall be as per the description given above.
Epoxy paint is supplied in two parts i.e. (base and hardener). Stir the base and hardener separately. Mix hardener
gradually into the base under continuous stirring as per mixing ratio as specified by the manufacturers.

The epoxy paint shall be consumed with in the working pot life as specified by the manufacturers. Part mixing
should be avoided.

To achieve optimum performance of the product, minimum 2-3 coats by brushing would be required to get the
desired dry film thickness (DFT) as specified by the manufacturer. Relative humidity in the environment should
preferably be below 85%.

17.284 Cleaning

All equipments/apparatus shall be cleaned immediately after use with thinner especially the hose pipes, gun, all
spray equipments etc. All surplus material should be disposed off in compliance with environmental pollution
rules etc.

17.28.5 General Safety

Contact of the product with skin specially with eyes should be avoided. Use of face mask is mandatory during
whole process. Proper ventilation is required and all safety procedures and precautions are to be adopted for
executing epoxy painting process.

17.28.6 Measurement

Measurements, Rate and other details shall be as specified in similar items above as far as they are applicable
which shall include the cost of all labour and material involved in all operation including priming coat as described
above.

17.29 PAINTING SYNTHETIC ENAMEL PAINT OVER G.S. SHEETS

17.29.1 Synthetic enamel
Paint, suitable for painting over G.S. sheets, of approved brand and manufacture and of the required shade shall

be used. New or weathered G.S. sheets shall be painted with a priming coat of one coat of redoxide zinc chromate
Paint. Primer shall be applied before fixing sheets in place.

17.29.2 Preparation of Surface
Painting New Surface : The painting of new G.S. sheets shall not usually be done till the sheets have weathered

for about a year. When new sheets are to be painted before they have weathered they shall be treated with a
mordant solution prepared by mixing 38 gm of copper acetate in a litre of soft water or 13 gm hydrochloric acid
in a solution of 13 gm each of copper chloride, copper nitrate and ammonium chloride dissolved in a litre of soft
water. This quantity of solution is sufficient for about 235 sqm. to 280 sqm of area and is applied for ensuring
proper adhesion of Paint. The painting with the mordant solution will be paid for separately.

Before painting on new or weathered G.S. sheets, rust patches shall be completely cleaned with coarse emery



paper and brush. All grease marks shall also be removed and the surface washed and dried and rusted surface
shall be touched with synthetic enamel paint of approved brand, manufacturer and shade.

Painting Old Surface: If the old Paint is firm and sound, it shall be cleaned of grease, smoke etc. The surface shall
then be rubbed down with sand paper and dusted. Rusty patches shall be cleaned up and touched with synthetic
enamel paint. If the old Paint is blistered and flaked, it shall be completely removed as described earlier in these
specifications. Such removal shall be paid for separately and painting shall be treated as on new work.

17.29.3 Application

The number of coats to be applied shall be as in the description of item. In the case of C.G.S. sheets, the crowns
of the corrugations shall be painted first and when these get dried the general coat shall be given to ensure

uniform finish over the entire surface without the crowns showing signs of thinning.
The second or additional coats shall be applied when the previous coat has dried.

1730 WALL PAINTING WITH PLASTIC EMULSION PAINT

The plastic emulsion Paint is not suitable for application on external, wood and iron surface and surfaces which

are liable to heavy condensation. These Paints are to be used on internal surfaces except wooden and steel.

Plastic Emulsion Paint as per IS 5411 of approved brand and manufacture and of the required shade shall be

used.

17.30.1 Painting on New Surface
The wall surface shall be prepared as specified in relevant clause above.

17.30.2 Application :

The number of coats shall be as stipulated in the item. The Paint will be applied in the usual manner with brush,
spray or roller. The Paint dries by evaporation of the water content and as soon as the water has evaporated the
film gets hard and the next coat can be applied. The time of drying varies from one hour on absorbent surfaces
to 2 to 3 hours on non- absorbent surfaces.

The thinning of emulsion is to be done with water and not with turpentine. Thinning with water will be
particularly required for the under coat which is applied on the absorbent surface. The quantity of water to be
added shall be as per manufacturer's instructions.

The surface on finishing shall present a flat velvety smooth finish. If necessary more coats will be applied till the

surface presents a uniform appearance.

17.30.3 Precautions

(@  Old brushes if they are to be used with emulsion Paints, should be completely dried of tur-
pentine or oil Paints by washing in warm soap water.
Brushes should be quickly washed in water immediately after use and kept immersed in water
during break periods to prevent the Paint from hardening on the brush.

(o)  Inthe preparation of wall for plastic emulsion painting, no oil base putties shall be used in filling
cracks, holes etc.

(c)  Splashes on floors etc. shall be cleaned out without delay as they will be difficult to remove after
hardening.

(d)  Washing of surfaces treated with emulsion Paints shall not be done within 3 to 4 weeks of applica-
tion.

17.304 Painting on Old Surface
Preparation of Surface . This shall be done, generally as specified in relevant clause above except that the
surface before application of Paint shall be flattened well to get the proper flat velvety finish after painting.

Application : The number of coats to be applied shall be as in description of item.
The application shall be as specified in relevant clause above except that thinning with water shall not normally be
required.

1731 PAINTING WITH SYNTHETIC ENAMEL PAINT




Synthetic Enamel Paint (conforming to IS 2933) of approved brand and manufacture and of the required colour
shall be used for the top coat and an undercoat of ordinary Paint of shade to match the top coat as recommended
by the same manufacturer as far the top coat shall be used.

17.31.1 Painting on New Surface
Preparation of surface shall be as specified for wood work in relevant clause above as the case may be.

17.31.2 Application :
The number of coats including the undercoat shall be as stipulated in the item.

(a  Under Coat :One coat of the specified ordinary Paint of shade suited to the shade of the top coat, shall
be applied and allowed to dry overnight. It shall be rubbed next day with the finest grade of wet abrasive
paper to ensure a smooth and even surface, free from brush marks and all loose particles dusted off.

(b)  Top Coat . Top coats of synthetic enamel Paint of desired shade shall be applied after the undercoat is
thoroughly dry. Additional finishing coats shall be applied if found necessary to ensure properly uniform
glossy surface.

17.31.3 Painting on Old Surface
Preparation of Surface :Where the existing Paint is firm and sound it shall be cleaned of grease, smoke etc. and

rubbed with sand paper to remove all loose particles dusted off. All patches and cracks shall then be treated
with stopping and filler prepared with the specified Paint. The surface shall again be rubbed and made smooth
and uniform.

If the old paint is blistered and flaked it will be necessary to completely remove the same. Such removal shall
be paid for separately and the painting shall be treated as on new surface.

17.31.4 Painting

The number of coats as stipulated in the item shall be applied with synthetic enamel Paint. Each coat shall be
allowed to dry and rubbed down smooth with very fine wet abrasive paper, to get an even glossy surface. If
however, the surface is not satisfactory additional coats as required shall be applied to get correct finish.

17.32  PAINTING WITH ALUMINIUM PAINT

Aluminium Paint shall be (conforming to IS 2339) of approved brand and manufacture. The Paint comes in
compact dual container with the paste and the medium separately.

The two shall be mixed together to proper consistency before use.

17.32.1 Preparation of Surface

Steel Work (New Surfaces) : All rust and scales shall be removed by scraping or brushing with steel wire brushes
and then smoothened with sand paper. The surface shall be thoroughly cleaned of dust.

C.G.S. Sheets (New Surfaces) . The preparation of surface shall be as specified in relevant dause for Synthetic Enamel Paint above.
Steel Work or C.G.S. sheets (Old Surfaces): The preparation of surface shall be as specified in relevant dause for Synthetic
Enamel Paint above.

17.32.2 Application
The number of coats to be applied shall be as given in the item. Each coat shall be allowed to dry for 24 hours

and lightly rubbed down with fine grade sand paper and dusted off before the next coat is applied. The finished
surface shall present an even and uniform appearance.

As aluminium paste is likely to settle in the container, care shall be taken to frequently stir the Paint during used.
Also the Paint shall be applied and laid off quickly, as surface is otherwise not easily finished.

17.33 _MELAMINE POLISH

17.33.1 Material

Melamine is an organic compound that is often combined with formaldehyde to produce melamine resin, a
synthetic polymer that is fire resistant and heat tolerant. The resin is a versatile material that has a highly stable
structure. It is a closed pore polish i.e. it makes the wood non-breathable product that protects wood from mainly
hot and cold surfaces placed over it.



17.33.2 Polishing Old Surface
17.33.3 Preparation of surface

The surface shall be thoroughly cleaned. All unevenness shall be rubbed down smooth with sand paper and shall
be well dusted. Surface must be dry, free from dust, oil, wax, greases etc.

17334 Application
Mix melamine (matt or gloss) base with the catalyst in the specified ratio as per manufacturers specification. Add

melamine thinner upto 30% (as specified by the manufacturer) by volume of mixture. Stir it and allow it to mature
for 2-3 minutes. The melamine is sprayed, using spray gun pressure of 45-55 psi, from a distance of 7"-10" from
substrate.

Precaution : Avoid eye contact, use of mask is mandatory during whole process.

17.33.5 Measurement
Measurements, Rate and other details shall be as specified in Painting Wooden Surfaces as far as they are applicable.

17.34 FRENCH SPIRIT POLISHING

Pure shellac conforming to IS 16 varying from pale orange to lemon yellow colour, free from resin or dirt shall be
dissolved in methylated spirit at the rate of 140 gm of shellac to 1 litre of spirit. Suitable pigment shall be added
to get the required shade. Ready made polish conforming to IS 348 can also be used.

17.34.1 Polishing New Surface
Preparation of Surface : The surface shall be cleaned. All unevenness shall be rubbed down smooth with sand

paper and well dusted. Knots if visible shall be covered with a preparation of red lead and glue size laid on while
hot. Holes and indentations on the surface shall be stopped with glazier's putty. The surface shall then be given
a coat of wood filler made by mixing whiting (ground chalk) in methylated spirit at the rate of 1.5 Kg of whiting
per litre of spirit. The surface shall again be rubbed down perfectly smooth with glass paper and wiped clean.

Application : The number of coats of polish to be applied shall be as described in the item.

A pad of woolen cloth covered by a fine cloth shall be used to apply the polish. The pad shall be moistened with
the polish and rubbed hard on the wood, in a series of overlapping circles applying the mixture sparingly but
uniformly over the entire area to give an even level surface. A trace of linseed oil on the face of the pad facilitates
this operation. The surface shall be allowed to dry and the remaining coats applied in the same way. To finish off,
the pad shall be covered with a fresh piece of clean fine cotton cloth slightly damped with methylated spirit and
rubbed lightly and quickly with circular motions. The finished surface shall have a uniform texture and high gloss.

Measurements, Rate and other details shall be as specified in Painting Wooden Surfaces as far as they are applicable.

17.34.2 Polishing Old Surface
Preparation of Surface . If the old polished surface is not much soiled it shall be cleaned of grease and dirt by rubbing

with turpentine and then rubbed with fine sand paper.

If the old polished surface is much soiled then it will be necessary to remove the entire polish as described in relevant
clause under 'Removing old Paint’ and such removal shall be paid for separately outside the rate of polishing. Further
the polishing itself will have to do done like new work and will be paid for as such.

Application : The specifications shall be same as described under ‘Melamine Polish’ as far as applicable.
Measurements, Rate and other details shall be as specified in Painting Wooden Surfaces as far as they are applicable.

TECHNICAL SPECIFICATIONS FOR WATER SUPPLY and DRAINAGE WORKS




1.0 WATER SUPPLY
1.1 GENERAL REQUIREMENTS

1.1.1  Any damage caused to the building, or to electric, sanitary water supply or other installations etc. therein
either due to negligence on the part of the contractor, or due to actual requirements of the work, shall be made
good and the building or the installations shall be restored to its original condition by the contractor. Nothing
extra shall be paid for it, except where otherwise specified.

1.1.2  All water supply installation work shall be carried out through licensed plumbers.

1.1.3  Itis most important to ensure that wholesome water supply provided for drinking and culinary purposes,
isin no way liable to contamination from any less satisfactory water. There shall, therefore, be no cross connection
whatsoever between a pipe or fitting for conveying or containing wholesome water and a pipe or fitting for
conveying or containing impure water or water liable to contamination or of uncertain quality of water which
has been used for any purpose. The provision of reflux or non- return valves or closed and sealed valves shall
not be construed a permissible substitute for complete absence of cross-connection.

1.14 Where a supply of wholesome water is required as an alternative or standby to supply of less satisfactory
water or is required to be mixed with the latter, it shall be delivered only into a cistern, and by a pipe or fitting
discharging into the air gap at a height above the top edge of the cistern equal to twice its nominal bore, and
in no case less than 15 cm.

1.1.5 No piping shall be laid or fixed so as to pass into, through or adjoining any sewer, scour outlet or drain
or any manhole connected therewith nor through any ash pit or manure-pit or any material of such nature that
can cause undue deterioration of the pipe.

1.1.6  Where the laying of any pipe through fouled soil or previous material is unavoidable, the piping shall be
properly protected from contact with such soil or material by being carried through an exterior cast iron tube
or by some other suitable means. Any piping or fitting laid or fixed which does not comply with the above
requirements, shall be removed and re-laid in conformity with the above requirements.

1.1.7 The design of the pipe work shall be such that there is no possibility of backflow towards the source of
supply from any cistern or appliance whether by siphonage or otherwise, and reflux or non-return valves shall
not be relied upon to prevent such back flow.

1.1.8 All pipe work shall be so designed, laid or fixed, and maintained so that it remains completely watertight,
thereby avoiding wastage of water, damage to property and the risk of contamination of the water conveyed.
1.1.9 Indesigning and planning the layout of the pipe work, due attention shall be given to the maximum rate
of discharge, required economy in labour and materials, protection against damage and corrosion, protection
from frost, if required, and to avoidance of airlocks, noise transmission and unsightly arrangement.

1.1.10  To reduce frictional losses, piping shall be as smooth as possible inside. Methods of jointing shall be
such as to avoid internal roughness and projection at the joints, whether of the jointing materials or otherwise.
1.1.11  Change in diameter and in direction shall preferably be gradual rather than abrupt to avoid undue loss
of head. No bend or curve in piping shall be made so as to materially reduce or alter the cross-section.

1.1.12  Underground piping shall be laid at such a depth that it is unlikely to be damaged by frost or traffic
loads and vibrations. It shall not be laid in ground liable to subsidence, but where such ground cannot be
avoided; special precautions shall be taken to avoid damage to the piping. Where piping has to be laid across
recently disturbed ground, the ground shall be thoroughly consolidated so as to provide a continuous and
even support.

1.1.13  Where the service pipe is of diameter less than 50 mm the stop valves shall be of the screw- down type
and shall have loose washer plates to act as non-return valves. Other stop valves in the service line may be of
the gate type.

1.1.14 In flats and tenements supplied by a common service pipe a stop valve shall be fixed to control the
each branch separately. In large buildings a sufficient number of stop valves shall be fixed on branch pipes, and
to control groups of ball valves and draw off taps, so as to minimize interruption of the supply during repairs,
all such stop valves shall be fixed in accessible positions and properly protected from being tampered with, they
may be of the gate type to minimize loss of head by friction.



18.215  Water for drinking or for culinary purposes as far as possible shall be on branch pipes connected di-
rectly to the service pipe.

18.216  Pumps shall not be allowed on the service pipe as they cause a drop of pressure on the suction side
thereby affecting the supply to the adjoining properties. In cases where pumping is required, a properly protected
storage tank of adequate capacity shall be provided to feed the pump.

18.217  Service pipes shall be so designed and constructed as to avoid air-locks, so that all piping and fittings
above ground can be completely emptied of water to facilitate repairs. There shall be draining taps or draw-off
taps (not underground) at the lowest points, from which the piping shall rise continuously to draw-off taps, ball
valves, cisterns, or vents (where provided at the high points).

18.2.18  Service pipes shall be designed so as to reduce the production and transmission of noise as much as
possible. Appliances which create noise shall be installed as far distant as possible from the living rooms of the
house. High velocity of water in piping and fittings shall be avoided.Piping shall be confined, as far as possible,
to rooms where appliances are fixed, it shall have easy bends, and where quietness is particularly desired, holder
bats or clamps shall be insulated from the piping by suitable pads.

18.219  The rising pipe to the storage cistern, if any, or to any feed cistern shall be taken as directly as possible
to the cistern and shall be fixed away from windows or ventilators.

18.2.20  All pipe work shall be planned so that the piping is accessible for inspection, replacement and repair.
To avoid its being unsightly, it is usually possible to arrange it in or adjacent to cupboards, recesses, etc. provided
there is sufficient space to work on the piping with the usual tools. Piping shall not be buried in walls or solid
floors. Where unavoidable, piping may be buried for short distances provided that adequate protection is given
against damage and that no joints are buried. If piping is laid in ducts or chases, these shall be roomy enough
to facilitate repairs and shall be so constructed as to prevent the entry of vermin. To facilitate removal of pipe
casing, floor boards covering piping shall be fixed with screws or bolts.

18221  When it is necessary for a pipe to pass through a wall or floor, a sleeve shall be fixed therein for insertion
of the pipe and to allow freedom for expansion, contraction and other movement. Piping laid in wood floors
shall, where possible, be parallel with the joists.

18.2.22  Where storage tanks are provided to meet overall requirements of water connection of service pipe
with any distributing pipe shall not be permitted except one direct connection for culinary or drinking require-
ments.

18.2.23  No service pipe shall be connected to any water closet or urinal. All such supplies shall be from flushing
cisterns which shall have supply from storage tank.

18.2.24  No service or supply pipe shall be connected directly to any hot-water system or to any apparatus used
for heating other than through a feed cistern thereof.

1.2 MATERIALS

The standard size of brass or gun metal fittings shall be designated by the nominal bore of the pipe outlet to
which the fittings are attached. A sample of each kind of fittings shall be got approved from the Engineer-in-
Charge and all supplies made according to the approved samples.

All cast iron fittings shall be sound and free from laps, blow holes and pitting. Both internal and external

surfaces shall be clean, smooth and free from sand etc. Burning, plugging, stopping or patching of the
casting shall not be permissible. The bodies, bonnets, spindles and other parts shall be truly machined so that

when assembled the parts shall be axial, parallel and cylindrical with surfaces smoothly finished. The area of the
water way of the fittings shall not be less than area of the nominal bore, chromium plating wherever specified
shall be of 0.3 micron. The chromium shall never be deposited on brass unless a heavy coating of nickel is
interposed. In the case of iron a thick coat of copper shall first be applied, then one of nickel and finally the
chromium. In finish and appearance the plated articles when inspected shall be free from plating defects such as
blisters, pits roughness and unplated areas and shall not be stained or discoloured. Before fitting is plated, the
washer plate shall be removed from the fittings, the gland packing shall be protected from the plating solution.

1.3 Ball Valve (Brass)
The ball valve shall be of Brass or Gunmetal as specified conforming to IS 1703 (Fig. 18.1). The ball valve shall be
of following two classes:—




(@) High Pressure: High pressure float valves are indicated by the abbreviation 'HP' and are designed for use
on mains having pressure of 0.175 MPa or above.

(b) Low Pressure: Low Pressure float valves are indicated by the abbreviation ‘LP" and are designed for use
on mains having a pressure up to. 0.175 MPa.

The ball valves shall be of following nominal sizes 15 mm, 20 mm, 25 mm, 32 mm, 40 mm and 50 mm. The nominal

size shall correspond with the nominal bore of the inlet shanks. Polyethylene floats shall conform to IS 9762.

14 Bib Taps and Stop Valve
Brass : A bib tap is a draw off tap with a horizontal inlet and free outlet and a stop valve is a valve with suitable

means of connections for insertion in a pipe line for controlling or stopping the flow. They shall be of specified size
and shall be of screw down type and shall conform to IS 781. The closing device shall work by means of disc carrying
a renewable non-metallic washer which shuts against water pressure on a seating at right angles to the axis of the
threaded spindle which operates it. The handle shall be either crutch or butterfly type securely fixed to the spindle.
Valve shall be of the loose leather seated pattern. The cocks (taps) shall open in anti-clock wise direction.

The bib tap and stop valve shall be polished bright. The minimum finished weights of bib tap and stop valve shall
be as specified in Table below.

Minimum Finished Mass of Bib Taps and Stop Valves

Size Minimum Finished Mass
Bib Taps Internally Threaded | Externally Threaded Mixed End
(M &) 3 4 (5
mm kg kg kg kg
8 0.250 0.220 0.250 0.235
10 0.300 0.300 0.350 0.325
15 0.400 0.330 0.400 0.365
20 0.750 0.675 0.750 0.710
25 1.250 1.180 1.300 1.250
32 -- 1.680 1.800 1.750
40 -- 2.090 2.250 2.170
50 -- 3.700 3.850 3.750

In case these are required to be nickel plated, the plating shall be of the first quality with a good thick deposit of
silvery whiteness capable of taking high polish which will not easily tarnish or scale.

1.5 Ferrules

The ferrules for connection with C.I. main shall generally conform to IS 2692. It shall be of non ferrous materials
with a C.I. bell mouth cover and shall be of nominal bore as specified. The ferrule shall be fitted with a screw and
plug or valve capable of completely shutting off the water supply to the communication pipe, if and when required.

1.6 Fire Hydrants
The hydrant shall conform to IS 909 and shall consist of the following components:

(a) | Body (d) Gland (9) Valve
(b) | Bonnet (e) Spindle Cap (h) Screwed Outlet
(c) | Spindle ® Spindle Nut (i) Qutlet and Chain

The body, bonnet, gland, outlet cap and spindle cap and shall be of good quality cast iron grade FG 200 of IS 210.
Outlet, seat for valve, valve, spindle nut, check nut shall be made of copper alloy as per IS 909.

1.7 Gate Valve - Gun Metal
These shall be of the gun metal fitted with wheel and shall be of gate valve type opening full way and of the size

as specified. These shall generally conform to IS 778.

1.8 Non-Return Valve (Gun Metal)



A non- return valve permits water to flow in one direction only and is provided on the ascending part of the main

to check return flow. The non-return valve shall be of Gun metal and shall be of horizontal or vertical flow type as

specified.
The valve shall be of quality approved by the Engineer-in-Charge and shall generally conform to IS 778.

1.9 Pipes and Specials
Pipes and specials may be of any of the following types as specified:

(a) CPVC pipes —1IS 15778

In choosing the material for piping and fittings, account shall be taken of the character of the water to be conveyed
through it, the nature of the ground in which the pipes are to be laid and the relative economics.

1.9.1 CHLORINATED POLYVINYL CHLORIDE (CPVC) PIPES
CPVC pipes & fittings used in hot & cold potable water distribution system shall conform to requirement of IS
15778. The material from which the pipe is produced shall consist of chlorinated polyvinyl chlorides. The
polymer from which the pipe compounds are to be manufactured shall have chlorine content not less than
66.5%.
The internal and external surfaces of the pipe shall be smooth, clean and free from grooving and other defects.
The pipes shall not have any detrimental effect on the composition of the water flowing though it.
Diameter and wall thickness of CPVC pipes are as per given in Table below

SINo | Nom- Nomi- Mean Outer Di- Wall Thickness
inal nal Qutside ameter.at Class 1, SDR 11 Class 3, SDR 17
. Diameter any point
size guter Max Min |  Max Min | Avg |Min Ma| Avg. [Min Max
diame- Max X | Max
ter
(1) 12 3) “) >) © (7) [CRE (TONT7) __|(12) | (13)
(i) 15 15.9 15.8 160 | 15.8 16.0 2.2 17 |22 - - -
(ii) 20 222 22.1 223 | 220 224 2.5 20 |25 - - -
(iii) 25 28.6 28.5 287 | 284 28.8 3.1 26 |3.1 - - -
(iv) 32 349 34.8 350 | 347 35.1 3.7 32 |37 - - -
(v) 40 413 412 414 | 411 415 43 38 |43 - - -
(vi) 50 54.0 539 54.1 53.7 543 5.5 49 |55 - - -
(vii) 65 73.0 72.8 732 | 722 73.8 - - - 4.8 43 | 48
(viii) 80 88.9 88.7 89.1 88.1 89.7 - - - 5.9 52 | 59
(ix) 100 1143 1141 | 1145] 113.5] 115.1 - - - 7.5 67 | 75
(x) 150 168.3 168.0 | 168.6| 166.5] 170.1 - - - 111 199 11.1
Notes

For CPVC pipes SDR is calculated by dividing the average outer diameter of the pipe in mm by the minimum wall
thickness in mm. If the wall thickness calculated by this formula is less than 1.52 mm, it shall be increased to 1.52
mm. The SDR values shall be rounded to the nearest 0.5.

1.9.2 Dimensions of Pipes
The outside diameter, outside diameter at any point and wall thickness shall be as given in Table above

Diameter :The outside diameter and outside diameter at any point as given in Table above shall be measured
according to the method given in IS 12235 (part 1).

Wall Thickness : The wall thickness of the pipes shall be as given in Table above. Wall thickness shall be
measured by any of the three methods given in IS 12235 (part 1). To check the conformity of the wall thickness of
the pipe throughout its entire length, it is necessary to measure the wall thickness of the pipe at any point along
its length. This shall be done by cutting the pipe at any point along its length and measuring the wall thickness as
above. Alternatively, to avoid destruction of the pipe, non destructive testing methods such as the use of
ultrasonic wall thickness measurement gauges shall be used at any four points along the length of the pipe.

Effective Length (Le) : If the length of a pipe is specified, the effective length shall not be less than that specified.



The preferred effective length of pipes shall be 3, 5 or 6 m. The pipes may be supplied in other lengths where so
agreed upon between the manufacturer and the purchaser.

1.9.3 Pipe Ends
The ends of the pipes meant for solvent cementing shall be cleanly cut and shall be reasonably square to the axis

of the pipe or may be chamfered at the plain end.

1.94 Physical and Chemical Characteristics
Visual Appearance : The colour of the pipes shall be off-white. Slight variations in the appearance of the colour are
permitted.
The internal and external surface of the pipe shall be smooth, clean and free from grooving and other defects.
Opacity : The wall of the plain pipe shall not transmit more than 0.1 per cent of the visible light falling on it when
tested in accordance with IS 12235 (Part 3).
Effect on Water : The pipes shall not have any determinate effect on the composition of the water flowing
through them, when tested as per 10.3 of IS 4985.
Reversion Test :When tested by the method prescribed in IS 12235 (Part 5/ Sec 1 and Sec 2), a length of pipe 200
+20 mm long shall not alter in length by more than 5 per cent.
Vicat Softening Temperature :\WWhen tested by the method prescribed in IS 12235 (part 2), the Vicat softening
temperature of the specimen shall not be less than 110°C.
Density :When tested in accordance with IS 12235 (Part 14), the density of the pipes shall be between
1450kg/m3 and 1650kg/m?3.

1.9.5 Mechanical Properties
Hydrrostatic Characteristics :\WWhen subject to internal hydrostatic pressure test in accordance with the procedure
givenin IS 12235 (part 8/Sec 1), the pipe shall not fail during the prescribed test duration. The temperatures,
duration and hydrostatic (hoop) stress for the test shall conform to the requirements given in Table below. The
test shall be carried out not earlier than 24 h after the pipes have been manufactured.

Requirements of Pipes for Internal Hydrostatic Pressure Test

SI. No. Test Test Temperature Min Test Period Hydrostatic (Hoop) Stress
°C h MPa
(7 @ 3 A >
(i) Acceptance 20 1 430
(ii) Type 95 165 5.6
(iii) Type 95 1000 46
(iv) Type 95 8760 3.6 (Test for thermal
stability)

Thermal Stability by Hydrostatic Pressure Testing :When subject to internal hydrostatic pressure test in accordance
with the procedure given in IS 12235 (Part 8/Sec 1) and as per requirement given in Table above, SI. No. (iv), the
pipe shall not burst or leak during the prescribed test duration.

Resistance to External Blow at 0°C :\When tested by the method prescribed in IS 4985, with classified striker mass
and drop height as given in Table below, the pipe shall have a true impact rate of not more than 10 per cent.

Classified Striker Mass and Drop Height Conditions for the Falling Weight Impact Test

(Clause 18.9.5.3)
SI. No. Nominal Pipe Size Mass of Falling Weight Falling Height
mm Kg mm
(7 @ 3 “)
(i) 15 0.5+0.5% 300+10
(ii) 20 0.5+0.5% 400+10
(ii) 25 0.5+0.5% 500+10
(iv) 32 0.5+0.5% 600+10




(v) 40 0.5+0.5% 800x10

(vi) 50 0.5+0.5% 1000+ 10
(vii) 65 0.8+0.5% 1000£10
(viii) 80 0.8+0.5% 1200+10
(ix) 100 1.0£0.5% 1600£10
() 150 1.6+£0.5% 2000+10

Flattening Test -When tested by the method prescribed in IS 12235 (part 19), pipe shall show no signs of
cracking, splitting and breaking.

Tensile Strength .When tested by the method prescribed in IS 12235 (Part 19), the tensile strength at yield shall not
be less than 50 MPa at 27 + 2°C.

1.9.6 Marking
Each pipe shall be clearly and indelibly marked in ink/paint or hot embossed on white base at intervals of not
more than 3 m. The marking shall show the following:
(@  Manufacturer's name or trade-mark
b Outside diameter,
(0 Class of pipe and pressure rating, and
(d)  Batch or lot number

=

BIS Certification Marking - Each pipe may also be marked with the Standard Mark.

1.9.7 Fittings
The fittings shall be as follows:

(@ Plain CPVC solvent cement fittings from size 15 mm to 160 mm.

()  Brass threaded fittings.

(© Valve from size 15 mmto 160 mm

()  Brass Threaded Fittings: All types of one end brass threaded male/female adaptors in various fittings like
coupler, socket, elbow, tee are available for transition to other plastic/metal piping and for fixing of CP
fittings. Ball, Gate valves in CPVC are available in all dimensions. All fittings shall carry the following
information:
(1) Manufacturer's name/trade mark.
W) Size of fitting

1.9.8 Piping Installation Support and Spacing
Concealed Pjping: Pipes can be concealed in chases. The pipes and fitting are to be pressure tested prior to
concealing the chases. To maintain alignment of CP fittings while joining, all alignment of fittings and pipe shall
be done correctly. DO NOT USE NAILS FOR HOLDING OF PIPES IN THE CHASES.

External Installations: For pipes fixed in the shafts, ducts etc. there should be sufficient space to work on the
pipes. Pipes sleeves shall be fixed at a place the pipe is passing through a wall or floor so as to allow freedom
for expansion and contraction. Clamping of the pipe is done to support it while allowing the freedom for
movement.

All pipes exposed to sunlight shall be painted with a water based acrylic paint emulsion to enhance UV protection.
Pipes in trenching shall be laid in accordance to the Good Plumbing practices followed for Metal piping.

Recommended Support Spacing (Distance between Pipe Clamps Horizontal Support)

Pipe Size Horizontal Support (In meters)
Temperature

23°C 38°C 60°C 82°C
16 mm (1/2") 1.22 1.22 1.07 0.92
20 mm (3/4") 1.53 137 122 0.92
25 mm (1/0") 1.68 1.3 1.37 0.92
32 mm (1 1/4") 1.83 1.68 1.53 1.22
40 mm (1 1/2") 1.98 1.83 1.68 1.22
50 mm (2") 2.29 2.14 1.98 1.22




Expansion LOOP: CPVC systems, like all piping materials, expand and contract with changes in temperatures.
CPVC pipes shall expand 7.5 cm per 30 m length for a 40°C temperature change. Expansion does not vary with
Pipe size. Thermal expansion can be generally be accommodated at changes in direction. On a long straight
run, an offset or loop based on the following chart is required.

Nominal Pjpe Length of Run (Meter), Loop length in cms.
Size 6 metre 12 metre 18 metre 24 metre 30 metre
15 mm 43 56 69 79 86
20 mm 48 66 81 91 104
25 mm 53 74 91 104 117
32 mm 58 81 102 117 130
40 mm 63 89 109 127 142
50 mm 71 102 124 145 63
199 Testing

All water supply systems shall be tested to hydrostatic pressure test. The pressure tests are similar to the test
pressure used for other plastic/metal pipes. System may be tested in sections and such section shall be entirely
checked on completion of connection to the overhead tank or pumping system or mains.

1.9.10 Measurements

The net length of pipes as laid or fixed shall be measured in running meters correct to a cm for the finished
work, which shall include CPVC pipe and fittings including plain and Brass threaded fittings and jointing solvent
cement.

1.10 POLYETHYLENE WATER STORAGE TANKS

1.10.1 Material

Polyethylene used for manufacture of tanks and manhole lids may be high density (HDPE), low density (LDPE) or
linear low density (LLDPE) and shall conform to IS 10146. Polyethylene shall be compounded with carbon black so
as to make the tank resistant to ultra violet rays from the sun. The percentage of carbon black content in
polyethylene shall be 2.5 + 0.5 percent and it shall be uniformly distributed. The materials used for the
manufacture of tank, manhole lid and fittings shall be such that they neither contaminate the water nor impart
any taste, colour, odour or toxity to water.

1.10.2 Manufacture and Finish

The tanks shall be manufactured by rotational moulding process. Each tank and the manhole lid shall be single
piece having arrangement for fixing and locking the manhole lid with the tanks. Excess material at the mould
parting line and near the top rim shall be neatly cut and finished. The internal and external surface of the tanks
shall be smooth, clean and free from hidden internal defects like air bubbles, pit and metallic or other foreign
material inclusion. Capacity of the tank, minimum weight of the empty tank (without manhole lid) and the
manufacture brand name shall be embossed on the top surface of the tank near manhole.

1.10.3 Shape, Size and Capacity

The tank shall be cylindrical vertical with closed top having a manhole. Diameter and height of the tank of various
capacities shall be as per manufacturer's specifications and a clearance of + 3 percent shall be permitted on these
dimensions. Capacity of the tank or up to the bottom of the inlet location whichever is less. Capacity of the tank
shall be specified. Extra capacity if any shall be ignored.

1.10.4 Weight and Wall Thickness

Minimum weight of the empty tank (exclusive of manhole lid fittings) and the minimum wall thickness of top,
bottom and sides shall be specified in Table 18.23. Wall thickness shall be checked beyond 150 mm of the edge
where the direction the plane of tank surface changes.

1.10.5 Installation and Fittings



The flat base of the tank shall be fully supported over its whole bottom area on a durable rigid flat and level platform
sufficiently strong to stand without deflection the weight of the tank when fully filled with water. Depending
upon the capacity and location tanks may be suitably anchored as per the directions of the Engineer-in-Charge.
For inlet, outlet and other connections fully threaded Gl, HDPE or PVC connections with hexagonal check nuts and
washers on either side of the tank wall shall be provided. Holes for threaded connections shall be drilled and not
punched. Pipes entering of leaving the tank shall be provided with unions and suitably supported on a firm base
to avoid damage to the tank walls.

1.10.6 Manhole Lid
The lid shall rest evenly and fit over the rim of the manhole so as to prevent the ingress of any foreign matter
into the tank. The lid shall be provided with suitable arrangement for locking it with the tank.

1.10.7 The tank and its components shall conform to the local bye-laws for preventions of mosquito menace.

1.10.8 Measurements
Dimensions shall be measured to the nearest cm. and weight of the empty tank shall be recorded to the nearest
100g.
Rates
The rate shall include the cost of the tank, manhole lid, carriage and delivery at the place specified. Hoisting,
installation, fittings, platform and anchoring shall be payable separately.




APPENDIX E
GUIDELINES FOR STORAGE AND INSTALLATION OF CPVC PIPES

E-1 STORAGE

CPVC pipes of all sizes are packed in polyethylene packing rolls and both the ends of the packed roll are
sealed with air bubble film cap in order to provide protection during handling and transportation. After packing,
the whole bunch of pipes is tightened with polypropylene/ HDPE strapping. Each role is then marked with
size/type of the pipe, lot number and quantity. The packed pipe rolls are stored in their respective racks
in properly covered storage area. Apart from providing protection during handling and transportation, the
packing rolls also protect the pipe from ultra violet rays.

E-2 INSTALLATION GUIDELINES

E-2.1 Visually inspect pipe ends before making the joint. Use of a chamfering tool will help identify and crakes,
as it will catch on to any crack.

E-2.2 Pipe may be cut quickly and efficiently by several methods. Wheel type plastic tubing cutters are
preferred. Ratchet type cutter or fine tooth saw are another options. However, when using the ratchet cutter
be certain to score the exterior wall by rotating the cutter blade in circular motion around the pipe. Do
this before applying significant downward pressure to finalize the cut. This step leads to a square cut. In
addition, make sure ratchet cutter blades are sharp. Cutting tubing as squarely as possible provides
optimal bonding area within a joint.

E-2.3 Burrs and filings can prevent proper contact between the tube and fittings during the assembly, and
should be removed from the outside and inside of the tube. A chamfering tool is preferred, but a pocket knife
or file is also suitable for this purpose.

E-2.4 Use only CPVC cement jointing. Use CPVC cement, which is fully recommended by the manufacturer.
E-2.5 When using adhesive solution/solvent cement be certain of proper ventilation.

E-2.6 When making a join, apply a heavy, even coat of cement to the pipe end. Use the same applicator
without additional cement to apply a thin coat inside the fitting socket. Too much cement can cause clogged
waterways. Do not allow excess cement to puddle in the fitting and pipe assembly. This could result in a
weakening of the pipe wall and possible pipe failure when the system is pressurized.

E-2.7 Rotate pipe one-quarter to one-half turn while inserting it into the fitting socket and remove the excess
adhesive solution/solvent cement from the joint with clean rag.

E-2.8 When making a transition connection to metal threads, use a special transition fitting or CPVC male
threaded adapter whenever possible. Do not over-torque plastic threaded connections. Hand tight plus one-
half turn should be adequate.

E-2.9 Hang or strap CPVC systems loosely to allow for thermal expansion. Do not use metal straps with
sharp edges that might damage the tubing.

E- 2.10 CPVC stub outs for lavatories, closets and sinks are appropriate. However, on areas where there
is a likelihood that movement or impact abuse will occur, metal pipe nipples may be amore appropriate stub-
out material. Showerheads, tub spouts and outside still cocks are examples.

E-2.11 When connected to a gas water heater, CPVC tubing should not be located within 50 cm of the flue. For
water heaters lacking reliable temperature control, this distance may be increased up to 1 m a metal nipple or
flexible appliance connector should be utilized. This measure eliminates the potential for damage to plastic
piping that might result from excessive radiant heat from the flue.



LIST OF APPROVED MANUFACTURERS / NATURAL SOURCES OF MATERIALS TO BE USED IN

THE CIVIL / INTERIOR WORKS SUBJECT TO THE APPROVAL OF SAMPLES BY THE CONSULTANT.

(ALL THE MATERIALS USED HAVE TO CONFIRM TO GREEN INTERIOR NORMS OF IGBC)

MATERIAL NAME. BRAND / MANUFACTURER.
1. PLYWOOD - BWR (Boiling Water | GREEN PLY/KIT PLY/ UNIPLY/ AUSTIN PLYWOOD/ TIMEX /
Resistant, Termite Resistant & Borer | SAMRAT/ CENTURY/ ARCHID
Resistant) — CONFIRMING TO IS:
303.
2. LAMINATE — CONFIRMING TO IS : | GREENLAM / ARCHID / MERINO / FORMICA / AICA /
2046-1995 SIGNATURE/ CENTURY LAM / VIR
3. GLASS SAINT GOBAIN / GUJRAT GUARDIAN / PILLINKTON / TRIVENI
/ MODIFLOAT / ASAHIFLOAT
4, HARDWARE. HETTICH/ EBCO/ EFFICIENT GADGETS / HARDWIN /
DORMA/ OZONE/ EVERITE/ GODREJ
5 ALUMINIUM SECTIONS JINDAL/ INDAL/OEL
6 GLAZING KONICA, GUJARAT GUARDIAN,INDOA-ASAHI, MODI-
GUARD, SAINT GOBAIN
7 FLUSH DOOR - CONFIRMING TO IS | GREENPLY / CENTURY PLY/ TIMEX/ UNIPLY / KITPLY/
: 2202 (Part— 1) — 1991 MERINO
8 BEECH WOOD. SAMPLE AS APPROVED BY THE CONSULTANT.
9 VENEER. (4MM  AND PAPER | TIMEX/ CENTURY/ GREEN/ UNIPLY/ARCHID/ TRUWUD
VENEER) - GROUP MATCHED,
STRAIGHT GRAIN.
10 BLOCK BOARD. GOLDEN / TRUWUD / ARCHID / GREENPLY / KITPLY/ UNIPLY
11 Gl SUPPORT SYSTEM FOR FALSE | HUNTER DOGULAS / RONDO / US BORAL / GYPROC /
CEILING. ARMSTRONG
12 Gl DRY WALL PARTITION SYSTEM. RONDO / US BORAL / GYPROC / ARMSTRONG
13 PLASTER BOARDS. GYPROC/ LAFARGE/ KNAUF
14 SOFT BOARD. JOLLY BOARD
15 SCREWS. GKW NETTLEFOLD/ TEKNIC FASTNERS/ OR AS APPROVED.
16 ADHESIVES. FEVICOL SH / ARALDITE / VAMICOL/ JEEVANJORE
17 PAINT. ASIAN / NIPPON / BERGER / KANSAI NEROLAC
18 FLOOR SPRING / DOOR CLOSER. DOORSET / STERLING / OZONE/ HAFFALE/ HARDWYN/
EVERITE
19 TEXTURED PAINT. TERRACO / SPECTRUM / ASIAN
20 WOODEN FLOORING. PERGO/ EGO/ UNITEX
21 WRITING BOARD. WHITE MARK
22 MDF/ HDF NUWUD / CENTURY/ ARCHIDPLY/ ASIS/ GREENPLY / VIR
23 DOOR LOCKS. DOORSET / OZONE/ HAFFALE/ GODREJ
24 CEILING TILES. ARMSTRONG /DAIKIN/HUNTER DOGULAS/ BORAL OR AS
APPROVED.
25 VITRIFIED TILES (DOUBLE | JOHNSON/ ORIENT BELL/ SOMANY/ KAJARIA/ ASIAN /
CHARGED). CENGRES / MARBITO / RAK / SIMPOLO / MURDESHWARA
26 VENETIAN/VERTICAL/ ROLLER | VISTA LEVALOR/ HUNTER DOGULAS/ MAC
BLINDS
27 TILE ADHESIVE BAL ENDURA/ ROFFE/ FOSROC/ PIDILITE/ LATICRETE
28 ALUMINIUM COMPOSITE PANELS | ALSTRONG/ EUROBOND/ ALUKBOND/ ALUCOMAT/
ALCOPLA
29 ACRYLIC SOLID SURFACE (CORIAN) | LG/ GRANIUM/ MERINO/ DuPont/ LUXOR




30

Ramco, CCI, ACC, Ultra Tech, Zuari or equivalent

CEMENT
31 STEEL Tata Tiscon, Vizag Steel or equivalent
32 UPVC WINDOW Fenesta, LG, Wintech or equivalent
33 | SANITARY FITTINGS Kohler, Jaquar, Hindware, Grohe or Equivalent
34 SANITARY WARES Parryware, Hindware, Kohler or Equivalent
35 SOIL WASTE & VENT PIPES Supreme/Prince/Ashirvad & equivalent
36 WATER PROOFING COMPONENT Fosroc, Cera-chem, Dr. Fixit or equivalent
37 For Internal Cold-Water Works: Ashirvad/Astral flow
WATER SUPPLY PIPES guard/ Supreme / finolex or equivalent make SDR -13.5-CPVC
pipe with CPVC brass threaded fitting or equivalent
For Internal Hot Water Works: Ashirvad/Astral flow
guard/ Supreme / finolex or equivalent make SDR -11-CPVC
pipe with CPVC brass threaded fitting or equivalent
NOTE: The contractor shall use only above mentioned material. All other materials shall confirm to the

specifications laid down. The tenderer

shall take this into account while tendering rates / prices.



