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DUE DATE: 14-06-2024

CIVIL & MEP WORK TENDER

Proposed Civil & MEP Works for Construction of
Girls Hostel Building and Ancillary Structures
for Welingkar Institute
for

M/s Shikshan Prasarak Mandal, Pune
At
Plot No 226(C. S. No. 202B/10),
Matunga (E)-400019, Mumbai, India.
MEP CONSULTANTS & PMC : EMPLOYER:
STRUCTWEL DESIGNERS & SHIKSHAN PRASARAK MANDALI.
CONSULTANTS PVT. LTD. Sharada Sabhagriha,
Plot No. 15, Sector-24, S P College Campus
Turbhe, Navi Mumbai-400705 Tilak Road,

Tel. : 68541010 (7Lines)
e-mail: structwel@vsnl.net
web: http://www.structwel.com

Pune 411030 - Maharashtra.
e-mail: shikshanapmandali@spm.education

web: spmandali.org.in

ARCHITECT:

STRUCTURAL CONSULTANT:

ASSOCIATED ARCHITECTS
"Shreedhar",1170/31/4,

Revenue Colony,

Shivajinagar, Pune-411005
e-mail: architects@assoarch.com

kailash@assoarch.com

Sunil Mutalik & Associates
1349/50, Arthshilp Complex,
Shukrawar Peth, Bajirao Road, Pune,
Maharashtra, 411002

e-mail: sunil.mutalik@gmail.com

JUNE- 2024
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Section =1

TENDER NOTICE

Sealed tenders are invited from Contractors of repute for Proposed Civil and MEP
Works for Construction of Girls Hostel Building (B+G+20) and Ancillary Structures
for Welingkar Institute for M/s. Shikshan Prasarak Mandali at Plot No 226 (C. S. No.
202B/10), Matunga (E)-400019, Mumbai, India.

Tender is Item Rate as per BOQ- Civil and Electrical, Plumbing, Fire-fighting
system works.

The completed sealed tender documents printed in hard copies shall be submitted in
the office below.

Kind Attn: Mr. Mahesh Purandare
Shikshan Prasarak Mandali.
Sharada Sabhagriha,

S P College Campus

Tilak Road,

Pune 411030 - Maharashtra.

On or before 5:00 P.M. on 05-07-2024.

BIDDERS SIGN & STAM Page 2 of 664



Section = 2

LETTER INVITING TENDER

Shikshan Prasarak Mandali.
Sharada Sabhagriha

S P College Campus

Tilak Road,

Pune 411030 - Maharashtra.

Date: 14-06-2024
M/s.
Dear Sir (s)

Sub: Proposed Civil and MEP Works for Construction of Girls Hostel Building
(B+G+20) and Ancillary Structures for Welingkar Institute, for M/s. Shikshan
Prasarak Mandali at Plot No 226 (C. S. No. 202B/10), Matunga (E)-400019,
Mumbai, India.

We have pleasure in inviting you to quote for the above in line with: -

Sealed tenders in the prescribed tender form in two separate envelopes should be addressed to
“Shikshan Prasarak Mandali”. And submitted at the office below.

Kind Attn: Mr. Mahesh Purandare
Shikshan Prasarak Mandali.
Sharada Sabhagriha,

S P College Campus

Tilak Road,

Pune 411030 - Maharashtra.

Envelope -1 - Technical Bid (Original along with soft copy CD).
Envelope — 2 - Price Bid (Original along with soft copy CD)

A post-bid negotiation meeting can be arranged as per requirement at the office of Structwel
designers & consultants Pvt. Itd. Details of the same will be informed to you.

Late Tenders are liable to be rejected.
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Name of work : Proposed Civil and MEP Works for
Construction of Girls Hostel Building
(B+G+20) and Ancillary Structures for
Welingkar Institute, for M/s. Shikshan
Prasarak Mandali at Plot No 226 (C. S. No.
202B/10), Matunga (E)-400019, Mumbai,
India.

Earnest Money Deposit : ¥ 22,00,000/- Payable by DD/ Pay the order
in favour of the Owner valid for period of 60
days from the date of submission of tender.

Time of completion : Schedule with milestones to be provided as
part of technical bid, estimated time is 24
months including monsoons from date of LOI

Prebid Meeting : On 27-06-2024 @ 11.30 am

Time & date of submission : On 05-07-2024 before 5:00 pm (1.S.T.)

Address : Tenders duly filled and sealed shall be
submitted at Shikshan Prasarak Mandali, Pune
Office.

BIDDERS QUALIFICATION CRITERIA:

1.

4,

The tenderer must be a civil and electrical & MEP contractor having experience in multi-storeyed
RCC residential or commercial buildings Experience of having successfully completed similar
works during last 5 years, ending on 31st March 2024 of previous financial year to the one in
which tenders are invited, should be either of the following:

*Similar Work: Similar work shall mean ‘the building consisting of RCC Framed including
Finishing works, internal Water Supply & Sanitary installations, Internal Electrical Installation,
Firefighting systems, etc., all executed under one agreement / contract’.

Similar completed works referred above means each work and not all works put together.

It is clarified that the work executed by the contractors for their in-house or capital use need not
be considered for the purpose of bidder’'s experience of completion of similar works.

Bidder should have completed at least 3 such jobs as mentioned above in the last five financial
Yrs.

The Bidder shall have an average annual turnover of minimum ¥ 25 Crores in any of the last five
financial years. The COVID-19 period from April 2020 to April 2022 may be excluded.

The Bidder shall have completed minimum one job of ¥ 15 Crores in the last five financial years.

Bidders should satisfy the qualifying criteria on their own merits and not as a sum total of

their sub-agencies. Joint Ventures / Consortium / MOU shall not be entertained. Power of

Attorney given to a person other than the bidder’s own employee shall not be accepted.

Note: The bidders shall submit supporting documentary evidence in support of the qualification
criteria viz. work order with detailed scope of work, work completion certificate copy as applicable
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issued by the party for whom the work is done. M/s Shikshan Prasarak Mandali has a right to verify
/ cross verification of authenticity of the said documents whenever felt necessary.

SUBMISSION OF BID:

(A)

(B)

(©)

(D)

(E)

The Tender shall be submitted in accordance with these instructions and any Tender
not conforming thereto is liable to be rejected. These Instructions shall form part of
the Tender and the Contract.

The Tender document which will be issued to each tenderer comprises of these
instructions, Form of Tender with Appendix, Form of Agreement, Specifications and
Bill of Quantities as detailed in the Specifications.

The Tender shall be filled in, signed with all particulars complete and submitted by a
person who is duly authorized to do so. The Tenderer shall satisfy the Employer that
he is competent and authorized to submit the tender and/or to enter into a legally
binding Contract with the Employer by furnishing legal documentary evidence in that
behalf.

Manner of Submission

a. Tender document
b.  Forwarding letter of Bidder
c. Envelope-1-
Technical Bid (Original hard copy print along with soft copy CD).
d. Envelope-2-
Price Bid (Original hard copy print along with soft copy CD)

The Tender shall be completed with all the documents set out in para (B) and (C)
above and other documents set out in these instructions and elsewhere in the
Tender documents. In particular the Tenderer shall complete and submit the
following with his tender to be considered as bonafide:

Form of Tender and Appendix

Bill of Quantities and its summary, each page duly signed, and other Schedules.

Time Schedule for construction.

List of Plant/Equipment and personnel (with bio data) to be employed on the works -
Important.

Bidder's Company Profile and Copy of bidder's Shop & Establishment registration
certificate.

Biodata of key personnel & technical team who would be associated with the work
with their designations, Qualification & Experience as applicable to determine bidder’s
capability.

Audit certified Balance sheet and Profit / Loss A/c for the last 5 years.

A Certified copy of PAN Card

A Certified copy of GSTIN.

Financial status and the Banker/s to whom reference may be made about it.

Submission of offer in Two-Bid System:

Offer must be submitted in Two parts, each offer securely closed (sealed) separately, in Two
Envelopes Part — | Technical & Part — Il commercial as stated below.
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Part-I: Technical bid
This Envelope super scribing the Tender No, Due date & Time should contain the following and it
should be submitted along with the tender:

i) Earnest Money Deposit as per tender terms.

i) Technical Bid including tender document, drawings & technical specifications duly
filled wherever required, signed & stamped in Original.

iii) Qualifying documents (Stamped & Signed)
iv) Self-attested (Stamped & Signed) copy of Tender Document.

V) Plant capacity and the ongoing and upcoming project list with total tonnages of each
project.
Vi) Acceptance on clauses of Tender Enquiry Form (TEF) in the Prescribed Formats

duly stamped, signed & filled ‘Accepted OR Not Accepted’ as applicable for each of
the clause - Annexure 'K’

vii) Acceptance on clauses of Standard terms & Conditions in the Prescribed Format
duly stamped, signed & filled ‘Accepted OR Not Accepted’ as applicable for each of
the clause - Annexure "L’

viii) Bidder's Undertaking in the prescribed format duly filled, signed & stamped —
Annexure "M’

iX) Deviation Sheet in case of any deviations from TEF, STACS, GT&C, Special
Conditions of Contract and Technical Specifications.

X) Bio-data of key personnel & technical team who would be associated with the work

Xi) Corrigendum, if any, duly signed & stamped
Part-Il:

The Proposed Civil Works for Construction of Girls Hostel Building (B+G+20) and
Ancillary Structures for Welingkar Institute, for M/s. Shikshan Prasarak Mandali at Plot
No 226 (C. S. No. 202B/10), Matunga (E)-400019, Mumbai, India is an item rate contract and
contractor has to submit the final quote for the Building Solution. The payment would be made
on a Running Bill basis per month as per the progress of the actual work at the site. The format
of the quote is attached as Annexure — “P”. The quote shall be including all taxes, duties,
transportation, loading/unloading, Octroi, storage, royalties, handling, etc. All other Civil
and Finishes Work or any required Structural Work would be in ltem Rate.

Priced envelopes contacting any new/fresh conditions (Not mentioned in the un-priced envelop)
shall be liable to rejection. Clarifications if any are to be sought by the bidders before
submission of bid.

These securely closed (sealed) Envelope super scribing Tender No., Due date & Time should
contain only THE COST strictly in the prescribed format provided with the tender. Offer in any
other format shall not be considered.

Both these securely closed Envelopes l.e. Part-l & Part-1l should be put in a Third Bigger
Envelope securely closed (Sealed), Super scribed with Tender No., Due date, time, and should
be Submitted at Shikshan Prasarak Mandali, Pune Office.
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The bids may also be sent by Speed Post / Courier Service well in advance so as to reach the
undersigned well before the due date and time. Timely submission of the Bids is the
responsibility of the bidders and no reasons / excuses in this regard will be entertained by
SHIKSHAN PRASARAK MANDALI.

A list of similar construction works executed by the tenderer and valued as written in tender
notice with testimonials of satisfactory completion from respective Employers / builders /
Consultants to be furnished.

The tenderer should study all the tender documents carefully and understand the tender
contract conditions, drawings, and specifications etc. before quoting. If there are any doubts,
they should get clarifications in writing, but this shall not be a justification for submission of a
late tender or extension of opening date. Tender should be strictly in accordance with project
Consultants drawings, specifications, and other tender documents and not to stipulate any
deviation. Submit Section- 6 duly signed & stamped as a confirmation.

A common schedule of agreed variations if any comprising of conditions accepted by Employers
during pre-bid meeting will be given to all tenderers. The tenderers shall return the same
conveying their acceptance and indicating any rebate/increase in their price Bids, before the
opening of price Bid. The schedule of agreed variations shall form part of the Contract.

The Tenderer must obtain for himself on his own responsibility and at his own expense, all the
information which may be necessary for the purpose of filling this tender and for entering into a
contract for execution of the same and must examine the drawings and visit the site and
acquaint himself with the site conditions before quoting.

Shikshan Prasarak Mandali reserves the right to accept or reject any or all the tenders in whole
or in part without assigning any reason for doing so.

In case if you are not interested in submitting tender for the above work, please state the same
in a regret email with reason for the same.

Please acknowledge receipt of this letter along with all the enclosures and confirm that you will
submit the offer before the due date.

Thanking You,

Yours faithfully,

Mr. Mahesh Purandare
Shikshan Prasarak Mandali.
Sharada Sabhagriha,

S P College Campus

Tilak Road,

Pune 411030 - Maharashtra.
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To,

Mr.

Section — 3

LETTER FOR SUBMISSION OF TENDER.

From:

Mahesh Purandare

Shikshan Prasarak Mandali.

Sharada Sabhagriha,

S P College Campus

Tilak Road,

Pune 411030 - Maharashtra.

Sub: Proposed Civil Works for Construction of Girls Hostel Building (B+G+20)

and Ancillary Structures for Welingkar Institute, for M/s. Shikshan Prasarak
Mandali at Plot No 226 (C. S. No. 202B/10), Matunga (E)-400019, Mumbai,
India.

Dear Sir,

1.

Having visiting the site & examined the Tender document consisting notice Inviting Tender,
General Conditions of contract, specifications, Drawings, Time Schedule, Schedule, Schedule of
Rates and other documents and papers, all as detailed in the tender documents prepared by
your Consultants M/s. Structwel Designers & Consultants Pvt Ltd. and having understood the
provisions of the said tender documents and having thoroughly studied the requirements of
“Shikshan Prasarak Mandali, Pune , related to the work tendered in connection with the project
and having conducted a thorough study of the job, Site(s) involved, the site conditions, soll
condition, the climatic conditions of labour, power, water, material & equipment availability and
suitability of borrow area, the availability of land for right of way and temporary office and all
other factors and facilities and things whatever necessary to related to the formation of the
tender and the performance of work, I/We hereby submit my/our tender for the performance of
proposed work in accordance with the terms and conditions and within the time mentioned in the
Tender Documents at the rate(s) quoted by me/us in the accompanying Schedule(s) of Rates
included within the Tender Documents.

It has been explained to me / us that the time stipulated for job(s) and Completion of Works (s) in
all respects and in different stages mentioned in the “Time Schedule of Completion of jobs” and
signed and accepted by me / us is ESSENCE OF THE CONTRACT. I/We agree that in case of
my/our failure of strictly observe the time completion of work in all respects according to the
schedule set out in the said “Time Schedule of completion of job (s)”, I/We shall pay liquidated
damages to the Employer as per provisions of tender documents.

I/We agree to pay the Earnest Money & Security Deposit / Performance Guarantee and accept
the terms & conditions laid down in the memorandum below in this respect.

| / We have annexed the following documents to this tender.

)] SECTION 5- MEMORANDUM
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ii) SECTION 6- NO DEVIATION CONFIRMATION

i) ANNEXURE A- APPENDIX TO CONDITIONS OF CONTRACT

iv) ANNEXURE B- FORM OF AGREEMENT

V) ANNEXURE C- PROFORMA FOR STRUCTURE & ORGANIZATION DETAILS

Vi) ANNEXURE D- PROFORMA FOR DETAILS OF TECHNICAL &
ADMINISTRATIVE PERSONNEL OF THE COMPANY.

Vii) ANNEXURE E- PROFORMA FOR ENROLLMENT WITH VARIOUS
ORGANISATIONS.

viii)  ANNEXURE F- LIST OF MAJOR WORKS COMPLETED DURING LAST SEVEN
YEARS.

iX) ANNEXURE G- LIST OF MAJOR WORKS ON HAND

X) ANNEXURE H- DETAILS OF PLANT AND EQUIPMENT WITH BIDDER

Xi) ANNEXURE |- OTHER RELEVANT INFORMATION

Xii) ANNEXURE J- SCHEDULE - “F”

xii)  ANNEXURE K - TEF ACCEPTANCE

xiv)  ANNEXURE L - PAYMENT TERMS ACCEPTANCE

XV) ANNEXURE M - UNDERTAKING

xvi)  ANNEXURE N - RTGS-NEFT BANK DETAILS

xvii)  ANNEXURE O - PAYMENT TERMS

xviii)  ANNEXURE P - PRICE BID

xix)  ANNEXURE Q - PROFORMA FOR WATERPROOFING QUALITY
PERFORMANCE GUARANTEE

XX) ANNEXURE R - PROFORMA FOR ANTI-TERMITE TREATMENT
PERFORMANCE GUARANTEE

xxi)  ANNEXURE S - CONFIRMATION ON SCHEDULE OF RATES

xxii)  ANNEXURE T - SCHEDULE OF LABOUR/RATES

xxiii)  ANNEXURE U - LIST OF DISPUTES

xxiv)  ANNEXURE V - SUBMISSION OF QUALITY ASSURANCE PLAN

xxv)  ANNEXURE W - CONFIRMATION ON HOUSEKEEPING

xxvi)  ANNEXURE X - MATERIAL PROCUREMENT PLAN

I/We hereby undertake that the statements made herein and the information given in the
Annexure referred to above are true in all respects, and that in the event of any such statement
or information being found to be incorrect will entitle the Employers to resend any resultant
Contract.

I/We agree to complete the work within 24 months or mutually accepted schedule from the date
of award of the work.

| / We agree to pay the Government Tax (State and Central) works contract as required by you.

| / We, understand and agree that if | / We am/are awarded the work, on the Retention Money
amount / any pending amounts including of running Accounts bills, price differential for agreed
materials, final bill amount lying with the Employers from submission of this tender document till
the finalization of bills and defects liability period, will not bear any interest under any
circumstances and the Employers will not be liable to pay any amount towards interest,
compensation, demurrage charges, finance charges, delayed payment charges etc. on such
amounts.

| / We agree to pay the Government Sales Tax (State and Central), works contract tax, Turnover
tax, octroi, duties and any other taxes applicable and prevailing from time to time on such items
for which the same are leviable and the rates quoted by me / us are inclusive of the same.”
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10. I/We, am/are submitting herewith my/our authority to sign the above tender document and the
same shall be binding on my / our company for all the times during the pendency of contract.

Dated this  day of 2024.

BIDDERS SIGN & STAM

Yours faithfully,

SIGNATURE OF THE TENDERER

Name & Designation of Authorized
Person signing the tender on behalf
of the tenderer (s).

Encl: As Stated.
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b)

c)

d)

e)

Section =5

MEMORANDUM

General description of work . Proposed Civil Works for Construction of Girls
Hostel Building and Ancillary Structures for
Welingkar Institute, for M/s. Shikshan Prasarak
Mandali at Plot No 226 (C. S. No. 202B/10),
Matunga (E)- 400019, Mumbai, India.

Earnest Money . ¥ 25, 00,000/- payable in DD/ Pay Order in favour
of the Owner valid for period of 60 days from the
date of submission of tender.

Performance Security © 1% of Contract Value in the form of a bank
guarantee issued by a Nationalised bank in
favour of the Owner shall be submitted at
starting of the work & same shall be released
along with the Final Bill.

Retention Money ' In addition to performance security, 5% (Five
percent) of the value of the work done and
approved by the Engineer-In-Charge at the time
of approving the relevant R. A. Bill will be
deducted in cash from each R.A. Bill. Retention
Money will be released along with payment of
after the Defects Liability Period of 12 months
OR against issuance of a PBG issued by a
Nationalised Bank (acceptable to the owner) of
an amount equal to the Retention Money for the
term of the Defects Liability Period.

Time allowed to start the work . 7 days.

Should this tender be accepted, | / We hereby agree to abide by and fulfill all terms and
conditions referred to above and in default thereof, to forfeit and pay to the OWNER or its
successors or its authorized nominees such sums of money as we stipulated in Tender
Documents.

I/We hereby pay the Earnest Money of Rs. in Bank Demand Draft / Bank
Guarantee No. issued by (Name and
office of Indian Nationalized Bank) in favor of M/s. Shikshan Prasarak Mandali, Sharada
Sabhagriha, S P College Campus, Tilak Road, Pune 411030 - Maharashtra.

If I/We fail to commence the work specified in the Memorandum above, or | / We fail to deposit
the amount of Security Deposit specified in the Memorandum above, | / We agree that the said
OWNER or its successors without prejudice to any other right or remedy be at liberty to forfeit
the said Earnest Money shall be retained by OWNER towards the Security Deposit specified in
(c) above. The said OWNER shall also be at liberty to cancel the Notice of Acceptance of Tender
if I/We fail to deposit the Security Deposit as aforesaid or to execute an Agreement or to start
SUPPLY as stipulated in the Tender Documents.

BIDDERS SIGN & STAM Page 14 of 664


https://en.wikipedia.org/wiki/File:Indian_Rupee_symbol.svg

I/'We enclose herewith evidence or my / our experience of execution of works of similar nature and
magnitude carried out by me/us in the prescribed Proforma and also the Income-tax and Sales-tax
Clearance Certificates.

Dated the day of 2024.

Witness:
Name in Block letters:
Address
Yours faithfully,

SIGNATURE OF THE TENDERER

Name & Designation of Authorized
Person signing the tender on behalf
of the tenderer (s).

Encl: As Stated.

BIDDERS SIGN & STAM Page 15 of 664



Section — 6

Bidders are required to give their No Deviation confirmation and certificate in the
prescribed format as below on their letterhead.

NO DEVIATION CONFIRMATION

TENDER NUMBER:

Sub: Proposed Civil Works for Construction of Girls Hostel Building and Ancillary Structures
for Welingkar Institute, for M/s. Shikshan Prasarak Mandali at Plot No 226 (C. S. No. 202B/10),
Matunga (E)-400019, Mumbai, India.

We understand that any deviation / exception in any form may result in rejection of bid. We,
therefore, certify that we have not taken any exceptions/deviations anywhere in the bid and we
agree that if any deviation / exception is mentioned or noticed, our bid may be rejected.

(SEAL AND SIGNATURE OF BIDDER)
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Section =7
SCOPE OF WORK

Proposed Civil Works for Construction of Girls Hostel Building and Ancillary
Structures for Welingkar Institute, for M/s. Shikshan Prasarak Mandali at Plot No
226 (C. S. No. 202B/10), Matunga (E)-400019, Mumbai, India.

Location of site: - Girls Hostel Building for Welingkar Institute for M/s. Shikshan Prasarak
Mandali at Plot No 226 (C. S. No. 202B/10), along with Bhalchadra Marg, F/N Ward, Matunga
(E)-400019, Mumbai, India. The site abuts on 12.21 mtrs wide Sir Bhalchandra Road on East
side & 6.00 mtrs wide passage on North side.

The Scope of work shall include execution of work in accordance with Detailed Specifications of all
the works; Tender Drawings, Architectural, Approved Structural & Services Drawings, list of
Approved makes of works, General Technical specifications of works and other conditions stipulated
in Tender Document.

The scope shall generally include but not limited to Demolition Supply, Construction, Testing and
Commissioning of bidder's work comprising Civil, Structural, Structural Strengthening, Demolition
and land development works at site and allied works. All the works are described in detalil in the
form of Tender drawings, detailed section wise technical specifications, Quality Assurance plan,
Finishing Schedule, Schedule of rates, which shall be an integral part of this tender document.

The tender document consists of aspects like Special Conditions of Contract, Safety Clauses for
contract execution, Interpretation of various items, List of approved makes and Quality of materials
to be used for construction, and various Proforma that are required to be submitted by bidder along
with their bids, also the detailed Technical Specifications, Quality Assurance Plan Tender drawings
and Finishing Schedule have been attached. Bidders are requested to go to all the documents of
the tender in conjunction to get a better understanding of the project.

The scope of work shall be carried out as per the conditions of the contract as explained in the
Special conditions of the contract, General conditions of contract, and other conditions and due
diligence to adhere to the quality and safety standards as explained in the contract and to the
satisfaction of the owner.

The Contractor will submit the detailed PERT/CPM chart to consultant/PMC after award of the work
so that planning of release of stage-wise drawings may be ensured. Accordingly, stage-wise GFC
drawings will be released as per the progress of the works achieved by the Contractor. The GFC
drawings will be issued after scrutiny of the drawings by consultant/PMC and proper approvals from
Client. No advance drawings shall be issued to the Contractor. The Contractor may make advance
planning according to the drawings attached with the Tender document as the drawings are detailed
and comprehensive.

The contractor shall arrange water and electricity at his own cost within the quoted rates along with
its distribution arrangement which shall be required for carrying out the scope of work as above.

The proposed scope of work consists of:

Approximate Area

SI. No. Floor ( Sq. Meters)

Girls Hostel Building

L (Basement+G+20 Floors) 4207.4 SQM Approx
2. Hard Paved Area+ Landscape 294 Sgm
3. Compound Wall+ Sliding Gates 87 Rmt
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Floor wise users of the building:

Sl. No. Floor Floors Occupancy of Floors
Space for pump room + Space of utility
1. (B-gsfsmr?]?rg) + Flushing tank + Domestic tank + Fire
' U.G. tank
5 Ground floor Reception + Gue_st room + Utility room +
Surface car parking in stilt area
Administration office + Residence of
3. 1st floor
warden + Guest room
04 nos. of Hostel room + 01 Common
4, 2nd floor
room
3rd, 5th, 9th, 11th, 13th,
5. 150, 17t & 19 floors 05 nos. of Hostel rooms on each floor
6 4th, 6th, 8th, 10th, 121th, ?jorr::)z.noéai;%s;ﬁ)lorfoms + 01 Common
' 16th, 18th & 20th floors
7in & 14nfloor (Refuge 02 nos. of Hostel rooms + 01 Common
7. room + Refuge area on each floor
Floors)
Open to sky (treated as refuge area),
Stair Cabins (2 Nos), LMR, OHT (
2Nos)+ 1.5m RCC Parapet+RCC Frame
8. Terrace structure on Peripheri to support
elvation Treatment as per elevation

Shore Piling

Demolition works as per site requirements.
Earth Work in soil, soft rock, hard rock excavation and filling
Foundation works open foundation, Rafts

RCC Retaining Walls

RCC works

Vacuumed dewatered Floor

Masonry work, Plaster, Painting

Tilling

False Ceiling Work

Storm water drain, Rainwater harvesting works.
Water proofing work as specified.

Door and window work.

Landscaping, hardscape, Pavers

Plumbing and sanitation works

Underground & Overhead Water Tank

Hard Paving

BIDDERS SIGN & STAM Page 18 of 664




e Site Development works comprises of 1.5m high 230mm thick brick compound
wall on the two sides of the plot with 600mm high chainlink fencing above it,
internal side of the brick compound wall shall be cladded with 18mm thick granite
stone of approved quantity. The top of the brick wall shall be finished with broken
glass pieces. Extreanl side of the compound wall shall have 20mm plaster with
Apex paint + entrance gate,

e Storm water drain, landscaped area at the entrance and external courtyards,
pathways, car and bicycle parking.

e Electrical, CCTV, PA, Firefighting System as per Drawing and
specifications

e Miscellaneous works.

Exclusions:
e Design, Supply and installation of PEB Structure.

e Deck Sheeting.

e Cost of Furniture (Table, chairs, bed, mattress) & Interior Works
e HVAC

e Supply of Lift

The scope of work is not restricted to the above. The contractor is bound to execute any
other work required for the completion of the project.

The consultants / client may decide to award part of the work to other contractor(s) without
assigning any reason whatsoever at any point of time.

The whole of the work may / may not be allotted to one Contractor. If at any stage of the
work, if the Consultant/client is so satisfied that there would be substantial delay on the part
of the contractor to complete the works or the contractor is unable to deliver desired quality
workmanship, the Employer after having received such advice from the Consultant, shall be
at liberty to allot such parts of the work as advised by the Consultant, to any other agency.

NOC’S / APPROVALS/ CLEARANCE OF PROJECT FROM LOCAL BODIES/
AUTHORITIES

The Contractor will take necessary Statuary Approvals/ NoCs / Clearance from all concern
Local Authorities / Departments (MCGM/ State Electricity board etc./ Electrical inspectorate/
pollution department/ forest department etc.), if any, required before start of the work / during
the work / after execution of work & before handing over the Project.

The fee for getting these approvals, shall be deposited by the Contractor to the concerned
Department / Authorities and will be reimbursable to the Contractor on producing of original
receipt of deposited fee and no extra cost for the same shall be claimed by the contractor.

The contractor shall mobilize the resources at site after getting approval / NoC’s/ Clearance
from all concern Local Authorities / Departments if any, essential before start of the
construction and shall not make any claim due to any delay in approval.

The contractor will follow all the Guidelines for Air Pollution Mitigation act per MCGM
Notice no MGC/F/1102/ Dated 25-10-2023.
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1. Solid waste Management NOC till the completion of the project in all respects. i.e. up to
obtaining the completion certificate or Occupation certificate from MCGM.

2. Royalty for the excavation

3. Final Tree NOC

4. Final CFO NOC

5. Carriage entrance from F- North Ward.

6. Water connection execution outside our plot

7. BEST/Adani/Power Supply Agency for electric connection work

8. Street connection for sewerage outside our plot.

9. Local police station

10. Local ward office i.e F- North Ward. issues during construction

11. Local complainants during execution of work

12. Construction Water and Electric connection

13. Labour hutments and related issues.

14. Temporary office for construction purpose permission.

15. Lift certificate from concern authority.

16. As per a recent circular from MCGM. daily the work to be carried out between 6 AM to10PM.

17. The contractor is binding for the circulars /notifications issued by authorities from time to
time.

18. During construction the height of the barricading shall be 25 Mtrs and green cloth up to 20th
floor for covering the building from all the sides. Contractor has also to provide water
sprinklers on the site as dust mitigation.
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Section — 8
SPECIAL CONDITIONS OF CONTRACT

Contents:

1. DEFINITIONS 2. GENERAL

3. CONTRACT PERIOD 4. PAYMENT
SECURITY

5. CANCELLATION OF TENDER 6. DEPOSIT/PERFORMANCE
GUARANTEE

7. LIQUIDATED DAMAGE 8. MOBILISATION ADVANCE

9. TAXES AND DUTIES 10. STATUTORY APPROVALS

11. | INCOME TAX 12. GST

13. | RETENTION MONEY 14. WATER

15. | ELECTRIC POWER 16. SITE FACILITIES

17. | MONTHLY RUNNING BILL 18. FINAL BILL

19 MINIMUM RESOURCE

" | REQUIREMENT

1. DEFINITIONS

“Design consultant” shall mean ASSOCIATED ARCHITECTS having their office at
"Shreedhar",1170/31/4, Revenue Colony, Shivajinagar, Pune-411005

“‘MEP Consultant and PMC” shall mean Structwel Designers & Consultants Pvt. Ltd.,
(STRUCTWEL) having their office at Plot No. 15, Sector-24, Off Sion-Panvel Highway,
Turbhe, Navi-Mumbai-400705, India.

Engineer-in Charge shall mean Resident Engineer at site designated by Employer.

2. GENERAL

2.1

2.2

2.3

24

These Special Conditions of Contract (SCC) shall be read in conjunction with the General
Conditions of Contract (GCC), Schedule of Rates, specifications of work, drawings and
any other document forming part of this Contract wherever the context so requires.

The Contractor may please note that Special conditions are part of the Contract
Documents, which he shall fulfill in all respects. The cost towards these shall be included
in BOQ rates.

In case of variation the contents in Special conditions of contract shall take precedence
over General conditions of Contract.

Notwithstanding the sub-division of the document into these separate sections and
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2.5

2.6

2.7

2.8

volumes, every part of each shall be deemed to be supplementary of every other part and
shall be read with and into the Contract so far as it may be practicable to do so.

If any provision in the General Conditions of Contract / General Purchase Conditions is
repugnant to or at variance with any provision(s) of the Special Conditions of Contract and
/ or the Agreed Variations or if any provision of the Special Conditions of Contract is
repugnant to or at variance with any provision(s) of the Agreed Variations, and the two
cannot be reconciled or otherwise co-exist, then unless a different intention appears, the
provision (s) of the Special Conditions of Contract shall be deemed to override the
provision (s) of General Conditions of Contract and the provision (s) of the Agreed
Variations shall be deemed to override the provision(s) of the Special Conditions of
Contract, but only to the extent that such repugnancies in the General Conditions of
Contract cannot be reconciled with the Special Conditions of Contract and / or Agreed
Variations or to the extent that such repugnancies in the Special Conditions of Contract
cannot be reconciled with the Agreed Variations, as the case may be.

It will be the Contractor’s responsibility to bring to the notice of Engineer-in-Charge any
irreconcilable conflict in the Contract documents before starting the work (s) or making the
supply with reference to which the conflict exists.

Wherever it is stated in this Bidding Document that such and such a supply is to be
affected or such and such a work is to be carried out, it shall be understood that the same
shall be effected/carried out by the Contractor at his own cost, unless a different intention
is specifically and expressly stated herein or otherwise explicit from the context. Contract
value (also referred to as Contract Price) shall be deemed to have included such cost.

The materials, design and workmanship shall satisfy the applicable relevant Indian
Standards, the job specifications contained herein & codes referred to. Where the job
specifications stipulate requirements in addition to those contained in the standard codes
and specifications, these additional requirements shall also be satisfied. In the absence of
any Standard / Specifications/Codes of practice for detailed specifications covering any
part of the work covered in this Bidding Document, the instructions/directions of Engineer-
in-Charge will be binding on the Contractor.

In the absence of any Specifications covering any material, design or work(s) the same shall be
performed/ supplied/ executed in accordance with standard Engineering practice as per the
instructions/directions of the Engineer-in-Charge, which will be binding on the Contractor.

CONTRACT PERIOD:

The contract shall be valid for a period of 24 months from the date of Intimation by Shikshan
Prasarak Mandali, Pune’s contract coordinator to the contractor to start the work and shall

include the rainy season.

. DRAWINGS:

Tender Drawings issued with the Bid documents give details necessary to understand the work.
The contractor is to submit as built drawings along with the final bill.

. DOCUMENTS TO BE MAINTAINED AT SITE:
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The following registers/documents will be maintained at site by the contractor at his own cost
but may not be limited to the below list. And would be as per the format given by the consultant.
They should be available for inspection by the Consultant’s representative during his site visit or
as required by Consultant.

Work order copy

BOQ with final rates
Tender

Company quality and safety manual
Organization chart
Drawing register
Drawings new and superseded in separate folders
Latest bar chart

Daily progress reports

10. Weekly progress reports
11. Monthly progress reports.
12. Hindrance register

13. Material receipt

14. Material challans

15. Cement stock register

16. Sand stock register.

17. Steel stock register

18. Strata testing report

19. Cement testing report

20. Sand testing report

21. Steel testing report

22. Cube register

23. Pour cards

24. Other material test reports
25. Triplicate book for Memos.

CoNorLNE

6. PAYMENT:

Running Account Bills should be presented for settlement. The Running Account Bills will be
checked & certified by the Consultant within a period of 7 working days to check and certify
the bill by consultant after receiving soft and hard copy of bill along with all necessary
documents and payment shall be paid within 15 working days from the date of certification by
consultants. All bills shall be submitted in soft copy as well as hard copy. The minimum
amount of RA bill shall be Rs One Crore & duration of bill shall not be more frequent than
One Month. All the Test reports, Joint Measurement Reports, Progress reports with
photographs, Excess savings statements are also to be submitted along with the Running
Account Bills. The Employer / Consultant shall be within his rights to adjust and deduct the
advances such that full recovery will be made at appropriate stage.

7. CANCELLATION OF TENDER:

Shikshan Prasarak Mandali reserves the right to cancel this tender on its own discretion
without assigning any reason. Shikshan Prasarak Mandali reserves the right to modify /
withdraw this tender based on its project needs which are dynamic in nature and accordingly
may decide to modify / cancel this tender. Under such circumstances, Shikshan Prasarak
Mandali shall return the Tender Fees and the EMD amount to all the bidders within 30 days
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of cancellation of Tender. No interest shall be payable on the Tender fee and the EMD
amount.

8. SECURITY DEPOSIT/PERFORMANCE GUARANTEE:

Contractor to submit 1% of Contract Value in form of performance bank guarantee (PBG)
valid till contract period + 2 months, if project extends the bank guarantee needs to be
extended without any cost to client. The bank guarantee will be returned on project
completion.

9. LIQUIDATED DAMAGE / BONUS:

Penalty for Delay: All the Works will have to be completed as per the Work Schedule, which
may be amended by the Contractor and the Owner jointly from time to time. In the event that
the Contractor fails to achieve Completion of the entire Civil Works within the time stipulated
plus such reasonable extension of the time as the Engineer-In-Charge may allow on account
of delay in the Civil Works due to circumstance beyond the Contractor’s control, liquidated
damages / penalty shall be levied at 0.5% of the Contract Value per week or part there of
(including Sundays & holidays) up to a maximum of 5% (Five Percent) of the Contract Value
and the amount of such liquidated damages / penalty shall be recovered from the Contractor.

Bonus for Early Completion of Work: In case of early completion of work before period of
completion 24 months or more, when there is no reduction in original scope of work by more
than 10%, and no extension granted on either SPM or Contractor’s account, Contractor shall
be entitled for a bonus of 1% for each 30 days early completion of work. The period of less
than 30 days shall be ignored while working out bonus. The maximum bonus shall be limited
to 2.5% of original contract value. The completion date shall be reckoned as the date of
issuance of completion certificate by engineer.

10. MOBILISATION ADVANCE:

The contracto, if requested, shall be paid recoverable Mobilisation advance upto the
maximum 5% of awarded contract value against submission of bank guarantee for an
equivalent amount form a Indian Nationalised Bank.
RECOVERY OF MOBILISATION ADVANCE:
Mobilization advance shall be completely recovered from first five bills. The Bank guarantee
furnished shall be valid up to date of completion of entire work as stipulated in the contract.
Bank guarantee will be released once the Mobilization advance is recovered.
Mobilization at site by the contractor is not subject to disbursement of Mobilization Advance
by client.

11. TAXES AND DUTIES

a) Bidders are required to quote prices as per the bill of quantities (BOQ) and rates shall be
inclusive of all taxes and duties except GST. The rate of GST shall be indicated
separately in the Price Bid and also in the technical bid. Bid shall be evaluated based on
landed cost at site after taking into account Input Tax Credit Benefit if available to
Shikshan Prasarak Mandali as per Tax Regulations at the time of price evaluation. The
bidder shall provide details, namely GST Registration Number along with the copy of
registration certificate.

b) “Shikshan Prasarak Mandali may claim GST, if applicable as per tax regulations” The
bidders should quote GST separately (In rates as well as in values). GST thereon shall
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be payable extra as actual against copy of invoice in triplicate indicating GST registration
number and category of service. Bidders shall furnish the present rates of GST as
applicable.

c) All the invoices raised shall be "Tax Invoice" and shall be in the manner set out under
Section 86 of the Act, so as to ensure that Input Tax Credit could be availed by Shikshan
Prasarak Mandali on payments to the Contractor.

d) Any Statutory variation in GST, within the contractual completion period, shall be on
Employer’s account, against submission of documentary evidence. However, in case of
delay in completion period beyond the contractual date, for reasons attributable to
contractor, any increase in these rates shall be borne by the contractor, whereas any
decrease shall be passed on to the Employer.

e) Further, in case of delay in completion of work, due to reasons attributable to contractor,
any new or additional taxes, duties or levies imposed after the contractual completion
date shall be on contractor’s account.

f) Notwithstanding the foregoing, EMPLOYER shall not bear any liability in respect of:

i.  Personal taxes on the personnel deployed by the Contractor, his Sub Contractor
and Agent etc.

ii.  The Corporate Taxes in respect of Contractor and his Sub-Contractor and other
Agents.

iii.  Any other taxes / duties/ levies

12. STATUTORY APPROVALS

Contractor is responsible for taking statutory approvals except in places where ever stated in
the bill of quantities or other pales in the tender. And account of the same to be taken in the
rates quoted for those items. However, if any documents related to approval is required from
the contractor the same to be furnished to the client.

13. INCOME TAX

Income tax at the prevailing rate shall be deducted from the CONTRACTOR’s bills as per the
Income Tax Act. EMPLOYER shall issue the necessary TDS Certificate to the
CONTRACTOR. Bidders Shall provide their PAN No., GST Registration No. in their un-priced
bid.

14. GST

Contractors shall submit proper tax invoices for local purchase, as per the GST Act, to
enable Shikshan Prasarak Mandali to take full input tax credit under GST Act, in the absence
of which, payment shall not be released. T.I.N. No. shall be indicated in all local purchase
orders / invoices towards procurement of materials. T.I.N. no will be provided to Contractor
after the job is awarded.
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15. RETENTION MONEY:

5% retention money towards further security will be deducted from all the interim bills
including final bill. 100% will be released after 1 year from completion (Defect liability period).
The amount can be released after submission of Equivalent amount of bank guarantee from
a nationalized bank valid for a period of minimum one year (Defect liability period).

16. WATER AND ELECTRICITY:

Water for construction shall not be made available to the contractor. Contractor has to
arrange the construction water without any extra cost. The contractor at his own cost shall
arrange distribution of pipe networks, storage and such distribution network arrangement
shall have the prior approval of the Engineer-in-Charge so as not to interfere with the layout
and progress of other jobs.

All temporary arrangements for distribution of construction water shall be removed forthwith
after completion of the work or if there is any hindrance caused to the other works, the
contractor will re-route or remove the temporary lines at his own cost in a manner so as to
continue his (contractor's) work in an uninterrupted manner.

Supply of electric power for the work shall be in scope of contractor within quoted rates.
Owner will not provide source of electricity for the work. Further arrangement for power
distribution shall be made by contractor depending upon the construction power requirement
at his own cost as per Electricity Act and Rules framed there under and approved by
Engineer-in-Charge. No power shall be provided for structural fabrication/ erection/ welding
work at site. The contractor will arrange DG set on his own till construction power is
established.

All temporary arrangements for distribution of construction power shall be removed forthwith
after completion of the work or if there is any hindrance caused to the other works, the
contractor will re-route or remove the temporary lines at his own cost in a manner so as to
continue his (contractor's) work in an uninterrupted manner.

The contractor will be responsible for overall lighting of the site.

17. SITE FACILITIES

(@) Contractor shall provide and maintain site office of minimum size 10’ feet X12’ feet
for consultant with toilet facility and air-conditioning including furniture, fixtures,
drinking water and electrical power. The location shall be finalized by the Engineer-
In-Charge. The contractor shall be responsible for obtaining permission for
temporary office for construction purpose .

(b) The site office can be made in Porta cabin shall be completed and handed over
within 7 days of Notice to proceed.

(c) The Contractor shall establish his office, laboratory, stores, steel storage and
fabrication yard, cement storage shed in watertight construction and of adequate
capacity, drinking water facilities, sanitization facilities, rest room, for his staff and
workers. Proper access and internal roads for vehicular traffic in all-weather shall be
provided. The contractor shall prepare and submit to Shikshan Prasarak Mandali
such a drawing/layout showing all the above facilities.
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(d)
(€)
(f)

(9)
(h)

()
(k)

()

No storage of material would be allowed in the existing factory premises.
Cement godown of minimum 500 bags.

Statutory approvals, licenses for above mentioned facilities shall be obtained and
maintained by the contractor at his own cost

No labour camp shall be allowed inside the site premises.

Contractor to make arrangement for Labour toilets and staff toilets in form of porta
cabin along with septic tank and soak pit and the same need to be maintained till the
completion of project

Contractor shall have to provide computer facilities at site for keeping various
records, filling of all projects related data etc. with Xerox facility.

Fax facility, land line / mobile at site for efficient communication.

Contractor shall have to retain four wheeler like jeep, at site for easy maneuvering of
men and materials.

Contractor shall have to establish site laboratory for testing of civil materials.

(m) Manpower required at site:

Contractor shall have to engage minimum:

(n)

¢ 1 full time Project manager (Degree holder) — minimum 15 years of experience at site.
¢ 2 Full time engineers (Degree holder) — minimum 5 years of experience at site.

¢ 1 Safety Officer, certified in fire & safety at site.

¢ 2 Supervisors (Diploma holder) with 4-5 years’ experience at site:

¢ 1 full time storekeeper

¢ 1 office assistant

Colored photos of size 8" x 6” with-negatives, covering all important activities of all
structures shall be submitted with the RA Bills every month.

18. MONTHLY RUNNING BILL:

The contractor shall prepare and submit a running bill once a month covering work done in
that particular month. The minimum R A Bill amount shall be One Crore rupees. The
Engineer-In-Charge shall check, certify and forward to the Employer for further necessary
action.

19.

FINAL BILL

. Only on obtaining virtual completion -certification from the Employer, the
Contractor shall submit the FINAL BILL which will be settled within a period of two
months provided there is no dispute. The completion certificate will be issued only
after all the defects pointed out are rectified completely to the satisfaction of the
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Employer and documented in the form of Acceptance of work by the Employer.
Reconciliation of all the materials should be submitted along with the bill.

1. Final Bill:

(a) As soon as possible after the Works/Plant/Equipment have been completed and
successfully commissioned the Contractor shall forward a certified final account to
the Consultant. This shall include a reconciliation of all materials or things issued
by the Employer. No claims will be entertained after receipt of the final bill. It
would require 45 days for certification of final bill and payment shall be paid within
45 working days from the date of certification by consultants.

(b) The Consultant shall check and certify the final amount admissible on the final bill.
The Contractor shall be entitled to be paid this amount less than percentage (%)
indicated in the Tender as Security for performance during the Maintenance
period, and the value of all payments made on account against Interim
Certificates, and any other amounts payable to the Employer and any other
deductions required by law.

(c) The amount retained from the Final Bill towards security for the performance
during the Maintenance period shall be released by the Employer on the issue of
the Maintenance Certificate. The Security Deposit shall be released along with the
payment of the final bill.

(d) The final bill shall be submitted by the Contractor in a form approved and in the
manner prescribed by the Consultant.

(e) At the time of receiving the final payment the contractor has to submit no due and
no claims certificate to the client.

(H Final payment will be done only after complete site clearance and demobilization
from site and removing all temporary structures, material, machineries, site office
etc. complete to the satisfaction of client and consultant.

II. Recovery of Sums Due:

Whenever under the Contract any sum of Money shall be recoverable from or payable
by the Contractor, the same may be deducted from any sums then due or any
become due to the Contractor under the Contract or under any other Contract with the
Employer.

20. MINIMUM RESOURCE REQUIREMENT

Contractor to provide detailed resource planning including machines, men and material
required to complete the project within the duration as stipulated in the tender. Resource
planning should be indicated per week basis for all activities required for completion of the
project. Deficiency if any in the resource planning shall be rectified and resources required
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shall be mobilized by contractor as per instruction of consultant/ employer with no additional
cost.

This resource chart will be reviewed and tracked on every week basis and a penalty of Rs.
50,000/- per week would be imposed if there is any shortfall in the resource deployment to
maximum limit of 5% of contract value.

Contractor to provide on site one full time project manager of minimum 15 Years of
experience from the start of the project as stated in the tender. If the contractor fails to
provide the same Penalty of Rs. 5,000 per day shall be levied on non-availability of project
manager at site maximum up to 5% of contract value, deductible from next immediate bill of
the contractor.

21. PROJECT MANAGEMENT TEAM
Contractor to work in close coordination with the project management team appointed by
client at site and will strictly abide to the instruction and requirement given by them.
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SECTION-9

HSE & Safety Clauses for Contract Execution

HSE Guidelines for Contractors:

Introduction

Health and safety in construction is not a matter to be taken lightly. In fact, health and safety
needs to be front of mind in every aspect of construction at all times. The construction industry
is prone to many hazards and accident potential. Construction materials, tools, machinery and
handling techniques all come with their own dangers. The main types of accidents which cause
death or serious injury on construction sites include falls, incidents with site vehicles, collapsing
materials and mobilized cranes and contact with overhead power lines.

Most accidents can be avoided by proper training & awareness, implementing stringent health
and safety protocols and ensuring those protocols are constantly maintained. H&S methods will
ensure the construction site has a good design; proper planning and uses tried and tested
safety techniques.

There is simply no excuse for slacking or cutting corners when it comes to health and safety in
construction. Poorly implemented health and safety techniques and design with improper
management can result in accidents, illness and even death.

Construction is a high hazard industry that comprises a wide range of activities involving
construction, alteration, demolition, digging, material stacking, and/or repair. Examples include
residential construction, bridge erection, roadway paving, excavations, demolitions, and large
scale painting jobs. Construction workers engage in many activities that may expose them to
serious hazards, such as falling from rooftops, unguarded machinery, working in confined
space, being struck by heavy construction equipment, electrocutions, silica dust, and asbestos.

Potential hazards for workers in construction include:
* Scaffold collapse;
« Falls (from heights);
» Falling of object;
* Failure to use proper personal protective equipment.
e Electric Shock /Electrocution
e Fire
e Dust and pollution

Everyone is responsible to act in a manner so as to provide:
a) Safety to himself.

b) Safety to his fellow employees

c) Protection to the public and environment

d) Protection to the company’s property

= Help prevent accidents and injuries before they occur. Stay alert at all times. Watch for any
situation that may cause (or) lead to accident and injury to yourself and others on the job.

= Practical jokes, horseplay, drinking of alcoholic beverages, fighting and use of illicit drugs
are strictly prohibited.
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Always obey work instructions given to you. If you are not clear what you have to do, ask
your supervisor.

What is familiar to you is new to the new workers. Explain and show them the correct way of
working.

Always remember that low accident rate increases productivity and reduces cost.

Report promptly any near miss, incident (or) dangerous occurrence to your supervisor
immediately and cooperate fully in any investigation.

Report all unsafe conditions, tools, equipments to your supervisor so that any dangerous
condition can be corrected before it can cause accident.

Flammable materials should not be carried inside the plant premises without any
obstruction.

No one will remove, displace, damage or destroy safety equipment furnished for use on the
job nor interfere with its use.

Handle all compressed gas cylinders with care, use in upright position well secured and
each type of gas separated with valve protection caps in position. Storage of cylinder with
upright position and properly tied with chain.

For working at height for longer periods use a ladder fixed with Height (4) = Ground Width
(1) ratio (or) properly erected scaffolding.

Obey the instructions mentioned in the safety signs posted in the plant premises.

Actively participate in the emergency drills and exercises conducted in the plant and act as
per your role.

Actively participate in safety meetings and contribute through your valuable suggestion for
the promotion of safety.

Know the location of the emergency exits and exits and emergency equipments. Familiarize
yourself on the use of all emergency equipments e.g. Self-Contained Breathing apparatus.

Wear / use all safety / protective gear provided for your safety. Use them even if slightly
inconvenient: slight inconvenience is better than an injury.

Wear hard hat at work and inside the designated areas.

High levels of noise will damage your hearing. Hearing protection devices are required to be
worn in designated high noise areas.

When working over water / at a height of more than 2 mts, safety belt / harness should be
used. (According to rule heights more than 1.8 mts height full body harness should be used
also use LIFE LINE)

Don’t use compressed air for cleaning your clothes (or) body
Drive carefully and obey all road safety rules and speed limits

Unauthorized entry of vehicle/persons inside the plant is strictly prohibited
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= All jobs should be carried only with a valid work order and ensuring to have a authorized
license to work / and (or) a work permit.

= Keep assembly point/ area free of obstacles/ hurdles and easily accessible.

= Display signages directing the safety devices (extinguishers/ sand buckets/ hydrants etc.)
= Display signages for assembly point location.

= Display signage for fire safety staircase.

= Display emergency call numbers at various locations.
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Definitions

Areas of Accountability: Pre-designated area(s) normally located = 15 m from the building /
construction site, where a headcount is conducted after an emergency evacuation.

Authority Having Jurisdiction (AHJ): The regulatory agency, typically the city or town
inspector charged with code compliance, as it pertains to the specific code.

Barrier Protection: Physical separation of adequate size and strength to prevent unauthorized
access to an area, building, section of a building, excavation or space where persons and/or
vehicles are excluded or protected.

Competent Person: The two most appropriate definitions, as it pertains to a site specific safety
plan are included here-in. A competent person could be either a technically qualified and trained
individual for a specific task, such as a scaffold erector or a construction supervisor, or it could
be an individual who has the ability to recognize a hazard, and has the ability to promptly correct
it.

e a person with the appropriate certification, knowledge, or who is a technically qualified
and trained individual for a specific task, or a person who is capable of identifying
existing hazards in the workplace, selecting the appropriate control strategy, and has the
authority to take prompt corrective action to eliminate the hazards

Confined Space: any space that meets the following 3 criteria:
1. Is large enough and so configured that an employee can bodily enter and perform
assigned work.

2. Access doors and panels measuring as an example; 450 mm x 450 mm, 600 mm x 600
mm, 900 mm x 900 mm etc.

o Manhole(s)
o Tunnels
o Has limited or restricted means of ingress or egress, such as, but not limited to:

o Boilers, ductwork, elevator hoist-ways, overheads and pits, excavations, pits,
stacks, tanks, tunnels, vaults

3. Is not designed for continuous occupancy.
There are only two classifications for confined spaces;
Contract: an agreement between two or more parties for the doing or not doing of something

specified.

Contractor: a person who contracts to furnish supplies or perform work at a certain price or
rate. A written agreement between clients, contractors and their sub-contractors.

o Contractors, unless specifically identified as Main Contractor(s), shall include
both Main and subcontractors.

Employer: a person or business (contractor and/or sub-contractor) that employs one or more
people, esp. for wages or salary:
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Excavator: any company or person, including the client who performs an excavation
Facility: any building, pipe, underground enclosure such as a vault or manhole.

Inspector: a person from a local, state or federal regulatory agency who is on site for the
purpose of inspecting for compliance.

Multiple Employer Work Site: is made up of:
e The Creating Employer: the employer that caused a hazardous condition that violates an
OSHA standard.

e The Exposing Employer: an employer whose own employees are exposed to the hazard.

e The Correcting Employer: an employer who is engaged in a common undertaking, on
the same work site, as the exposing employer and is responsible for correcting a hazard.

e The Controlling Employer: an employer who has general supervisory authority over the
work site, including the power to correct safety and health violations itself or require
other to correct them. Control can be established by contractor or, in the absence of
explicit contractual provisions, by the exercise of control in practice.

Client: a person who owns; possessor; proprietor.

Project: a large or major undertaking, esp. one involving considerable money, personnel, and
equipment.

Trench: a subsurface excavation >900 mm in depth, and is < 1.5 M between soil walls, as
measured from the bottom.
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1. Safety Officer:

The Contractor shall appoint Safety Officers for site from day one till end of the job with
gualification & experience as given below,
A person shall not be eligible for appointment as a safety office unless he is,

a.
b.
c.

B.E. with 2 Years experience

3 years Diploma in Engineering & 3 Years experience

Any other graduate or +12 with Diploma in Fire & Safety will not be treated as qualified
safety officer.

Such Safety Officers may be assisted by suitable and adequate staff.
RESPONSIBILITES AND AUTHORITES OF SAFETY ENGINEER/ OFFICER-

a.
1)
2)

3)

4)
5)

6)

7
8)

9)

RESPONSIBILTIES:-

Identify the hazards associated / related to the task.

To advice on safety aspects in all job studies and to carry out detailed job safety studies
of selected job.

Suitable and sufficient risk assessment shall be carried out by the site safety engineer/
officer.

Providing Information on Legal requirements to site team.

To advice management on prevention of personal injuries and maintaining a safe
working environment.

To advice the concerned departments in planning and organizing measures necessary
of the effective control of personal injuries.

To advice on matters related to carry out safety inspections.

To check and evaluate the effectiveness of action taken OR proposed to be taken to
prevent personal injuries.

Develop Implement & and maintain Safe System of Work and Performance standard.

10) To carry out plant / site safety inspections in order to observe the physical condition of

work and the work practice and procedures followed by worker.

11) To advice on measures to be adopted for removing the unsafe physical conditions and

preventing unsafe actions by workers.

12) Investigating accidents / incidents keep records and give feedback to management.

13) To design and conduct suitable training and educational program for the prevention of

accidents and personal injuries.

14) Develop and maintain the interest of the workers in establishing and maintaining safe

system / condition of work and procedures.

15) Conduct Safety Trainings every 30 days, induction training start of project and for every

new person on board, tool box talk daily, etc. and maintain record of same.

BIDDERS SIGN & STAM Page 38 of 664



16) To advise and assist the management to fulfill the Health, Safety and Environment
requirement, Complying with all applicable Laws, Regulation, Standard and Procedures,
Legal and Other requirement.

17) To advice the purchase and store department in ensuring high quality and availability of
Personal Protective Equipment’s. Maintain PPE inventory and stock record for checking.

18) Investigate accident / incident and give the feedback to management to avoid re-
occurrence of same accident / incident.

b. AUTHORITIES:-

1) Can stop the unsafe work which is consider dangerous for life OR bad for Environment
only if the Safety Manager will not present on site OR on his behalf of site.

2) Cannot restart the work unless it is checked by Safety Manager OR without his written
clearance/ decision.

3) Can give Non Conformity OR Violation notice to contractors, sub — contractors, OR
individual worker if failed to comply with HSE requirements and or even stop work for
noncompliance as deem fit for valid reasons.

4) Can take disciplinary action against any contractor, sub — contractor, and any individual
if repetitively failed to comply with HSE requirements, including Termination from job or
site / plant.

5) Ensure compliance of the requirement or recommendation made by from Directorate of
Industrial Safety & Health (DISH).

6) Can take disciplinary action against individual as penalty, fines if observed in un safe
manner.

7) Report unsafe acts, conditions to safety manager, H.O.D, Project Manager, Site in-
charge.

8) Reject homemade and modified tools and equipment using at site / plant.
9) Reject any P.P.E. which is not suitable OR incompatible for the task.
10) Can purchase P.P.E. OR any First — Aid accessories if required urgently.

11) Stop anybody to enter into the plant / site without wearing proper P.P.E. (Mandatory
P.P.E).

12) Can check license, Certificates of organization, Machine, Equipment and Tools OR
Individuals.

Personal Protective equipment (PPE):

Contractor shall provide all required PPEs as specified by HUHTAMAKI INDIA LIMITED to all
employees, work force deployed and be responsible to train his/her employees on the correct
use and maintenance of personal protective equipment. The contractor will also ensure that
additional 10% PPE are available all the time in the store locally. All PPE should be conforming
to applicable IS standards.
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a. Eye and Face Protection

v Safety glasses or face shields must be worn anytime during operations/ task such as
welding, grinding, cutting, breaking etc. else it can cause foreign objects getting into the
eye.

v Eye and face protectors are selected based on anticipated hazards.

v Safety glasses or face shields are worn when exposed to any electrical hazards including
work on energized electrical systems.

v Use of lose glass piece instead of face shields/ safety goggle is not permitted strictly.

b. Foot Protection

v Construction workers should wear work shoes or boots with slip-resistant and puncture-
resistant soles.

v Safety-toed footwear is worn to prevent crushed toes when working around heavy
equipment or falling objects.

c. Hand Protection

v Gloves should fit easily.

v Workers wear the right gloves for the job (for example, welding gloves for welding, insulated
gloves and sleeves when exposed to electrical hazards).

v The contractor will also ensure gloves suiting the activity are provided to workmen involved
in special jobs such as welding etc.

d. Respiratory Protection

v Wear appropriate respirators/ nose masks in areas where health hazards exist due to
accumulation of dust, fumes, mists (or) vapors.
e. Head Protection
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v Workers shall wear hard hats where there is a potential for objects falling from above,
bumps to their heads from fixed objects, or of accidental head contact with electrical
hazards.

v Hard hats are routinely inspected for dents, cracks or deterioration.
v Hard hats are replaced after a heavy blow or electrical shock.

v Hard hats are maintained in good condition.
f. Body Protection

v Wear protective clothing, suit or apron as appropriate when needed.

v Compressor operators and welders will be provided with boiler suits of made up of cotton
fabric.

v Wear reflective jackets during night works.

g. Hearing Protection

v Ear plugs/ muffs must be worn at all time in high noise areas.

h. Working at height

v Double lanyard full body harness must be worn for any over head jobs exceeding 1.8 mts. or
at places where there is imminent danger of injury due to falling has been identified in site
based risk assessment.

i. Work Over Water

v Life jacket and safety belt/ Full body harness must be worn while working over water.

3. Health and fitness for duty:

The contractor is responsible for defining and implementing health and fitness requirements
for each type of duty (e.g. avoiding vertigo in elevated works and claustrophobia in confined
spaces, etc.). Work permits/ health certificates is a must for all workers by competent
authority.

a. First Aid Kit

First-aid boxes.—the contractor shall ensure at a construction site of a building or other

construction work that—

e sufficient number of first-aid boxes or cupboards are provided and maintained for
providing first-aid to the building workers;

o every first-aid box or cupboard is distinctly marked “First-Aid” and is equipped with the
articles specified in Schedule Il annexed lo these rules;

e nothing except appliances or requisites for first-aid is kept in a first-aid box or cupboard
and such box or cupboard is so kept as to protect it against contamination by dust or
other foreign matter and against penetration of moisture and such box or cupboard is
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kept in the charge of a person trained in first-aid and is always readily available during
working hours.

e First Aid box to contain all medicines/ ointments as specified by safety officer (listed
below for ref.) and shall be available for checking any time during work.

The Building and Other Construction Workers’ (Regulation of Employment and Conditions of
Service) Central Rules, 1998

The following list sets forth the minimally acceptable number and type of first-aid supplies for
first-aid kits required. The contents of the first-aid kit listed should be adequate for small work
sites, consisting of approximately two to three employees. When larger operations or multiple
operations are being conducted at the same location, additional first-aid kits should be provided
at the work site or additional quantities of supplies should be included in the first-aid kits:

. Gauze pads (at least 4 x 4 inches).

. Two large gauze pads (at least 8 x 10 inches).

. Box adhesive bandages (band-aids).

. One package gauze roller bandage at least 2 inches wide.

. Two triangular bandages.

. Wound cleaning agent such as sealed moistened towelettes.

. Scissors.

. At least one blanket.

. Tweezers.

10. Adhesive tape.

11. Latex gloves.

12. Resuscitation equipment such as resuscitation bag, airway, or pocket mask.

13. Two elastic wraps.

14. Splint.

15. Directions for requesting emergency assistance.

[59 FR 51672, Oct. 12, 1994; 60 FR 47022, Sept. 8, 1995]

OR

As per American National Standards Institute

Kit Includes:

(1) Plastic case w/gasket,7-11/16" x 4-9/16" x 2-3/8"

(30) 1" x 3" Adhesive plastic bandages*

(3) Knuckle fabric bandages

(3) Fingertip fabric bandages, large

(1) 3" Conforming gauze roll bandage

(1) 40" Triangular sling/bandage, w/2 safety pins*

(4) 3" x 3" Gauze dressing pads*

(1) 5" x 9" Trauma pad*

(30) Antiseptic cleansing wipes (sting free)*

(10) First aid/burn cream pack, 0.9 gm

(1) 1/2" x 10 yd. First aid tape roll*

(1)4-1/2" Scissors, nickel plated

(1)4" Tweezers, plastic, one time use

(4) Exam quality gloves, 2 pairs*

(1) First Aid Guide

O©CoO~NOUITA,WNPE

Also, Contractor need to ensure that at all time at site, sufficient & effective
Snake Bite’s Anti Venom Medicines & other essential requirements for same should be
present at site. A trained person should be available at site at all time, whose
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responsibility would be to provide First Aid in case of a Snake Bite & further arrange and
send for further required medical attention.

Vehicular traffic

Vehicular traffic in work place should be kept at a minimum.

Passage for vehicular traffic during normal conditions should be clearly marked.

Safety signage should be placed to warn workmen of danger of possible vehicular
impacts.

Stoppers should be provided and used during vehicle parking.

The drivers for the vehicles used at sites should be trained and should have valid driving
license.

Traffic marshal must be deputed by contractor for controlling traffic if instructed and
found necessary by Huhtamaki-India Limited at contractor’'s own cost.

Topics to be included whenever necessary:
It is not permitted to block roads with vehicles, equipment or work operations without special
consent.

Driving elsewhere than on the Site roads is not permitted.

Overtaking is not allowed.

Parking is only permitted in approved parking locations.

Impeding access to fire hydrants is not permitted.

All vehicles must have a gate pass to access on site.

Always take into consideration that you are on a work site where unexpected traffic
situations can occur.

No person is allowed to drive a motor vehicle on the site unless he/she is in possession
of a valid driver's license and valid full bid for the vehicle in question.

Observe Company site speed limits on all roads.

Look for the Company traffic signs.

The wearing of seat belts is compulsory whilst driving on the site.

Employees walking on the road must do so facing the oncoming traffic towards them
where possible.

Personnel shall only ride in vehicles when sitting on seats designed for that purpose
Drivers shall give pedestrians the right of way.

Other topics as directed by client depending on site road safety requirements.

General Health and Sanitation

The Main contractor is responsible for health and sanitation on this project.

Housekeeping practices are reflective of the site health and sanitation program

The Main contractor shall be responsible for providing the work site with adequate
potable drinking water. Water to be tested periodically at contractors cost.

The Main contractor shall provide the appropriate sanitary cans for restroom facilities

All restroom facilities including sanitary cans shall have, as a minimum alcohol-based
hand cleaners and disposable toilet paper and towels.

Provision of adequate refuse bins to be mad by contractor at various locations of site.
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Summer Weather

¢ Heat Related llinesses — the Emergency Action Plan must be kept up to date in order
to handle heat related illnesses such as heat exhaustion and heat stroke which may
arise in the summer months.

e First Aid — members of the Emergency Action Plan must be properly trained in order
to handle such heat related illnesses.

o Drinking Water — adequate potable drinking water must be provided on site at any
given time so that the workers can drink ample fluids throughout the day.

4. Medical examination/Certificate Labours

The employer shall ensure at a construction site of a building or other construction work

that—
i.

a building worker who is employed for a work involving such risk or hazards,
inherent in such work as the Safety In-charge considers appropriate for the
periodical medical examination of such worker, is medically examined at such
intervals as the Safety In-charge may direct from time to time;

every operator of a crane, winch or other lifting appliance, transport equipment or
vehicle, is medically examined before employing such operator and again
periodically, at such intervals as the Safety In-charge may direct from time to
time;

the medical examination referred to in sub-clause (i) and sub-clause (ii) is to be
conducted by such medical officers or at such hospitals as are approved by the
Central Government for the purpose from time to time;

In case of a building worker who is exposed to special occupational health
hazard owing to job or work assigned to such worker, the periodical medical
examination referred to in sub-clause (i) or sub-clause (ii) includes such special
investigation as may be deemed necessary by the construction medical officer
examining such building worker for the diagnosis of occupational disease.

No building worker is charged for the medical examination referred to in sub-
clause (i) or sub-clause (ii) of clause (a) and the cost of such examination is
borne by the employer employing such building worker.

Certificate of medical examination referred to in sub-clause (i) or sub-clause (ii)
of clause (a) is issued in Form Annexure 5 to these rules.

The record of the medical examination referred to in sub-clause (i) or sub-clause
(i) of clause (a) of every building worker employed by him is maintained in a
register and such register shall be made available to the inspector having
jurisdiction, on demand.

in case a construction medical officer examining a building worker under sub-
clause (i) or sub-clause (ii) of clause (a) is of the opinion that such building
worker so examined is required to be taken away from the building or other
construction work at which he is employed for health protection, such medical
officer shall inform the employer of such building worker accordingly and such
employer shall inform such opinion to the Board where such worker is registered
as a beneficiary.

Reference- The Building and Other Construction Workers’ (Regulation of Employment
and Conditions of Service) Central Rules, 1998
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5. Contractor’s responsibility

Contractor will be solely responsible for health and safety of their personnel and Client will not
take any responsibility for any mishap / accident / damages etc, occurring due to your
negligence and / or failure to follow safety instructions.

6. Safety instructions:

Contractor will follow all the safety and security instructions given time to time by Client
management.

7. Safety requlations:

In respect of all labour, directly or indirectly employed in the work for the performance of
Contractor’s part of this agreement, the Contractor shall at his own expense arrange for all the
safety provisions as per safety codes of Indian Standards Institution, statutory requirements of
Factory Building Act and all other statutory requirements, Regulations, Rules, and orders made
there under and such other acts as applicable. Special attention shall be given to the various
provisions of safety codes of Factories Act, 1948 & statutory amendments or modifications
enforced time to time.

The Contractor shall observe and abide by all safety, fire safety regulations adopted by the
Employers. Before starting construction work, Contractor shall consult Employers safety
Security officer and must make good to the satisfaction of the Employer any loss or damage due
to fire to any portion of the work done or to be done under this contract or to any of the
Employer’s existing property.

The Contractor shall organize his operations in a workmanlike manner and take all necessary
precautions to provide safety and prevent accidents on the site to both person and
property. The Consultant shall have the power to require the Contractor to adopt from time to
time such measures as he may consider necessary to ensure the above requirement.

(i)  All personnel of the Contractor working within the plant site shall be provided with
safety helmets, safety shoes, goggles, gloves and Safety Harness for working at
height. All welders shall wear welding goggles while doing welding work and all
metal workers shall be provided with safety gloves. Persons employed on metal
cutting and grinding shall wear safety glasses.

(i) Adequate precautions shall be taken to prevent from electrical equipment. No
materials on any of the sites of work shall be so stacked or placed as to cause
danger or inconvenience to any person or the public.

(i) Contractor shall maintain first aid facilities for his employees and those of his
specialized agencies.

(iv) All critical, industrial, reportable and fatal injuries shall be reported promptly to
Employers first and then to Factory Building inspector's office and police
department and a copy of Contractor’s report covering each personal injury
requiring the attention of a physician shall be furnished to the Employers. A
Contractor shall take all necessary action vis a vis the compliance of statutory
requirements of said authorities. Contractors shall settle all such incidences and
keep the Employer indemnified against complications arising out of the same.
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GENERAL RULES:

Smoking within the Work Area, is strictly prohibited. Violators of the “No Smoking” rules shall be
discharged immediately. No smoking signage to be displayed at various visible locations.

8. Job Hazard Analysis (JHA) or Job Safety Analysis (JSA)

A JHA or JSA shall be developed for all non-routine activities, as well as for major
construction operations. The Analysis shall be performed by a competent person, and
shall be appropriately documented. A copy of the JHA / JSA shall be provided to the
company safety officer or their safety representative.

The JHA or JSA is performed to be used as an operating procedure, and shall be made
available for review and training for personnel performing the identified work.

A copy of the JHA / JSA shall remain on site.

9. Record Keeping

Certificates and reports received by a contractor in respect of any test, inspection or
examination of any equipment, excavation, shores, earthwork, etc, should be kept at the
relevant construction site. These certificates and reports should be readily available for
inspections by senior officers and other concerned authorities.

10. Hazard Ildentification & Risk Assessment

The procedure of Hazard Identification & Risk Assessment is applicable to all activities
carried out in HUHTAMAKI INDIA LIMITED. The purpose if HIRA is to establish,
implement & maintain a documented procedure for carrying out a careful examination of
all activities at each workplace, which could cause harm to people. Thereafter identify
the hazards associated with each activity on an ongoing basis & assess the associated
risks. Finally determine and implement control measures to bring down the identified
risks to an acceptable level. The contractor should ensure that copy of site specific HIRA
signed by HUHTAMAKI INDIA LIMITED Engineer In charge & HUHTAMAKI INDIA
LIMITED HSE Engineer. Format for the same is given at the Annexure 6.

11. Means of Egress

All means of egress within the area or building shall be properly maintained for health and
safety reasons.

Personnel must be able to enter and exit the area, building or facility without hazard.

All corridors and other walk / work surfaces shall be free of accumulated dust(s) and
waste.

Boxes, cardboard and other combustible material shall be kept to a minimum at
designated locations to reduce the risk of fire.

Cords and other potential trip hazards shall be run along the base of the wall or
overhead.

o Cords run overhead shall not be run above ceilings, ceiling grids or through
walls.
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o

Cords run overhead should be hung by non-metallic means such as rope, string
or tape.

o Corridors shall not be used for the storage or placement of gases.

o

o

Combustible storage should be placed in a separate area or room, in case of fire.

Equipment should be properly stored to prevent trip and fall, and for ease of
retrieval.

o Flammable Gas and Liquid storage shall be kept to a minimum, and shall be stored in a
manner acceptable to the client and the local fire department.

o

Flammable gases and liquids shall not be placed or otherwise stored in a “means
of egress”, such as a corridor or exit.

Flammable and combustible liquids shall be placed in approved metal (self-
closing) cans and Flammable Storage Cabinets.

o All floors, unless otherwise permitted by the Building Official, shall have (2) separate and
distinct means of egress.

o

@)

If a stairwell must be removed, or temporarily made inaccessible, it shall be the
responsibility of the Main contractor to create another means of emergency
egress, which could include, but is not limited to;

» Safety Ladders to lower floor or ground
» Safe Access to scaffold/staging

Whenever an Exit is temporarily closed or relocated, the main contractor shall
make the following site modifications;

= Cover or remove any reference to the existing signage
» Post exit signage at the new location and

= Direct employees and visitors to the new or temporary exit, as required

All means of egress must be properly identified, as required by the building official and
OSHA. At a minimum the EXIT sign must be;
e Green or Red in color

e At least 600mm above the floor

e Easily recognizable & readable font even from distance

e All EXIT signs that no longer serve an actual exit, must...

o

o

be covered to prevent confusion, and

Shall have alternative exit signage (with arrows) in place to re-direct occupants to
the new exit.
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e Lighting is the responsibility of the main contractor, or their identified designee.
Adequate illumination must be maintained at all times for reasons of safety.

o Emergency lighting is required in areas where work may be necessary at night, or in
locations below grade, in cases of power failure

o All temporary lighting must have the appropriate guards, as required

The wattage of the light bulbs shall not exceed the manufacturer’s specifications for the light
fixture

12. Lighting

o shall be adequate for the job site

o lighting shall be of the appropriate wattage, and placed in fixtures, including temporary in
a manner specified by the lighting manufacturer

e emergency lighting is required if work on the project will extend to after daylight hours

Emergency lighting is required for below grade areas of the project and other areas where
natural lighting is not available, in the event of a power failure

13. Emergency Action Plan

Fire Alarms — All employees and visitors are required to evacuate the building or site in the
event of a fire alarm, regardless of cause or time.

e For reasons of accountability, the Main Contractor shall, before any work is initiated,
identify specific areas of accountability for each contractor, trade or manageable

group.
e Accountability areas shall be > 15 m from the building.

o It is the responsibility of the individual group, (by contractor, trade etc.), to
determine whether or not all of their personnel evacuated the building, and if not,
to report the names of the missing (or unaccounted person(s)) to the fire
department incident commander, the local police/security department, and the
project In-Charge.

Fire — In the event of an actual fire or smoke condition, the previously identified (through
training) procedures shall be followed: Notify all persons in the immediate area of the fire to
initiate evacuation

1. Close the door to the fire area/room to contain the fire and/or smoke condition after
everyone has left area.

2. Activate Alarm (fire alarm, horn or other suitable warning device) to initiate building/site
evacuation.

3. Phone Police or local Emergency Number (100)

4. Evacuate the building/site or extinguish the fire, if properly trained.
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Medical Emergency

Emergencies (which include significant lacerations, amputations, head, neck or back injuries,
loss of consciousness, allergic reactions, diabetic emergencies, seizures, Snake Bites, difficulty
breathing, stroke and unknown iliness or injuries) shall require the response of an ambulance.

Unless required for reasons of personal safety (such as explosion, fire, structural failure etc), no
person needing emergency first aid shall be relocated, as this may compromise their health,
safety and well-being.

o A designated person shall be identified to meet the ambulance at a pre-determined
location, and direct the ambulance crew into the area or building where the incident has
occurred.

Emergency Equipment

o First Aid Kits, Fire Extinguishers and Air Horns shall be conspicuously placed by the Exit
on each floor.

o First Aid Kits shall be maintained by the project in charge or his/her designee.

o At the above locations, the names of personnel on site with CPR and / or First
Aid Training shall be posted.

Iliness and Minor Injuries

o All minor injuries and illness shall be reported to one of the following person(s) as soon
as possible.

For minor injuries and illnesses, provided there has been no head or back injuries, loss of
consciousness, difficulty breathing, significant bleeding, seizures, diabetic emergency, or
decreased level of consciousness, a patient can be transferred to an approved medical facility
by an authorized "trained" employee, in a company vehicle. Minor injuries and illnesses might
include flu-like symptoms or minor lacerations (less than 5 stitches).

14. Emergency procedures:

Emergency site procedures shall be communicated to the contractor's manager or HSE
Representative at the start of the work (e.g. during the first HSE meeting). Prior to starting work,
the Company shall ensure that all contractors’ employees are fully aware of the company
emergency procedures

15. Confined Space

It is the responsibility of the Main contractor, in cooperation with the client to determine
where confined spaces are, or may be located on the construction site.
o Examples of hazards include, but are not limited to;

= 1.5 cm of water on the floor

= Atmospheric hazards such as carbon monoxide (> 35 ppm), lower
explosive level (> 10%), hydrogen sulfide (sewer gas) (> 10 ppm),
oxygen deprivation (< 19.5%) or enrichment (> 23.5%)
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= Chemical

= Electrical hazards
» Engulfment

= Entrapment

= Environmental and physical hazards (temperature, fire, hot water and
steam etc.)

= Mechanical hazards (moving objects)

The following are the minimum requirements for Confined Spaces;
o 4 gas (Oxygen, LEL, CO and H2S) monitor for space (atmospheric evaluation)

o Personal protective equipment, which might include a tripod for personal rescue

o Attendant (person remaining outside the confined space) for the purpose of
occupant safety

= Attendant must be equipped with, and know how to use a means of
communication to contact a rescue service

= An authorized, properly trained attendant shall monitor the entrant /
occupants within the confined space, the atmospheric / environmental
conditions, communication with entrant / occupants and emergency
services. The attendant is not permitted to leave the confined space
opening until all entrants / occupants are out of the space, or he / she is
relieved by another qualified attendant.

o Notification or arrangement of a "designated" rescue service (ex: local fire
department)

» Failure to procure a rescue service (in advance) is an OSHA non-
compliance issue

o Permit, completed in advance, which identifies potential hazards and corrective
measures

» Copies of the permits must be provided to any and all entities that require
same, before the confined space is entered.

16. Hazardous substances:

Hazardous substances must not be used where a practicable safe alternative exists. All
hazardous substances purchased for site whether by contractors or subcontractors shall be
shipped with a Safety Data Sheet. All MSDS shall be collected by the contractor's HSE
representative and be freely available for inspection by any worker.

All hazardous substances must be stored in accordance with the manufacturer’s instructions
and employees using those substances must be trained in their safe use. Combustible material
must be kept away from ignition sources. The contractor shall implement a safe system of work
and provide all relevant PPE to ensure that the risks associated with the use, handling, storage
and disposal of such substances are minimized. He/she will ensure that any person handling
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such substances has received instructions regarding the hazards, the system of work to be
adopted and the actions required in the event of spillage. The contractor's HSE instructions to
workers may include the identification of risks, HSE precautions, and spillage, waste and
emission control procedures. In addition, any work involving the usage of X-ray equipment shall
be executed in strict accordance with legal regulations and by qualified people. Warning signs
and barricades will be used when required.

17. Housekeeping

The contractor shall make sure workers adhere to housekeeping requirements of the company

site.

Topics to be included whenever necessary:

Work locations, equipment and buildings are to be kept clean and orderly at all times.

All work areas are to be free of dangerous projections or obstructions, and are to be
maintained free of rubbish, oil, grease and water.

All toilet facilities, including hand basins should be maintained in a clean and hygienic
condition.

No food should be kept in work areas.

Flammable waste must be stored in metal containers located at a safe distance from any
possible ignition source.

Leave your place of work tidy when your work is finished so that nobody will run the
chance of falling over something.

For that matter, do not be disorderly during your work either. Take care in what you do.

All stacking of material must be made on ground that is level and all stacks must be neat
and stable.

All circular objects must be suitably locked to prevent them from rolling.

To protect the environment and save expenses:

Do not allow products to run off into the soail, but collect them or have them suctioned of.
Spillage of oil, grease, etc. must be cleaned up as soon as it is practicable.

All scrap or refuse bins must be clearly marked as to the type of scrap or refuse that
must be deposited in them.

Scrap and refuse bins must be removed by the contractor on a regular basis.
Clean up any leakages and prevent the spread of bad smells.

Ensure that oil or chemical products do not leak away into soil, cooling water or sewer
system. This can cause difficulties for subsequent water treatment.

Pay attention to household refuse,
Metal or chemical waste should be deposited separately in containers.

Hazardous substances have to be handled and used in accordance with legal
requirements and good practice.

Hazardous waste has to be properly, safely and legally managed from the point of
creation to the point of final disposal.
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18. Waste

Proper waste management is an environmental issue. The generation of waste has to be
avoided or minimized. If waste is generated the contractor has to take all practical steps to
ensure that all wastes are properly, safely and legally managed from the point at which they are
created to the point of disposal. Contractor shall obtain Solid waste Management NOC till the
completion of the project in all respects within quoted rates i.e. up to obtaining the completion
certificate or Occupation certificate from MCGM.

General waste

Disposal of general waste generated during contractor’s work at site is not allowed at the plant
site. If waste disposal is part of the contract or accepted by the plant manager/coordinator it
must be advised where the disposal should be made, preferably supervised by the plant
manager/coordinator.

Hazardous waste

Hazardous waste has the potential to cause air, soil or groundwater pollution if not handled or
disposed of properly. Hazard waste to be identified and disposed off as per directions of SPM
authorities.

19. CONTRACTOR’S BARRICADES: (All barricading shall be executed as per directions/
approval of SPM authorities)

I. Contractor shall erect and maintain at his own cost barricades required in
connection with his operation to guard or protect the entire working area, sea
fronts and site offices etc.

Il. Barricades and hazardous areas adjacent to but not located in hormal routes of
travel shall be marked by red flasher lanterns (blinkers/ LED strip lights) at night
without any extra cost.

Il Complete Construction site shall be barricaded by contractor without any extra
cost. Temporary barricading shall be done for minimum 6.0 mt (25ft) height
using Colour coated Gl sheets with proper supporting system made of structural
steel and shall have wicket gate and material gate. Security shall be provided
to all gates to control the entries without any extra cost by Contractor.

IV. The contractor has to provide Sign board at site with detailed name of project,
name of client and name of consultant with name of contractor at the entrance of
the site and shall be clearly visible without any extra cost.

V. The Contractor shall also comply with the provisions of Environment Protection
Act with regard to air, water & noise pollution.

VI. The contractor shall provide suitable safety net to prevent damage to man /
material at site without any extra cost.
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VII. Contractor’'s employees and those of his agencies shall become acquainted with

Employer’s barricading practice and shall respect the provisions thereof.

VIII. Contractor to make proper arrangement for barricading and curtaining off all the

existing parts of the factory using Colour coated Gl sheets with proper supporting
system made of structural steel as directed by the engineer in charge at no extra
cost.

20. Scaffolding:

All scaffolds are tubular steel double leg with horizontal members at every three feet and
properly tied laterally without making holes in the masonry. All standards to have proper base
plates of min. 4” x 4” and must be resting on proper sole plate. No extra payments shall be
entertained towards this and contractor’s rates shall be inclusive with these conditions. Movable
scaffolding to have heavy duty wheels with breaking arrangement. The scaffold shall be erected
and maintained strictly in accordance with applicable Indian Standard.

)

Suitable scaffoldings shall be provided for workmen for all works that cannot safely
be done from the ground or from solid construction except such short period works
as can be done safely form ladders. When a ladder is used a Mazdoor shall be
engaged for holding the ladder and if the ladder is used for carrying materials as
well suitable foot-holds and handholds shall be provided on the ladder and the
ladder shall be given an inclination not steeper than 1 in 4 (1 horizontal and 4
vertical)

Scaffolding or staging more than 4 meters above the ground or floors swing or
suspended from an overhead support or erected with stationary support shall have
a guard rail properly attached, bolted, braced and otherwise retarded at least one
meter high above the floor or platform of such scaffolding or staging and extending
along with entire length of the outside the ends thereof with only such openings as
may be necessary for the delivery of materials. Such scaffolding or staging shall be
so fastened as to prevent it from swaying from the building or structure. Only steel
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ii)

Vi)

vii)

scaffolding with ‘H’ frames and double support, properly braced shall be allowed to
be used.

Working platform, gangways and stairways shall be so constructed that they
should not sag unduly or unequally and if the height of the platform of gangway or
the stairway is more than 4 meters above ground level or floor level, they should be
closely boarded, should have adequate width and should be suitable fastened as
described in (ii) above.MS planks/ jallis used for gangways shall be tied double for
stiffness and safety. Gangways, platforms shall be provided with safety railing of
adequate height (1m). Toe board shall be provided to either sides of gangways/
platforms.

Every opening in the floor of a building or in a working platform is provided with
suitable means to prevent the fall of persons or materials by providing suitable
fencing or railing whose minimum height shall be 1 meter.

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 meters in length. The width between the side rails in run ladder shall in no
case be less than 30 cm for ladder up to and including 3 meters in increased at
least 15 mm for each additional meter of length. Uniform step spacing shall not
exceed 30cms. Adequate precautions shall be so stacked or placed as to cause
danger or inconvenience to any person or public. The Contractor shall also
provide all necessary fencing and lights to protect the workers and staff from
accidents, and shall be bound to bear the expenses of defense of every suit action
or other proceedings of law that may be brought by any person for injury sustained
owing to neglect of the above precautions and to pay any damages and cost which
may be awarded in any such suit or action or proceedings to any such person or
which may with the consent of the Contractor be compromise any claim by any
such person.

The Contractors shall give all technical details about scaffolding systems before
erecting the same and only after obtaining specific sanction from Client/consultants
shall erect the same. In any case all the responsibility of safety aspect shall be
borne by Contractors only.

The contractor should provide aluminum staircase for easy access to the
scaffolding and other inspection areas free of cost.

21. Safety Tips for Painting

Using Protective Equipment

The basic gear you need for a safe DIY paint job are: gloves, safety glasses or goggles, a dust-
mask for sanding, and sensible shoes with a good grip.

Skin protection:

Wear the appropriate gloves: cloth or leather gloves for sanding and scraping,
impermeable gloves for applying water-based paint, solvent-resistant chemical gloves
for handling solvent-based products.

Eye protection:
Use eye goggles or glasses, or a face mask.
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Lung Protection:
e Wear an anti-dust mask whilst sanding a surface or a solvent-respirator if working with
solvent-based products.

e Ensure good ventilation with open windows and doors.
¢ Remove sources of ignition.

Handling Solvent-based Products
All organic-based solvents — including white spirit, solvent-based paints, solvent-based thinners
and primers, solvent-based wood treatment products as well as paint strippers — represent
potential health hazards, and require that particular precaution be taken both in use and in
storage.
Here are some tips:

¢ Read the label carefully for information on safety and health-related issues.

e Solvents are highly flammable — keep these paints away from all sources of heat, and
never expose directly to an open flame.

e Store in cool, well-ventilated areas.
o Keep these products out of reach of pets and children.

o Dispose of rags properly — rags soaked with oil-based materials can ignite
spontaneously if not spread out to dry.

o Ensure good ventilation with open windows and doors.
e Wear protective equipment.

o Keep children and pets out of the painted area.

Water-based paints: a viable alternative to solvent based paint:
To a large extent, water-based paints pose fewer risks and health hazards than solvent phase
paints. Modern, high quality water-based paints offer an excellent performance profile — superior
durability and color retention, excellent washability, for example. They are also more convenient
to use — low in odor, they dry quickly, and brushes can be cleaned with warm, soapy water, with
no need for white spirit or turpentine. And of course they are more environmentally-friendly.
Using Step-Ladders Safely
Step ladders are very often both a central part of a painting job, but also a key danger area.
Here are some tips on how to minimize the likelihood of a ladder-related accident:
Inspect the ladder:

o Take time to check the condition of the ladder both before and after use.

e Check that the ladder is sufficiently robust to support your weight.

e Make sure the steps are free of oil, wet paint, mud, or any other potentially slippery
substance.

e Use of wooden ladders should be avoided as far as possible. Steel ladders sall be
preferred over wooden ladders.

Erecting the ladder:
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e Clear the area around the ladder from any clutter. Make sure that no electrical cords or
wire leads are close.

e If the ladder needs to be in front of a door, consider locking the door to prevent surprise
openings.

o If the ladder is in a high-traffic area, draw attention to this fact in the house — a hand-
written sign would do.

o Make sure the floor is even and stable. Avoid wet or slippery surfaces.
e Always support the ladder at four points
e Engage additional mazdoor for securing (holding) ladder if it cannot be secured safely.

e For high level works above 3.0m, ladder to be provided with side rails of min. 300mm.

Climbing the ladder:

e Wear suitable shoes — no heels, barefoot is not good, nor are most sandals.

Never climb onto wet or slippery steps, make sure they are dry.

e Never overstretch — do not climb beyond the last three steps of a ladder.

o Keep your shoulders between the rails and don’t over-reach — move the ladder instead.
o Always keep 3 point contact with the ladder.

e If your ceilings are high, but your ladder is too small, don’t try to overreach yourself —
renting or borrowing a suitable ladder is much safer.

e Don’t let your children climb up the ladder: prevent access at the end of the day if you
have to, or fold it up after use.

e Be prepared for an unforeseen vertigo attack — don’t look down, breath slowly and
steadily, and go back down step by step.

Top 10 Painting Safety Tips

Painting is a simple process, but it's not without its potential dangers. These painting safety tips,
along with some common sense, will ensure that your next painting project comes off mishap-
free.
1. Ventilate the area that you're painting. Open all doors and windows in the room, and use
fans to keep the air flowing.

2. If the area being painted can’t be properly ventilated for some reason, wear a respirator
while painting and only work for short periods of time.

3. If you're going to be sanding, wear safety goggles and a dust mask. If possible, use a
power sander with a bag for collecting dust.
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4. If you're using stripper, cleaners, or any other chemical solutions, wear safety goggles, a
respirator, and gloves.

5. Use canvas drop cloths instead of plastic to protect your floors. Cloth stays in place
better than plastic and is less slippery.

6. Paintis extremely flammable. Keep it away from any heat sources, such as water
heaters or fireplaces, and never smoke while painting!

7. If you're painting or working near any electrical outlets, cover them with painter’s tape
and turn off the power to the room before you begin.

8. Make sure your ladder is on an even surface and that the cross braces are locked.
Never stand on the top rung or the utility shelf of a ladder. If you’re having trouble
reaching a spot, climb down and move the ladder instead of leaning out.

9. Clean up thoroughly at the end of each day. If you have any rags with alkyd paint or
thinner on them, place them outside to dry to avoid spontaneous combustions. When
they are thoroughly dry, dispose of them at a hazardous waste site.

10. Once a room is painted, give it at least two days to dry thoroughly before using it. In
particular, children and pets should be kept clear of the freshly painted room.

22. Cranes and lifting equipment:

All cranes and lifting equipment, whether owned by contractor or hired, must carry relevant test
Certificates and thorough examination reports, together with the manufacturer's handbook.
Form No. 11 is mandatory requirement for any Lifting Tool / Tackle / Machine. This
Documentation must be submitted to the company for inspection before use (or shipment to
site).Only qualified & experienced operators and trained riggers, authorized by the contractor,
shall be allowed to operate cranes. The contractor must be able to prove, to the satisfaction of
the company, the competence of its employees to operate such equipment prior to its use.
Operators must be qualified for each make and model of crane operated. Crane operators or
other competent persons must carry out daily inspections and enter these in the crane register.
In addition contractor will implement a regular inspection and maintenance program to ensure
that all components of the lifting devices are in good conditions.

a) Crane

e Cranes must not be used to hoist people for elevated work
e The operator must inspect the machine including safety devices before starting.

e The operator has full responsibility for the safety of a lift and may not make a lift until
safety is assured.

¢ He must be medically examined prior to be deployed for the job for fithess test.
¢ He must be nonalcoholic and or possess any other intoxicating habits
e The operator must understand and be able to determine the crane's capacity.

e A copy of the load chart must be in the crane whenever it is being operated.

BIDDERS SIGN & STAM Page 57 of 664



e Accessible areas within the swing radius of the rotating superstructure counter weight of
a crane shall be barricaded to prevent people from being struck or crushed by
counterweight.

e The load shall not be swung over other people and no individuals shall position
themselves under a load.

e The load must be controlled from the ground by means of taglines.

e Crane outriggers must be leveled and fully extended and on solid compacted soil when
making a lift. Outriggers should be supported if necessary.

¢ No part of the crane, load, hoist (load and boom) lines, boom and tag line shall come
within 5 metres of energized electrical line.

e Crane contractors shall be approved by company
e Hooks, shackles, beam lamps and slings
o Only one eye in a hook. Use a shackle to hold two or more eyes.

¢ All hooks must have a safety latch or be mouthed (steel erection and shake-out hooks
are exceptions).

e Always place a load in the centre of a hook and never on the edge.

o Get approval from your supervisor before rigging from any structural member to ensure
that it will support the load raised.

e Never use plate grips, tongs, pipe clamps etc. as substitutes for beam clamps.

e Hooks, shackles and beam should be inspected and approved before use. Do not
exceed the capacity marked on the equipment.

e He must pick up and understand and be well conversant with signals given by signal
person.

b) Chain hoists
e A chain hoist must be used within its rated capacity.

Make sure that the capacity is marked on the equipment. Chain hoists are designed so
that one person can operate the hand chain to lift the maximum load for the chain hoist.

¢ Do not leave an unsecured and unattended load hanging on a chain hoist.

¢ Do not stand or have any part of the body below a load suspended on a chain hoist. Do
not wrap the load chain around the load to be lifted.

e Every chain hoist should be inspected before making a lift. Your visual check should
include the hooks & hook latch for any irregularities, the chain for wear or damage from
abusive treatment.

e Use softeners, where possible, to obtain a "bite" on material rigged.
c) Ropes
e Wire: inspect for frays, kinks, broken wires and worn spots before using.

e Fibre: inspect for excessive broken fibres, worn out and deteriorated inner and outer
strands before using.
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23. Electrical Safety:

v Before carrying out any live Electrical work , Electrical isolation permit required to be
obtained.

v No electrical equipment is safe if it is misused. Treat all electrical wires as live wires.
Don’t insert bare electric wires in socket. Use proper plugs and industrial sockets.

v Never interfere with electrical equipment. If there is trouble get the electrician. He knows
what to do, that is his job.

v Pay special attention to cables of portable tools and their earthing. Extension cords are
often the cause of electric shock. Examine them carefully for worn out insulation and
exposed wires before use.

v Don’t drag cords over sharp edges (or) take them across aisles. They may get damaged.
v Never use portable electrical equipment with wet hands.

v Before commencing repair (or) maintenance work on any electrical equipment switch off
main supply, lock out and remove fuses. Display caution tags on machine and switch
boards. Obtain electrical line clearance certificate of required.

v Use only approved flame proof or explosion proof equipment in hazardous areas/ zones.

v Work on new and existing energized (hot) electrical circuits is prohibited until all power is
shut off and grounds are attached.

v An effective Lockout/Tag out system is in place.
v Frayed, damaged or worn electrical cords or cables are promptly replaced.
v All extension cords have grounding prongs.

v Protect flexible cords and cables from damage. Sharp corners and projections should be
avoided.

v Use extension cord sets used with portable electric tools and appliances that are the
three-wire type and designed for hard or extra-hard service. (Look for some of the
following letters imprinted on the casing: S, ST, SO, STO.)

v All electrical tools and equipment are maintained in safe condition and checked regularly
for defects and taken out of service if a defect is found.

v Do not bypass any protective system or device designed to protect employees from
contact with electrical energy.

v Overhead electrical power lines are located and identified.

v Ensure that ladders, scaffolds, equipment or materials never come within 10 feet of
electrical power lines.

v All electrical tools must be properly grounded unless they are of the double insulated
type.

v Multiple plug adapters are prohibited.
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24. Use of Compressor

Before use of any compressor a test certificate of the pressure vessel need to obtained from
competent person in Form No. 13

25. Portable electrical/power equipment and hand tools:

Tools need to be kept in good condition and used for their intended purpose according to
Manufacturer’'s recommendations.

a) Electrical/Power Tools-

b)

Don't force tools beyond their capacity or use "cheaters" to increase their capacity.
Portable Electrical equipment and tools must be "double insulated” or earthed.

Trigger locks, on all power tools shall be removed.

Air supply to pneumatic tools must be shut off and "bled down" before disconnecting.
Only qualified and authorized personnel may execute work on electrical equipment and
installations.

Before using a portable electrical tool, check to see it is properly earthed, unless it is an
approved type that does not require earthing.

Before using an electric tool, make sure that the casing is undamaged. If it is damaged,
don’t use the tool.

Make sure that all cables, plugs or connectors are sound and properly wired up.

Use tools only on the correct power supply as instructed on the maker’s label.

Make sure that the power cable is long enough to reach your working place without
straining it.

Keep power cables off the floor. They may get damaged or trip somebody.

Never stand on a damp or wet surface when using electrical equipment, and keep the
equipment clean and dry.

Portable electric tools should only be used for their designed purpose.

Never connect a portable electric tool to a lighting socket.

Never use worn, blunt or damaged bits or other accessories.

Disconnect tools when not in use.

Electric power tools should be regularly inspected and maintained by a competent
electrician.

Protect the cord from heat, oil, solvents and from being run over by vehicles, etc.

Do not disconnect the plug by pulling the cord.

Do not carry tools suspended by the cord.

Ensure that the operating switch is off before plugging the tools into an electrical outlet.
Check for proper functioning of control switches, condition of cables and sockets before
use.

Ensure that the guards are in place for the power tools.

Hand Tools-

Inspect hand tools for defects before use.

Always keep hand tools in good condition. Never use defective (or) worn out tools.
Use the right tool for the job. Use it correctly and safely. For example don’t use a
screw driver as a chisel (or) a spanner as a hammer. Hand tools are provided to
perform specific jobs. Use them on jobs they are intended for.

Don’t carry sharp tools in your pocket.
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Never throw tools. Don'’t leave them at height.

People should be trained in the safe use of tools and equipment applicable to their
trade.

Tools or guards are not to be altered. "Home-made" tools are not permitted.

Personal tools are subject to inspection at any time.

Tools subject to impact (chisels, star drills) tend to "mushroom". Keep them dressed to
avoid flying fragments. Use tool holders.

Keep the hand tools tied while working at height to prevent accident due to falling.

26. Equipment for elevated works:

Ladders, scaffolds and barriers, will be made available by the contractor whenever necessary.
a) Ladders

Ladders are to be soundly constructed and maintained.

Ladders are to be inspected before and after use and any observed defects must be
reported to our supervisor for repair or disposal.

Ladders must be fitted using non-slip feet like rubber buffers (merely tying empty plastic
bags to toes is not preferred from safety point of view), the frame should be firm and in a
good state or repair.

Non-conductive ladders must be used for electrical work.

While ascending or descending a ladder, do not carry anything that will prevent you
holding on with both hands.

Wooden ladders are allowed on the site if approved by the safety engineer.

No ladder must be worked on without it being secured or held in position.

Ladder Check List-
‘/ Use the correct ladder for the task.

v Have a competent person visually inspect a ladder before use for any defects such as:

Structural damage, split/bent side rails, broken or missing rungs/steps/cleats and
missing or damaged safety devices; Grease, dirt or other contaminants that could cause
slips or falls; Paint or stickers (except warning labels) that could hide possible defects.

v Make sure that ladders are long enough to safely reach the work area.

v Mark or tag (“Do Not Use”) damaged or defective ladders for repair or replacement, or

destroy them immediately.

v Never load ladders beyond the maximum intended load or beyond the manufacturer’s

rated capacity.

v Be sure the load rating can support the weight of the user, including materials and tools.

v Avoid using ladders with metallic components near electrical work and overhead power

lines.
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‘/When a ladder is used a Mazdoor shall be engaged for holding the ladder and if the
ladder is used for carrying materials as well suitable foot-holds and handholds shall be
provided on the ladder and the ladder shall be given an inclination not steeper than 1 in
4 (1 horizontal and 4 vertical).

v No portable single ladder shall be over 9 meters in length. The width between the side
rails in run ladder shall in no case be less than 30 cm for ladder up to and including 3
meters in increased at least 15 mm for each additional meter of length. Uniform step
spacing shall not exceed 30cms.

b) Scaffolds

Each scaffold shall be inspected and "tagged" before it is released for use.

All scaffolds must be erected by a competent worker authorised by the contractor.
Rolling and tower scaffolds with a height greater than three times the minimum base
dimension shall be guided or tied-off while being used.

Rolling scaffolds shall be free of men, material and equipment before being moved.

All hydraulic platforms shall only be operated by a trained operator.

Scaffolds structures may not be used to support any load (e.g. pipe spools, structural
steel, concrete form work etc.) unless the safety representative has been consulted and
the necessary modifications carried out and approved by him/her.

Scaffolding Checklist:-

v Scaffolds should be set on sound footing.

v Damaged parts that affect the strength of the scaffold are taken out of service.
v Scaffolds are not altered.

v All scaffolds should be fully planked.

v Scaffolds are not moved horizontally while workers are on them unless they are designed to
be mobile and workers have been trained in the proper procedures.

v Employees are not permitted to work on scaffolds when covered with any materials.
v Scaffolds are not erected or moved within 10 feet of power lines.

v Employees are not permitted to work on scaffolds in bad weather or high winds unless a
competent person has determined that it is safe to do so.

v Ladders, boxes, barrels, buckets or other makeshift platforms are not used to raise work
height.

v Extra material is not allowed to build up on scaffold platforms.
v Scaffolds should not be loaded with more weight than they were designed to support.
c) Barriers

e Protective barricades are required around excavations, holes or openings in floor or roof
areas, edges of roofs and elevated platforms, around certain types of overhead work
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and wherever necessary to warn people against falling in, though or off. Protective
barricades must be of a physical nature.

Protective barricades may be built of timber, metal poles, cable and wood post and
chain.

Flashing / blinking lights must be used on roadblocks after dark

27. Welding and cutting:

For all welding, cutting and grinding activities, the contractor will only use competent certified
and authorized welders and all welding activities will be subject to a hot work permit.

Only certified and authorized workers may use welding and cutting equipment.

Welders shall check their equipment before use for:

Damage insulation on welding leads, electrode holders and connections. Faulty earth
clamps gauges, pressure reducers, flashback arrestors and torches. Worn or damaged
hoses.

Fire extinguishers shall be available at the welding/cutting site.

All workers engaged in welding and cutting activities shall be dressed with the
appropriate protective clothing and equipments

A flashback arrestor shall be fitted on oxy/fuel system immediately downstream of the
pressure regulator and a non-return valve shall be fitted in each gas supply system at
the torch.

Compressed gas cylinders shall not be taken into confined spaces or buildings or placed
on scaffolds.

Valves of compressed gas cylinders shall always be closed and secured by protection
caps except when in use.

Compressed gas cylinders shall always be secured to prevent falling, and shall be
protected from being struck by moving equipment and falling objects.

Oxygen cylinders when in storage shall be separated from fuel gas cylinders or
combustible material in accordance with local rules or regulations.

To ensure that welding machines are properly earthed and return earthing is provided
Fire blanket must be provided under welding areas for preventing spatters to fall on
ground or persons underneath.

Area under welding zone shall be barricaded.

Handle all gas cylinders with care, as follows:

Lift to upper levels with certified cages only.

Do not strike an arc on cylinders.Do not use cylinders as rollers.
Do not lift with slings or by protective cap.

28. Special Measures for Structural steel Works:

Safety :

It is common sense to work safely, protecting yourself and workmates from accidents on the
site. Safety includes the practices you use; as well as personal protection of eyes and skin from
sunburn, and hearing from noise.

Occupational health and safety laws enforce safe working conditions in most locations but we
recommend that you aquatint yourself with all local codes of safe practice and you adhere
strictly to all laws that apply to site.
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Care and storage before installation :

Rain or condensation is easily drawn between surfaces of stacked sheets by capillary action, or
they can be driven in by wind. This trapped moisture cannot evaporate easily, so it can cause
deterioration of the coating with may lead to reduced life-expectancy or poor appearance.

If materials are not required for immediate use, stack them neatly and clear of the ground. If left
in the open, protect teems with water proof covers.

If stacked or bundled product becomes wet, separate it without delay, wipe it with a clean cloth
and stack it to dry thoroughly. The sheeting material should be placed with a minimum 50 slope
to avoid a water pond.

Handling cladding on site :

On large building projects you can reduce handling time by lifting bundles with a crane direct
from the delivery truck onto the roof frame. Use a spreader bar for long sheets. For without
mechanical handling facilities, you can unload sheets by hand and pass tem up to the roof one
at a time.

For personal safety, and to protect the surface finish, wear clean dry gloves. Don’t slide sheets
over rough surfaces or over each other. Always carry tools, don’t drag them.

Walking on roofs :

It is important that you walk on roofing carefully, to avoid damage to either the roofing or
yourself.

Generally, keep your weight evenly distributed over the soles of both feet to avoid concentrating
your weight on either heels or toes. Always wear smooth soft soled shoes; avoid ribbed soles
that pick up and hold small stones, swarf and other objects.

—4
&=
»
£

When you walk parallel to the ribs: for ribbed roofing walk on at least two ribs or corrugations
and for pan-type roofing walk in the pans.

When you walk across the ribs, walk over or close to the roofing supports. Be careful when
moving between supports. Do not walk in the pan immediately adjacent to flashings or
translucent sheeting. Walk at least one pan away.

Always take particular care when walking on wet or newly laid sheets — particularly on steeply
pitched roofs.

If there will be heavy foot traffic on a roof, provide a temporary walkway or working platform to
minimize damage.

Never step on the skylight panel or translucent panel.

Marking out, cutting and drilling :

Marking Out — A pencil of any colour may be used except black or so-called lead pencils. Don’t
use black pencils to mark roofing or walling because the graphite content can create an electric
cell when wet and thus cause deterioration of the finish. You can also use a string line with dust,
or afin, felt — tipped marker.

Cutting — Where possible, you should minimize site-work by using sheets cut to length in the
factory. For cutting thin metal on site, we recommend that you use a power saw with a metal —
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cutting blade because it produces fewer damaging hot metal particles and leaves less resultant
burr than does a carborundum disc.

Cut materials over the ground and not over other materials where hot particles can fall and
cause damage to finishes — especially COLOURBOND steel pre painted finishes. It is best to
have the exterior colour finish of a COLOURBOND pre painted sheet facing down; however you
must then protect the paint finish from scratching by your work supports.

If you have to cut materials near sheets already installed, mast them to direct the stream of hot
particles away.

Reciprocating nibbles are also widely used in the roofing trade, and they produce an excellent
cut. The resulting small, sharp scraps can rust and damage finishes; and they can cause
personal injury. Take special care to collect these scrapes.

Making holes — holes are often made by drilling or cutting by hole saw or jig saw. Mask there
area around the hole to protect paint from damage by swarf.

Clean Up :
Swarf (metal scraps or abrasive particles resulting from cutting and drilling) left on the surfaces

of materials will cause rust stains which can lead to reduced life of the material.

Sweep or hose all metallic swarf and other debris from roof areas and gutters at the end of each
day and at the completion of installation.

If swarf has become stuck on a finish, it can be removed.

Take great care not to remove the paint or the metal coatings.

For critical applications inspect the job two weeks after completion, when rain or condensation
will have caused any remaining swarf to rust, and thus highlight affected areas.

Warn other contractors :

Many stains arising from swarf do so, not from the work of roofing- installers, but from other
contractors working on the job. Similarly, problems can arise from contact with incompatible
materials, like copper piping or chemically treated timber. Acid cleaning of bricks can also be a
problem. Architects and builders need to be aware of this, and warn contractors accordingly.

Fall Protection
Hazard: Each year, falls consistently account for the greatest number of fatalities in the
construction industry. A number of factors are often involved in falls, including unstable working
surfaces, misuse or failure to use fall protection equipment and human error. Studies have
shown that using guardrails, fall arrest systems, safety nets, covers and restraint systems can
prevent many deaths and injuries from falls.
Solutions:
e Consider using aerial lifts or elevated plat-forms to provide safer elevated
working surfaces;
e Erect guardrail systems with toe boards and warning lines or install control line
systems to protect workers near the edges of floors and roofs;
e Cover floor holes; and/or
Use safety net systems or personal fall arrest systems (body harnesses).
o Provide safety life line for hooking of safety harness along the periphery or at
locations identified for additional safety while working at heights.
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Ladders

Hazard: Ladders and stairways are another source of injuries and fatalities among construction

workers.
Solutions:
e Use the correct ladder for the task.
e Have a competent person visually inspect a ladder before use for any defects
such as:
o Structural damage, split/tbent side rails, broken or missing
rungs/steps/cleats and missing or damaged safety devices;
o Grease, dirt or other contaminants that could cause slips or falls;
o Paint or stickers (except warning labels) that could hide possible defects.
e Make sure that ladders are long enough to safely reach the work area.
e Mark or tag (“Do Not Use”) damaged or defective ladders for repair or
replacement, or destroy them immediately.
e Never load ladders beyond the maximum intended load or beyond the
manufacturer’s rated capacity.
e Be sure the load rating can support the weight of the user, including materials
and tools.
e Avoid using ladders with metallic components near electrical work and overhead
power lines.
[ ]
Stairways

Hazard: Slips, trips and falls on stairways are a major source of injuries and fatalities among
construction workers.
Solutions:

Stairway treads and walkways must be free of dangerous objects, debris and
materials.
Slippery conditions on stairways and walk-ways must be corrected immediately.
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Cranes

Make sure that treads cover the entire step and landing.
Stairways having four or more risers or rising more than 30 inches must have at
least one handrail.

Hazard: Significant and serious injuries may occur if cranes are not inspected before use and if
they are not used properly. Often these injuries occur when a worker is struck by an overhead
load or caught within the crane’s swing radius. Many crane fatalities occur when the boom of a
crane or its load line contact an overhead power line.

Solutions:

Check all crane controls to insure proper operation before use.

Inspect wire rope, belts, chains and hook, hook latches for any damage.

Know the weight of the load that the crane is to lift.

Ensure that the load does not exceed the crane’s rated capacity.

Raise the load a few inches to verify balance and the effectiveness of the brake
system.

Check all rigging prior to use; do not wrap hoist ropes or chains around the load.
Fully extend outriggers.

Do not move a load over workers.

Barricade accessible areas within the crane’s swing radius.

Watch for overhead electrical distribution and transmission lines and maintain a
safe working clearance of at least 10 feet from energized electrical lines.

Crane Safety

The upper rotating structure supporting the boom and materials being handled is
provided with an electrical ground while working near energized transmitter
towers.

Rated load capacities, operating speed and instructions are posted and visible to
the operator.

Cranes are equipped with a load chart.
The operator understands and uses the load chart.

The operator can determine the angle and length of the crane boom at all times.
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Crane machinery and other rigging equipment is inspected daily prior to use to
make sure that it is in good condition.

Tag lines are used to prevent dangerous swing or spin of materials when raised
or lowered by a crane or derrick.

lllustrations of hand signals to crane and derrick operators are posted on the job
site.

The signal person uses correct signals for the crane operator to follow.
Crane outriggers are extended when required.

Crane platforms and walkways have anti-skid surfaces.

Broken, worn or damaged wire rope is removed from service.

Guardrails, hand holds and steps are provided for safe and easy access to and
from all areas of the crane.

Load testing reports/certifications are available.

Tower crane mast bolts are properly torqued to the manufacturer’s specifications.
Overload limits are tested and correctly set.

The maximum acceptable load and the last test results are posted on the crane.

Initial and annual inspections of all hoisting and rigging equipment are performed
and reports are maintained.

Only properly trained, experienced and qualified operators are allowed to work
with hoisting and rigging equipment.

29. Essential Safety Points-

a.

Incident / Accident Investigation, Reporting and Record keeping

Emergency incidents should take precedence over all investigations, recordkeeping and
reporting. Il or injured employees should be provided with the most appropriate medical
response for the incident, as soon as possible.

After the ill or injured employee has been provided with the most appropriate first aid care
(ambulance, medical facility or on-site first aid), the supervisor or their designee shall initiate
an incident investigation to correct hazards and prevent re-occurrence.

An incident report, with as much information as possible should be completed within 24

Additional information can be added to the reports, as it becomes available, and
when the injured or ill employee has returned to work or is capable of providing
the necessary information.

The Project In-Charge shall correct all identified hazards immediately, and prevent
reoccurrence of the incident and (when necessary) go over the incident and the
corrective actions with the project supervisors and/or the employees.

It is the responsibility of the Main contractor to develop a site specific emergency
evacuation plan with procedures and emergency equipment placement for every project.
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The Project In-Charge shall correct all identified hazards immediately, and prevent
reoccurrence of the incident and (when necessary) go over the incident and the corrective
actions with the project supervisors and/or the employees.

It is the responsibility of the Main contractor to develop a site specific emergency evacuation
plan with procedures and emergency equipment placement for every project.

b. All Hazards Plan

It is the responsibility of the Main contractor to identify other potential emergencies that
could occur on site. An All Hazards Plan is a regulatory requirement that indicates the
contractor considered other risk factors on the project, and that they are initially prepared to
respond to the incident.

The All Hazards Plan should include events that are likely to occur on the project or site,
such as floods, high winds, potential falls, structural collapse and environmental
emergencies.

The contractor must be prepared for, and be able to notify (in an approved manner) the
entire work site about the emergency and the proper evacuation or procedural protocols.

c. Hazardous Materials

e The Main contractor shall make the client or the client’s designee/representative aware
of any hazardous materials found on site that were not previously addressed or identified
at the beginning of the project.

e The Main contractor shall notify the client or the client's designee/representative about
any hazardous material incidents on site, regardless of size or quantity.

o Leaks, spills or other types of contamination to air, soil or water which include
chemicals, gasoline, hydraulic fluids and oils must be reported immediately

o Hazardous materials shall be contained and labeled in a manner acceptable to
the authority having jurisdiction.

o Hazardous Materials, including paints, adhesives, etc... shall not be left on site,
even after a project completion, unless specifically permitted by the client.

o The contractor will ensure proper storage of hazardous material if any and make
provision of the suitable bund to arrest the spillage if any.

e The Main contractor shall identify, with appropriate environmental assistance, the most
appropriate manner in which to properly discard the hazardous material or waste, in
accordance with the requirements of the state and federal environmental protection
requirements.

o For additional information and regulatory requirements, see the following
sections;

= Hazardous Waste
» Solid Waste and Recycling

=  Storm Water
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= Universal Waste
d. Cranes, Derricks, Hoists and Lifts

All crane, derrick, hoists and lift operators who are hoisting and/or moving materials shall
be licensed.

e The Main contractor, working with the crane operator shall insure that a “competent”
person has been appointed to act as the person-in-charge for all lifts involving cranes,
regardless of size and/or weight capacity.

e A backhoe, or similar piece of equipment used for lifting is considered a crane, and is
subject to this requirement.

The person-in-charge is required to have a pre-lift plan for regulatory and safety
reasons. The plan must include, but is not limited to the following requirements;

e The operators name and proof of certification, as well as the signaler name and
verification of training

e Area survey to insure that the work site is stable and appropriate for the weight and work
activities of the crane

o Description, type and rated capacity of the crane being used for the lift

e The list of the equipment or material being lifted, including weight, dimensions and other
applicable information

o Appropriate sketches or blueprints of how the material will be lifted.

e Boom and swing angles, crane orientations, lifting points, methods of attachment and
rated capacity.

e A pre-lift meeting with all personnel that will be involved with the lift, or in close proximity
to same.

The Main contractor or their designee is required to barricade or provide warnings to
alert persons in close proximity about the overhead work. This shall include, but is not
limited to;

o protection of doorways and exits, which might include redirection to an alternative
entrance / exit

e tape off hazardous areas, including swing zones and areas where overhead hazards are
likely to fall

e examples:

e removal of dumpsters from the roof
e lifting and/or moving equipment / materials directly overhead of site personnel

e personnel are not permitted to work under the load being lifted or moved.
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Inspections of cranes, derricks and associated attachments shall be made by a
competent person prior to each use
Cranes, derricks, backhoes and other lifting equipment shall not be used within 4.5 M

(minimum) of power lines > 5kV.

Crane Operators are responsible for operations under their direct control. They shall;

not engage in any practice that will divert their attention while operating the hoisting
equipment
not operate the lift if their operation is / might be impaired (mentally or physically)
perform an equipment assessment (walk around inspection) to verify personnel,
equipment and site safety
place appropriate barriers or warning lines around the superstructure to prevent
unauthorized entry into the site / area of swing
test all controls and emergency stops
o improperly functioning / working controls must be adjusted / repaired before the
equipment is used.
o If not repairable, the unit must be removed from service and locked and / or
tagged "out-of-service".
respond appropriately to any signals from a trained "signal person"
be responsible for anyone working under their direct control, and shall stop any unsafe
or potential unsafe operation until corrections can be made
if a "warning signal” is provided, it shall be sounded just before any move is made
secure and make safe any unattended hoisting equipment
o Wwhen practical, suspended loads shall be landed under brake control
not permit any person to work under / beneath the boom or suspended load
A competent, authorized and properly trained person shall inspect cranes, derricks and
associated equipment, as specified by the manufacturer, prior to each use.
Crane operators are responsible for their cranes and derricks before, during and after
any lift.
o If the safety of the personnel, equipment or facility is in question, the competent
person shall;
= Stop all hoist activities
» Refuse to handle or lift non-conforming loads

Headache balls cannot be used to transport personnel

BIDDERS SIGN & STAM Page 71 of 664



o Safety latches on crane hooks (regardless of hook capacity and size) shall not be
deactivated, removed or disabled
e Crane Inspections shall;
o be performed by a competent person and shall include all aspects, as specified
by the manufacturer of the crane.
Use of cranes, including lifting procedures shall be done in accordance with
manufactures specifications.

e. Demoalition
Before demolition work is initiated, an engineering survey shall be performed by a
competent, qualified person to determine the condition of the structure, inclusive of the
framing, floors, walls and the possibility of unplanned collapse of any portion of the
structure, or any adjacent structures where persons may be exposed.
Following general precautions are necessary for all demolition work:

a) Danger signals should be conspicuously posted around the structure as well as at its
doors and openings.

b) During night time, red lights should be placed on and around all barricades.
c) Watchman should be posted at entry points.
d) Protective equipment should be supplied to all workers and their use enforced.

e) Electrical wires, telephone lines and water pipes should be switched off when demolition
work is in progress.

f) Protected walkways and passageways should be provided for the use of workers and
others.

The mechanical devices for demolition include weight balls, power shovels, concrete saw,
etc. The selection of the best method is a function partly of time, money and the surrounding
environments.

The following precautions should be observed in mechanical demolition.

a) The area of demolitions should be barricaded for a minimum distance of 1.5 times the
height of the wall.

b) While the mechanical device is in operation, no worker should be allowed to enter the
building under demolition,

c) The device should be so located as to avoid falling debris.

d) The mechanical device should not cause any damage to the adjacent structure, power
lines, etc.

f. Structural Steel Works

The strength and the main support to a building are provided by its columns. The columns,
in turn, are anchored firmly to the foundations by means of holding bolts. Sometimes, the
columns may have loose holding bolts that are grouted in concrete after the structure is
leveled, aligned and plumbed. They are held in position prior to grouting by temporary guys.
Often, some of the guys are required to be loosened or removed temporarily to facilitate
erection of other components of steelwork. Here, even a little carelessness can bring the
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entire structure down resulting in serious or fatal accidents. The basic safety practice in his
case is that the erector should get the first four columns of a bay, facing diagonally opposite
to one another grouted soon after the bracing of the steelwork and its aligning and plumbing
the portion of structure. It is advisable to use anchored heavy duty bolts with open pockets.
It will facilitate easy erection and alignment.

Leveling, Aligning and Plumbing a/Columns

For leveling, aligning and plumbing of columns, screed bars or level pads are generally
provided. In some cases, they are not provided for columns of light and medium structures.
The erection of steel work may proceed row after row without initially paying sufficient
attention to leveling and plumbing of columns. It becomes difficult to bring the structure in
plumb subsequently in the absence of level pads. Thus the structure remains out of plumb
and it may collapse if subjected to winds of high velocity. Such mishaps can be minimized
by getting the level pads fixed on footings of all main columns.

Slinging of Heavy Components

Sometimes the design of the structure may not facilitate the slinging of heavy components
from structural members for hoisting. Such a design is not safe. Further, the de-slinging of
the tall erected columns, especially the plain plated, may pose a problem. In such cases, the
rigger climbs up the structure with the help of a rope or a rope ladder fixed to the column
before lifting the same. This design is not safe. It is necessary to design a proper access to
the wieldable bent rungs and other points.

Fastening

The upper parts of tall structures are subject to higher wind pressure due to higher wind
velocity at higher altitude. It is advisable to stabilize the erected anchored columns by
fastening temporary wire guys till four column-square is completely braced, leveled and
plumbed.

Lifting of Columns

Usually, the foundation pits are back filled with loose earth but the area is seldom rammed.
Thus, while lifting the heavy columns by a crane, the earth under the forefront of the crawler
gets depressed the front portion of the crawler sinks and the load gets thrown out of radius.
Consequently, the crane loses its stability and topples over, causing fatalities. Therefore, the
filled in pits must be either manually rammed or rolled over by a heavy roller, and sleepers
should be laid over the area. This arrangement will increase the stability of the crane.

g. Steel Erection

Safety practices for erection will vary as per the job. For buildings, riveting or welding should
be done to maintain stability of the structural frame at all times during the construction.
Safety nets shall be provided within two stories or 10 m below the height of work which is
being performed. Safety belt with lanyards attached to catenary line or other substantial
anchorage should be used by workers on work which exposes to working at heights of 10 m
or more. Personal protection equipment of the specified standard should be used by all
workers.
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e A pre-planning meeting is required for steel erection and the use of overhead cranes.
The main contractor, appropriate sub-contractors and all other parties responsible for the
work shall meet, review and modify as necessary all aspects of the site steel erection,
before work is initiated.

e A Site Specific Erection Plan with alternate means and methods must be provided.

e Pre-construction conferences and site inspections must be held between the Steel
Erector, the Main (controlling Contractor) and all applicable Project Engineers and
Fabricators before starting the steel erection.

o The Main Contractor must provide a written notification to the steel erector insuring that;

o Concrete footings, piers and walls have cured to a level that will provide
adequate strength to support any forces imposed during steel erection.

o Anchor bolt repairs, replacements and modifications were done with the approval
of the Project Structural Engineer of Record.

o A site-specific erection plan is developed during one or more pre-construction
conference and site inspections involving the erector, the controlling contractor
and others such as the project engineer and the fabricator.

Steel Erection Training

Employee training for all aspects of steel erection must be provided by a qualified person. It
must include as a minimum;
o recognition and identification of fall hazards

o use and operation of protective systems and equipment
o protection from falls

o site inspections and safety requirements

o multiple-lift rigging

o correcting

o hoisting

o hooking and unhooking

o Before authorizing the steel erection, the Main contractor shall ensure that the Steel
Erector has the following written notifications;

e Commencement of Steel Erection — Proof that the concrete meets the ASTM standards
for strength. Site Layout of the project for roads, equipment movement and stability of
area for operation of cranes

e Pre-Planning of Overhead Hoisting Operations
e Site Specific Erection Plan
o Sequence of steel erection activity

o Description and operation of cranes, and derricks to be used on site
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o

o

Including the pre-shift visual inspection of the equipment referenced above
Description of steel erection activities and procedures shall include;

» identification of the Qualified Rigger:

including multiple lift rigging methods, procedures and requirements
= employee and pedestrian safety under and around the work area

» maintaining walk / work surfaces

= metal decking handling procedures

= protection of floor, roof and wall openings

» column anchorage procedures

*» beam and column requirements

= open web steel joists installation and safety

» hooking and unhooking loads

= jnitial corrections

h. Pre-fabricated Members

Use of pre-fabricated member is becoming popular due to the ease in assembly and time saved
during construction. The pre-fabrication is done at site or in the workshop depending on the size
of the member and the facility available for transportation and lifting.

Launching girders are normally used to place prefabricated girder bridges at the site. Use of
cranes is also common in lifting them. If the lifting is not done properly, the member may crack.
The spreader beam should be used for this purpose. No one should be allowed under the
member when they are being lifted, transported or erected. The lifting wire should be tested for
the double load to be handled at least once in six

Months. The method of assembly and erection as specified by the designer should be strictly

adhered to.

i. Electrical Cords

e Must be protected from physical damage

o

@)
@)
O

flexible cords must be free of damage, splices and taps

flexible cords shall be properly maintained and stored

twisted cords shall be removed from service and destroyed to prevent future use
flexible cords should not be so placed that they are considered a trip and fall
hazard

Extension Cords
e cords shall not be placed across a means of egress, or left infon a walk/work surface
e shall be connected to a GFCI protected outlet, for the duration of the project

j.  Roof Work
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e All roof work which is greater than 2 M above a lower level is required to have fall
protection, including flat and low-slope roofs.

e A competent person must identify the appropriate means of fall protection to be
used, for the work being performed.

k. Fire Protection:

‘/ Fire plan shall be displayed at site and contractor shall be aware of the same.

‘/ Know the location of fire extinguishers, their operational use and the type of fire they are
meant for.

‘/ Check for flammables before starting welding (or) gas cutting work.

‘/ In case of fire, warn others on the job and shout for fire. Stay calm, go to the nearest fire call
point/ ESD and activate. Only then try to extinguish using the fire extinguisher or else
assemble at assembly point.

‘/Access to fire extinguishers and fire hydrants should never be blocked. This equipment
should always be kept clear of any obstruction.

‘/ Obey “No Smoking “& “No Open Flame “signs.

‘/ Know the location of fire call point in your area.

‘/ Report all fire hazards to your supervisor immediately.

‘/ Ensure that the vehicle engines are shut off during loading (or) fueling operations.
‘/ Ensure proper earthling and bonding of vehicle inside hazardous area.

‘/ Ensure that all vehicles entering in hazardous area have spark arrestor fitted on exhaust.

. Fire Extinguishers

Shall be conspicuously placed in appropriate areas of the construction or project site.
Fire Extinguishers on site shall have the following;

e annual (in date) inspection tag
e agauge indicating fully charged, and pin with security seal

o Test certificate as per statute

m. Welding / Cutting / Hot Work Activities

Brazing, cutting, heating, soldering, welding and other spark producing work on this job requires
the acquisition of a Hot Work Permit
The basic requirements of a Hot Work Permit are;

o The area(s) in which the Hot Work will be performed must be inspected

o All containers, pipes and tanks that were used for other than water or steam shall
first be purged and cleaned

o All combustible material shall be located at least 10 M away from the Hot Work
Area
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o Fire extinguishers must be of proper size and type for the Hot Work activity, and
shall be located within 8 M of the Hot Work Area

Machine and Equipment Safety &Guarding

Moving machinery can cause injuries in many ways:

People can be struck and injured by moving parts of machinery or ejected material.
Parts of the body can also be drawn in or trapped between rollers, belts and pulley
drives

Sharp edges can cause cuts and severing injuries, sharp-pointed parts can cause
stabbing or puncture the skin, and rough surface parts can cause friction or abrasion
People can be crushed, both between parts moving together or towards a fixed part of
the machine, wall or other object, and two parts moving past one another can cause
shearing

Parts of the machine, materials and emissions (such as steam or water) can be hot or
cold enough to cause burns or scalds and electricity can cause electrical shock and
burns

Injuries can also occur due to machinery becoming unreliable and developing faults or
when machines are used improperly through inexperience or lack of training

Before you start
Before you start using any machine you need to think about what risks may occur and how
these can be managed. You should therefore do the following:

Check that the machine is complete, with all safeguards fitted, and free from defects.
The term ‘safeguarding’ includes guards, interlocks, two-hand controls, light guards,
pressure-sensitive mats etc. By law, the supplier must provide the right safeguards and
inform buyers of any risks (‘residual risks") that users need to be aware of and manage
because they could not be designed out

Produce a safe system of work for using and maintaining the machine.

Maintenance may require the inspection of critical features where deterioration would
cause a risk. Also look at the residual risks identified by the manufacturer in the
information/ instructions provided with the machine and make sure they are included in
the safe system of work

Ensure every static machine has been installed properly and is stable (usually fixed
down)

Choose the right machine for the job and do not put machines where customers or
visitors may be exposed to risk

Note that new machines should be CE marked and supplied with a Declaration of
Conformity and instructions in English

Make sure the machine is:

safe for any work that has to be done when setting up, during normal use, when clearing
blockages, when carrying out repairs for breakdowns, and during planned maintenance

properly switched off, isolated or locked-off before taking any action to remove
blockages, clean or adjust the machine

Also, make sure you identify and deal with the risks from:

electrical, hydraulic or pneumatic power supplies
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e badly designed safeguards. These may be inconvenient to use or easily overridden,
which could encourage your workers to risk injury and break the law. If they are, find out
why they are doing it and take appropriate action to deal with the reasons/causes

Machine & Equipment Hazards:

Electrical Hazards — equipment that uses electricity as a power source is a potential
electrocution hazard. Check power cords, switches and connections for exposed wires or
broken parts.

Amputation & Caught-in Hazards — machine guards on equipment are installed to protect
our employees from moving parts. Of course if they have been removed during
maintenance or adjustment they will no longer provide protection. Check equipment every
day to ensure that all guards are in place.

Chemical Hazards — processing equipment that uses chemicals can be sources of
numerous hazards. Leaks can cause slip hazards as well as possible exposure to harmful
chemicals. Hoses that leak could create a respiratory problem from vapors.

Sharp Edges — simply walking past machinery may be hazardous if sharp edges are not
guarded check equipment mounting brackets, sign edges and control boxes to see if sharp
edges are present.

Eye Hazards — tools and equipment that create chips, sparks or dust are potential eye
hazards. These types of eye hazards are generally controlled by safety glasses, goggles
and face shields. Check eye protection your workers use to make sure they are not broken,
scratched and are the correct type for the hazard. As a minimum, anyone who uses hand or
power tools should wear safety glasses.

PPE — personal protective equipment should be considered a secondary line of defense
against equipment hazards. Employees need to know how to properly select, use and clean
any PPE they use. PPE does wear out and has limitation on the level of protection against
hazards — your workers should know these limitations.

Hazards:

Use of machinery or equipment with inadequate guards or damaged controls can result in:
e Amputation

e Skin Burns

e Cuts & fractures

¢ Death

Hazard Controls:

Control used to prevent exposure to moving or energized machine parts includes:

e Machine guards

Interlocks

Presence sensing devices

Gates

Two-hand controls

e« Employee training

Preventing access to dangerous parts

Think about how you can make a machine safe. The measures you use to prevent access to

dangerous parts should be in the following order. In some cases it may be necessary to use

a combination of these measures:

e Use fixed guards (eg secured with screws or nuts and bolts) to enclose the dangerous
parts, whenever practical. Use the best material for these guards — plastic may be easy
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to see through but may easily be damaged. Where you use wire mesh or similar
materials, make sure the holes are not large enough to allow access to moving parts

o If fixed guards are not practical, use other methods, eg interlock the guard so that the
machine cannot start before the guard is closed and cannot be opened while the
machine is still moving. In some cases, trip systems such as photoelectric devices,
pressure-sensitive mats or automatic guards may be used if other guards are not
practical

e Where guards cannot give full protection, use jigs, holders, push sticks etc if it is
practical to do so Control any remaining risk by providing the operator with the
necessary information, instruction, training, supervision and appropriate safety
equipment

Other things you should consider

o If machines are controlled by programmable electronic systems, changes to any
programmes should be carried out by a competent person (someone who has the
necessary skills, knowledge and experience to carry out the work safely). Keep a record
of such changes and check they have been made properly

e Ensure control switches are clearly marked to show what they do

e Have emergency stop controls where necessary, eg mushroom-head push buttons
within easy reach

o Make sure operating controls are designed and placed to avoid

e accidental operation and injury, use two-hand controls where necessary and shroud start
buttons and pedals

e Do not let un-authorized, unqualified or untrained people use machinery — never allow
children to operate or help at machines. Some workers, eg new starters, young people
or those with disabilities, may be particularly at risk and need instruction, training and
supervision

e Adequate training should ensure that those who use the machine are competent to use it
safely. This includes ensuring they have the correct skills, knowledge and experience —
sometimes formal qualifications are needed, eg for chainsaw operators

e Supervisors must also be properly trained and competent to be effective. They may
need extra specific training and there are recognized courses for supervisors

o Ensure the work area around the machine is kept clean and tidy, free from obstructions
or slips and trips hazards, and well lit

Dos and don’ts of machinery safety for workers

Do...

o check the machine is well maintained and fit to be used, i.e. appropriate for the job and
working properly and that all the safety measures are in place — guards, isolators,
locking mechanisms, emergency off switches etc

e use the machine properly and in accordance with the manufacturer’s instructions

e make sure you are wearing the appropriate protective clothing and equipment required
for that machine, such as safety glasses, hearing protection and safety shoes

BIDDERS SIGN & STAM Page 79 of 664



Don’t...

use a machine or appliance that has a danger sign or tag attached to it. Danger signs
should only be removed by an authorized person who is satisfied that the machine or
process is now safe

wear dangling chains, loose clothing, rings or have loose, long hair that could get caught
up in moving parts

distract people who are using machines

remove any safeguards, even if their presence seems to make the job more difficult

Machine guarding shall meet the requirements of OSHA
All exposed blades shall be guarded to prevent accidental injury
All belts and pulley’s will be protected with a suitable guard to prevent accidental contact

All table saws shall have the appropriate blade guards, anti-kickback devices and push
sticks

The GC shall be responsible for determining what equipment shall have guards, and the
appropriate guard for the equipment or machine.

o Guards shall be used and installed in accordance with manufacturers
specifications

30. General Safety for Miscellaneous Construction Activities:

a) General:

i) Before any demolition work is commenced and also during the process of the
demolition work,

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

b.  No electric cable or apparatus, which is liable to be a source of danger, shall
remain electrically charged.

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

d.  All persons connected with the execution of works shall wear safety helmets,
safety shoe, gloves, safety belts, shields, goggles and protective appliances,
safety ladders, platforms etc. to the specific requirements of the work.

e. Suitable screens, curtains (plastic mesh hessians) shall be provided. The
same shall be maintained in good condition at all the times.

f. All welding works at height to have fire blankets below to protect from sparks.
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i) All necessary personal safety equipments as considered adequate by the
CLIENT/CONSULTANTS shall be kept available for the use of the persons
employed at the site and maintained in condition suitable for immediate use, and
the Contractor shall take adequate steps to ensure proper use of equipment by
persons concerned as outlined below:

a.

b.

Workers employed on 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 materials, which are injurious to the eyes, shall be provided with

protective goggles.

Those engaged in welding and cutting works shall be provided and protective

face and eye-shields, hand gloves etc.

Stone breakers shall be provided with protective goggle and protective

clothing and seated as 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 at least for an hour before the workers are allowed to get into the

manholes, and the manholes so opened shall be cordoned off with suitable

railing and providing with warning signals or board to prevent accident to the

public.

The Contractor shall not employ men below the age of 18 years and woman

on the work of painting with products containing lead in 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.

1. No paint containing lead or lead product shall be used except in the form
of paste or ready-made paint.
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2. Suitable face masks shall be supplied for use by the workers when paint
is applied in the form of spray or a surface having lead paint dry rubbed
and scrapped.

3. Overall shall be supplied by the Contractor to the workmen and adequate
facilities shall be provided to enable the working painters to wash them on
cessation to work.

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

iv)  Use of hoisting machines and tackles including their attachments, anchorage and
supports shall confirm to the following standard or conditions: -

a. These shall be of good mechanical construction, should materials and
adequate strength and free from patent defects and shall be kept in good
working order.

b.  Every rope used in hoisting or lowering materials or as means of suspension
shall be of durable quality and adequate strength and free from patent
defects.

c. 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 winch or give signals to the operator.

d. 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 marked with
the safe working load and the conditions under which it is applicable shall be
clearly indicated. No part of any machine or any gear referred to above in
this paragraph shall be loaded beyond the safe working load except for the
purpose of testing.

e. In case of departmental machine, the safe working load shall be notified by
the CLIENT/CONSULTANTS. As regards Contractors Machine, the
Contractor shall notify the safe working load of the machine to the
CLIENT/CONSULTANTS whenever he brings any machinery to site of work.

v)  Motors, gears, transmission lines, electric wiring and other dangerous parts of
hoisting appliances shall be provided with efficient safeguards. Hoisting appliances
shall be provided with such means as to reduce to the minimum the accidental
descent of the load, adequate precautions should be taken to reduce the minimum
the risk of any part or parts of a suspended load becoming accidentally displaced.
When workers are employed on electrical installations, which are already
energized, insulting mats, wearing appeal such as gloves sleeves and boots as
may be necessary shall be provided. The workers shall not wear any rings,
watches and carry keys or other materials, which are good conductors of
electricity.

vi)  All scaffoldings, ladders and other safety devices mentioned or described herein

shall be maintained in safe conditions and no scaffoldings, ladder or equipment
shall be altered or removed while it is in use. Adequate washing facilities shall be
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provided at or near place of work. The Contractor shall indemnify the Employer
against any damages whatsoever arising due to injury sustained by any person
because of no provision of adequate barricades/fencing and lighting arrangements.

vii) These safety provisions shall be brought to the notice of all concerned by
displaying on a notice board at a prominent place at the work spot. The person
responsible for compliance of the safety code shall be named therein by the
Contractor.

viii) All safety measures for constructional activities shall be as per BIS, unless and
otherwise as stated.

ix) All ensure effective enforcement of the rules and regulations relating to safety
precautions, the arrangements made by the Contractor shall be opened to
inspection by the welfare officer of the company or CLIENT/CONSULTANTS or
their representatives.

x)  Notwithstanding the above clauses there is nothing in these to except the
Contractor from the operations of any other ACT or rules in force in the Republic of
India. The works throughout, including any temporary works, shall be carried out in
such a manner as not to interfere in any way whatsoever with the traffic in any
roads or footpaths at the site or in vicinity thereto or any existing works whether the
property of the Employer or of a third party.

b) Carein handling inflammable gas:

The Contractor has to ensure all precautionary measures and exercise utmost care in handling
the inflammable gas cylinders / inflammable liquids / paints etc, as required under the laws
and/or as advised by the security officer of the Employers. Gas cylinders shall be stacked in
vertical positions only. They (empty and filled cylinders separate) shall be stacked in designated
locations only.

c) Temporary combustible structures:

Temporary combustible structures will not be built near or around work site.

d) Precautions aqgainst fire:

No fires match boxes and lighters stoves, gas, electric series and heaters will be allowed in the
factory premises. The Contractor will have to provide adequate Fire Extinguishers / Fire Buckets
and drums at work site as recommended by Client/client/consultants representative. They will
have to ensure all precautionary measures and exercise utmost care in handling the
inflammable gas cylinders/ inflammable liquid/paints etc. as advised by CLIENT/
CONSULTANTS. Temporary combustible structures will not be built near or around the work
site.

e) Explosives:

Explosives shall not be stored or used on the works or on the site by the Contractor without the
permission of the Client/consultants representative in writing and then only in the manner and to
the extent to which such permission is give. When explosives are required for the works they
shall be stored in a special magazine to the provided at the cost of the Contractor in accordance
with the Explosive Rules. The Contractor shall obtain the necessary license for the storage and
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the use of explosives and all operations in which or for which responsibility of the Contractor
shall indemnify the Employer against any loss or damage resulting directly or indirectly.

f) Preservation of place:

The Contractor shall take requisite precautions and use his best endeavors to prevent any
riotous or unlawful behavior by or amongst his workmen and others employed on the works and
for the preservation of peace and protection of the inhabitants and security of property in the
neighborhood of the work. In the event of the Employer requiring the maintenance of special
police force at or in the vicinity of the site during the tenure of works, the expense thereof borne
by the Employer shall be recoverable from the Contractor.

g) Outbreaks of infectious diseases:

The Contractor shall remove from his camp such labor and their families as refuse protective
inoculation and vaccination when called upon to do so by the Client/consultants representative.
Should cholera, plague or other infectious diseases break out the Contractors shall burn the
huts, beddings, clothes and other belongings of or used by the infected parties and promptly
erect new huts on the sites as required by Client/consultants representative failing which within
the time specified in the Consultant’s requisition, the work may be done by the Employer and
the cost thereof recovered from the Contractor.

h) Use of intoxicants:

The sale of adent spirits or other intoxicating beverages upon the work in any of the buildings
encampments or tenements owned, occupied by or within the control of the Contractor or any of
his employees is forbidden and the Contractor shall exercise his influence and authority to the
utmost extent to secure strict compliance with this condition.

In addition to the above, the Contractor shall abide by the safety code provision as per Indian
Standard Safety Code framed from time to time.

i) Breach of safety requlations:

Breach of safety regulations will be viewed very seriously and the Contractors shall be liable for
punitive action as will be recommended by the safety officer of the Employers.

e On first instance of non compliance towards any of the safety requirements
mentioned, warning would be issued to the contractor.

e On repetition of the non compliance the site by the contractor penalty of Rs 1000/-
per noncompliance will be imposed on the contractor separately for every
instance. This penalty will be deducted from running bill of the contractor.

e Repetition of penalty may also invite termination of the workmen or the contract.

e Strict action can be taken at the first instance itself based on the severity of the
noncompliance.

i) Removal of improper work and materials:

1) The client/consultant shall during the progress of the Works have power to order in
writing from time to time.

(&) The removal from the site within such time or times as may be specified in
the order of any materials which in the opinion of the client/consultant are not
in accordance with the Contract.

(b) The substitution of proper and suitable materials and
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(c) The removal and proper re-execution (not withstanding any previous test
thereof or Interim payment thereof) of any work which in respect of materials
or workmanships not in the opinion of the client/consultant in accordance with
the Contract.

2)  Default of Contractor in compliance:

In case of default on the part of the Contractor in carrying out such order the
Client shall be entitled to employ and pay other persons to carry out the same
and all expenses consequent thereon or incidental thereto shall be borne by the
Client and shall be recoverable from him by the Client or may be deducted by
the Client from any monies due or which may become due to the Contractor.
Appropriate deductions may be made in the payment due to the contractor if in
the opinion of the client/consultant any part of the work has not been carried out
by the contractor in accordance with the contract and the specifications. Amount
of such deductions will be decided by the client/consultant.

k) Work permits:

The contractors shall strictly follow HUHTAMAKI INDIA LIMITED Work Permit System
requirements as applicable.
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Annexure 1
Accident /Incident investigation report

Project Name :

Sub-contractor :

Supervisor/foreman:

Location of Accident or incident :

Date of occurrence : Time :
Date of reported : Time :
Reported by Reported to :
Personal injury Near miss Inhalation exposure
Type of Equipment Spill release Chemical Exposure
Accident or damage Material loss Occupational illness
incident Equipment Security theft Contamination
failure Environment Other (Explain)

Property damage
Fire /Explosion

Name of Person affected :

Nature of injury :

Injured body Part :

Occupation of person :

Details of
Incident or
Accident
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Reasons for
the incident or
accident

Recommendation
to prevent future
occurrence

Supervisor /
Site eng Investigated by : Reviewed by :
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Annexure 2
Contractor Acceptance of HSE requirements

The Contractor shall make all necessary arrangements for safety of personnel working at site and

ensure that all safety precautions in line with established industry practices are taken and Guide

Lines issued by Statutory Authorities. Contractor has to agree on applicable following HSE

requirements for carrying out the Job.

1.

o

GENERAL REQUIREMENT - Applicable | Agreed
Training of Contractor’s Personnel — All personnel must complete safety training at Plant.
Tool Box Meeting: - Daily tool box meeting shall be conducted at project site.
Permit to work: - Contractor shall start work after specific permit issued. Permit shall not be
issued in case safety precautions mentioned inside permits are not complied with.
General Health and Safety Regulations -Contractor personnel shall follow General health and
site safety rules communicated during training
Supervision of the work activity —
i. Contractor to employ site supervisor's. Before employing, their qualification and experience
shall be reviewed by CLIENT/CONSULTANT. At no times contractor personnel shall be left
on their own at work site.

ii. Contractor to employ one Site safety supervisor. Contractor shall provide qualification and

experience certificates of Safety supervisor.

iii.  Contractor to employ qualified electrician — Electrical supervisor with license for carrying out

electrical work. No other persons are allowed to work on electrical system.

iv. It shall be responsibility of contract supervisor to ensure workers employed work in

designated areas and do not loiter in other restricted areas.

v. It is the responsibility of supervisor to ensure securing of equipment, their isolation during

Lunch Time /Non-working time and at the end of each work. In no case equipment
/Machinery tools shall be left in energized condition when work is not happening.

PERSONAL PROTECTIVE EQUIPMENT | Applicable | Agreed
Contractor has to agree to ensure provision of standard Personal Protective equipment
(Helmet / Safety Shoe / Gloves / Goggles etc.) to all contract personnel employed at site
for the job. In addition to these PPE’s any PPE’s required by Permit to work shall be
provided.

EQUIPMENT INSPECTION ¥ Applicable " Agreed
All equipment / machinery brought inside by contractor shall undergo HSE inspection at site.
Equipment’s cleared in the HSE inspection only shall be allowed to be used inside the plant.

WORK AREA | Applicable ™ Agreed
CLIENT/CONSULTANT shall clearly communicate Work area / Travel Path to work site /
Instruction for emergency response/Assembly point in case of emergency
Barricading of work area - Contractors to provide standard barricading throughout work site.

STATUTORY REQUIREMENTS | Applicable | Agreed
Following statutory requirements shall be completed and proof must be provided
Labour License if applicable
Coverage of contractor’s personnel under PF code
Insurance in line with workman compensation policy

BIDDERS SIGN & STAM Page 88 of 664



iv. Adequate third party liability insurance
2 Medical fithess declaration for workers employed
b. Contractor shall abide by local laws and regulations. Statutory labour register must be
maintained at site
c. All workers employed by contractor shall be above 18 years of age and no child labour at work
site.
d. Contractor shall ensure working hours for person employed in line with legal regulations

PROVISION OF GENERAL AMENITIES - ' Applicable | Agreed
Hand washing facility, Drinking Potable water facility, Toilets and Bathroom facility for contractor

personnel (Men and women, Area dedicated for lunch away from work site. Contractor is
responsible for the material brought at work site. This is required to be registered at the security
gate.

SPECIFIC HSE REQUIREMENT RELATED TO ACTIVITIES
a. Fabrication Activity — Applicable | Not Applicable ' Agreed

i. To the extent possible fabrication shall be done at contractor's work site. Wherever,
fabrication at plant is required the same shall be carried out at an earmarked and segregated
area with permit

b. Hot works — Applicable ' Not Anplicable ' Agreed

i. All hot works shall require hot work permit to ensure the precautions mentioned in Hot work
permits are abided by contract supervisor

ii. All hot work site shall be provided with a) barricading b) 2 Nos of 10 KG DCP extinguishers c)
running Fire water hosed) Continuous supervision e) specific requirement as per permit

cC. We|d|ng Operations —_ [ Applicable [ Not ADDliCable [ AgrEEd
d. Welding shall be carried out by trained welder with specific PPE ‘s as required by permit.

i. Only Standard welding cables without joints shall be allowed for welding
ii. Welding Holders shall be provided for proper keeping of welding rods when not in use.
iii. Proper dry surface (wooden Planks) shall be provided for the wet areas.
iv. Proper availability of return earth connection shall be ensured for equipment.
v. All the welders shall be accompanied by helper identically equipped with PPE.
vi. Welding machine shall have over current relay on the welding machine
vii. Welder shall use leather gloves /Face shield / welding suit and Safety shoes.
viii. In case of surface is wet —proper dry wooden platforms shall be provided.
ix. If surface is full of water —Activity shall be stopped.
X. Supervisor at site shall ensure switching off machinery during non-work period

e. Gas Cutting Operations — " Applicable ' Not Applicable " Agreed

i. Gas cutting tool shall have flash back arrestor installed.
ii. Proper NRV shall be provided at both the hoses.
iii. Cylinder labelling and certificates shall be provided before their use
iv. Cylinder hoses used shall be of suitable and pressure rating.
v. All cylinders shall be used vertically and must be secured on trolley protected from sunlight.
vi. All cylinders shall have standard pressure gauge and regulator installed.
vii. Valve operating keys shall be provided on cylinder valve itself for closing of valves
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viii. Personnel shall be provided with standard PPE demanded by permit
ix. Friction lighter shall be used instead of match boxes to light the torch.
X. Supervisor at site shall ensure switching off Gas cutting tools / cylinders during non work
period

f. Drilling/Grinding Operation- | Applicable ' Not Anplicable ' Agreed

i. Machinery and wheels used shall be allowed only after inspection.
ii. Only grinding machinery with proper guards shall be allowed at site
iii. Electrical cabling used for grinding/drilling machinery shall be through 3 pin plug without joint
iv. Operator shall be trained not to exceed maximum operable speed on the machine
v. Personnel shall be provided with standard PPE demanded by permit.
vi. Supervisor at site shall ensure switching off electrical supply to these machines during non
work period
vii. Rotating wheel used shall have expiry dates mentioned on them.
g. Vibrator machine Operation requirements

[ Applicable [~ Not Applicable [ Agreed

i. Hoses used shall be tested for air pressure above 5 Kg/ Cm2.
ii. Operator shall always be available for the operation of air compressor
iii. Air compressor shall have pressure relief valve installed
iv. Machine shall be installed outside bund area
v. Necessary PPE demanded by Permit shall be ensured.
vi. Necessary rest periods shall be provided to operators between works

h. Excavation Jobs [ Applicable [ Not ADD"Cable [ AEreed
i. Shall have valid “Excavation permit “for the job.

i. Proper shoring shall be provided in case soil condition is not good and possibility of cave in (
Discretion under site safety supervisor /Plant Manager )

ii. Necessary ladders and working platform shall be provided for the personnel working for
excavation to come out.

iii. Provide the means of Crossing along with railings for personnel movement

iv. In case of doubt on availability of cables and pipeline —no machine excavation is permitted
.Only manual excavation through shovels with insulated handle and gloves/ Safety Shoes
shall be allowed. Activity shall be supervised throughout.

j. Temporary electrical Connection ' Applicable ' Not Applicable ' Agreed
i. All electrical connection shall be done by competent electrical supervisor with license
i. All temporary electrical connections and tools shall be inspected by Plant Electrical
Supervisor.
iii. Temporary connections for powers are joined to Plant electrical circuits only after ensuring
power supply is cut off and LOTO requirements followed.
iv. Site distribution boxes shall be of approved type with proper cable termination.
v. From Plant electrical connection to Contractor distribution box —cabling shall be standard
vi. Provision of 30 mA ELCB shall be installed at the distribution box which shall be tested.
vii. All cable for routing shall be of double insulated with three pin plug.
viii. Proper electrical permit and Lock out and tag out mandatory while working on equipment
requiring electrical isolation.
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k. Work at Height- [ Applicable | Not Applicable | Agreed

i. Shall have signed Work at height permit.
ii. Use of aluminum ladder near hazardous area not permitted.
iii. Shall meet scaffolding standard defined in this document.
iv. All ladders and scaffolding shall be checked by supervisor before its use.

. Work in confined space | Applicable ' Not Applicable | Agreed

i. Shall have valid “confined space” permit
ii. Vessel entry shall be permitted only when it is confirmed by test

a.
b.
c.

o se~oeao

m. Lifting

a.

- @

No availability of toxic and flammable gas inside the confined space
Availability of sufficient oxygen

Proper isolation of vessel “electrical, mechanical ,pneumatic ,chemical and instrumental
“‘completed and isolation locked and tagged out

Proper access through ladders inside the confined space

Adequate ventilation and illumination available

S/By person available outside the confined space identically equipped
Supervision ensured

Entry register maintained

Proper escape gear provided to person entering the space

Person entering the confined space if medically fit.

Tools and Tackles | Applicable [ Not Applicable [ Agreed

Material lifting:-. Well-planned safety programme shall be implemented by contractor to
ensure that all the lifting appliances and lifting gear are selected, installed, examined,
tested, maintained, operated and dismantled with a view to preventing the occurrence of
any accident during the activity

Material lifting work shall be allowed after issue of Permit to work only.

All lifting appliances / Tool, Tackles (Ropes, Cranes, Slings, Pulleyetc) shall be test
certificate provided by competent persons.

All the lifting operations using moving equipments like cranes, forklifts, trailers etc shall
be carried out by trained operator of machine after verifying the competency certificate.
Driver’s license shall be submitted

All the lifting operations using moving equipment like cranes, forklifts, trailers etc shall
be done after ensuring the ground stability.

Moving equipment like cranes shall not be allowed to be left unattended during idle time.
Crane boom and shall be lowered and locked. No moving equipments such as crane
shall be allowed to be idled and unattended with load suspended.

In no case operations of crane shall be allowed near to high voltage overhead lines.

All these operations shall be carried out in presence of Site supervisor.

No person shall be allowed to remain within the radius of the boom and underneath the
load while lifting/placing of the load. Area of this shall be properly barricaded with
necessary cautionary signs provided.

In case of extreme weather all lifting and material operations shall be suspended and no
lifting or material handling shall be allowed in the night.

Operations involving moving equipments like cranes, forklifts, trailers shall not be
allowed near to excavated areas. (Sufficient distance from the edge of excavated area
shall be maintained.
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n. Vehicles /Phones r Applicable I Not Applicable I Agreed

i. All Diesel engine driven machines shall have approved spark arrestor installed on the
exhaust.
ii. No petrol driven engines shall be allowed at site
iii. Driver’s license shall be submitted to CLIENT/CONSULTANT
iv. Contractor shall arrange a vehicle at project site for emergency transportation
v. Use of mobile phone spark producing gadgets such as camera /match boxes is prohibited

0. Work at extended Hours /Night ' Applicable ' Not Applicable ' Agreed

i. In case of work at extended hours is required ,permission for plant manager shall be taken
ii. Additional supervisor shall be deputed at site
iii. Proper illumination (Non Tampered) type shall be provided by competent electrical person

p. Fire Extinguisher and First aid boxes | Applicable ' NotApplicable | Agreed

i. Contractor to arrange 2 Nos of 10 KG DCP Fire extinguishers , 2 Nos of 4.5 Kg Co2
Extinguisher and 2 properly equipped first aid boxes
ii. 2 Nos of fire hoses and multipurpose nozzles shall also be arranged

qg. HSE Communication _I_ Applicable |_ Not ADDlicable |_ AHreed
i. Every 15 days —Contractor shall carry out safety competition for contractor personnel with
appropriate positive recommendations.

ii. Proper signage’s with banners shall be provided at work site indicating danger involved

iii. All near miss and accidents shall be reported to Plant manager by site/safety supervisor

iv. Emergency contact nos. shall be displayed at work site

ii. Dealing Non Compliance — CLIENT/CONSULTANT reserves the right to implement any
disciplinary sanctions such as warning suspension of worker / Monetary sanctions / suspension
of contract in case of noncompliance with HSE requirements are noticed during work activity.

r. Chemicals — | Applicable | Not Applicable [ Agreed

i. All chemicals brought by contractor shall require MSDS to be submitted.
ii. Labelling of chemical container shall be done
iii. Storage of chemicals shall be away from work site and suitably protected

s. Waste Management and Housekeeping ' Applicable " Not Applicable [~ Agreed
i. Contractor shall arrange the adequate number of dust bins suitable for solid /liquid waste
ii. Contractor shall ensure daily housekeeping of premises
iii. Disposal of waste shall be done in line with Plant Manager permission and in line with statutory
requirement .No waste shall be burnt at plant

t. Scaffolding | Applicable I NotApplicable [ Agreed

i. Scaffold shall be erected, moved, dismantled, or altered only under the supervision of
competent persons and by competent workmen possessing adequate experience of such work
under valid permit.

ii. Inspection of all scaffolding components before erection shall be carried out .

iii. Corroded, Damaged or bent components shall not be allowed to be used.

iv. Cup-lock type scaffolding material shall be used.

v. Alternatively Steel tube with metal clamps can be used

vi. Use of Bamboo scaffolding, wooden planks & manila/ coir rope are prohibited.
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Vil.
Viii.

Xi.
Xii.
Xiii.
Xiv.
XV.
XVi.
XVii.
XViii.
XiX.

XX.

XXi.
XXil.
XXiii.
XXiV.
XXV.
XXVi.
XXVil.
XXViil.
XXIX.
XXX.

XXXI.

XXXil.

Scaffolding shall be tube and coupler type.

Lifting of tubes shall be carried out using proper tested slings

Provision of MS base Plate properly locked with scaffolding posts

Use of MS Scaffolding tube not spaced more than 2 m apart with tubes properly clamped
Provision of working platform (900mm) with walkways

Provision of proper barricaded ladder to reach to platform.

Availability of Toe guard / Mid rail / Top rails

Cross bracing of scaffolding vertically and horizontally

Bracing of the scaffolding with structure for ensuring stability

Proper clamping of scaffolding posts and working platform with scaffolding members.

Working Platform —

Shall be of steel plates and jalis sufficient to withstand 4 time of working loads.

Sufficient overhang for working platform shall be provided on scaffolding support on both side
to take care of stability and shall be braced with metal clamps on scaffolding members .
Working Platform dimensions - 1)shall be closely boarded, planked, or plated;2) at least 700
mm wide if the platform is used as a footing only 3) at least 900 mm wide if the platform is used
for the handling of materials 4)at least 1100mm wide if the platform is used for the support of
any higher platform 5) at least 1300mm wide if the platform is one upon which stone is dressed
or roughly shaped; and 6) Two metal plates shall not have more than 25 mm gap between
them.

Anchorage -Fixed anchorage shall be fixed to support the load of at least 2300 Kilograms for
anchoring fall arrestor system (Vertically and horizontal life lines).

No ladder shall be over 9.0 M. in length. Landing platform shall be provided suitably. The width
between the side rails in rung ladder shall not be less than 30 Cm. for 3.0 M Length ladder.
Uniform step spacing of not more than 30 Cm. shall be kept.

Erection of scaffolding is first critical phase and all person involved shall be trained on height
work to communicate hazards involved and precautions required. Training records shall be
maintained.

Use of double lanyard safety belt (Full Body Harness with fall arrestor) is compulsory.

Workers are not allowed to climb without anchoring safety belt from one level to other level or
on tubes of scaffold .Necessary vertical and horizontal lifelines shall be installed

Anchorage for lifeline shall never be fixed to scaffold or its components. Also scaffold
component shall not be used for lifting material using rope and pulley arrangement.
Supervision at all times shall be ensured during this activity and in no case our person shall
leave the site when work in progress

Ensure availability of the Horizontal life line and vertical life line all along working levels

Ensure area is barricaded and safety nets are in place.

Daily Inspection of scaffolding by contractor supervisor before start of work and correcting any
deviation from our requirements. Records of the same shall be maintained.

In Case of Heavy wind or rough weather the work shall be stopped after securing the place in
safe condition and communication shall be given in advance to all workers in this regard
Picture attached indicate the CLIENT/CONSULTANT expectation about the scaffolding
requirement — Picture attached is for illustration purpose only and does not indicate dimension
and thickness of various components used in the design and is not to scale .In case of doubt
contractor shall discuss with CLIENT/CONSULTANT about detailed specification.
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Picture of Scaffolding —
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Date:

Time:
Project site:
Address:

Safety Induction Table

Conducted by:

Annexure 3

Sr.
No.

Name of persons

Age

Designation

Sign

1.

2.

10.

Sign of safety officer:
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Annexure 4
Tool Box Talk Table

Tool Box, Site Start & Close Record

Conducted by [pesignation Date:
SupErvisor Contractor
Location/ Address|
Work Type MP § P § WAH | LMC [ Other
Hazard Ldemntified
Contrd Measunes
aApplied
Any Mew Hazard
Topic Discussed
Sr. Mo, Name Designation| Signature
1
F
3
4
=
L1
Site start :
* Rk aceciancnl ol wile crmed cul & conticl samsunes ae in plos YES/ O
L Esleviml walsly bie sovers are aamplisd YIEST O
Time of start Sign (TPI/SUPERVISOR )
Clo=ing of day"s Work :
. Al zmnches ae Backfillad peopeily sl hamcadal nsae o sny oo 12 kepl epen YES Mol MNA
L U pressasr shulled b ol plice md kepl i khed fonddign YES Mol NA
Alliphe Equipesenty, malerial ook & sekles e ghafisd e sile b ecured place
3 Stores b cane of WAH, hameis repe Jall amestes, Tull body harnoss and flula o kepl = YIES WO
lonckad condition
. Al iile perwimne] keive moved oul Tod the diy o Gile 5 00 scal & ody condilion YIES MO

Clossing Timme!

Sign {TPLfSUPERVISOR )

Mote : TPI signafure & compubory in case of WAH acthvity
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Annexure 5
Medical Certificate

Prejoining /Periodic Medical Examination Report

Date:

Name :

Occupation:

1. General Developments/Physical Examination:
Good Fair Poor
Thin Average Obese
Height (without shoes) Weight
Girth of chest :

2. Skin : Any obvious disease

3. Eyes :

Any Other disease :

(Any organic disease or a progressive refractive error which is likely to result in
lowering of the visual acuity shall be considered as a disqualification)

(a) Night blindness

(b) Field of vision

(© Visual acuity
Distant Vision ....R Naked eye With Strength of
Acuity of vision glasses glasses
Sph. Cul. Axis
1 2 3 4 5 6
Distant Vision R.E
L.E
Near Vision R.E
L.E
Hypermetropia R.E
(Manifest) L.E
Ears :
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Hearing : Right Ear ---------- Left Ear------------

General Inspection

Pedal edema............. , Icterus:............. , Pallor:........ SP O2.......
5. Respiratory System :
Does physical examination reveal anything in respiratory organs : .........cccccceeeen....
Ifyes, exXplain fUIlY ..........oooii e
6. Circulatory Systems :

€) Heart :

Any organic lesion ..........cccccecvvinnnnnnnn. Rate : Standing .........................
After hopping 25 times .........cccceee..... 2 minutes after hopping .........
(b) Blood Pressure :
SYSLONC .eeveiiiiieeeii e
Diastolic e
7. Loco-Motor System:
Any abnormality..........cccccciiiiiiiiiiiiie e,
8. Urine Analysis:
€) Physical appearance

(b) Specific gravity
(c) Albumin

(d) Sugar
(e) Casts
) Cells

9. Investigations:
€) Blood Examination:
0) Routine

(i) Group

(b) Report of X-Ray examination of Chest :
Cases diagnosed as suffering from pulmonary tuberculosis to be declared unfit.

(c) Is candidate suffering from leprosy or chronic skin disease?..............
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(d) Is candidate suffering from epilepsy?.........cccooviiiiiiiiiiiiii,
(e) Is candidate suffering from veneral diseases?..........ccccovvieeieeieiiiiiiiins
10. Nervous System :

(a) Indication of Nervous or Mental disabilities

(b) Any vertigo related problems or any illness for taking up Work At Height Jobs

I hereby certify that | have examined
& he is found medically Fit / Unfit.

Signature of the Examining
Authorized Medical Officer

Verified By HSE

NOTE :
‘Authorized Medical Officer’ means a registered medical practitioner possessing the prescribed

medical qualifications (i.e medical qualification included in one of the first, second or Part Il of the
Third Schedule of the Indian Medical Council Act, 1965.
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RECORD NO.: OHS - R—-4.3.1/01

Annexure 6
Hazard Identification & Risk Assessment

FORMAT FOR HIRA

Hazard Identification & Risk Assessment

DEPT & SITE LOCATION:

DATE OF ASSESSMENT:

DATE OF PREVIOUS
ASSESSMENT:

ACTIVITY:

ASSESSSMENT CARRIED OUT BY:

HAZ NO.

HAZARD
DECRIPTION

TYPES OF HAZARD

TYPE OF
ACTIVITY-
ROUTEIN/
NON
ROUTEIN

EXISTING
CONTROLS

APPLICA
BLE
LEGAL
REQUIRE
EMENTS

RISK
RFXFNKG ACCEPTAB
LE/NOT
ACCEPTAB
XL o

CLASSIFCATI
ON OF RISKS

REMAR
KS

SAFETY
HAZARD

HEALTH
HAZARD

APPROVED BY:

NAME=

DESIGNATION
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SECTION- 10

INTERPRETATIONS OF VARIOUS TERMS IN THE CONTRACT.

In constructing these conditions, the specifications, schedule of quantities and the contract
the following words shall have the meanings herein assigned to them except,
e subject or context otherwise requires.

1. Approved Equal: Approved Equal shall mean an alternative product or service
approved by the EIC as being equivalent to that specified in the Contract
Documents.

2. Basic Rate - Material: Basic Rate shall mean the landed cost at site including all
taxes, royalties, cartage, handling etc. but excluding wastage and TAXES.

3. Contractor's Representative: The Contractor's Representative shall mean the
person or party duly appointed by the Contractor to act for and on its behalf on a
day-to-day basis during the construction of the Work and the Project. Any action to
be taken by the Contractor may be taken on the Contractor's behalf by the
Contractor's Representative. The Contractor's Representative shall be considered a
"key person" for purposes of Clause 11 of the General Terms of Contract.

4. Consultant/Architect: Shall mean any person or persons duly appointed by the
Owner / EIC to act as "CONSULTANT/ARCHITECT" to render consultancy services
in any arealfield of activity connected with and arising out of the Contract under a
separate agreement setting out the consultant(s) responsibilities and terms.

5. Defect(s) Liability Period(DLP): Defect(s) Liability Period shall be the 12-
month period after Virtual Completion and any period extended as a result of
rectification of the Work/change orders, between the Virtual Completion and the
Final Completion of the Work, and during which period the Contractor shall be
bound to replace and/or rectify and make good all defective materials, equipment
and/or workmanship which arise in the Works or come to notice subsequent to the
Virtual Completion of the Works and prior to the Final Completion of the Works.
Performance Bank Guarantee submitted by bidder may be amended proportionately
to the extended period of defect liability phase.

6. Drawings: "Drawings" means all drawings, details and sketches along with the
technical information therein, furnished by the Architect through the EIC to the
Contractor under the Contract and any modifications of such drawings or such other
drawings as may be from time to time be furnished or approved in writing by EIC. All
drawings, samples, patterns, models, operation and maintenance manuals and other
technical information of a like nature submitted by the Contractor and duly approved
by EIC, shall also be referred as 'drawings'.

7. Final Completion: Final Completion will be deemed to have been achieved when at
the end of the Defects Liability Period and or any extended period for rectification of
defects beyond DLP. Final Completion Certificate will be issued by the EIC when all
the requirements of the Contract have been met and complied
with and when all the defective items of Work and defects have been replaced
and/or rectified and made good as directed by and to the satisfaction of the EIC.

8. Force Majeure: Force Majeure are risks due to riots (other than Contractor's
employees) and civil commotion (in so far as both these are uninsurable), war
(whether declared or not), invasion, act of foreign enemies, hostilities, civil war,
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rebellion, insurrection, military or usurped power, an act of Government, an act
of God, such as lightening, unprecedented floods, cyclone and damage from
aircraft.

9. Headings: The headings in these General Conditions of Contract shall not be
deemed to be part thereof or to be taken into consideration in the interpretation
or construction thereof or of the Contract.

10. Insolvency: The term "Insolvency" means any act of insolvency as defined by the
Presidency Towns Insolvency Act or the Provincial Insolvency Act or any amending
Statute.

11. Labour Rate: As per Local Administration labour rates notified and fixed from time
to time.

12. Measurement Books: The "measurement books" shall be defined as the books
maintained during the currency of the project to record all measurements qualifying
for payment. The contractor shall maintain measurement books of all work done by
them. The contractor shall get the measurement books verified and the
measurements certified by the EIC /Consultant/ Architect before submitting the bills
for payment.

13. Nominated Sub Contractor: "Nominated Sub-Contractor" refers to those
specialists, tradesmen and others, whose credentials as well as quotations are
evaluated and approved by the EIC/Owner and then nominated for executing
special works or supplying special equipment or materials. Such agencies shall be
deemed to have been employed by the Contractor.

14. Project: Project shall mean and include the execution of the Work to be performed
under this Contract plus works of all later phases necessary to complete the
construction to make it habitable, according to the standards adopted by the EIC.

15."Records and audits":

The contractor shall keep books and records to EIC's satisfaction, in such a
manner, as to enable the EIC to carry out effective technical and financial inspection
and control and to have necessary reports thereon from the internal auditors of the
Contractor, with liberty to the EIC to seek inspection thereof to ascertain
maintenance of proper records concerning the Project. A copy of all these records
must be submitted to owner after completion of the project.

16.References and Cross-References to Clause and Sub-Clause Numbers:
Unless specifically stated otherwise, all references and cross-references made to
clause and sub-clause numbers in these General Conditions of Contract refer to
the clauses and sub-clauses of the General Conditions of Contract itself.

17. SHE Plan: "SHE plan" means Environmental, Health and Safety Plan prepared
by the Contractor for implementation at site, based on and including, without
limitation to various Clauses of the Conditions of Contract pertaining to Safety,
Health and environment; and approved by the EIC.

18. Singular or Plural/Typographic Errors: Words in the singular also include
the plural and vice versa, where the context so requires. Words implying persons
include persons and corporations. Typographic or spelling errors shall not be
cause to vitiate the contract.

19. Specifications:

"Specifications" shall mean and include the specifications of work in the tender
document including the Architect's / Consultant's Drawings, the Works Technical
Specifications and Priced Bill of Quantities, and any modification thereof or
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addition thereto.

20. Tender Documents: "Tender Documents" shall mean and include Notice Inviting
Tender, Tender Form and Contract Agreement Draft, General Conditions Of
Contract, Special Conditions Of Contract, Works Technical Specifications, Bill Of
Quantities With Detailed Specifications, Environmental, Health & Safety (SHE)
Plan, Preliminary Project Construction Schedule, Tender Drawings - Site
Location, Drawings for Works, necessary for proper understanding of the job and
for quoting the price.

21. Temporary Works: Temporary works mean all temporary works of every kind
required, constructed and removed from site for the proper execution and
completion of the works by the Contractor and the same shall be considered
while quoting the price and nothing extra shall be paid by Shikshan Prasarak
Mandali.

22. Terms "/", "and", "or", "and/or': The terms "/*, "and, "or", "and/or" used in
context with the description or enumeration of two or more items or components
of work of documentation or anything similar shall mean as is relevant and
applicable to the text and context.

23. Urgent Works: "Urgent works" shall mean any urgent measures which in the
opinion of the EIC becomes necessary during the progress of the work to obviate
any risk of accident or failure or which become necessary for security for
completing the overall project within the stipulated time.

24. Vendors: "Vendors" shall mean and include all suppliers, contractors, sub-
contractors, nominated sub-contractors and trade contractors engaged for same
/ later phase(s) of the Project, when such Vendors are in privity of Contract with
the Owner. Virtual Completion: Virtual completion of the works will be deemed to
have been achieved upon a Virtual Completion Certificate being issued by the EIC
with concurrence of the Architect/consultant, when the Works, according to the EIC,
Architect/ consultant, have been completed in every respect in conformity with the
Contract Documents including rectification of defects by the contractor as
mentioned below and are ready and fit for the intended
purpose, complete with all systems and services having been tested and
commissioned.

a) The contractor should give intimation to EIC in writing stating that the works
have been completed by them as per contract agreement and request for
joint inspection of the work by EIC and contractor.

b) Upon receiving the intimation as above, the EIC shall inspect the work
jointly with the contractor and notify the defective works if any to the
contractor and instruct to rectify the same acceptable to EIC.

) The contractor upon receiving such instructions from EIC, shall rectify the
same in a time bound manner as approved by EIC, and further intimate
such completion of work to EIC for a joint visit.

d) Upon receiving such intimation from the contractor the EIC shall jointly
inspect rectification works and certify their completions if the rectification
works are found to be satisfactory.
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SECTION- 11
SCHEDULE OF RATES (PRICE BID)

Notes to be read with SOR.

A. TECHNICAL

The item rates in the SOR shall be applicable for construction of all works.

1 Work shall be carried out as specified in Good for Construction Drawings, Technical
Specifications and SOR. These are intended to be supplementary/ complimentary. In
the event of contradiction/variation, the contents in SOR shall take precedence.

2 The rates in SOR shall be for completing and finishing the item in all respect ;and shall
be inclusive of inter-alia, supply of materials, labor, scaffolding, staging, construction
plant and machinery, tools, tackle and including unloading, loading, storage, carting,
transportation, hoisting, laying, fabricating, fixing ,mixing, soaking, compacting, curing
and all other processes required to complete the work.

3 Further to 2 above the rates shall also be inclusive of octroi, excise duty, local tax ,
import duty, Royalty, Royalty on excavation at site and other building materials brought
from outside.

4 GST as applicable on Contract Amount shall be paid/ reimbursed by the
Employer.

5 As per a recent circular from MCGM daily the working hours shall be between 6 AM to
10 PM. No work is allowed on Sundays.

6 The excavated materials shall be carted away on day-to-day basis to designated area
authorized by the Competent Authority any permission for the same is under
contractor’s scope at no extra cost.

7 All the water proofing work for terraces, toilets, basement, lift pits, water tanks shall
carry a guarantee for 10 years or as specified for water tightness.

8 Ready Mix Concrete (R M C) shall be provided from an approved source. The SOR
rates for RMC items shall be inclusive of plasticizers, pumping and Boom Placer/ Tower
Crane.

9 Cost Variation - Basic rate for Steel & RMC shall be considered with +/- 5 %. Variation
beyond 5% reduction in cost, the benefit to be passed on to the client & above 5% client
need to pay variation to the contractor.

Sr.No. | ITEM Basic Rate Remark

1 HCRM/ CRS reinforcement Rs. 63755/- Per M. T. PWD SSR 22-23

2 TMT-FE-500 reinforcement Rs. 61000/- Per M. T. PWD SSR 22-23

3 Structural Steel Rs. 62575/- Per M. T. PWD SSR 22-23

4 RMC (Ready Mix Concrete) M 35 Rs. 6500/- Per Cum As per current market rate.
5 PCC (Plain cement Concrete) M 15 | Rs. 5600/- Per Cum As per current market rate
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10 The Contractor shall provide and set up suitable tower crane or Boom Placer for
handling and conveying materials as per requirement.

11 Inthe Schedule for Water Supply, drainage, sanitary work:
The materials shall be of approved make and heavy quality. The item rates are for
supply, laying, jointing fixing to line and level, testing and commissioning. Jointing shall
be watertight. Rates for pipe items are inclusive of fittings such as check nuts, union,
bend short or long, elbow, flanges to table E, nuts/bolts/washers, gasket, packing,
sealant, Y, double Y, offset, nipples, and shoes. Pipes to be run on wall or soffits shall
be fixed as per detail sketch.

12 For excavation over area/basement, the grading level shall be given by The Engineer.

13 Foundation, lift pit excavation depth in this region shall be with respect to grading level.
Before starting to set out and construction, the contractor shall clean the site
completely including removal of debris, bushes, and loose materials. This work is a part
of general mobilization and shall be at his cost.

14 One total station, Theodolite, 2 leveling instruments and 1 competent surveyor shall be
continuously deployed at site by contractor at his own cost.

15 Continuous competent surveyor to be at site till completion of all foundation and line out
works in all respect and should be available as and when required.

16 The contractor has to construct temporary Cement Godown for minimum 500 Bags at
his own cost. This godown shall be damp proof and waterproof. A proper arrangement
shall be made for storage of reinforcement bars. But no storage of material would be
allowed in the existing factory premises.

17 Civil work for drains, external work, septic tank, soak pit, Plain Cement Concrete (PCC)
bedding and excavation for pipe laying shall be measured under relevant items in
schedule.

18 For elevator shafts permissible tolerance in dimensions and plumb line is + or - 8mm.
16 Blasting at site is strictly prohibited

19 Rates to include cost for labour huts, Toilets facility, Office of consultant etc as given in
tender. And shall be responsible for handling local issues related to it.

20 The contractor is binding for the circulars /notifications issued by authorities from time
to time.

The free space outside the construction region can be seen in the drawing. Contractor shall plan
and manage the work accordingly. More space for storage etc. if needed shall be arranged by
him outside without any cost to the Employer. But no storage of material would be allowed in the
existing factory premises.

B. COMMERCIAL
1. Taxes payable shall be indicated by bidders separately in their price bid/SOR.
2. Bidders must quote include all expenses in INR only.
3. Offers must be valid for a period of 90 days from the date of bid submission.
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SECTION- 12

INSTRUCTIONS TO BIDDERS

No charges other than those specified in the Schedule of Rates shall be paid to you.
The detailed break up of Taxes should be given separately along with SOR.

Rate should be given according to the unit and no other alternative will be considered.

If you are unable to offer, please return this tender to this office suitably endorsed to
keep your name enlisted in our vendor database.

Your offer should be delivered to this office in sealed cover by 17:00 hrs. on due date of
opening of bid. The tender document with each page duly signed as a token of
acceptance should be submitted along with the offer.

The validity for the offer should be 90 days in respect of this tender. In the absence of
period of validity being mentioned in your offer, it will be assumed that your offer
conforms to the validity asked in this Tender enquiry.

The estimated quantities are liable to change.

Shikshan Prasarak Mandali reserves the right to split the contract to more than one
bidder.

Please note that "C’ Form shall not be issued by Shikshan Prasarak Mandali.
Bids made by agents/ representatives will not be considered.

Shikshan Prasarak Mandali has to finalize the contract within a limited time schedule.
Therefore, it may not be feasible in all cases for Shikshan Prasarak Mandali to seek
clarifications in respect of incomplete offers. Prospective bidders are advised to ensure
that their bids are complete in all respects and confirm to our terms & conditions and Bid
Qualification Criteria of the tender. Bid not send as per Shikshan Prasarak Mandali’s
requirement may be rejected without seeking any clarification.

The bid package is non-transferable.
Bid package documents shall remain the property of the Company.

The Company shall not be responsible for any costs or expenses incurred in connection
for the preparation and delivery of the tender or for any other expenses incurred in
connection with such bidding.

The Company may reject, accept, or prefer any tenders without assigning any reason
whatsoever.

The bidder shall quote a firm price and they shall be bound to keep this price firm without
any escalation for any reason till the completion of the contract.

No material advance payment will be made by Shikshan Prasarak Mandali. Bidder
asking for advance payment may be rejected.

Each tender shall be signed by a duly authorized officer & incase of a Corporation /
Companies shall be sealed with the Corporation seal or otherwise appropriately
executed under seal.

All taxes work contract tax, income tax, etc shall be applicable as per the statutory
provisions and shall be included in rates.
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s. TENDER must be submitted without making any additions, alternations, and as per
details given in other clauses hereunder. The rate shall be filled only as per the
schedule given in this Tender Document.

t. Addenda/Corrigenda to this Tender Document, if issued, must be signed, submitted
along with the Tender Document. The tenderer should write clearly the revised quantities
in schedule of Rates of Tender quantities when amendments of quantities are issued
addenda.

u. Tenderers are advised to submit quotations based strictly on the terms and conditions
and specifications contained in the Tender Documents and not be stipulate any
deviations.

v.  The full name, address, and telegraphic address of the Tenderers shall be written on the
bottom left-hand corner of the sealed cover.

w. Bidding System: -

A) Two Bid:- Bids are to be submitted in Two Bid System. In “Two Bid System” offers
are to be sealed to be submitted in triple sealed covers. The first inner cover will contain
Techno-Commercial Bid having all details. This cover will clearly be super scribed with
“Techno-Commercial Bid” along with tender number and item description. The second
sealed inner cover will contain only the price schedule duly filled in Shikshan Prasarak
Mandali Price Proforma and signed and will be clearly super scribed with “Price Bid”
along with tender name/number along with soft copy of priced bid is CD. These two
covers shall be put into outer cover and sealed. The outer cover should duly bear the
tender number and date of closing/opening prominently underlined along with the
address of this office.

X.  ALL PAGES ARE TO BE INITIALLED.

All signatures in Tender Documents shall be dated, as well as, all the pages of all
sections of Tender Document shall be stamped & initialed at the lower right hand
corner and signed wherever required in the tender papers by the bidder or by a
person holding power of attorney authorizing him to sign on behalf of the tenderer
before submission of tender.

y. RATETO BE IN FIGURES AND WORDS

The tenderer should quote in English, both in figures as well as in words the cases and
Schedule of Rate of Tender submitted by the CONTRACTOR for each item and in such
a way that interpolation is not possible. The amount for each item should be worked out
and entered and requisite total given of all items, both in figures and in words. The
tendered amount for the work shall be entered in the tender and duly signed by the
Tenderer.

If some discrepancies are found between the RATES in FIGURES and WORDS or the
AMOUNT shown in the tender, the following procedure shall be followed:

a) When there is difference between the rates in figures and words, the rate which is
specified in words shall be taken as correct.

b) When the rate quoted by the tenderer in figures and words tally but the total amount
is incorrect the unit rate quoted by the tenderer shall be taken as correct and shall be
taken as the basis for calculation of the correct amount.

¢) When it is not possible to ascertain the correct rate by either of above methods,
Shikshan Prasarak Mandali reserves the right to take its own decision.
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aa.

bb.

CC.

dd.

ee.

ff.

CORRECTIONS AND ERASURES

All correction (s) and alteration (s) in the entries of tender paper shall be signed in full by
the TENDERER with date. No erasure or over righting is permissible.

SIGNATURE OF TENDERER

The TENDER shall contain the name, residence and place of business of person or
persons making the tender and shall be signed by the TENDERER with his usual
signature. Partnership firms shall furnish the full names of all patterns in the tender. It
should be signed in the partnership's name by all the partners or by duly authorized
representatives followed by the name and designation of the person signing. Tender by
a corporation shall be signed by an authorized representative, and a power of Attorney in
that behalf shall accompany the tender. A copy of the constitution of the firm with names
of all partners shall be furnished.

When a tenderer signs a tender in a language other than English, the total amount
tendered should, in addition, be written in the same language. The signature should
be attested by at least one witness.

WITNESS.
Witness and sureties shall be persons of status and property and their names.
Occupation and address shall be stated below their signature.

DETAILS OF EXPERIENCE

The tenderer should furnish, along with his tender, details of previous experience in
having successfully completed in the recent past works of this nature, together with
the names of Owners, location of sites and value of contract, date of
commencement and completion of work, delays if any, reasons of delay and other
details along with documentary evidence (s).

CLARIFICATION OF TENDER DOCUMENT: -

The Tender is required to carefully examine the Technical specifications, conditions of
contract, Drawings and other details relating to WORK and given in Tender Document
and fully inform himself as to all conditions and matters which may in any way affect the
WORK or the cast thereof. In case the Tenderer is in doubt about the completeness or
correctness of any of the contents of the Tender Document he should request in writing
for an interpretation/clarification to Shikshan Prasarak Mandali in Triplicate Shikshan
Prasarak Mandali will then issue interpretation/clarification to Tenderer in writing. Such
clarifications and or interpretations shall form part of the specifications and Documents
and shall accompany the tender which shall be submitted by tenderer within time and
date as specified in invitations to tender.

Verbal clarification and information given by Shikshan Prasarak Mandali or its
employee (s) or its representative shall not in any way be binding on Shikshan
Prasarak Mandali.

ABNORMAL RATES: -

The Tenderer is expected to quote rate for each item after careful analysis of cost
involved for the performance of the completed item considering all specifications
and conditions of Contract. This will avoid loss of profit or gain in case of
curtailment or change of specification for any item. In case it is noticed that the
rates quoted by the tenderer for any item are unusually high or unusually low, it
will be sufficient cause for the rejection of the tender unless the OWNER is
convinced about the reasonableness after scrutiny of the analysis for such rate
(s) to be furnished by the tenderer (on demand).

Award of Order:-The Order shall be awarded on the overall best bidder.
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Section —13

GENERAL CONDITIONS OF CONTRACT

Contents:

1. | Interpretation 46. Remedy on Contractors Failure
to Insure

2. | Scope of Contract 47. | Commencement of Works

3. | Inspection of Site 48. | Possession of site

4. | Sufficiency of Tenderer 49. | Time for completion

5. | Price to be Firm 50. | Rate of progress

6. | Leads 51. | Liquidated damages for delay

7 | Price Variation 50 Certification of completion of
works

8. | Award of Order 53. | Completion Documents

9. | Programme to be Furnished 54, P'erlp_d of Maintenance/ Defect
Liability

10. | Drawings and Schedule of Quantities | 55. | Payment Withheld

11. | Discrepancies in Drawings 56. | Delay and extension of Time

12 Contractor to provide everything 57 Termination of Contract by the

" | necessary " | Employer

13. | Authorities, Notices and Patents 58. Termination of Contract by the
Contractor

14. | Setting Out Works 59. | Certificate and payments

15. Materials and qukmanshlp to 60. | Valuation of date of forfeiture

conform to description
16. Contractors_ Superintendence and 61. | Urgent repairs
representative on the works

17. | Dismissal of workmen 62. | Special risks

18. | Access to works 63. Payr_nent of contract is
terminated

19. | Engineer-in-charge/ the Engineer 64. | Frustration

20. | Care of works 65. | Procedure for Disputes

21. | Assignment and sub-learning 66. | Safety code

22. | Variations not to vitiate contract 67. | Setting up of field laboratory

23. | Valuation of Variation 68. | Taxes

24. | Schedule of quantities 69. Contraqtors subordinate staff
and their conduct

25. | Sufficiency of schedule of quantities 70. | Patents, Royalties, Liens

26. | Measurement of works 71. | Site Cleaning

27. | Measurement Book 72. | Rounding Off
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28. | Non tender items 73. Underground & Overhead
Structures
29. | Status of workmen 74. | Works Contract
30. Quiality of Materials & Workmanship 75 | Work in Monsoon Season
and Tests
31. | Tests & Inspection of Works 76. Int(_arfer ence with Trafflc &
Adjoining Properties
32. | Final Inspection 77. Opportunities for Other
Contractors
33. | Quality Assurance & Quality Control 78. | Watching & Lighting
34 Work to be to the Satisfaction of the 79. | Contractor's All Risk Policy
Consultant
35. | Documents Mutually Explanatory 80. | Progress Reports & Photographs
36. | Inspection of Operation 81. | Environment Protection
37. | Examination of work 82. | Royalty
38. Remo_val of improper works and 83. | Order of Precedence
Material
39. | Suspension of Work 84, gict)guments to be Maintained at
Defects during execution and
40. completion of works / Defects Liability 85. | Name Change of Company
41. | Insurance 86. | Barricading
Labour & Compliances with Labour
42. Regulations 87. | Local Issues
43. | Damage to Persons & Property 88. | Security at Site
44. | Third Party Insurance 89 | Snake Bite Medicines
45. | Accident/ or Injury to Workmen

1. Interpretations
In construing these conditions, the specifications, schedule of quantities and the
Contract Agreement, the following words shall have the meanings herein assigned to
them except, where the subject or context otherwise requires.

@)

(b)

(©)

(d)

BIDDERS SIGN & STAM

'EMPLOYER/ OWNER shall mean Shikshan Prasarak Mandali having its
registered office at Pune and shall include their legal representatives, Assigns,
successors or managing Committee or anyone authorized by them on their
behalf

'‘CONTRACTOR' shall mean the tenderer and shall include his/ their legal
representative/s, assigns/or successors.

'ARCHITECT/ CONSULTANT shall mean those who are appointed by Employer
from time to time for the design and supervision services for the said work, and
their nominees.

'SITE' shall mean the site of the Contract works including any building and
erections thereon and any other land (inclusively) as aforesaid allotted by the
Employer for the Contractor' use
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(e) 'THIS CONTRACT' shall mean the Articles of Agreement, the General
Conditions, the Special Conditions, the Appendix, the Schedule of Quantities,
Specifications, and other letters attached hereto and duly signed

(f)  'NOTICE IN WRITING' or 'WRITTEN NOTICE' shall mean a Notice in writing,
typed or printed characters sent (unless delivered personally or otherwise
Proved to have been received) by registered post to the last known private or
business address or registered office of the addressee 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 Act or any Act amending
such original

2. Scope of Contract

The Contractor shall carry out and complete the said work in every respect in
accordance with this Contract and with the directions of and to the satisfaction of the
Employer / Architect / Engineer-in-charge. The Architect and Engineer-in-Charge on
their own may from time to time issue further drawings and/or written instructions,
details, directions and explanations which are hereafter collectively referred to as
"Works Instructions" in regard to:

(@) The variation or modification of the design, quality or quantity of works or the
addition or omission or substitution of any work

Words importing the persons include firms and corporations.

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

(b)  Any additional work within the site, instructed by The Engineer-In-Charge during
the contract period including extension if any, shall be carried out by the
Contractor as per BOQ rates. The Employer reserves right to reduce the scope
of work in contract.

(c) Any discrepancy in the Drawings or between the Schedule of Quantities and/or
Drawings and / or Specifications

(d) The removal from the site of any material brought thereon by the Contractor and
the substitution of any other material, therefore.

(e) The removal and / or, re-execution of any works executed by the Contractor.
(f)  The dismissal from the works of any persons employed thereupon.

(g) The opening up for inspection of any work covered up

(h) The amending and making good of any defects under clause.

The Contractor shall forthwith comply with and duly execute any work comprised in
such works Instructions provided always that verbal instructions, directions and
explanations given to the Contractor or his representative upon the works by the
Architect and Engineer-in-charge shall, be confirmed in writing by the Contractor within
seven days, and if not dissented from in writing within a further period of seven days,
such shall be deemed to be "Works Instructions" within the Scope of the Contract
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Inspection Of Site

The Employer shall have made available to the Contractor such as data on sub-
surface conditions as shall have been obtained by or on behalf of the Employer from
investigations undertaken relevant to the Works, but the Contractor shall be
responsible for his -own interpretation thereof and deemed to have visited the site.

The Contractor shall inspect and examine the Site and its surroundings and shall
satisfy himself before submitting his tender as to the nature of the site and the
guantities, nature of the work and materials necessary for the completion of the
Works and the means of access to the Site the accommodation he may require and in
general shall himself obtain all necessary information as to risks contingencies and
other circumstances which may influence or affect his tender.

Sufficiency Of Tender

The Contractor shall also be deemed to have satisfied himself before tendering as to
the correctness and sufficiency of his Tender for the works and of the rates and prices
stated in the priced Bill of Quantities and the Schedule of Rates and Prices, which
Tender rates and prices shall, except in so far as it is otherwise provided in the
Contract, cover all his obligations under the Contract and all matters and things
necessary for the proper execution and maintenance of the Works.

If however, during the execution of the works unfavorable physical conditions (other
than weather conditions or ground water conditions) or artificial obstructions are
encountered, the Contractor shall forthwith give written notice thereof to the
Consultant's Representative and (if in either case) such conditions could not in the
opinion of the Consultants have been reasonably foreseen by an experienced
Contractor then the Employer shall pay the additional expense to which the
Contractor shall have been put by reason of such conditions including the proper and
reasonable expense.

PRICE TO BE FIRM

Unless otherwise provided for no adjustment to the Contract Price shall be made in
respect of any increase or decrease after the submission of the Tender in the
prevailing cost of labor of materials which result in an increase or decrease of cost
to the Contractor in carrying out the Works.

LEADS

Rates quoted by the contractor should include all Leads and no additional claims shall
be entertained against the same.

PRICE VARIATION

Awarded rates of the contract shall be fixed for the entire contract period & No price
escalation shall be given to the contractor

AWARD OF ORDER

The Order shall be awarded to bidder evaluated on overall basis. However, it is the
sole decision & authority of M/s. Shikshan Prasarak Mandali to select the contractor
without disclosing the evaluations & reasoning.

Programme To Be Furnished

(@) Within the time stated of these Conditions, the Contractor shall, after the
acceptance of his Tender, submit to the Engineer for his approval a program
showing the order in which he proposes to carry out the works. The Contractor
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10.

11.

shall whenever required by the Engineer or Engineers' Representative, also
provide in writing for his information a general description of the arrangements
and methods which the Contractor proposes to adopt for the execution of the
works

(b) If at any time it should appear to the Engineer that the actual progress of the
works does not conform to the approved program referred to in sub-clause of
this Clause, the Contractor shall produce, at the request of the Engineer, a
revised program showing the modifications to the approved program necessary
to ensure completion of the works within the time for completion as decided and
reworked to the satisfaction of the Employer

(c) The contractor shall give or provide all necessary superintendence during the
execution of the Works and as long thereafter as the Consultant may consider
necessary for the proper fulfilling of the Contractor's obligations under the
contract. The Contractor or a competent and authorized agent or representative
approved of in writing by the Consultant (which approval may at any time be
withdrawn) is to be constantly on the Works and shall give his whole time to the
superintendence of the same. If such approval shall be withdrawn by the
Consultant the Contractor shall as soon as is practicable having regard to
the requirement of replacing him as hereinafter mentioned) after receiving
written notice of such withdrawal remove the agent from the Site and shall not
thereafter employ him again on the Site in any capacity and shall replace him
by another agent approved by the Consultant.

(d) Such authorized agent/ Engineer-In-Charge or representative shall receive on
behalf of the contractor directions and instructions from the Consultant
representative.

Drawings and Schedule of Quantities

The Copy of the Contract shall remain in the custody of the Employer. The Contractor
on the signing thereof shall be furnished by the Employer with a copy of the priced
Schedule of Quantities, one copy of each of the said drawings and the specifications
and three copies of all further drawings issued during the progress of the work. The
Contractor shall keep' one copy of all the Drawings on the works and Employer,
Engineer-in-Charge or the Architect or his representative shall, at all reasonable-
times, have access to the same. Before the issue of the Final Certificate to the
Contractor, he shall forthwith return to the Employer all drawings and specifications,
All the drawings supplied by the Employer will be in the form of Hardcopy

(@)Tender Drawings issued with the Bid documents give details necessary to
understand the work. Good for Construction Drawings shall be released as per
project requirements to match the approved construction schedule

(b)For structural steel fabrication work Shikshan Prasarak Mandali shall issue the
Design Drawings. Based on these the Contractor shall prepare fabrication
Drawings as per BIS conventions and get the same approved from The Engineer-
In-Charge. His approval shall however not relieve the Contractor of accuracy in
details and dimensions. The Fabrication work shall start after such approval.

(c)The fabrication drawings shall be in AutoCAD format. Contractor shall submit 3
hard copies and Digital files.

DISCREPANCIES IN DRAWINGS

The contractor shall be responsible for and shall reimburse the Employer by the
actual cost incurred by the Employer in rectifying the works at site arising from
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12.

13.

14.

15.

discrepancies, errors or omissions in the drawings for other particulars supplied by
the contractor whether such drawings or other particulars have been approved by the
consultant or not provided that such discrepancies, errors or omissions be not due to
inaccurate information or particulars furnished to the contractor by the consultant, but
the Employer shall be responsible for drawings and information supplied by the
alterations of the work necessitated by reason of inaccurate information supplied by
the consultant to contractor.

Contractor To Provide Everything Necessary

The Contractor shall provide everything necessary for the proper execution of the
works according to the intent and meaning of the Drawings, Schedule of Quantities
and Specifications taken together whether the same may or may not be particularly
shown or described therein provided that the same can reasonably be inferred there
from and if the Contractor finds any discrepancy in the Drawings or between the
Drawings, Schedule of Quantities and Specifications, he shall immediately and in
writing refer the same to the Architect who shall decide which is to be followed

Authorities, Notices and Patents

The Contractor shall conform to the provision of any act of the Legislature relating to
the works and to the Regulations and Bye-Laws of any Authority, and of any Water,
Lighting and other Companies and/or Authorities with whose system the structure is
proposed to be connected and shall, before making any variations from the Drawings
or Specifications that may be necessitated by so conforming, give to the Architect
written notice specifying the variation proposed to be made and the reason for making
it, and apply for instructions thereon. In case, the Contractor shall not within twenty
days receive such instructions, he shall proceed with the work, conforming to the
Provisions, Regulations or Bye-Laws in question, and any variation so necessitated
shall be dealt.

The Contractor shall bring to the attention of the Architect all notices required by the
said Acts, Regulations or Bye-Laws to be given to any Authority and pay to such
Authority or to any Public office all fees that may be properly chargeable in respect of
the works, and lodge the receipts with the Architect.

The Contractor shall indemnify the Employer and Architect against all claims in
respect of patent rights, and shall defend all actions arising from such claims and
shall himself pay all royalties, license fees, damages, costs and charges of all and
every sort that may be legally incurred thereof

Setting Out Works

The Contractor shall set out the works and shall be 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 in this respect
shall appear during the progress of the works, the Contractor shall at his own
expense rectify such error if so required to the satisfaction of the Architect and the
Engineer-in-Charge. The checking of any setting-out or of any line or level by the
Engineer-in-charge or the Engineers representative shall not in any way relieve the
contractor of his responsibility for the correctness thereof.

Materials and Workmanship to Conform To Description

All materials and workmanship shall so far as procurable be of the respective kinds
described in the Schedule of Quantities and/or Specification and in accordance with
the "Works Instructions” and the Contractor shall, upon the request of the
Employer/Architect, furnish him with all invoices, accounts receipts and other
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16.

17.

vouchers to prove that the materials comply therewith. The Contractor shall at his
own cost arrange for and/or carry out any test of any materials which the Architect/
the Engineer-in-Charge may require. REFER Quality Assurance Plan given in this
tender.

Contractors Superintendence and 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 or Engineer-in-Charge
may consider necessary until the expiration of the "Defects Liability Period" stated in
the Appendix thereto. The Contractor shall also, during the whole time the works are
in progress, employ a competent representative whose name is informed to the
Employer/Architect who shall be constantly in attendance at the building while the
men are at work. Any directions, explanations, instructions or notices given by the
Architect or Engineer-in-Charge or Employer to such representative shall be held to
be given to the Contractor. Such a person shall be a qualified engineer whose
gualification and experience must be made known to the Architect / Engineer-in-
charge and must have the approval as per accepted Resource Plan.

Refer Organogram of Site staff of the contractor as below. The contractor shall
deploy the same staff as mentioned in Organogram.

Supervisor - Project
(diploma -
holder) with L ELERELT

Civil Engg.
Graduate
with 15

4-5 years
experience at

Project Project Safety Officer Store keeper Office
Engineer- Civil Engineer- Civil - Graduate 1 Nos Assista
Engg graduate Engg graduate Eligibility as nt
with Syears of with Syears of per clause
civil civil number 1 of 1 Nos
construction construction safetv clauses.

Supervisor -
(diploma
holder) with

4-5 years
experience at

Dismissal of Workmen

The Contractor shall, on the request of the Architect or the Engineer-in-Charge or
Employer, immediately dismiss from the works any person employed thereon by him
who may, in the opinion of the Architect or the Engineer-In-Charge or the Employer,
be incompetent or misconduct himself, and -such person shall not be again employed
on the works without the permission of the Architect or Engineer-in-charge
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18.

19.

20.

(@)

Access To Works

The Architect and his representative or the Engineer-In-Charge or the Employer shall
at all reasonable times have free access to the works and/or to the workshops,
factories, or other places where materials are lying or from which they are being
obtained and the Contractor shall give every facility to the Architect and his
representative, the Engineer-In-Charge or the Employer necessary for inspections
and examination and test of the materials and workmanship. Only persons authorized
by the Architect, the Engineer-in-Charge or the Employer, except the Representatives
of Public Authorities, shall be allowed on the works at any time

Engineer-In-Charge/ The Engineer

The term 'Engineer-in-Charge’ shall mean the person mutually nominated by the
employer and the Architect and acting under the orders of the Employer/Architect to
inspect the works. The Contractor shall afford the Engineer-in-Charge every facilities
and assistance for the inspection of the works and materials and for checking and
measuring the works carried out by the Contractor. The Engineer-In-Charge or any
representative of the Employer shall have power to give notice to the Contractor or his
representative of non-approval of any work or materials and such work shall be
suspended or the use of such material be discontinued. The work will from time to
time be examined by the Architect ' the Engineer-in-Charge or the Employer but such
examination shall not in any way exonerate the Contractor from the obligation to
remedy any defect which may be found to exist at any stage of the work or after the
same is completed. In case of Contractor not removing the rejected material nor
rectifying the defective work pointed out by the Engineer-in-Charge, the Contractor
will be liable to the consequences as per the Agreement. The Contactor shall honor
all letters, notices issued by the Engineer-In-Charge as if they are issued by the
Architect/ Engineer-In-Charge. The Engineer-In-Charge may be empowered by the
Architect to issue certificates for payment and the Employer shall honor such
certificates provided the Architect has obtained a written consent from the Employer
or has informed the Employer in writing

Care Of Works

From the Commencement of the Works until the date stated in the Certificate of
Completion for the whole of the Contractor shall take full responsibility for the care
thereof. Provided that if the Employer/Architect issues a Certificate of Completion
in respect of any part of the Permanent Works the Contractor shall cease to be
liable for the care of that part of the Permanent Works from the date stated in the
Certificate of Completion in respect of that part and the responsibility for the care of
that part shall pass to the Employer. Provided further that the Contractor shall take
full responsibility for the care of any outstanding work, which he shall have
undertaken to finish during the Period of Maintenance until such outstanding work
is completed. In case any damage, loss or injury shall happen to the Works or to
any part thereof, from any cause whatsoever, save and except the excepted risks
as defined in sub-clause (b) of this Clause, while the Contractor shall be
responsible for the care thereof the Contractor shall, at his own cost, repair and
make good the same, so that at completion the permanent works shall be in good
order and condition and in conformity in every respect with the requirements of the
Contract and the Engineers instructions. In the event of any such damage, loss or
injury happening from any of the excepted risks, the Contractor shall, if and to the
extent required by the Engineer-in-charge and subject always to the provisions of
the contract, repair and make good the same as aforesaid at the cost of the
Employer. The Contractor shall also be liable for any damage to the Works
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(b)

occasioned by him in the course of any operations carried out by him for the
purpose of completing any outstanding work or complying with his obligations.

Excepted Risks

The "excepted risks" are war, hostilities (whether war be declared or not), invasion,
and act of foreign enemies, rebellion, and revolution. insurrection or military or
usurped power, civil war, employees of the Contractor or of his sub-contractors
and arising from the conduct of Works, riot, commotion or disorder, or a cause
solely due to the design of the Works or ionizing radiations or contamination by
radio-activity from any nuclear fuel or from any nuclear waste from the combustion
of nuclear fuel, radioactive, toxic explosive or other hazardous properties of any
explosive, nuclear assembly or nuclear component thereof, pressure waves
caused by aircraft or other aerial devices traveling at sonic or supersonic speeds,
or any such operation of the forces of nature are collectively referred to as "the
excepted risks"

21. Assignment and Sub-Letting

(@)

(b)

(c)

22.

The whole of 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/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

The Contractor shall not sub-let the whole of the Works. Except where otherwise
provided by the Contract the Contractor shall not sublet any part of the Works
without the prior written consent of the Employer (which shall not relieve the
Contractor from any liability or obligation under the Contract and he shall be
responsible for the acts defaults and neglects of any Sub-Contractor, his agents
servants or workmen as fully as if they were the acts default or neglects of the
Contractor his agents servants or workmen. Provided always that the provision
of labour on a piece work basis, raw materials for the construction of the works,
and items of Plant/Equipment for which makes are named in the Contract shall not
be deemed to be a sub-letting under the clause.

Assignment of Sub-Contractor obligations:

In respect of the work executed or the goods or materials supplied, in the
event of a Sub-Contractor having undertaken towards the Contractor any
continuing obligation extending for a period exceeding that of the Period of
Maintenance under this Contract the Contractor shall at the expiration of the
Period of Maintenance assign to the Employer at the Employer's request the
benefit of such obligation for the unexpired duration thereof.

Variation Not To Vitiate Contract

No alteration, omission or variation shall vitiate this contract but in case the Architect
and the Engineer-in-Charge in consultation with the Employer thinks proper at any
time during the progress of the works to make any alterations in or additions to or
omissions from the works or any alteration in the kind or quality of the materials to be
used therein and shall give notice thereof in writing under his hand to the Contractor,
the Contractor shall alter, add to or omit from as the case may require, in accordance
with such notice, but the Contractor shall not do any work extra to or make any
alterations or additions to or omissions from the works or any deviation from any of
the provisions of the Contract, Stipulation, Specification or Contract Drawings without
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23.

24.

25.

26.

the previous consent in writing of the Architect and Engineer-in-Charge and the
Employer jointly.

The Contractor shall carry out such variations without prejudice to the Contract as
though the said variations formed part of the Contract. If in the opinion of the
Contractor complying with any such variation would prevent his fulfilling any of his
obligations and guarantees shall be modified by the Consultant. No such variations
shall in any way vitiate or invalidate the Contract.

VALUATION OF VARIATION

The value (if any) of all variations shall be added to or deducted from the Contract
Price as appropriate. The Consultant shall ascertain and determine this in
accordance with the rates and prices prevailing in the schedule of prices so far as
the same may be applicable or derived from rates for similar items in the schedule of
prices or by shall be finalized by Rate Analysis. In other cases reasonable prices
shall be fixed by the Consultant, which shall be the actual costs of execution to the
Contractor as assessed by the Consultant increased by 15% for the Contractor's
overheads and profits and shall be based on the documents and vouchers
maintained and produced by the Contractor.

Schedule of Quantities

The schedule of Quantities, unless otherwise stated, shall be deemed to have been
prepared as per mode of measurement specified in Technical Specification and Bill of
Quantity attached with the Tender, Any error in description or in quantity or in
omission of items from the Schedule of quantities shall not vitiate this Contract but
shall be rectified and the value thereof as ascertained under Clause hereof shall be
added to or deducted from the Contract Amount (as the case may be) provided that
there shall be no rectification of errors in the Contractor's Schedule of Rates.

Sufficiency Of Schedule Of Quantities

The Contractor 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 his obligations under the Contract, and all matters and things
necessary for the proper completion of the works.

Measurement Of Works

The PMC and the Engineer-in-Charge may from time to time, intimate to the
Contractor that he requires the works to be measured and the qualified Contractor
representative shall forthwith attend to assist the PMC or the PMC's representative
in taking such measurements and calculations in consultation with the Engineer-in-
Charge and to furnish all particulars or to give all assistance required by either of
them.

Should the Contractor not attend or neglect, then the measurements taken by the
PMC or approved by him in consultation with the Engineer-in-Charge shall be taken to
be the correct measurements of the works. Such measurements shall be taken in
accordance with the standard method of measurement of building works issued by
the PMC.

Not unless the contractor is given notice in such intimations that “in the event of the
contractors authorized agent not attending the site at the appointed time, the
measurements will be taken Ex-Parte and the contractor will have no right to question
the corrections thereon.”
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27.

28.

29.

30.

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

The measurement and valuation in respect of the Contract shall be completed within
"Period of final measurement" stated in the Appendix or if not so stated then within
three months of the completion of the contract works as defined in Clause hereof.

MEASUREMENT BOOK

(a)Measurements of work done shall be written jointly by The Engineer-In-Charge
or his representative and contractor's Engineer-In-Charge and signed. The
Book shall remain in the custody of The Engineer-In-Charge

(b)Measurements of work done in a particular month shall be completed before 7th
day of next month.

(c)Contractor's Bill shall be accompanied by duly signed site measurement/test
certificate, material consumption of cement and steel.

Non-Tender Items

The Contractor shall, when ordered in writing by the Architect and with the
concurrence of the Employer, perform work not covered by the specifications or
included in the Bills of Quantities but forming part of the work contracted for, on the
same conditions in all respect in which he agrees to do the main work. Extra work and
supply of such material shall be carried out at a rate settled by written agreement
between the Contractor and the Architect/ the Engineer-in-Charge with the
concurrence of the Employer. The Rates of such items shall be derived on the basis
of Rate analysis using the co - efficient of material and labour and the market rates of
the material.

Status of Workmen

None of the employees of the contractor shall be construed or deemed to be the
employees of Shikshan Prasarak Mandali at any time and the Contractor shall
indemnify and keep indemnified Shikshan Prasarak Mandali against any claim, loss or
whatsoever in this connection.

There shall never exist any employer and employee relationship between Shikshan
Prasarak Mandali and the manpower engaged by Contractor. Shikshan Prasarak
Mandali shall not have any responsibility to nor shall be held directly or indirectly
responsible or liable for the person so employed by the contractor for
performing/providing services in terms of this agreement to Shikshan Prasarak
Mandali in terms of its contractual obligations hereunder.

Quality of Materials & Workmanship and Tests

(@) All materials and workmanship shall be of the respective kinds described in the
Contract and in accordance with the Engineer's instructions and shall be
subjected to tests from time to time to such other place or places as may be
specified in the Contract, or at all or any of such places. The Contractor shall
provide assistance instruments, machines, labor and materials as are formally
required for examining, measuring and testing any work and the quality, weight
or quantity of any material used and shall supply samples of materials before
incorporation in the work for testing as may be selected and required by the
Engineer.
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(b) Cost of Samples / Shop Drawings
All samples / shop drawings / fabrication drawings shall be supplied by the
Contractor at his own cost.

(c) Costof Tests
The Cost of making any Tests shall be borne by the Contractor.

31. TESTS AND INSPECTION OF WORKS
The CONTRACTOR shall carry out the various tests as enumerated in the bidding
document and as per direction of Engineer-in-charge either on field or outside
laboratories concerning the execution of work and supply of the material by
CONTRACTOR. All the expenses shall be borne by the CONTRACTOR and shall
be considered as included in the quoted price. The inspection shall be done by
following:

a) Third Party Inspection agency if nhominated by the EMPLOYER for all supply
items (Name of the EMPLOYER’S approved TPI agency shall be separately
intimated).

b) Representative deputed by Engineer-in-charge.

c) Representative deputed by Statutory Authority.

CONTRACTOR shall give prior notice sufficiently ahead of time to the Engineer-in-
charge and also to the authorities/TPI to conduct inspection/ to witness such tests.

All the tests either on the field or at outside laboratory or at any other place,
concerning the execution of the work and supply of materials by the
CONTRACTOR shall be carried out by the CONTRACTOR at his own cost.

The work is subject to inspection at all times by the Engineer-in-charge. The
CONTRACTOR shall carry out all instructions given during inspection and shall
ensure that the work is being carried out according to the technical specifications
of this bidding document, the technical documents that will be furnished to him
during performance of work and the relevant codes of practice furnished to him
during the performance of the work.

The CONTRACTOR shall provide, for purposes of inspection, access ladders,
lighting and necessary instruments at his own cost including Low Voltage (24V)
lighting equipment for inspection of work. Compressed air for carrying out works
shall be arranged by the CONTRACTOR at his own cost.

Any work not conforming to the execution drawings, specifications or codes shall
be rejected forthwith and the CONTRACTOR shall carry out the rectifications at his
own cost.

All results of inspection and test will be recorded in the inspection reports,
proforma of which will be approved by the Engineer-in-charge. These reports shall
form part of the Completion Documents.

For materials supplied by EMPLOYER, CONTRACTOR shall carryout the tests, if
required by the Engineer-in-charge, and the cost of such tests shall be reimbursed
by the EMPLOYER at actual to the CONTRACTOR on production of documentary
evidence.

Inspection and acceptance of the work shall not relieve the CONTRACTOR from
any of his responsibilities under this contract.

Cost towards repeat tests and inspection due to failures, repairs etc. for reasons
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attributable to the CONTRACTOR shall be borne by the CONTRACTOR.

Various tests as specified in specifications shall be carried out to the entire
satisfaction of EMPLOYER/CONSULTANT.

32. FINAL INSPECTION

After completion of all tests as per specification the whole work will be subject to a
final inspection to ensure that job has been completed as per requirement. If any
defects are noticed in the work attributable to CONTRACTOR, these shall be
attended by the CONTRACTOR at his own cost. As and when they are brought to
his notice by Engineer In charge / EMPLOYER, by Engineer In charge / EMPLOYER
shall have the right to have these defects rectified at the cost of contractor.

33. QUALITY ASSURANCE AND QUALITY CONTROL
Contractors shall refer to the Quality Assurance Plan in addition to below
clauses.
Construction Quality Management is necessary to ensure that the Construction
Quality meets or exceeds the intents of the technical specifications and drawings
set in the Contract Documents. This is a system In which The Construction
Manager (contractor) and The Engineer-In-Charge (employer/consultant) perform
defined tasks independently to achieve the Objective cited above.

(a) Quality Control (QC) is regulatory process to be performed by the contractor
and which includes following:

I. Specific standards are set for Construction performance, deduced or
derived from the Technical Specifications/Drawings/Contract Conditions.

ii. Construction methodology and planning and detailed time schedule.

iii.  Planning and deployment of appropriate resources like plant/ machinery/
manpower

iv. Systems for workmanship in process supervision, checks and
corrections.

v. Testing of Construction Materials and site facilities.
vi. Quantification of work done.
vii. Meetings/workshops for safety and improvement in quality Plan

(b) The Contractor prepares Quality Plan particular to the Project and same is
finalized in conjunction with Engineer-In-Charge. The Quality Plan shall
comprise of

i. QC Organization defines qualifications, hierarchy, authority, and
responsibility.

ii. Construction method statement.

iii. Procedure for material sample approvals.
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iv. workmanship checks for work in progress.

v. Material tests-standard/frequency/tolerances

vi. Forms
vii.  Procedure for interaction with Engineer-In-Charge.
viii. Bar Chart

ix. safety manual

(c) Quality Assurance (QA) includes defining criteria, applying procedures to
ensure that QC system is effective. Thus the main functions of the Engineer-
In-Charge are (1) to verify, vet contractor's Quality Plan and the QC system.
(2) To monitor the working of QC systems. (3) Taking remedial measures in
case of failures and strengthening the system

Contractor makes his quality plan in consideration with QA plan attached along with
tender which comprises of:
i. QA Policy and goal.
ii. QA standards and procedure, procedure for QA/QC interface.
iii. Development of QC norms specific to the project.
iv. Organization
v. Acceptance criteria
vi.  Site surveillance and checks to control and prevent non conformities.
vii.  Audit of completed work

viii. Maintaining QA records.

ix. Periodic internal QA/QC audits and remedial measures as per
requirement.

x. Periodic joint site visits and meetings with the Construction Manager
to sort out quality related matters.

34. WORK TO BE TO THE SATISFACTION OF THE CONSULTANT

35.

Save in so far as it is legally or physically possible the Contractor shall execute
complete and maintain the Works in strict accordance with the Contract to the
satisfaction of the Consultant and shall comply with and adhere strictly to the
Consultants instructions and directions on any matter (whether mentioned in the
Contract or not touching or concerning the  Works. The Contractor shall take
instructions and directions only from the Consultant Representative.

DOCUMENTS MUTUALLY EXPLANATORY

The several documents forming the Contract are to be taken as mutually explanatory
of one another and in case of ambiguities or discrepancies the same shall be
explained and. adjusted by the Consultant who shall thereupon issue to the
Contractor instructions directing in what manner the work is to be carried out.
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36.

37.

38.

Provided always that if in the opinion of the Consultant compliance with any such
instruction shall involve the Contractor in any expense which by reason of any such
ambiguity or discrepancy the Contractor did not and had reason not to anticipate the
Consultant shall certify and the Employer shall pay such additional sum as may be
reasonable to cover such expense.

Inspection of Operation

The Engineer and any person authorized by him shall at all times have access to the
works and to all workshops on or off the site and places where work is being prepared
or from where materials, manufactured articles or machinery are being obtained for
the works and the Contractor shall afford every facility for and every assistance in or
in obtaining the right to such access. All works carried out off the site shall be duly
brought to the notice of the Engineer.

Examination of work

(@) No work shall be covered up or put out of view without the approval of the
Engineer or the Engineer's Representative and the Contractor shall afford full
opportunity for the Engineer or the Engineer's Representative to examine and
measure any work which is in view and to examine foundations about to be
covered up or put out of before permanent work is placed thereon. The
Contractor shall give due notice to the Engineer's Representative whenever any
such work or foundation is or are ready or about to be ready for examination
and the Engineer's Representative shall, without unreasonable delay, unless
the considers it unnecessary and advises the Contractor accordingly, attend for
the purpose of examining and measuring such works of examining such
foundations.

(b)  Uncovering & Making Openings

The Contractor shall uncover any part or parts of the works or make openings in
or throughout the same part or parts to the satisfaction of the Engineer-in-
Charge. If any such part of parts have been covered up or put off view after
compliance with the requirements of sub-clause (a) of this Clause and are found
to be executed in accordance with the Contract, the expenses of uncovering,
making openings in or through, reinstating and making good the same shall be
borne by the Employer, but in any other case all costs shall be borne by the
Contractor.

Removal of improper Works and Material

(@) The Engineer-in-Charge shall during the progress of the works have power to
order in writing from time to time

()  The removal from the Site, within such time or times as may be specified in
the order, of any materials, which in the opinion of the Employer, are not in
accordance with the Contract

(i)  The substitution of proper and suitable materials and

(i)  The removal and proper re-execution, notwithstanding any previous test
thereof or interim payment thereof, any work which in respect of materials
or workmanship is not, in the opinion of the Engineer, in accordance with
the Contract

(b) Default of Contract in compliance
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In case of default on the part of the Contractor in carrying out such order, the
Employer shall be entitled to employ and pay other persons to carry out the
same and all expenses consequent thereon or incidental thereto shall be
recoverable from the Contractor after giving due notice in writing by the
Employer, or may be deducted by the Employer from any money due or which
may become due to the Contractor. Appropriate deductions may be made in
the payment due to the contractor if in the opinion of the client/consultant any
part of the work has not been carried out by the contractor in accordance with
the contract and the specifications. The amount of such deductions will be
decided by the client/consultant.

39. Suspension of Work

@)

(b)

The Contractor shall, on the written order of the Engineer, suspend the progress
of the Works or any part thereof for such time or times and in such manner as
the Engineer may consider necessary and shall during such suspension
properly protect and secure the work, so far as is necessary in the opinion of the
Engineer. The extra cost incurred by the Contractor in giving effect to the
Engineer's instructions under this clause shall be borne and paid by the
Employer unless such suspension is.
(i)  Otherwise provided for in the Contract, or
(i)  Necessary by reason of some default on the part of the Contractor, or
(i)  Necessary by reason of climatic conditions on the site, or
(iv) necessary for the proper execution of the works or for the safety of the
works or any part thereof in so far as such necessity does not arise from
any act or default by the Engineer or the Employer or from any of the
excepted risks defined in the clause hereof.
Provided that the Contractor shall not be entitled to recover any such extra
cost unless he gives written notice of his intention to claim to the Engineer
within fifteen (15) days of the Engineer-in-Charge’s Order. The Engineer
shall settle and determine such extra payment and / or extension of time
under clause hereof to be made to the Contractor in respect of such claim
as shall, in the opinion of the Engineer-in-Charge, be fair and reasonable.

Suspension lasting more than 90 days.

If the progress of the works or, any part thereof is suspended on the written
order of the Engineer and if permission to resume work is not given by the
Engineer within a period of ninety days from the date of suspension then, unless
such suspension is within paragraph (i), (ii), (iii) or (iv) of sub-clause (a) of this
clause the contractor may serve a written notice on the Engineer requiring
permission within twenty-eight days from the receipt thereof to proceed with the
works, or that part thereof in regard to which progress is suspended and, if such
permission is not granted within that time, the Contractor by a further written
notice so served may, but is not bound to, elect or treat the suspension where it
affects part only of the works as an omission of such part under clause hereof,
or, where it affects the whole works, as an abandonment of the Contract by the
Employer and shall be determined as per clause.

40. Defects during execution and after completion of works / DEFECTS LIABILITY

a.

BIDDERS SIGN & STAM

The Contractor shall complete the contract works in all respects within the
Completion period as per Tender.

On completion of contract work, the contractor shall give a written Intimation to
the Engineer-In-Charge to this effect. Joint Inspection by Employer, The
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d. Should any defective work have been done or material supplied by any sub-
contractor employed on the works, who has been nominated or approved by the
Architect / the Engineer-in-Charge and the Employer jointly as provided in the
clause, the Contractor shall be liable to make good in the same manner as if such
work or material had been done or supplied by the contractor and been subject to
the provisions of this clause and the clause thereof. The Contractor shall remain
liable under the provisions of this clause notwithstanding the signing by the
Architect or the Engineer-in-Charge or the Employer of any Certificate or the

41.

BIDDERS SIGN & STAM

Engineer-In-Charge, and contractor shall be done within 10 days of intimation
and the punch list or defect list shall be prepared and signed. The defects shall
be rectified within 14 days, again the rectifications work will be verified jointly.
After all the defects are rectified to the satisfaction of Employer /the Engineer-
In- Charge, Acceptance report will be signed jointly.

Any defect, shrinkage, settlement or other faults which may appear during
execution or within the "Defects Liability Period" (The contractor shall be
responsible to make good at his own expenses every defect which may
develop during this period and which in the opinion of The Engineer-In-Charge
is due to defective materials /defective workmanship/erroneous construction
method.) stated in the Appendix hereto, or if none stated then within 12 months
after the virtual completion of the works, arising in the opinion of the Employer
from materials or workmanship not in accordance with the contract, shall upon
the directions in writing of the Employer, and within such reasonable time as
shall be specified herein, be amended and made good by the Contractor, at his
own cost unless the Architect & Engineer-in-Charge in concurrence with the
Employer shall decide that he ought to be paid for such amending and making
good, and in case of default the Employer may employ and pay other persons
to amend and make good such defects, shrinkage, settlements or other faults,
and all damages, loss and expenses consequent thereon 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 upon the Architect's & Engineer-in-Charge’s Certificate in
writing from any moneys due or that may become due to the contractor, or the
Employer may in lieu of such amending and making good by the Contractor
deduct from any moneys due to the Contractor a sum to be determined by the
Architect and the Engineer-in-Charge in concurrence with the Employer
equivalent to the cost of amending such work and in the event of the amount
retained under retention clause being insufficient recover the balance from the
Contractor, together with any expenses the Employer may have incurred in
connection therewith.

passing of any accounts.

Insurance
Without limiting his obligations and responsibilities, the contractor shall insure in the
name of the Employer against all loss or damage for all works under (a) below and in
the joint name of the Employer and the Contractor against any loss or damage for all
items under (b) below from whatever, cause arising, including riot and excepted risks
and for which he is responsible under the terms of the Contract and in such manner
that the Employer is covered for the period stipulated hereof and are also covered
during the period of Maintenance for loss or damage arising from a cause, occurring
prior to the commencement of the Period of Maintenance, and for any loss or damage
occasioned by the Contractor in the course of any operations carried out by him for
the Purpose of complying with his obligation under clause hereof:
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42.

43.

44,

a. The Works for the time being executed to the estimated current contract value
thereof, or such additional such as may be specified together with the
materials for incorporation in the works at their replacement value.

b. The Constructional Plant and other things brought on to the site by the
contractor to the replacement value of such constructional plant and other
things.

Such insurance shall be affected with an insurer and in terms approved by the

Employer and the Contractor shall, deposit with the Engineer or the Engineer's

Representative the policy or policies of insurance and the receipts for payment of the

current premiums. All money payable by insurers shall be received by the Employer

and disbursed to the Contractor in installments.

LABOUR AND COMPLIANCES WITH LABOUR REGULATIONS

a. The contractor shall deploy adequate force of skilled and unskilled workers,
foremen, supervisors of requisite skills to ensure quality construction as per
schedule.

b. During the currency of contract, the contractor, his sub-contractors shall abide
all existing or deemed statutory Labour Enactments, Rules, and Regulations
as applicable.

c. The Contractor shall keep the Employer, The Engineer-In-Charge-In-Charge
indemnified in case any action is taken by competent authority due to
contravention of any act/rules/regulations including amendments if any.

Damage to Persons & Property

The Contractor shall indemnify the Employer and the Architect against all claims in
respect of injuries or damage to any person or material or physical damage to any
property whatsoever which may arise out of or in consequences of the execution and
maintenance of the works and against claims, proceedings, damages, costs, charges
and expenses whatsoever in respect of but not limited to, to include payment of
Wages Act 1936 (Latest), Minimum Wages Act 1948 (Latest), Employers Liability Act
1938 (Latest), Workmen's Compensation Act 1947 (Latest), Industrial Disputes Act
1947 (Latest), Maternity Benefit Act 1961 (Latest) The Contract Labour (Regulation
and Abolition Act, 1970 and any modifications thereof or of any law relating thereof in
relation thereto including any compensation or damages for or with respect to

a. The permanent use of occupation of Land by the works or any-part thereof.

b. The right of the Employer to execute-the works or any part thereof on, over,
under, in or through any land.

c. In case of any expenses arising from any such injury or damage to persons of
employer and architects on site, the compensation shall be made by the
contractor of the actual expenses without any delays which may arise out of claim
filed and settled by the Insurance Company.

Third Party Insurance
a. Before commencing the execution of the works the Contractor, but without limiting

his obligations and responsibilities under clause hereof, shall insure against his
liability for any material or physical damage, Loss or injury which may occur to any
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property, including that of the Employer, or to any person, including any employee
of the Employer, by or arising out of the execution of the Works or in the work
being carried out by the Employer, by or arising out of the referred to in provision
hereof.

Minimum amount of Third Party Insurance

Such insurance shall be affected with an insurer and in terms approved by the
Employer, and for at least the amount stated in the Appendix to the Tender. The
Contractor shall deposit with the Engineer or the Engineer's Representative the
policy or policies of insurance and the receipts for payment of the current
premiums.

Provision to indemnify Employer

The terms shall include a provision whereby, in the event of any claim in respect of
which the Employer would be entitled to receive indemnity under the policy being
brought or made against the Contractor, the insurer will indemnify the Employer
against such claims and any costs, charges and expenses in respect thereof.

45. Accident / or Injury to Workmen

@)

(b)

The Employer shall not be Liable for or in respect of any damages or
compensations payable at Law in respect or in consequence of any accident or
injury to any workman or other person in the employment of the Contractor or
any sub-contractor.

The Contractor shall indemnity and keeps indemnified the Employer against all
such damages and compensation and against all claims, proceedings, costs,
and charges, whatsoever in respect thereof or relation thereto

Insurance against Accident etc. to Workmen

The Contractor shall insure against such liability with an insurer approved by the
Employer and shall continue such insurance during the whole of the time that
any persons are employed by him on the works and shall, deposit with the
Engineer or the Engineer's Representative such policy of insurance and the
receipt of payment of the current premium.

Provided always that, in respect of any persons employed by any sub-
Contractor, the Contractor's obligation to insure as aforesaid under this sub
clause shall be satisfied if the sub-contractor shall have insured against the
liability in respect of such persons in such manner that the Employer is
indemnified under the policy, but the Contractor shall require such sub-
contractor to deposit with the Engineer of the Engineer's Representative, such
policy of insurance and the receipt for the payment of the current premium.

46. Remedy on Contractors Failure to Insure
If the Contractor fails to effect and keep in force the insurance referred to in clauses
hereof, or any other insurance which he may be required to effect under the terms of
the contract, then and in any such case the Employer may effect and keep in force
any such insurance and pay such premium or premiums as may be necessary for that
purpose and from time to time deduct the amount so paid by the Employer as
aforesaid from any monies due or which may become due to the Contractor, or
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47.

48.

49.

50.

recover the same as a debt due from the contractor. This amount can be deducted
from RA bills of contractor.

Commencement of Works

The Contractor shall commence the works on site within the period named in the
Appendix to the Tender after the receipt by him a written order to this effect from the
Engineer and shall proceed with the same with due expedition and without delay,
except as may be expressly sanctioned or ordered by the Engineer. The time for
commencement and completion of work shall be of the essence of the contract.

Possession of Site

(a) Save in so far as the Contract may prescribe, the extent of portions of the Site
of which the Contractor is to be given possession from time to time and the
order in which such portion shall be made available to him and, subject to any
requirement in the Contract as to the order in which the Works shall be
executed, the Employer will, with the Engineer's written order to commence the
works, give to the Contractor possession of so much of the Site as may be
required to enable the Contractor to commence and proceed with the execution
of the works in accordance with the program referred to in Clause hereof, if any,
and otherwise in accordance with such reasonable proposals of the Contractor
as he shall, by written notice to the Engineer, make and will, from time to time
as the works proceed, give to the Contractor possession of such further portions
of the site as may be required to enable the Contractor to proceed with the
execution of the Works with due dispatch in accordance with said program or
proposals, as the case may be. If the Contractor suffers delay or incurs cost
from failure on the part of the Employer to give possession in accordance with
the term & of this Clause, the Engineer shall grant an extension of time for the
completion of the works. In case of dispute the Employer may ask the
contractor to leave the site and hand over the possession of the site. The
contractor shall do so immediately.

(b) The Contractor shall bear all expenses and charges for special or temporary
way leaves required by him in connection with access to the site. The price
guoted by them for erection shall be deemed to have included the cost of such
works, which shall be removed by the CONTRACTOR at his cost, immediately
after completion of his work The Contractor shall also provide at his own
cost any additional accommodation outside the Site required by him for the
purpose of the Works.

Time for Completion

Subject to the requirement in the Contract as to completion of any sections of the
works before completion of the whole, the whole of the works shall be completed, in
accordance with the provisions of clause hereof, within the time stated in the Contract
calculated from the last day of the period hamed in the Appendix to the Tender as that
within which the Works are to be commenced, or such extended time as may be
allowed under clause hereof.

Rate of Progress

If for any reason, which does not entitle the Contractor to an extension of time, the
rate of progress of the works or any section is at any time, in the opinion of the
Engineer, too slow to ensure completion by the prescribed time or extended time for
completion, the Engineer shall so notify the Contractor in writing and the Contractor
shall thereupon take such steps as are necessary and the Engineer may approve to
expedite progress so as to complete the Works or such section by the prescribed time
or extended time. The Contractor shall not be entitled to any additional payment for
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51.

52.

taking such steps. If, as a result of any notice given by the Engineer under this
Clause, the contractor shall seek the Engineer's permission to do any work at night or
on Sundays, if locally recognized as days of rest, or their locally recognized
equivalent, such permission shall not be unreasonably refused

Liquidated Damages for Delay

If the Contractor fails to achieve completion of the works either in whole or part within
the time prescribed, then the Contractor shall pay to the Employer the sum stated in
the Appendix as liquidated damages for such default for everyday or part of a day
which shall elapse between the time prescribed by clause hereof and the date of
certified completion of the works. The Employer may, without prejudice to any other
method of recovery, deduct the amount of such damages from any monies in his
hands, due or which may become due to the Contractor. The payment or deduction of
such damages shall not relieve the contractor from his obligation to complete the
works or from any other of his obligations and Liabilities under the contract.

Certification of Completion of Works

(@) When the whole of the Works have been substantially completed and have
satisfactorily passed any final test that may be prescribed by the Contract, the
Contractor may give a notice to that effect to the Engineer or to the Engineers
Representative accompanied by an undertaking to finish any outstanding work
during the period of Maintenance. Such notice and undertaking shall be in
writing and shall be deemed to be a request by the Contractor for the Engineer
to issue a Certificate or completion in respect of the works. The Engineer shall,
within thirty days of the date of delivery of such notice either issue to the
Contractor, a Certificate of Completion stating the date on which, in his opinion,
the works were substantially completed in accordance with the Contract or give
instructions in writing to the Contractor specifying all the work which, in the
Engineer's opinion, requires to be done by the Contractor before the issue of
such Certificate. The Engineer shall also notify the Contractor of any defects in
the Works affecting substantial completion that may appear after such
instructions and before completion of the works specified therein. The
Contractor shall be entitled to receive such Certificate of Completion within
twenty-one days of completion to the satisfaction of the Engineer of the works
so specified and making good any defects so notified.

(b)  Certification of completion by Stages

Similarly, in accordance with the procedures set out in Sub-clause (a) of this
clause, the Contractor may request and the Engineer shall issue a Certificate of
Completion in respect of

()  Any section of the permanent works in respect of which a separate time for
completion is provided in the Contract and

(i)  Any substantial part of the Permanent Works, which has been both,
completed to the satisfaction of the Engineer and occupied or used by the
Employer.

(c) If any part of the Permanent Works shall have been substantially completed and
shall have satisfactorily passed any final test that may be prescribed in the
Contract, the Engineer may issue a Certificate of Completion in respect of that
part of the Permanent Works before completion of the whole of the works and
upon the issue of such Certificate, the Contractor shall be deemed to have

BIDDERS SIGN & STAM Page 129 of 664



(d)

undertaken to complete any outstanding work in that part of the works during
the Period of Maintenance.

Provided always that a Certificate of Completion given in respect of any section
of part of the Permanent Works before completion of the whole shall not be
deemed to certify completion of any ground or surfaces requiring reinstatements
unless Certificate shall expressly so state.

53. COMPLETION DOCUMENTS
The CONTRACTOR shall carry out various tests as called for in bidding document
either on field or at outside approved laboratories at his own cost. All test results
and related documents shall be submitted in 2 (Two) copies as part of completion
documents.

The following documents in-addition to documents if specified in GCC shall be
submitted in hard binder by the CONTRACTOR as a part of completion
documents:

a) Test Certificate from manufacturers for all supply material.

b)

d)

f)

g9)
h)

Two sets of execution drawing with all corrections / alterations carried out
during the execution of the work duly marked as “As Built* in hard and soft
Autocad.

Field Test report for all applicable activities including NDT testing.

Material Inspection / Test report for supply of all material.

Return of surplus material, reconciliation statement for all the material issued, if
any by client, etc.

Surrendering of Gate Passes etc.
All other requirements as specified in the respective specifications.

Any other drawing/ document/ report specified elsewhere in the Bidding
Document

Note: CONTRACTOR shall be eligible to apply for issue of completion certificate only after
submission of completion documents as mentioned above.

AS BUILT MARK UP - Contractor shall incorporate the changes in drawings / Isometric
and submit to STRUCTWEL for certification. Quoted rates in SOR shall include all
expenses for making As BUILT Mark Up.

Completion document shall contain following:

Completion Certificate by Engineer-In-Charge
No Demand Certificate from Contractor

No Due Certificate from Contractor

Site clearance Certificate

Labour Liability Certificate
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Indemnity Bond on Rs. 100 stamp paper (formats of above documents are
enclosed as Attachment 1)

54. Period of Maintenance/ Defect Liability

@)

(b)

(©)

(d)

(e)

Period of Maintenance

The expression "Period of Maintenance” shall mean the period of maintenance
named in the Appendix to the Tender, calculated from the date of completion of
the Works, certified by the Engineer in accordance with Clause hereof, or, in the
event of more than one certificate having been issued by the Engineer under
the said Clause, from the respective dates so certified and in relation to the
period of Maintenance the expression "the Works" shall be constructed
accordingly.

Execution of Work of repair, etc.

To the intent that the works shall at or as soon as practicable after the expiration
of the Period of Maintenance be delivered to the Employer in the condition
required by the Contract, fair wear and tear excepted, to the satisfaction of the
Engineer, the Contractor shall finish the work, if any, outstanding at the date of
completion, after such date and shall execute all such work of repair,
amendment, reconstruction, rectification and making good defects,
imperfections, shrinkages or other faults as may be required of the Contractor in
writing by the Engineer during the Period of Maintenance, or within fourteen
days after its expiration, as a result of an inspection made by or on behalf of the
Engineer prior to its expiration.

Cost of execution of work of repair etc.

All such work shall be carried out by the Contractor at his own expense if the
necessity thereof shall, in the opinion of the Engineer, be due to the use of
materials or workmanship not in accordance with the Contract, or due to neglect
or failure on the part of the Contractor to comply with any, obligations,
expressed or implied, on the Contractor's part under the Contract. If, in the
opinion of the Engineer, such necessity shall be due to any other cause, the
value of such work shall be ascertained and paid for as if it were additional
work.

Remedy on Contractor's Failure to carry out work required:

If the Contractor fails to do any such work as aforesaid required by the
Engineer, the Employer shall be entitled to employ and pay persons to carry out
the same and if such work is work which, in the opinion of the Engineer, the
Contractor was liable to do at his own expense under the Contract, then all
expenses consequent thereon or incidental thereto shall be recoverable from
the Contractor by the Employer, or may be deducted by the Employer from any
monies due or which may become due to the Contractor.

Contractor to search

The Contractor shall, if required by the Engineer in writing, search under the
directions of the Engineer for the cause of any defect, imperfection or fault
appearing during the progress of the works or in the period of Maintenance.
Unless such defect, imperfection of fault shall be one for which the Contractor is
liable under the Contract, the cost of the work carried out by the Contractor in
searching as aforesaid shall be borne by the Employer. If such defect,
imperfection of fault shall be one for which the Contractor is liable as aforesaid,
the Cost of the work carried out in searching as aforesaid shall be borne by the
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Contractor and / he shall in such case repair, rectify and make good such
defect, imperfection or fault at his expense in accordance with the provisions of
clause hereof.

55. Payment Withheld

The Engineer may withhold or on account of subsequently discovered evidence nullify
the whole or a part of any certificate to such extent as may be necessary in the
opinion to protect the Employer from loss on account of

@)
(b)

(©)
(d)
(e)

Defective work not remedied.

Failure of the Contractor to make payments properly to sub-contractor for
materials or labour or to Contractor's employees / workmen or failure to
discharge any other obligations under applicable laws.

A reasonable doubt that the Contract cannot be completed in the balance time.

Damage to another Contractor's or sub-contractor's work.

Claims filed or reasonable evidence indicating probable filing of claims.

56. Delay and Extension of Time

If, in the opinion of the Employer, the works be delayed

@)
(b)
(©)

(d)

(e)
(®

()]

By force majeure or
By reason of any exceptionally inclement weather or

By reason of proceedings taken or threatened by or dispute with adjoining or
neighboring owners or public authorities arising otherwise than through the
Contractor's own default or

By the works or delays of other Contractors or Tradesmen engaged or
nominated by the Employer or the Architect / the Engineer-in-Charge and not
referred to in the Schedule of Quantities and / or specification or

By reason of "Works Instructions" as per Clause or

By reason of civil commotion, local combination of workmen or strike or lockout
affecting any of the building traders or

in consequence of the Contractor not having received in due time necessary
instructions from the Architect / the Engineer-in-Charge or the Employer for
which he shall have specifically applied in writing, the Employer in consultation
with the Architect / the Engineer-in-Charge shall make a fair and reasonable
extension of time for completion of the Contract Works; in case of such strike or
lock-out the Contractor shall, as soon as may be, give written notice thereof to
the Architect, the Engineer-in-Charge and the Employer; but, the Contractor
shall nevertheless constantly use his endeavors to prevent delay and shall do
all that may reasonably be required to the satisfaction of the Architect / the
Engineer-in-Charge and the Employer to proceed with the work.

57. Termination of Contract by the Employer

The Employer may terminate this contract by giving one-month notice.
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The Employer may terminate this contract, if the Contractor being an individual or a
firm commit any "act of insolvency" or shall be adjudged an insolvent or being an
Incorporated Company having an order for compulsory winding up made against it or
pass an effective resolution forwarding 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 Architect / Employer with the
concurrence of the Employer that he is able to carry out and fulfill the Contract, and to
give security therefore, if so required by the Employer.

Or if the Contractor (whether an individual, firm or Incorporated Company) 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 Contractors,

Or shall assign or sub-let this Contract without the consent in writing of the Architect /
the Engineer-in-Charge and the Employer first obtain,

Or shall change or encumber this Contract or any payments due or which may
become due to the Contract there under;

Or if the Architect and the Engineer-in-Charge shall certify in writing 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 14 days after
receiving from the Architect / the Engineer-in-Charge 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
seven days after receiving from the Architect and the Engineer-in-Charge,
written notice that the said materials or work were condemned and rejected by
the Architect and the Engineer-in-Charge under these conditions, or

(e) has neglected or failed persistently to observe and perform all or any of the acts
matters or things by this Contract to be observed and performed by the
Contractor for seven 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 detriment of good workmanship or in defiance of the Architect's/
Engineer-in-Charge's and Employer's instructions to the contrary sub-let any
part of the Contract, then and in any of the said cases, the Employer in
consultation with the Architect / the Engineer-in-Charge may not withstanding
any previous waiver after giving seven days' notice in writing to the Contractor,
determine the Contract, but without hereby affecting the powers of the Architect
/ the Engineer-in-Charge or the obligations and liabilities of the contract, the
whole of which shall continue in force-as fully as if contract had not been so
determined and-as if the works subsequently executed had been executed by or
on behalf of the contractor.

The Employer under advice of the Engineer-in-Charge/ Architect may enter
upon and take possession of the works and all plant, tools, scaffoldings, sheds,
machinery, steam and other power generation unit and materials lying upon the
premises or the adjoining lands or roads, and use the same as his own property
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58.

59.

or may employ the same by means of his own persons and workmen in carrying
on and completing the works or by employing any other Contractors or other
person or persons to complete the works.

The Contractor shall not in any way interrupt or do any act, matter or things to
prevent or hinder such other contractor or other person or persons employed for
completing and finishing or using the materials and plant for the works. When
the works shall be completed or as soon thereafter as convenient the Architect
and the Engineer-in-Charge 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 fourteen days after receipt thereof by him, the Employer shall
sell the same by public auction, and shall give credit to the Contractor for the
amount realized. The Architect and the Engineer-in-Charge shall, thereafter,
ascertain and certify in writing under their hands (if anything) shall be due or
payable to or 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 been put to in procuring the works to be completed, and
the amount if owing to the Contractor and the amount which shall be so certified
shall thereupon be paid by the Employer, as the case may be, and the
certificate of the Architect and the Engineer-in-Charge shall be final and
conclusive between the parties.

Termination of Contract by the Contractor

The Contractor may terminate this contract if the payment of the amount payable by
the Employer under CERTIFICATE of the Architect and the Engineer-in-Charge with
interest as provided for hereinafter shall be in arrears and unpaid for forty five days
after notice in writing requiring payment of the amount with interest as aforesaid shall
have been given by the Contractor to the Employer, or if the Employer interferes with
or obstructs the issue of such Certificate or the Employer commits any "act of
insolvency", or (being and 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 Voluntary, or if the official Assignee or the Employer shall
repudiate the Contracts or if the official Assignee or the Liquidator, in any such
winding up, shall be unable within fifteen days after notice to him requiring him so to
do, to show to the reasonable satisfaction of the Contractor that he is able to carry out
and fulfill the Contract and to make Contractor, to give security for the same, or if the
works be stopped for all payments due, and to become due there under and, if
required by the three months under the order of the Employer or by any injunction or
other order of any Court of Law, then and in any of the said cases the Contractor shall
be at liberty to determine the Contract by notice in writing to the Employer and he
shall be entitled to recover from the Employer payment for all works executed.

In arriving at the amount of such payment, the net rates contained in the Tender
Agreement shall be followed.

Certificates and Payments

(@) Unless otherwise provided, payments shall be made at monthly intervals in
accordance with the conditions set out

(b) Advances on Constructional Plant and Materials

No advances are to be made by the Employer to the Contractor in respect of
Constructional Plant and Materials, the conditions of payment and repayment
shall be as set out.
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(c) Approval only by Maintenance Certificate

No certificate other than the Maintenance Certificate referred to in clause (d)
hereof shall be deemed to constitute approval of the works.

(d) Maintenance Certificate

The Contract shall not be considered completed until a Maintenance Certificate
has been signed by the Engineer-in-Charge and delivered to the Contractor
stating that the Works have been completed and maintained to his satisfaction.
The Maintenance Certificate shall be given by the Engineer within twenty-eight
days after the expiration of the Period of Maintenance, or, if different periods of
maintenance shall become applicable to different sections or parts of the works,
the expiration of the latest such period, or as soon thereafter as any works
ordered during such period, pursuant to clause hereof, shall have been
completed to the satisfaction of the Engineer and full effect shall be given to the
clause, notwithstanding any previous entry on the works or the taking
possession, working or using thereof or any part thereof by' the Employer.
Provided always that the issue of the Maintenance Certificate shall be
preconditioned to payment to the Contractor of the second portion of retention
money in accordance with the Appendix.

Cessation of Employer's Liability:

The Employer shall not be liable to the Contractor for any matter or thing arising
out of or in connection with the Contract or the execution of the works, unless
the Contractor has made a claim in writing in respect thereof before the giving of
the Maintenance Certificate under this Clause.

Valuation at Date of Forfeiture

The Engineer-in-Charge shall, as soon as practicable after any such entry and
expulsion by the Employer, fix and determine ex parte, or by or after reference to the
parties, or after such investigation or enquiries as he may think fit to make or institute,
and shall certify what amount, if any, had at the time of such entry and expulsion been
reasonably earned by or would reasonably accrue to the Contractor in respect of work
when actually done by him under the Contract and the value of any of the said
unused or partially used materials and any Temporary Works

(a) Payment after Forfeiture

If the Employer enters and expels the Contractor under this clause, he shall not
be liable to pay to the Contractor any money on account of the Contract until the
expiration of the Period of Maintenance and thereafter until the costs of
execution and Maintenance, damages for delay in completion, if any, and all
other expenses incurred by the Employer have been ascertained and the
amount thereof certified by the Engineer-in-Charge. The Contractor shall then
be entitled to receive only such sum or sums, if any, as the Engineer-in-Charge
may certify as payable to him upon due completion by him after deducting the
said amount. If such amount shall exceed the sum which would have been
payable to the Contractor on due completion by him, then the Contractor shall,
upon demand, pay to the Employer the amount of such excess and it shall be
deemed a debt due by the Contractor to the Employer and shall be recoverable
accordingly.

Urgent Repairs

If by reason of any accident, or failure, or-other event occurring to in connection with
the Works, or any part thereof, either during the execution of the works, or during the
Period of Maintenance, any remedial or other work or repair shall, in the opinion of the
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63.

Employer or the Engineer's Representative, be urgently necessary for the safety of
the Works and the Contractor is unable or unwilling at once to do such work or repair,
the Employer may employ and pay other persons to carry out such work or repair as
the Engineer or the Engineer's Representative may consider necessary. If the work or
repair so done by the Employer is work which, in the opinion of the Engineer, the
Contractor was liable to do so at his own expense under the Contract, all expenses
properly incurred by the Employer in so doing shall be recoverable from the
Contractor by the Employer from any monies due or which may become due to the
Contractor. Provided always that the Engineer or the Engineer's Representative, as
the case may be, shall, as soon after the occurrence of any emergency as may be
reasonably practicable, notify the Contractor in writing.

Special Risks

(a) The Employer shall repay to the Contractor any increased cost of or incidental
to the execution of the Works, other than such as may be attributable to the cost
of construction work condemned under the provision of clause hereof, prior to
the occurrence of any special risk, which is however attributable to or
consequent on or the result of or in any way whatsoever connected with the
said special risks, subject however to the provisions in this clause hereinafter
contained in regard to outbreak of war, but the Contractor shall as soon as any
such increase of cost comes to his knowledge forthwith notify the Engineer
thereof in writing.

(b) Special Risks

The Special risks are war, hostilities, (whether war be declared or not), invasion,
act of foreign enemies, the nuclear and pressure waves risk described in clause
hereof, or insofar as it relates to the country in which the works are being or are
to be executed or maintained, rebellion, revolution, insurrection, military or
usurped power, civil war, or unless solely restricted to the employees of the
contractor or of his sub-contractors and arising from the conduct of the works,
riot, commotion or disorders.

(c) Outbreak of War

If, during the currency of the Contract, there shall be an outbreak of war,
whether war is declared or not, in any part of the world which, whether
financially or otherwise, materially affects the execution of the works, the
Contractor shall, unless and until the Contract is terminated under the provision
of this clause, continue to use his best endeavors to complete the execution of
the works. Provided always that the Employer shall be entitled at any time after
such outbreak of war to terminate the Contract by giving written notice to the
Contractor and, upon such notice being given, this contract shall, except as to
the rights of the parties under this clause and to the operation of clause hereof,
terminate, but without prejudice to the rights of either party in respect of any
antecedent breach thereof.

(d) Removal of Plant on termination

If the Contract is determined under the provisions of the last preceding sub-
clause, the Contractor shall, with all reasonable dispatch, remove from the site
all Constructional Plant, staff, workers; identify those of Sub-Contractors to do
SO.

Payment if Contract is terminated.

(@) The amounts payable in respect of any items, so far as the work or service
comprised therein has been carried out or performed, and a proper proportion
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as certified by the Engineer in Charge in Writing of any such items, the work or
service which has been partially carried out or performed.

(b) The cost of materials or goods reasonably ordered for the works which shall
have been delivered to the Contractor at site or of which the Contractor is
legally liable to accept delivery for works being fabricated off site, or propriety
goods ordered in both cases where due prior notice has been given to the
Engineer, in writing, such materials or goods becoming the property of the
Employer upon such payments being made by him.

(c) A sum to be certified by the Architect & Engineer-in-Charge in writing being the
amount of any expenditure reasonably incurred by the Contractor towards, site
office, site stores, fabrication yard, fencing in the expectation of completing the
whole of the works insofar as such expenditure shall not have been covered by
the payments in this sub-clause before mentioned.

(d) On any account, if the Contract is terminated by Employer, no liquidated
damages shall be payable to the Contractor on account of profit on remaining
portion of the contract or loss on account of premature termination. In such a
case, the Contractor will be entitled to remove his material/equipment only after
settling the account in full and final with Employer.

Provided always that against any payments due from the Employer under this sub-
clause, the Employer shall be entitled to be credited with any outstanding balances
due from the Contractor for advances in respect of Constructional Plant and Materials
and any other sums recoverable by the Employer from the Contractor under the terms
of the Contract.

Frustration
Payment in the event Frustration

If a war, or other circumstances outside the control of both parties, arises after the
contract is made so that either party is prevented from fulfilling his contractual
obligations, or under the law governing the Contract, the parties are released further
performance, then the sum payable by the Employer to the Contractor respect of the
work executed shall be the same as that which would have been payable under
clause 62/ C.

Procedure for Disputes

In case of Dispute or Difference arising between Employer and the Contractor relating
to any matter arising out of this contract, such disputes or differences shall be settled
in accordance with the Arbitration and Conciliation Act 1996, The Arbitral tribunal shall
consist of 3 Arbitrators one each to be appointed by the Employer and the Contractor.
The third arbitrator shall be jointly nominated by the two Arbitrators and he hall be the
presiding arbitrator. If there is no agreement about nomination of the third Arbitrator,
then the third and presiding Arbitrator shall be appointed by the Indian Council of
Arbitrations/ president of Institute of Engineers.

The Arbitration proceedings shall be at Mumbai and the operative language shall be
English.

The decision of the Majority of Arbitrators shall be binding upon both parties. The
Cost of Arbitration proceedings shall be shared equally by the parties. The expenses
towards preparation and fees of Arbitrator by each party shall be borne by the parties
themselves.
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If the contract value is Rs 500 Lacs or less, the dispute shall be referred to a sole
Arbitrator to be appointed jointly by the parties. If there is ho agreement on this, the
Sole Arbitrator shall be appointed by the Indian Council of Arbitration/president,
Institute of engineers. Decision of the sole Arbitrator shall be binding on the parties.

Performance of the Contract shall continue during the Arbitration proceedings.
Safety Code

@)

(b)

(©)

General

Contractor shall submit a Safety organization structure along with the Safety
plan for approval before commencing the job.

Contractor shall adhere to safe construction practice and guard against
hazardous and unsafe working conditions and shall comply with Employer
safety rules as set forth herein prior to start of construction, Contractor shall be
furnished copies of Employer's Safety Code' for information and guidance. The
contractor shall erect, display and maintain signage at different locations of the
site, to show safety requirements during work, regulations regarding protective
equipment, clothing and the like. Refer to HSE and Safety clauses section
given in tender.

Safety Regulations

(i  In respect of all labour, directly or indirectly employed in the work for the
performance of Contractor's part of this agreement, the Contractor shall at
his own expense arrange for all the safety provisions as per (i) Safety
codes of C.P.W.D. & Indian Standards Institution (ii) The Electricity Act, (iii)
The Mines Act, and (iv) Regulations, Rules and orders made there under
and such other act as applicable

(i)  The Contractor shall observe and abide by all Fire and Safety Regulations
of the Employer. Before starting construction work, Contractor shall consult
Employer's safety engineer or Engineer-in-charge and provide all required
precautionary measures to this effect. The Contractor must make good to
the satisfaction of the Employer any loss or damage due to fire to any
portion of the work done under this contract or to any of the Employer's
existing property.

(i) The contractor shall obtain necessary licenses and approvals from
appropriate authority under labour enactment as required to carry out
obligations under this contract including license required under The
Contract Labour (Regulation and Abolition Act, 1970)

First Aid and Industrial Injuries

()  Contractor shall maintain first aid facilities for his employees and those of
his Sub-contractors. He shall arrange Medical Treatment without any loss
of time in the event of an accident or injury.

(i) All critical injuries shall be reported promptly to Employer. All such injuries
shall be thoroughly investigated and a copy of Contractor's report covering -
cause, remedy and preventive measures (for each personal injury requiring
the attention of a physician) shall be furnished to the Engineer-in-Charge in
an approved format.

(i)  The contractor shall have a trained person at the site for administering first
aid.

(iv) The Contractor shall have a Safety Inspector for the works
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69.

Setting Up of Field Laboratory

The Contractor shall set up a field laboratory at the site at his own expense to carry
out the tests as per requirements. The laboratory shall be manned and operated by
gualified and experienced technicians.

All required equipment as per relevant IS test procedure shall be available along with
applicable IS codes. In addition to the above, the Contractor shall provide all other
necessary equipment’s to carry out any other field tests required by the Engineer-in-
charge.

All the equipment’s should be calibrated by a third party periodically and certificates
should be kept in the laboratory.

The Contractor shall carry out the various mandatory tests as per BIS Specifications
and the technical documents that shall be furnished to him during the performance of
the work. All the tests, either on the field or outside laboratories concerning the
execution of the work and supply of materials for the same shall be carried out by the
Contractor at his own cost. Price quoted by the Contractor shall be deemed to include
the cost of such tests and inspections.

Taxes

(& The Rates in Bills of Quantities inclusive of transporting, loading, unloading ,
storage , security & all other charges such as toll, Octroi, local taxes, excise
duty, other payments and compensations, if any in connection with the
procurement and handling of materials, fabrication and execution of works or
any method or process connected with the works or Temporary works.
However GST shall be paid as per actual.

(b) Notwithstanding anything contained elsewhere in the contract, the Employer
shall deduct at source, from the payments due to the Contractor, any taxes
required to be deducted at source by law. The amounts so deducted shall be
deposited by the Employer with the concerned authorities as per law. It is for the
Contractor to deal with the concerned authorities directly in respect of any claim
or refund relating to the above deductions and the Employer shall not be liable
or responsible for any claims or payments or reimbursement in this regard.

(c) The Contractor undertakes that they shall pay all the taxes in accordance with
the applicable laws as and when it becomes due and within 30 (thirty) days of
making such payment shall deliver to Employer a duly certified copy /
document, evidencing that the payment has been duly remitted to the
appropriate authority. In case the Contractor fails to provide the Certificate,
Employer reserves the right to retain /hold equivalent amount from any pending
or subsequent bills/payments to the Contractor, till the Contractor provides a
copy of such Certificate to Employer. In case any demand is made to Employer
by any statutory authority on account of such default of the Contractor,
Employer shall make the payment directly to the Statutory Authority concerned.
The Contractor waives any right to claim any such amount from Employer in this
regard.

Contractors Subordinate Staff and Their Conduct

(@) The Contractor on award of the work shall nominate and depute a qualified
graduate engineer having sufficient experience in carrying out works of similar
nature, as full time resident project manager of the Contractor for the work, to
whom instructions for works may be given. The Contractor shall also provide to
the satisfaction of the Employer/ Engineer-in-charge, sufficient and qualified
staff to supervise the execution of the works, competent sub agents, foremen
and leading hands including those specially qualified by previous experience to
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supervise the types of works comprised in the contract in such manner as shall
ensure the best quality and expeditious working. At any time in the opinion of
the Engineer-in-charge, any additional, qualified and experienced staff is
considered necessary; they shall be employed by the Contractor without
additional charge. The Contractor shall ensure to the satisfaction of the
Engineer-in-charge that his Sub-contractor’s if any, shall provide competent and
efficient supervision over the work entrusted to them.

(i) If any of the Contractor's agents, sub agents, assistants, foremen or any
employee in the opinion of Engineer-in-charge be guilty of any misconduct
or be incompetent or insufficiently qualified or negligent in the performance
of their duties or that in the opinion of the Employer or the Engineer-in-
charge, undesirable for administrative or any other reasons, for such
person (s) to be employed on the works, then at the directions of Engineer-
in-charge, the Contractor shall at once remove such persons(s) from
employment at the works. The person(s) so removed from the works shall
not again be employed in connection with the works without the written
permission of the Engineer-in-charge. Vacancy so created shall be
immediately filled at the expense of the Contractor by a qualified and
competent substitute. Shall the Contractor be requested to repatriate any
person removed from the works he shall do so and shall bear all costs in
connection therewith.

(i)  The Contractor shall be responsible for the proper behavior of all the staff,
foremen, workmen and others, and shall exercise proper degree of control
over them and in particular without prejudice to the said generality the
Contractor shall be bound to prohibit / prevent any employees from
trespassing in anyway detrimental or prejudicial to the interest of the
community or the properties or occupiers of land or properties in the
neighborhood. In the event of such trespassing, the Contractor shall be
responsible for all consequent claims or action for damages or injury or any
other grounds whatsoever. The decision of the Engineer-in-charge upon
any matter arising under this clause shall be final.

(i)  All employees of the Contractor shall be properly identified by badges of a
type acceptable to the Employer, and must be worn at all times on the site.

(iv) Along with the tender, the bidder shall submit his schematic organization
chart of staff to be employed at the works, along with their qualifications
and experience.

(b)  Sub Letting Of Work

(i)  No part of the contract be transferred, assigned or sublet by the Contractor
directly or indirectly to any person, firm or corporation whatsoever except as
provided for in the succeeding sub clauses without the consent of the
Employer.

(c) Sub-Contracting Of Works

(i)  The Engineer-in-charge may give written consent to the Contractor for the
execution of any part of the works/ specialized part of the works at the site,
provided the Contractor submits credentials of each individual agency to
the Engineer-in-charge for approval. Sub-contracting the work as a whole
by the Contractor shall not be permitted. Furthermore, if it is noticed by the
Employer that the Contractor has not made payments to one or any
agencies working under him, without prejudice to the other conditions
herein, the Employer reserves the right to make such payments directly to
the concerned agency after due verification.
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(d) Contractor's Liability Not Limited By Agencies To Contractors

()  Notwithstanding any subletting with such approval as aforesaid and
notwithstanding that the Engineer-in-charge shall have received copies of
any sub contracts, the Contractor shall be and shall remain solely
responsible for the quality and proper expeditious execution of the works
and the performance of all the conditions of the contract in all respects as if
such sub contract or subletting by the Contractor had not taken place, and
as if such work had been done directly by the Contractor.

(e) Employer May Terminate Sub Contracts Of Contractor

() If any Agency of contractor engaged upon the works at the site executes
any work which in the opinion of the Engineer-in-charge is not in
accordance with the contract, the Employer may by written notice to the
contractor, request him to terminate such Agencies. The contractor upon
the receipt of such notice shall terminate and dismiss the Agency. The
Employer shall have the right to remove such Agency from the site if the
Contractor fails to get the Agency immediately vacated.

(f)  No Relief for Action Under This Clause

(i)  Action taken by Employer under the above clauses shall not relieve the
Contractor of any of his liabilities under the contract or give rise to any right
or compensation, extension of time or otherwise.

(g) Contractor's Responsibility With Other Agencies

(i)  Without repugnance to any other condition, it shall be the responsibility of
the Contractor executing the work of civil construction to work in close
cooperation and to co-ordinate in the works with the Piling, mechanical,
electrical, air-conditioning, equipment, production machinery and
intercommunication with other Contractors and other agencies or their
authorized representatives, in providing the necessary grooves, recesses,
cuts and openings etc. in wall, slabs, beams, and columns etc. and making
good the same to the desired finish as per specification, for the placement
of cables, conduits, air-conditioning inlets and outlets, grills and other
equipment in the false ceiling and other partitions. The Contractor, before
starting up the work shall in consultation, with the electrical, mechanical,
equipment, inter communication, air-conditioning contractors and other
agencies, prepare and put up a joint scheme, showing the necessary
openings, grooves, recesses, cuts, the methods of fixing required for the
works of the aforesaid, and the finishes therein, to the Engineer-in-charge
and get the approval. The Contractor before finally submitting the scheme
to the Engineer-in-charge shall have the written agreement of the other
agencies. The Engineer-in-charge, before communicating his approval to
the scheme, with any required modification shall get the final agreement of
all the agencies, which shall be binding. No claim shall be entertained on
account of the above.

(i)  The Contractor shall conform in all respects with the provisions of any
statutory regulations, ordinance or bye laws of any local or duly constituted
authorities or public bodies which may be applicable from time to time to
the works or any temporary works. The Contractor shall keep the Employer
indemnified against all penalties and liabilities of every kind, arising out of
non-adherence to such status, ordinances, laws, rules, regulations etc.

(h) Other Agencies At Site
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(i)  The Contractor shall have to execute the work in such place and condition
where other agencies shall also be engaged for other works such as
electrical and mechanical engineering works or other works etc. No claim
shall be entertained due to work being executed in the above
circumstances.

(i)  Work shall be carried out in such a manner that the work of other agencies
operating at the site is not hampered due to any action of the
CONTRACTOR. Proper coordination with other agencies will be
responsibility of the CONTRACTOR. In case of any dispute, the decision of
Engineer-in-Charge shall be final and binding on the CONTRACTOR.

(i)  Serving Of Notices
()  To The Contractor

Any notice may be served on the Contractor or his duly authorized
representative at the site or by registered mail directly to the postal address
furnished by the Contractor at the time of tender. Proof of issue of such
notice shall be conclusive of the Contractor having been duly informed of
the contents therein.

(i)  To The Employer

Any notice to be given to the Employer under the terms of the contract shall
be served by sending the same by Registered mail to or delivering the
same at the respective site office of the Employer addressed to the
Engineer-in-charge.

70. Patents, Royalties, Liens

(@) The Contractor shall indemnify the Employer from and against all claims and
proceedings for or on account of infringement upon any patent, design, trade
mark or name or other protected rights in respect of constructional plants,
machines or materials used for or in connection with the works, temporary
works therefore or any part thereof, and from and against all claims demands,
proceedings, damages, costs, charges and expenses whatsoever in respect
thereof or in relation thereto.

(b) Liens

(i) If at any time there shall be evidence or any lien, claim for which the
Employer might have become liable, which is chargeable to the Contractor,
and then the Employer may pay and discharge the same and deduct the
amount so paid by him, from any amount which may be or become due to
the Contractor.

71. SITE CLEANING

a) The CONTRACTOR shall clean and keep clean the work site from time to time to
the satisfaction of the Engineer-in-Charge for easy access to work site and to
ensure safe passage, movement and working.

b) If the work involves dismantling of any existing structure in whole or part; care shall
be taken to limit the dismantling up to the exact point and/ or lines as directed by
the Engineer-in-Charge and any damage caused to the existing structure beyond
the said line or point shall be repaired and restored to the original condition at the
cost and risk of CONTRACTOR to the satisfaction of the Engineer-in-Charge,
whose decision shall be final and binding upon the CONTRACTOR.

72. ROUNDING OFF
g) All payments to and recoveries from the bill of CONTRACTOR shall be rounded off
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to the nearest Rupee. Wherever the amount to be paid/ recovered consists of a
fraction of a Rupee (Paise), the amount shall be rounded off to the next higher
rupee if the fraction consists of 50 (fifty) paise or more and if the fraction of a
Rupee is less than 50 (fifty) paise, the same shall be ignored.

73. UNDERGROUND AND OVERHEAD STRUCTURES

Engineers-in-charge / EMPLOYER shall provide, to the best possible extent,
details in respect of existing underground and above ground structures, overhead
lines, cables, existing pipelines and utilities existing at job site to the
CONTRACTOR. The CONTRACTOR shall execute the work in such a manner that
the said structures, utilities, pipelines etc. are not disturbed or damaged, and shall
indemnify and keep indemnified the EMPLOYER from and against any destruction
thereof or damages thereto. Moreover, CONTRACTOR shall prepare drawing
showing all the above stated details accurately and submit to Engineer-in-Charge.
In case of any damage to Shikshan Prasarak Mandali facilities like underground
cables/pipes etc during execution, contractor shall repair the same and restore it to
its original form at his own cost. The rates quoted in SOR are deemed to be
inclusive of the costs towards this activity.

74. WORKS CONTRACT

The entire Work covered under this Contract shall be treated as ‘INDIVISIBLE
WORKS CONTRACT".

75. WORK IN MONSOON SEASON

CONTRACTOR shall submit within 15 days of award of work, to the Engineer-in
Charge / EMPLOYER his contingency plan for work during monsoon clearly stating
their methodology/ strategy to progress uninterruptedly during monsoon
mentioning the deployment of resources viz. numbers, capacity, category of
equipment and manpower on a weekly basis for approval. Time frame of work is
including monsoon and no time increase will be given on account of the same.

76. INTERFERENCE WITH TRAFFIC AND ADJOINING PROPERTIES

All operations necessary for the execution of the works and for the construction of
any temporary works shall so far as compliance with the requirements of the
contract permits be carried on so as not to interfere unnecessarily or improperly
with the public convenience or the access to use and occupation of public or
private roads and footpaths or to or of properties whether in the possession of the
Employer or of any other person and the contractor shall save harmless and
indemnify the Employer in respect of all claims demands proceedings damages
costs charges and expenses whatsoever arising out of or in relation to any such
matters.

77. OPPORTUNITIES FOR OTHER CONTRACTORS

The contractor shall in accordance with the requirements of the consultant afford
all reasonable opportunities for carrying out their work to any other contractor
employed by the Employer and their workmen and to the workmen of the
Employer and of any other duly constituted authorities who may be employed in
the execution on or near the site of any contract which the Employer may enter
into in connection with or ancillary to the works.

78. WATCHING AND LIGHTING

The Contractor shall in connection with the Works provide and maintain at his
own cost all lights, guards, fencing and watching when and where necessary or
required by the Consultant or Consultant's Representative or by any duly
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constituted authority for the protection of the Works or for the safety and
convenience of the public and others.

79. CONTRACTOR’S ALL RISK POLICY
Before commencing the execution of the Works the Contractor shall insure

against any damage,

loss or injury which may occur to any property (including

that of the Employer) or to any person (including any employee of the Employer)
by or arising out of the execution of the Works or Temporary Works or in the
carrying out of the Contract otherwise. Contractor will not be allowed to work
without submission of the same.

80. PROGRESS REPORTS AND PHOTOGRAPHS

(@)

(b)

Contractor shall prepare and submit to The Engineer-In-Charge. BAR
CHART during the mobilization period of all activities under this contract to
meet the deadline/mile stones as required by Shikshan Prasarak Mandali.
This shall be prepared in MS project. A micro planning of activities also shall
be prepared showing how these milestone activities are achieved. The bar
chart will be tracked on weekly basis by the contractor.

Daily Progress Report (DPR) giving details of man power, staff, plant and
equipment, cement consumption.

Weekly report giving details of major items of work executed, cement and
steel consumed.

Monthly progress report giving details of work executed in the month,
cement and steel consumed, stock position, review of construction schedule
(M S Project), summary of action taken for Quality, planning of work in the
next month and 8 photographs of work executed in the month.

The monthly report of the last month shall be submitted in the first week
current month.

81. ENVIRONMENT PROTECTION

(@)

Contractor shall take adequate measures to reduce dust, mud, and smoke
and noise nuisance to people working at site and in the neighborhood. Such
measures shall inter alia include barricading the Complete Construction site
by contractor without any extra cost. Temporary barricading shall be done
for minimum 6.0 mt (25ft) height using Colour coated Gl sheets with proper
supporting system made of structural steel and shall have wicket gate and
material gate. Security shall be provided to all gates to control the
entries without any extra cost by Contractor.

(b) Sprinkling water on excavated earth, debris, aggregate storage, application

(€)

of modern construction machinery and equipment meeting statutory
provisions.

All the trees at site shall be thoroughly protected by guards as per
requirement.

82. ROYALTY

Royalty applicable on supply of building and quarried materials to site as also
on excavation work at site shall be paid by the contractor and the copies of
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documents showing evidence of having paid the same shall be lodged with the
Employer.

83. ORDER OF PRECEDENCE
The following order of precedence shall be followed in case of any conflict between
various parts of the tender specifications:

Commercial and General Part Addendum / Corrigendum
Special Conditions of Contract

General Conditions of Contract Technical Part

Drawings

Bill of Quantities (BOQ)

Scope of Work

N o g bk~ w N PRE

Other Specifications and Standards referenced in the above Specification and
Material requisition.

Indian Rules and Regulations.

Other National and International Standards. The Bidder shall bring to the
notice of CONSULTANT/ EMPLOYER any such variations / conflicts between
various parts of the tender and obtain approval before proceeding with such
information for engineering/design.

84. DOCUMENTS TO BE MAINTAINED AT SITE:

The following registers/documents will be maintained at site by the contractor at
his own cost. As per the format given by the consultant. They should be available
for inspection by Consultant's representative during his site visit or as required by
Consultant.

Work order copy
BOQ with final rates
Tender
Company quality and safety manual
Organization chart
Drawing register
Drawings new and superseded in separate folders
Latest tracked bar chart
Daily progress reports

. Weekly progress reports

. Monthly progress reports.

12. Hindrance register

13. Material receipt

14. Incoming Material Register

15. Material challans

16. Cement stock register

17. Sand stock register

18. Steel stock register

19. Material testing register

20. Strata testing report

21. Cement testing report

©oNoGO~®WDE

e
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85.

86.

87.

88.

89.

22. Sand testing report

23. Steel testing report

24. Structural steel testing report

25. Cube register

26. Pour cards

27. Other material test reports

28. Triplicate book for Memos.
NAME CHANGE OF COMPANY

During the course of the project, if there is any change in the name of the
organization then contractor shall be informed about the same.

If there is any change the organizational or management structure including JV/
acquisition of the contractor’s organization then client to be informed in advance
and written acceptance on such change to be obtained.

BARRICADING

Contractor to provide and erect 6.0 meter / 25ft high barricading at site on all four
sides of (at the proposed plot, road level on the road side & 6.0 meter above
existing compound wall as per direction by Engineer-in-Charge) made of
Galvalume sheet and structural steel post and runners with all the necessary
excavation and foundation work in concrete as per direction of Engineer-in-Charge
which would include writing and painting, arrangement for traffic diversion such as
traffic signals during construction at site for day and night, glow lamps, reflective
signs, marking, flags, caution tape as directed by the Engineer-in- Charge. The
barricading should have provision of 2 gates 6 M wide with lockable arrangement.
Maintenance for damages, painting, all incidentals, labor materials, equipments
and works required to execute the job would be taken care by the contractor. The
barricading shall not be removed without prior approval of Engineer-in-Charge.
(Note: - No payment shall be made for providing barricading from start of work till
completion of work. The barricading provided shall remain to be the property of the
contractor on completion of the work).

LOCAL ISSUES

During the entire course of the project if in case any issues are raised by the locals
or matadis then it will be entirely contractor’s responsibility to handle the same
without & ensuring that the work is not hampered or disrupted due to the same
issues. The client won’t be responsible for any kind of financial or legal implications
involved due to the same. Also, Client won’t be available for any kind of assistance
or aid.

SECURITY AT SITE

Contractor need to ensure the security at site with means of security guards,
barrications, etc., at no additional cost to Client. All the responsibility of the safety
& security of material, workmen, equipment, etc., at site would be of Contractor’s

SNAKE BITE MEDICINES

Contractor need to ensure that at all time at site, sufficient & effective
Snake Bite’s Anti Venom Medicines & other essential requirements for same
should be present at site. A trained person should be available at site at all time,
whose responsibility would be to provide First Aid in case of a Snake Bite & further
arrange and send for further required medical attention.
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SECTION- 14

TECHNICAL SPECIFICATIONS

NOTE: INCASE OF ANY VARIANCE OF TECHNICAL SPECIFICATIONS WITH THE
LATEST BIS CODES, RELEVANT LATEST BIS CODES SHALL BE APPLICABLE.

Scope:

This part of the specifications deals with general requirements for earthwork in excavation
in different materials, site grading, filling in areas shown in drawings, back filling around
foundations, plinths and approach ramps, conveyance and disposal of excess excavated
soil or stacking them properly including shoring as directed by the Engineer-in-Charge and
all operations covered within the intent and purpose of these specifications.

Applicable Codes:

The provisions of the latest Indian Standards listed below in addition to those mentioned in
tender document, but not restricted to, shall form part of these specifications:

IS: 1200: Method of measurement of building and civil engineering Works Part 1:
Earth work
IS: 1498: Classification and identification of soil for general Engineering
Purposes.
1S:2720 : Method of test for soils (All Parts)
1S:2809 : Glossary of terms and symbols relating to soil engineering
1S:3764 : Safety code for excavation work
1S:4988 : Glossary of terms and classifications of earth moving Machinery (All
Parts)
Drawings:

The contractor will furnish wherever in his opinion such drawings are required to show the
areas to be excavatedffilled, sequence of priorities etc. The Engineer-in-charge will
approve the same. The contractor shall follow such drawings strictly.

Classification of earth:
For purpose of earth work, soil shall be classified as under

Loose/soft soil: Any soil which generally yields to the application of picks and shovels,
phawras, rakes or any such ordinary excavating implements or organic soil, gravel, silt,
sand turf, loam, clay, peat etc. fall under this category.

Soft rock / weathered rock: Any soil which generally, requires the close application of
picks, or jumpers or scarifies to loosen it. Stiff clay, gravel and cobble stone etc. fall under
this category.

(Note: Cobble stone is the rock fragment usually rounded or semi-rounded having
maximum diameter in any one direction between 80 & 300 mm)
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Mud: Mud is mixture of ordinary soft soil and water in fluid or weak solid state.

Soft/Disintegrated rock: (Not requiring blasting). This shall include the type of rock and
boulders which may be quarried or split with crow-bars. Laterite and hard conglomerates
also come under this category.

Hard Rock: (Requiring blasting). This shall include the type of rock or boulder which for
guarrying or splitting requires the use of mechanical plant or blasting. (Note: Boulders is a
rock fragment usually rounded by weathering, disintegration or abrasion by water or ice
having a maximum dimension in any direction of more than 300 mm.

Hard Rock: (Requiring blasting but where blasting is prohibited) Under this category shall
fall hard rocks which though normally requires blasting for their removal but blasting is
prohibited and excavation has to be done by chiseling, wedging or other suitable method

General:

The contractors shall furnish all tools, plant, instruments qualified supervisory staff, labour,
materials, any temporary works, consumables and everything necessary, whether or not
such items are specifically stated herein, for completion of the job in accordance with the
requirements of specifications.

The contractor shall carry out the survey of the site before excavation and set out properly
all utility and service lines and establish levels for various works such as earthwork in
excavation for grading, foundations, plinth filling, drains, cable trenches, water pipelines,
culverts, retaining walls etc. These will be checked by the Engineer-in-charge or his
representative and thereafter recorded plan duly signed by the contractor shall be
furnished to the Engineer in charge for his approval before starting actual foundation
excavations.

The excavation shall be done to correct lines and levels. This shall include where
required, proper strutting & strong shoring to maintain excavation and impart safety
against collapse of soil, and erection and maintenance of sand barricades around
excavations with warning signs displayed during night for safety purposes. The warning
signs shall be with reflectory type paints.

The rates quoted shall include for stacking of excavated material in regular heaps, bunds,
rip rap with regular slopes as directed by the Engineer-in-charge within all leads and
leveling the same so as to provide natural drainage. Soil excavation shall be properly
stacked as directed by the Engineer-in-charge. As a rule all softer materials shall be laid
along the centre of the heaps, the harder and more resistant materials, forming the casing
on the sides and the top.

Clearing:

The area to be excavated/filled shall be cleared of all fences, trees, tree guard, M.S. grill
above road divider and filled up earth in between road divider, plants, logs, stumps, bush,
vegetation, grass, brush wood, trees and saplings of girth up to 30 cm measured at a
height of 1m above ground level rubbish, slush, road, pavement structure if any required
etc. and other objectionable matter. If any roots or stumps of trees are met during
excavation, they shall be removed. The material so removed shall be disposed off as
directed by the Engineer-in-charge. Where earth fill is intended, the area shall be cleared
of all loose or soft patches, top soil containing objectionable matter/materials before filling
commences. No separate payment shall be made for such clearing works.

Precious objects, Relics, Objects of Antics etc.

All gold, silver, oil, minerals, archeological and other findings of importance or other
materials of any description and all previous stones, coins, treasure traces, relics,
antiquities, and similar things which may be found in or upon the site shall be the property
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of the corporation and the contractor shall dully preserve the same to the satisfaction of
the Engineer in charge and from time to time, deliver the same to him.
Excavation for Structures:

Description:

Excavation both manual and mechanical means for structures shall consist of removal of
materials for the construction of the foundations of approach structures retaining walls,
head walls, and other similar structures in accordance with the requirements of this
specification on the lines and dimensions shown on the drawings or as directed by the
Engineer-in-charge. The work shall include all necessary sheathing, strutting, shoring,
bracing, draining, pumping out of water both manual and mechanical ; proper supporting
underground service lines like gas, water pipe, drainage line, electric cables, telephone
cables as directed by Engineer-in-charge, and the removal of all logs, stumps, shrubs and
other deleterious matter and obstructions etc. necessary for placing the foundations,
trimming bottoms of excavation.

Setting out:

After the site has been cleared, the limits of excavation for foundations shall be set out
true to lines, and sections as shown oft the drawing or as directed by the Engineer-in-
charge. The contractor shall provide all labour, survey instruments and materials such as
string, pegs, nails, bamboos, stones, lime mortar, concrete etc., required in connection
with the setting out. He shall be responsible for the maintenance of bench marks and
other marks and stakes as long as they are required for the work in the opinion of the
Engineer-in-charge.

Excavation:

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 to give 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.

Excavation shall be taken to the width of the lowest step of footing and the sides shall be
left plumb where the nature of the soil allows it. Where the nature of the soil or the depth
of excavated trench/pit does not permit vertical sides, the contractor at his own expense
shall put up necessary shoring, strutting and planking or cut slopes to a safe angle or both
with due regard to the safety of personnel including laborers etc. and the works and to the
satisfaction of the Engineer-in-charge. Non-compliance of these requirements would
amount to negligence on the part of the contractor.

Excavation in hard rock in foundation should be including dressing of area and without
blasting but with chipping, chiseling and cutting by jack hammer or by Pneumatic machine.

Dewatering and Protection:

All foundations shall be laid in dry condition. Where water is met with in excavation due to
seepage, rain or other reasons, the contractor shall take adequate measures such as
bailing, pumping, construction of diversion channels, drainage channels, bunds and any
other necessary works to keep the foundation trenches/pits dry to lay foundation and to
keep the green concrete/all foundations shall laid in dry protected against damage by or
undermine its strength including erosion. In this regard and other details thereof, it shall be
left to the choice of the contractor but subject to the approval of the Engineer-in-charge.
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Approval of the Engineer-in-charge shall however, not relieve the contractor of his
responsibility for the adequacy of dewatering and protection arrangements and the safety
of the works.

Pumping from inside of any foundation enclosures shall be done in such a manner as to
preclude the possibility for the movement of water through any freshly placed concrete.
No pumping shall be permitted during the placing of concrete or for any period of at least
24 hours thereafter. Unless it is done from a suitable sump separated from the concrete
work by a water tight wall or similar means.

At the discretion of the contractor and at his cost, cement grouting or other approved
methods may be used to prevent or to reduce seepage and to protect the excavation area.
The contractor shall take all precautions in diverting channels and in discharging the
drained water so as not to cause damage to the works or to adjoining property or
hindrances to moving traffic on adjoining roads.

Preparation of Foundation:

The bottom of the foundation shall be leveled both longitudinally and transversely and
stepped as directed by the Engineer-in-charge. Before the footing is laid, the surface shall
be slightly watered and rammed. In the event of the excavation having been made deeper
that than shown on the drawing or as otherwise ordered by the Engineer-in-charge, the
extra depth shall be made up with concrete, foundation shall laid in dry of the foundation
grade at the cost of the contractor. Ordinary soail filling shall not be used for the purpose to
bring the foundation to level as per the design. When rock or other hard strata is
encountered it shall be freed of all loose and soft materials cleaned and cut to a firm
surface either level, stepped or serrated as directed by the Engineer in charge.

If there are any slips or blows in the excavation these shall be removed by the contractor
at his own cost.

Measurement
Will be done in Cubic meter.

Backfilling:

To the extent available, selected surplus soils from the excavation shall be used as backfill
as may be directed by the Engineer in charge and after obtaining his concurrence before
actually taking any action in the re-use of this excavated stuff from foundation. Fill material
shall be free from clods of earth shall be broken or removed. When the excavated material
is mostly rock, the boulders shall be broken into pieces not larger than 150 mm size mixed
with properly graded finer materials consisting of murum or earth to fill up the voids and
mixture used for filling.

If any selected fill material is required to be borrowed the contractor shall make
arrangement for bringing the material from outside borrow pits. The material sources shall
be subject to the prior approval of the Engineer in charge. The contractor shall make
necessary access roads to such borrow areas at his own cost, if such access roads do not
exist.

Backfilling of the foundation trenches/pits shall be done as soon as foundation work has
been completed to the satisfaction of Engineer in charge and measured but not earlier
than the full setting period of the concrete or masonry work. Backfilling shall be carried out
in such a manner as not to cause undue thrust on any part of the structure. Annular space
around foundations shall be back filled with coarse sand after clearing it of all debris and
in layers of 200 mm. loose thickness, watered and compacted by vibratory roller to the
satisfaction of the Engineer in charge and up to the original surface level. Watering,
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consolidating, compacting to achieve not less than 97% Modified Proctor density
conforming to relevant IS. The remaining back filling shall be done in like manner as
aforesaid, using excavated earth if approved or by borrowed earth from approved source.

Measurement
Will be done in Cubic meter.

Disposal of Surplus Excavation Materials:

Item includes disposal of material outside the plot to any lead and lift. Contractor will have
to take permission from government authorities for disposal outside the plot in areas
assigned by the government. Works include leveling at site of disposal as per requirement
of government authorities and to that satisfaction of them.

Measurement
Will be done in Cubic meter.

Measurement and Rates:

The measurement shall be generally conforming to 1S:1200 Part |, unless otherwise
specified. Measurement for excavation of foundation footings shall be as required for the
exact width, length and depth as shown or figured on the drawings or as may be directed
by the engineer in charge. If taken to a greater width, length or depth than shown or
required, the extra work occasioned thereby shall be done at the contractor's expenses.

The dimensions of the trenches and pits shall be measured correct to the nearest cm. and
cubical contents worked out in cubic meters, correct to two places of decimal.
Measurements of filling excavated earth or sand in foundations shall be measured for the
purpose of payment in cubic meter. The dimensions of the filling shall be measured
correct to the nearest centimeters and cubical contents worked out in cubic meters correct
to two places of decimal.

Joint measurement for levels taken for all steps like earth, murum, soft rock, hard rock
should be available dully signed by contractor and engineer in charge, same to be
attached along with bill.

Rate for earth work shall include the following:

@) Excavation backfilling and disposing surplus earth to desired location as
per permission taken from statutory authorities.

(b) Setting out works', profiles etc.

(© Site clearance such as cleaning of vegetation, shrubs, brushwood etc.

(d) Leaving "Deadmen" or "Tell Tales" and their removal after measurement.

(e) Bailing/pumping out water in excavation from rains, sub soil water etc.

) Protection works, temporary supports for safety, by underpinning if need

be to existing services, i.e. drains, water mains, cables and other utility
services met within the course of excavation. Removal of electricity and /
or telephone cables, posts etc. as necessary, shall be arranged by the
Engineer in charge.

(9) Forming (or leaving) steps inside deep trenches and their removal:

(h) Removing slips or falls in excavation.

(1) Fencing and/or other suitable measures for protection against risk of
accidents, as approved by the Engineer in charge.

a) Excavation for insertion of planking and strutting where, required.

(k) Backfilling the trenches by selected excavated material available at site.
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Measurements:-

Will be done as per IS 1200 - Part 1
Measurement to be done in Cubic meter

Soil description

1 Soft / Lose sail is sail that can be excavated using pawdra
2 Hard / Dense soil is soil that need pixel or tikau to be used
Soft / Disintegrated Rock ( Not Requiring Blasting ) - Rock or boulders which
3 may be quarried or split with crowbars.
4 Hard rock blasting prohibited required chiseling
5 Hard rock using blasting

Measurement addition for working space

600 mm to be added on each face for working space. If there is any
treatment like box type water proofing take measurement from treatment
1 face.

2 For pre-stressing work add 1.5 M on each face
For depth exceeding 1 m, an allowance of 50 mm/m depth for each side of
3 trench shall be added to the specified width.

Safety during excavation

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 and/or written using fluorescent reflective paint as directed by
engineer in charge during the night to 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 at the cost of contractor.

Excavation shall not be carried out below the foundation level of the adjacent buildings
until under pinning; 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, overhead 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 the operations of such services.

Blasting
Blasting is prohibited and will not be permitted under any circumstances.

Shoring:-

Where ever excavation is done close to adjoining existing structure shoring should be
done as per direction of engineer in charge. This is to avoid the existing plinth filling to
slide. Shoring to be done by contractor where ever required at his own cost.
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CLEANING FOR AREA DEVELOPMENT

o Clearing cutting, removing including uprooting of rank vegetation, grass, brush
wood, trees and

e saplings of girth up to 30 cm measured at a height of 1m above ground level and

e Disposing to area allotted by government authorities including debris of any king,
brick batts, construction debris, etc

¢ Including taking all necessary local permission.

Measurement

Will be done in SQ Metre.

FILLING WITH GOOD EARTH OR MURUM

Scope:

This part of the specifications deals with general requirements for earthwork and filling of
different materials, filling in areas shown in drawings, back filling around foundations,
plinths and approach ramps, conveyance and disposal of excess soil if any or stacking
them properly as directed by the Engineer-in-Charge and all operations covered within the
intent and purpose of these specifications.

Applicable Codes:
The provisions of the latest Indian Standards listed below in addition to those mentioned in
tender document, but not restricted to, shall form part of these specifications:

IS: 1200: Method of measurement of building and civil engineering works Part 1:
Earth work

IS: 1498: Classification and identification of soil for general Engineering purposes.

1S:2720 : Method of test for soils (All Parts)

1S:2809 : Glossary of terms and symbols relating to soil engineering

1S:3764 : Safety code for excavation work

1S:4988 : Glossary of terms and classifications of earth moving  Machinery (All
Parts)

Filling in with Good Earth or Murum

The earth or murum, whenever required to be supplied by the Contractors for filling in the
low lying ground and wells or in the embankment of the road, shall be dry, friable, and free
from mud sludge’s, vegetable matter or rotten material of any kind, or material likely to
decay and of a quality to be approved by the Engineer. All big lumps or clod shall be
broken before spreading the earth or murum on the ground. Testing to be done for
material used for filling as per IS and approval to be taken from engineer in charge.

The filling in of wells and low-lying grounds shall be done in such layers as may be
directed from time to time by the Engineer, and no fresh layer shall be allowed to be put
on unless the previous one is properly spread, trimmed, leveled, and thoroughly
consolidated by rammers or rollers, as the case may be, or as may be ordered by the
Engineer.

The embankment shall be raised in regular layers slightly concave in section, beginning
from the bottom and gradually raised to the full height, layer by layer not exceeding 230
mm. in thickness in a loose state. Each layer shall be thoroughly consolidated by watering
where necessary and rolling it with an approved steam or diesel roller before the next
layer is put on. The rolling and consolidation should be done to the entire satisfaction of
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the Engineer and no rubble packing or metal should be laid on it until the Engineer is
satisfied that the earthwork has been thoroughly consolidated and written certificate is
given to them effect by the Engineer.

The rates for embankment or filling in with Contractors earth or murum shall include the
cost of materials, fencing, lighting, watching haulage, spreading, leveling, watering, rolling
and consolidating.

All extra filling above the required level will have to be removed by the contractor free of

cost.

Compaction on Earth or Murum

1.

Compaction is carried out using rolling. For ordinary consolidation of soft stone, 8
to 10 tonnes roller is good.

Rolling should commence at the edges and progress towards the center except in
super elevated portions where it should proceed from the inner edge to outer.
Each pass of the roller should uniformly overlap not less than one third of the track
made in the preceding pass. The number of passes required of a roller to give
good compaction of any material should also be determined by actual test at site.

The types of roller that can be used are pneumatic tyred, vibratory rollers etc and
should be operated at the minimum speed while consolidating base and soling
courses.

For clayey soils, sands the weight of rollers that can be used are 8 to 10 Tonnes,
20 cm will be the maximum thickness of loose material that can be compacted
while 10 to 18% moisture content has to be maintained. Watering, consolidating,
compacting to achieve not less than 97% Modified Proctor density conforming to
relevant IS.

Tests on Earth or Murum

3.

The density / moisture content of a soil needs to be determined using various
tests.

The water content of the soil is determined by methods like oven drying,
Pycnometer, sand bath methods etc.

Range of Optimum Water Content

Sand Sandy Silt or silty | Silt Clay
sand
6 to 10% 810 12% 12 to 16% 14 to 20%

There are many field methods used for measuring compaction such as Core cutter
method, Sand replacement method etc.

Proctor Density test is made to determine the moisture content at which the soil
should be compacted to obtain the maximum dry density and the dry density likely
to be achieved by compaction in the field. The dry unit weight achieved in the field
using field tests are is compared with the maximum dry unit weight obtained in the
standard proctor test. The dry unit weight of the order of 95% of the maximum dry
unit weight of the standard proctor test needs to be achieved.

The methods of tests carried out for soils shall be strictly as per the IS 2720.

Frequency of compaction test
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Contractor to carry one sample of 3 specimens for every 200 Sg. m for each layer.

Measurement
Will be done in Cubic Metre and initial and final levels will be duly signed by contractor
and engineer in charge.

DRY RUBBLE PACKING / SOLING

Scope

Providing and laying dry rubble soling including hand packing and thoroughly
consolidating, compacting using 8 to 10 tons roller filling in the voids by stone chips and
12mm thk. layer of grit on top etc complete as directed by Engineer In Charge.

(Note: The rate includes the royalty and other taxes if any) and watering the same so that
no voids are left open as to avoid cement slurry to penetrate during PCC work. etc.
complete.

The dry rubble packing shall consist of a layer of uniform thickness of blue trap stone
rubble, or any other approved stone carefully set as close as possible on ground properly
formed for the purpose. The width of the upper part of the stone shall not be more than
230 mm. or less than 150 mm. and the packing shall consist of large stones.

The interstices between the rubble stones shall be filled up with stone chips, removing the
projection of the upper part of the packing with care, as not to loosen the whole; Finer
gaps should be filled with grit powder of 12mm thk layer, the whole should be thoroughly
rammed, watered, settled to place and including thoroughly consolidating using three
wheeled 8 — 10 tones capacity roller. Rolling shall begin longitudinally at edges and shall
be done with backward and forward movement with half of the roller width overlapping till
entire area is rolled by rear wheel interlocking stones firmly, filling in the voids by stone
chips etc. complete including all required lifting and hauling as per specifications and as
directed by engineer in charge. If additional layer is required the same procedure should
be followed.

Note:

° The rate includes the royalty and other taxes if any and watering the same so that
no voids are left open as to avoid cement slurry to penetrate during PCC work.
etc. complete.

Following Tests shall be conducted: for every 50 Cum of rubble

° Physical tests: i.)Density ii.)Specific Gravity iii.)Water Absorption
iv.)Unconfined Crushing Strength v.)Porosity.

° Chemical tests: i) Sulphate ii.) Chloride iii.) pH value

Measurement

Will be done in Cubic Meter or Square Meter if thickness in specified.

BRICK FLAT SOLING

Providing and laying Single Brick Flat Soling of picked jhama bricks, including ramming
and dressing bed to proper level and filling joints with local sand. leveling etc. complete
and accepted by the Engineer.

Measurement
Will be done in Square Meter.
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ANTI TERMITE TREATMENT TO SOIL (PRE-CONSTRUCTION)

SCOPE

Application of anti-termite treatment at different levels during construction. It should be
done through a professional organization. 10 years guarantee to be submitted by the
contractor on Rs. 100 bond paper as per format given by consultant. Treatment should be
conforming to 1S-6313 (part 1) using chloropyrifos EC 20 Emulsion or equivalent of 1%
concentration by weight for creating barrier under and all around foundation pits, wall
trenches, basement excavation, backfill in immediate contact with foundation and treating
the top surface of plinth filling, junction of wall & floor, along the external perimeter of
building, expansion joints, surrounding of pipes, water conduits and at places as
mentioned below.

Time of application

Soil treatment should start when foundation trenches and pits are ready to take mass
concrete in foundations, laying of mass concrete should start when chemical emulsion has
been absorbed by the soil and the surface is quite dry. Treatment should not be carried
out when it is raining or when soil is wet with rain or sub-soil water. In the event of water
logging of foundation, the water shall be pumped out and the chemical emulsion applied
when soil is absorbent.

Treatment of column pits, wall trenches and basement excavation

The bottom surface and the sides (up to a height of about 300 mm.) of the excavations
made for column pits, wall trenches and basements shall be treated with the chemical @
the rate of 5 Lit./m2 of surface area.

After the column foundations, well foundations and the retaining walls of the basement
come up the back fill in immediate contact with the foundation structure shall be treated at
the rate of 5 Lit./m2 of the vertical surface of the sub-structure for each side to. If water is
used for ramming the earth fill, the chemical treatment shall be carried out after the
ramming operation is done by dhumas the earth at 150 mm. centre close to the wall
surface and supplying the chemical with the above dose. The earth is usually refilled in
layers and the treatment shall be carried out in similar stages. The chemical emulsions
shall be directed towards the concrete or masonry surface of the columns and walls so
that the earth in contact with the surface is well treated with the chemical.

Treatment for R.C.C. framed structure

This treatment is necessary to start from the bottom of excavation for columns and plinth
beams. The treatment shall start at the depth of 500 mm. below ground level. From this
depth, the back fill around the columns, beams and R.C.C. basement walls shall be
treated at the rate of 5 Lit. / Sg. m of the vertical surface.

Treatment of top surface of plinth filling

The top surface of the filling earth within plinth wall shall be treated with Chemical
emulsion at the rate of 5 lit/m2 of the surface before the rubble soling or sub-grade is laid.
If the filled earth has been well rammed and the surface does not allow the emulsion to
seep through, holes up to 50 to 70 mm. deep at 150 mm. centre both-ways may be made
with crow bars on the surface to facilitate saturation of the soil with the chemical emulsion.

Treatment at the junction of the wall and the floor

Special care shall be taken to establish continuity of the vertical chemical barrier of inner
wall surface from ground level up to the level of the filled earth surface to achieve this a
small channel 30 + 30 m. shall be made at the junction of wall and column with the floor
before laying the sub-grade or rubble) and rod holes made in the channel upto the ground
level 150 mm. apart and the iron rode moved backward and forward to break up the earth
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and chemical emulsion poured along the channel at the rate of 5 Lit./m2 of the vertical wall
or column surface so as to soak the soil right to bottom. The soil should be temped back
into place after this operation.

Treatment of soil along external perimeter of building

After building is completed, provide holes in the soil with iron rods along the external
perimeter of the building at intervals of about 150 mm and depth 300 mm and filling these
holes with chemical emulsion at the rate of 5 Lit./m2 of the perimeter wall.

Treatment of soil surrounding pipes, wastes and conduits

When pipes wastes and conducts cater the soil inside the area of the foundation the soil
surroundings the point of entry shall be loosened around each leak pipe, waste and
conduct for a distant of 150 mm and to a depth of 75 mm before treatment is commenced
when they enter the soil external to the foundations, they shall be similarly treated unless
they start clear of the walls of the building but about 75 mm. for a distance of over 300
mm.

Treatment for expansion joints

Expansion joints at ground floor level are one of the biggest hazards for termite
infestation. The soil beneath these joints shall receive special attention when the
treatment mentioned in para. (d) is carried out. This treatment should be supplemented
by treating through the expansion joint after the sub-base of rubble has been laid at the
rate of 2 litYm2 linear manners.

Chemical mentioned below shall be used for anti-termite treatment to be solid with the
concentration mentioned below:

Proportion to mix
Name of chemical concentration by Weight
Chlorpyrifos emulsiflable concentrates 1.0%

This material (chemical) will have to be tested in Approved Laboratory before using on the
site at contractors cost.

Measurement

Plinth area at ground floor shall be measured in square meter for all operations described
above. One Plinth area measurement for all items external of the building.

There should be joint measurement sheet for daily work done and at different levels
signed off by the contractor and engineer in charge. The contractor will give details of
consumption on daily basis and reconciliation of the same will be done together along with
the engineer in charge.

Rate
Rate shall be in “per square meter of plinth area “which include cost of all materials and
labor involved in all operations described above.

Safety Precautions
1. Persons using or handling chemicals should take safety precautions.

2. The containers should be labeled and stored carefully away from reach of children.
They should be kept securely closed.

3. Care should be taken to prevent skin contact with concentrates.

BIDDERS SIGN & STAM Page 157 of 664



4. The concentrates present a fire hazard due to use of petroleum solvents. Flames
should not be allowed during mixing.

5. Care should be taken while application to avoid any possible contamination of
sources of drinking water.

DAMP PROOF COURSE
Scope

Providing and laying Cement Concrete Layer this shall consist of cement concrete of
thickness 40 mm thick of 1:2:4 proportions or as per BOQ.

The surface of brick or stone masonry work shall be leveled and prepared before laying
the cement concrete. Edge of damp proof course shall be straight, even and vertical. Side
shuttering shall consist of steel forms and shall be strong and properly fixed so that it does
not get disturbed during compaction and the mortar does not leak through.

The concrete mix shall be of workable consistency and shall be tamped thoroughly to
make a dense mass. When the sides are removed, the surface should come out smooth
without honey coming.

Continuity shall be maintained while laying the cement concrete layer and lying shall be
terminated only at the predetermined location where damp proof course is to be
discontinued.

There shall be no construction joints in the Damp Proof Course.
Curing

Damp proof course shall be cured for at least seven days, after which it shall be allowed to
dry.

Application of Hot Bitumen

Where so directed, hot bitumen in specified quantity shall be applied over the dried up
surface of cement concrete properly cleaned with brushes and finally with a piece of cloth
soaked in kerosene oil. Bitumen of penetration A 90 or equivalent where used shall be
heated to a temperature of 160° + 5°C. The hot bitumen shall be applied uniformly all over,
so that no blank spaces are left anywhere. It will be paid for separately. Application of Hot
bitumen at top surface should be uniform at the rate of 1.70 Kg/Sgm.

Measurement

Measurement will be done in Square meter.
EXPANSION JOINT BOARD

Scope

Providing and fixing 25 mm thickness of Pre-molded compressible filler board (Dura board
HD 100 ) in black color, conforming to highway clause 1015 having minimum density of
100+5 Kg/m3, water absorption less than 0.09Kg/m2 and compression recovery of 93%.
The product should be non-deteriorating and non-staining.

Material

Material should be of Supreme or equivalent make sample to be approved by the engineer
in charge.
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Procedure

The area where the board is to be fixed should be thoroughly cleaned

e The boards are to be cut as per the thickness and fixed at the desired location
using liquid bitumen by applying the same to the surface and then sticking the
board to it.

e The top of the board is to be kept 10 to 15mm below the concrete surface.

e This gap is to be filled by using polysulphide sealant.

Measurement
Measurement to be done in Square Meter.

GP2 GROUTING
Scope

Grouting gap between structural steel base plates of column and RCC column pedestal
and also grouting of anchor bolts with GP2 of Fosroc or equivalent make.

Application
All surfaces should be free from dirt, dust, grease, oils, and other contaminants.

Surfaces should be pre-wetted/ saturated with clean water for 4 to 6 hours; free surface
water should be removed before grouting with GP2.

Mixing

Add GP2 powder to potable water in the ratio recommended for its consistency.
Approximate ratios are as per below

Flow able Grout: Water/25kg grout bag 4.25 L
Plastic Grout: Water/25kg grout bag 3.25 L

-Manual mixing is not at all recommended. Use mechanical mixer like paddle or revolving
drum type. Full 5 minutes mixing to get homogeneous consistency is required. Fluid grout
should be placed within 20/30 minutes. In gelled material no further addition of water is
allowed and should be discarded.

Placement

Pouring head should be used for base plate grouting. For holding down bolt in 10 cm and
above diameter hole or grout bed exceeding 80 mm thickness well graded clean
aggregate from 5 mm to 15 mm in saturated surface dry condition may be used along with
grout up to 25 to 30% of grout weight.

Edge finish/Curing

Plastic grout may be used for edge finish. Exposed edges after 8 hours of grouting should
be kept under steel plate up to 24 hours and then normal curing with wet hessian or
ponding may be carried out.

Measurement

Measurement will be done in KG and contractor to maintain consumption records. All
records to be dully signed by the engineer in charge.
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BONDING COAT EPOXY

Scope

Bonding coat Epoxy between old & new concrete surface and steel column Including
sprinkling sand where ever required using epoxy as per manufactures specification and as
per direction of engineer in charge. Complete.

Measurement
e Measurement to be done in Square Meter.

Low density polyethylene sheets (LDPE sheets)
Scope

Providing & laying in position Low density polyethylene sheets (LDPE sheets)
impermeable membrane of specified 150 micron of approved make & quality with
necessary pressure adhesive tapes or with serrated joints made by an electric iron rod
complete directed & instructed by Engineer/ Owner. (Minimum lap of sheets shall be 300
mm unless noted otherwise).

Measurement
Measurement to be done in Square Meter.

Cement Mortar Injection
Scope

Supplying & providing injection of cement mortar 'with approved waterproofing grouting
compound at construction joints in concrete under pressure through nozzles along the
joint including installation of 12 / 18 mm dia threaded nozzles in concrete , grouting,
sealing the nozzles etc. all complete as per drawing , specification and direction of
engineer.

Measurement
Measurement to be done in Kg.

RE-BARRING OF STEEL BARS

Scope
Fixing of tor steel bars by cutting the bars to required size & then inserting in pre drilled
holes and fixing the same by using specified chemical as per specified in BOQ.

Drilling of holes

The diameter of hole should be diameter of bar Plus 2mm i.e. If you want to grout 10mm
diameter bar you have to drill 12mm diameter hole. The depth of holes should be
minimum 150mm deep or as specified in the drawing.

Cleaning of holes
The drilled holes have to be cleaned using electrical blower and vacuum cleaner and all
loose dust should be removed from the holes.

Grouting bars using Epoxy
Epoxy resin of Araldite, Sunanda chemicals, or similar make can be used make should be
approved by the engineer in charge before buying.

Mixing
The proportion of hardener to resin should be as per the specification given by the
supplier. The resin and hardener shall be thoroughly mixed before in the dry filler. The
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mixed ready to use adhesive shall not contain lumps and should be of a uniform color.
Weight of 1 kg. Or less hand mixing shall be sufficient. For quantities in excess of 1 the
use of mechanical mixer is recommended.

Fixing

The bars are dipped into the epoxy Mix up to the depth of the holes and the bars are
inserted into these holes care should be taken that the epoxy dose not flow reverse
outside the hole.

The bars are allowed to settle for 12 hours and should not be disturbed .After 12 hours
further work can be done.

Grouting bars using HILTI Chemicals
All procedures are same only HILTI chemical as specified in the drawing is to be used and
chemical is to be used as per HILTI specification.

Measurement
Measurement will be done in per numbers.

STRUCTURAL STEEL
Material Specification

Scope

Providing, fabrication and fixing of steel work in M.S. angles channel, Pipes. box section,
R.S. beams, flats, plates , insert plates, etc. as per details at any height including all
labor and material with hoisting in position, fixing with bolts and nuts or by welding,
scaffolding, applying two coat of zinc chromate primer and two coat synthetic enamel
paint etc. complete as directed by engineer in charge.

General requirements relating to supply of structural steel shall conform to 1S 8910.

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.

Material quality
Only TATA, SAIL or JINDAL steel to be used for structural steel work no re rolled steel will
be allowed.

Testing of material

The structural steel each lot should be tested for all chemical and physical tests from
external government approved laboratory apart from the test certificates received for the
vendor. The cost for sample preparation and testing to be included in the rates quoted no
extra payment will be done for the same

Rivets and bolts needs to be tested for slip test.

Testing frequency

Testing to be carried out for every truck load for all different material received three
numbers of each material received to be tested for both Physical and chemical test form a
NABL certified laboratory

Rivets and bolts needs to be tested for each lot received at site.
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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 to IS 814. Make to be Advani, Essar only.

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.

Fabrication using rivets and bolts

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 with paint 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 true and free from twist, kinks, buckles or open joints.

Wooden or metal sheet templates shall be made to correspond to each member, and
position of rivet holes shall be marked accurately on them and holes drilled. The templates
shall then be laid on the steel members, and holes for riveting and bolting marked on
them. The ends of the steel members shall also be marked for cutting as per required
dimensions. The base of steel columns and the positions of anchor bolts 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 shearing or 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 assembly to 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/ black bolts plus 1.5 mm for rivets/ bolts of nominal diameter less than or equal to 25
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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 intended to 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 dressed true and straight, and fitted close together.

Web plates of girders, which have no cover flange plates, shall have their ends flush with
the tops of angles 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 with great 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 Riveting:-

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 full and 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.
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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 to the
further end of the shank. The nominal diameter of the bolt shall be the diameter at the
shank above the 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 shall be 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 nuts of bolts a satisfactory bearing. The threaded portion of each bolt shall
project through the nut at least two thread. 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 within the 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.

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 to be 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 manner without 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
stress in 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 suitable section. 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 the other end kept free to move. In case of trusses of spans upto 10m the free
end of the truss shall be laid on 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
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movements of the truss end. For larger spans the truss shall be 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 or pipe 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.

Bedding of Column, Stanchions etc

Bedding shall not be carried out until the steel work has been finally leveled, plumbed and
connected together. The stanchion shall be supported on steel wedges and adjusted to
make the column plumb. For multi storied buildings, the bedding shall not be done until
sufficient number of bottom lengths of stanchions have been properly lined, leveled 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 gap between the plate and RCC should be grouted using GP2.

Welded Joints

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
available generators shall be arranged by the contractor at his own cost unless otherwise
specified. Gas welding shall only by resorted to using oxyacetylene flame with specific
approval of the Engineer-in-charge. Gas welding shall not be permitted for structural steel
work Gas welding required heating of the members to be 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 details of 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 effort 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 diameter 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 the safety
requirements given in 1S 818 for safety requirements and Health provision in Electric and
gas welding and cutting operations.

Inspection
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
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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 cleaned off slag before final weld is made.

Erection

While erecting a welded structure adequate means shall be employed for temporary
fastening the members together and bracing the frame work until the joints are welded.
Such means shall consists of applying of erection bolts, tack welding 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
which are 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 or more occurs locally the size of fillet weld shall be increased
at such position by an amount equal to the width of the gap.

Cleaning

In the workshop of the contractor: blast cleaning with sand of grit.

On site, when plant is in normal operation: blast cleaning is not admitted unless if method
of blasting is dust free. The production of lubricants cannot admit that sand dust or grid
dust is absorbed in the product.

Alternative cleaning methods should be applied (water cleaning or hydro jetting, wire
rushing, disc sanding, Needle hammering)

On all blasted surfaces shall a primer coating been applied and this within a maximum
delay of 4 to 6 hours after blasting. During blasting and until the primer is applied the
relative humidity shall not exceed 85 %.

Special requirement for pipes, flanges: the interior of the pipes shall be free of any sand or
grid or other foreign matters after applying of the primer on the exterior of the pipes. In
practices, the contractor shall take measures to avoid the entrance of any sand or grid or
other foreign matters in the interior of the pipes during blasting.

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 of sealed hollow sections. Part to be encased in
concrete shall not be painted or oiled.

Two coat of zinc chromate primer and two coat synthetic enamel paint.

Paint make should be of Asian paints or Berger or equivalent. Make to be approved by
Engineer in charge before purchasing by contractor.

Measurement:
Measurement will be in KG or MT. Unit weight of members to be taken from IS steel table
only.

Rate will be including procurement, welding, bolting, riveting, Erecting and painting
complete.

BIDDERS SIGN & STAM Page 166 of 664



FOUNDATION BOLTS

Scope

Providing and Fixing of Foundation Bolts and nuts in RCC column / pedestal / beam at
any level including maintaining the accuracy towards line, level & position including
making and using the template etc. complete as directed by Engineer In Charge.
(Contractor will take due care for its threads and rusting by applying grease and cotton
waste.

Material

All foundation bolts to be made of Mild steel plain bars the steel should confirm to the
latest edition of 1S: 432 Part 1. Grade of steel minimum 5.8 to maximum 8.8 of any
diameter at any and all level including making treads and bends.

Treading and bending

The bolts should be treaded and bended in work shop as per the drawing and details
provided.

Care should be taken to the treads are greased and covered using plastic and does not
get damaged

Bolts
They shall conform to IS 1367 — Technical supply conditions for threaded steel fasteners.

Fitting of bolts
The bolts should be fitted as per pre-fabricated templates made of structural steel. The
bolts once positioned needs to be welded to the main steel of the foundation pedestal.

Care should be taken during concreting for displacement of any bolt. Re checking of all
the bolts to be done after concreting. The upper treaded portion to be cleaned thoroughly
for any spills of concrete.

Fixing of Foundation Bolts and nuts in RCC column / pedestal / beam at any level should
include maintaining the accuracy towards line, level & position including making and using
the template etc. complete as directed by Engineer In Charge.

Rate to include providing and fixing of template in MS steel as per structural steel.

Measurement
Measurement to be taken in KG. Rate to include providing and fixing complete.

Testing
3 bolts of each diameter to be tested for both physical and chemical test from NABL
certified laboratory.

STEEL REINFORCEMENT
BENDING OF REINFORCEMENT
Scope

Providing and fixing in position HYSD steel conforming to IS : 432 / 1786 reinforcement
of any dia. and grade Fe 500 or FE 500 D for all RCC members as per detailed drawings
and schedules including cutting, bending, hooking the bars binding with wires as required
including all lead and lift etc. complete. (Binding wire shall be of 1.6 mm diameter or 16
SWG Annealed wire) soft drawn, annealed with chair supports including cost of
transporting, decoiling and straightening of bars as per specifications. Including welding of
bars where ever required. Binding wire shall not be measured for payment)
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No re rolled steel will be allowed for construction.

Note:- Reinforcement for all heights. All reinforcement should be free of dust
Material

HIGH YIELD STRENGTH DEFORMED BARS (TOR)

The High Yield Strength Deformed Bars (Tor) to be used in reinforced concrete work
shall be of tested quality and shall comply with the requirements of Indian
Standard Specification No. IS: 1139 or 1786 as amended from time to time. If the result
of the test made in accordance with the provisions of the IS does not comply with the
specifications the Consultants will reject the lot or lots from which the sample or
samples were taken and the same shall not be used in the works, but, shall be removed
there from and the work already executed with such powers may be ordered to be
demolished. All other requirements for these reinforcement bars shall be same as these
mentioned for mild steel reinforcement from approved source.

Reinforcing steel shall conform accurately to the dimensions shown on relevant drawings
and Only TATA or SAIL material to be used. No re rolled steel would be allowed. HYSD
steel conforming to 1S: 432 / 1786 reinforcement of any dia. and grade Fe 500 of FE 500
D for all RCC members to be used.

Bars shall be bent cold to the specified shape and dimensions or as directed by the
Engineer-in-charge using a proper bar bender, operated by hand or power to attain proper
radii of bends. Bars shall not be bent or straightened in a manner that will injure the
material. Bars beat during transport or handling shall be straightened before being used
on work; they shall not be heated to facilitate bending. Unless otherwise specified, a U
type hook at the end of each bar shall invariably be provided. The hook shall be of
required as specified in IRC code of practices. In case of deformed or bars which are not
round, the diameter shall be taken as the diameter of a circle having an equivalent
effective area. The deformed bar shall have standard L hooks when under tension. The
hook shall be suitably encased with adequate concrete cover to prevent any splitting of
the concrete.

Before cutting and bending a full scale sketch shall be drawn on a leveled platform and
lengths measured before cutting.

Testing of material

The structural steel each lot should be tested for all chemical and physical tests from
external government approved laboratory apart from the test certificates received for the
vendor. The cost for testing to be included in the rates quoted no extra payment will be
done for the same

Testing frequency

Testing to be carried out for every truck load for all different diameter of steel received 3
nos of each bars to be tested for both physical and chemical test from NABL certified
laboratory.

PLACING OF REINFORCEMENT

All reinforcing bars shall be accurately placed in the exact position shown on the drawings,
and shall be securely held in position during placing of concrete by annealed binding wire
not less than 1.6 mm diameter or 16 SWG Annealed wire and conforming to IS: 280, and
by using stays, concrete blocks of same strength of concrete or metal chairs, spacers,
metal hangers, supporting wires or other approved devices at sufficiently close intervals.
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Bars will not be allowed to sag between supports nor displaced during concreting or any
other operation over the work. All devices used for positioning shall be of non-corrodible
material Wooden and metal supports will not extend to the surface of concrete, except
where shown on the drawings. Placing bars on layers of freshly laid concrete as the work
progresses for adjusting bar spacing will not be allowed. Pieces of broken stone, brick or
wooden blocks shall not be used. Layers of bars shall be separated by spacer bars,
precast concrete blocks of same strength of concrete or other approved devices only.

Reinforcement after being placed in position shall be maintained in a clear condition until
completely embedded in concrete. Special care shall be exercised to prevent any
displacement of reinforcement in concrete already placed.

To protect reinforcement from corrosion, concrete cover shall be provided as indicated on
the drawings. All bars protruding from concrete to which other bars are to be spliced and
which are likely to be exposed for an indefinite period shall be protected by a thick coat of
neat cement slurry.

In the case of columns and walls, vertical bars shall be kept in normal position with timber
templates having slots accurately cut in for bar position. Such templates shall be removed
after the concreting has progressed up to a level just below them.

Bars crossing each other, where required, shall be secured by annealed binding wire of
size not less than 1 mm and conforming to IS in such a manner that they do not slip over
each other at the time of fixing and concreting. As far as possible, bars of full length shall
be used. In case this is not possible, overlapping of bars shall be done as directed by the
Engineer-in-Charge. Overlapping bars shall be bound with annealed steel wire, not less
than 1 mm thickness twisted tight. The overlaps shall be staggered for different bars and
located at points along the span where neither shear nor bending moment is maximum.
However at any section not more than 50% of bar shall be spliced for FE-415 / 500 grade
bar and not more than 25% for Fe-240 grade bars.

WELDING OF BARS

When permitted or specified on the drawings, joints of reinforcement bars shall be butt-
welded so as to transmit their full strength. Welded joints shall preferably be located at
points where the reinforcement steel will not be subject to more than 75 percent of the
maximum permissible stresses and the welded joints should be staggered such that, at
any one section, not more than 20 percent of the rods are welded. Only electric arc
welding using a process which excludes air from the molten metal and conforms to any or
all other special provisions for the work will be accepted. Suitable means shall be
provided for holding the bars securely in position during welding. It must be ensured that
no voids are left in welding and when welding is done in 2 or 3 stages, the previous
surfaces shall be cleaned properly. Ends of the bars shall be cleaned of all loose scale,
rust, grease, paint and other foreign matter before welding. Only competent welders shall
be employed on the work.

The M.S electrodes used for welding shall conform to IS: 814.

Welded pieces of reinforcement shall be tested. Specimens shall be taken from the actual
site and their number and the frequency of tests shall be as directed by the Engineer-in-
charge.

Tolerances on Placing of Reinforcement

Unless otherwise specified by engineer-in-charge, the reinforcement shall be placed within
the following tolerances:
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Details tolerance

for effective depth 200 mm or less +- 10 mm

for effective depth more than 200 mm +- 15 mm

Tolerance for Cover
Unless specified otherwise, actual concrete cover should not deviate from the required
nominal cover by + 10mm and — 0 mm

MEASUREMENT FOR PAYMENT

Reinforcement shall be measured in length, separately for different diameters, as actually
used in the work including overlaps. From the length so measured the weight of
reinforcement shall be calculated in tones as per IS. Lengths shall also include hooks at
end. Wastage, avoidable overlaps, couplings, welded joints and annealed steel wire for
binding shall not be measured and cost of these items shall be deemed to be included in
the rates for reinforcement.

Measurement will be taken in MT.

RATE

Rate for reinforcement shall include cost of all steel, its bending, placing, binding and
fixing in position as shown on the drawings and as directed by the Engineer-in-charge. It
shall also include cost of all devices for keeping reinforcement in approved position, cost
of jointing as per approved method, and tests to be carried out. Rate would be per KG or
MT.

FLOORING

Scope

Providing and laying M 25 grade or as specified in BOQ Concrete vacuum dewater
flooring including adding floor top hardener of nitoflor hard top (Fosroc) or equivalent
including topping @ 5 kg/Sq. m including vibration with a poker vibrator and finished with
screed board vibrator , vacuum dewatering process and finally finished by floating,
brooming with wire brush etc. complete as per specifications and directions of Engineer-
in-charge. Curing, machine cut grooves size = 25mm d x 3mm w (Panel Size = 4m x 3m)
and its fill with PU sealant Fosroc Make/ Equivalent brand etc. complete. As directed by
engineer in charge. The surface tolerance should not exceed 3 mm in three meter length
measured by straight edges in any direction complete as per specifications and directions
of Engineer-in-charge.

Vacuum Dewatered Flooring (VDF/ Tremix Flooring):

Concrete in specified proportions of mix shall be laid in alternate bays or approved
dimensions. The top surface will be finished as specified after surface vibration and shall
be leveled. Immediately after surface vibration, a filter pad consisting of two layers shall be
placed upon the surface of the wet concrete such that the bottom layer acts as filter and
upper layer acts as water duct. Place a tight plastic sheet over the filter pad projecting
slightly outside on all sides as the top cover to produce air-tight seal. Connect suction
hose to a vacuum pump to extract the excess of water and to compact the concrete.
Finish the surface by power floating and trowelling to achieve level, wear resistant floor
with minimum dusting. The concrete surface shall be power trowelled at least twice to
ensure wear resistance, sealing of capillary pores to reduce permeability and dusting.
Grade should be M 25 Concrete vacuum dewater flooring including adding of nitoflor hard
top (Fosroc or equivalent) including topping @ 5 kg/Sqg.m including vibration with a poker
vibrator and finished with screed board vibrator , vacuum dewatering process and finally
finished by floating, brooming with wire brush etc. complete as per specifications and
directions of Engineer-in-charge. curing, machine cut grooves size = 25mm d x 3mm w
(Panel Size = 4m x 3m) and its fill with PU sealant Fosroc Make/ Equivalent brand)etc.
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complete. As directed by engineer in charge. The surface tolerance should not exceed 3
mm in three meter length measured by straight edges in any direction complete as per
specifications and directions of Engineer-in-charge.

Consolidating

Vibrating screeds with truss assemblies shall be used to strike off and straightedge the
concrete and to provide consolidation. Its use shall be limited to concrete with slump less
than 75mm.

Jointing and edging tools

In order to make neat rounded edges next to the forms, edgers shall be used. Use a 3mm
radius edger wherever edging is specified for joints subject to regular vehicular traffic.
A larger radius will produce a joint that becomes rough and difficult to maintain.

Grooving:

In order to create a weakened section, the groove depth should be about one —fourth of
the slab thickness.

25mm deep for a 100mm slab

37.5mm deep for a 150mm slab

Revolving disk floats shall be used to float low slump concrete or slab toppings. They are
also used for additional compacting or floating following normal floating operations when
the slab is stiff enough to support the machine without damage to the flatness of the slab.
Sequence of steps in making a slab on grade

1. Site Preparation

2. Placing Concrete

3. Finishing concrete

A. Prepare the sub grade A. Deliver concrete to|A. Bull float OR use
proper locations(s) straightedge.

B. Establish grades Spread or distribute | B. WAIT for bleed water
(elevations) concrete to disappear.

C. Set edge forms, | C. Vibrate concrete C. Edge and joint as
temporary bulkheads, and needed.
screed guides.

D. Install vapor barrier, if any | D. Strike off D. Float

E. Install reinforcement, if | (Sometimes 2C and 2D are | E. Trowel, if required.
any combined in a single
operation)
F. Get tools and materials F. Saw joints as needed
ready

G. Cure

Subgrade Preparation

Slabs on ground are supported by the subgrade on which they are cast. Subgrades
should provide uniform support throughout. There should not be any hard spots or soft
spots. If the subgrade is not uniform, a subbase of sand, gravel, crushed stone, or other
granular material should be used over it.
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All sub bases or subgrade material should be compacted to uniform bearing capacity, and
to meet any specific requirements.

Dampen sub grade or sub base before concrete is deposited ONLY if needed to prevent
plastic shrinkage or other severe problems. There should be no standing water.

Under severe drying conditions that threaten plastic shrinkage cracking, water can be
sprinkled on the subgrade before concreting. However, there should be no free water
standing on the subgrade when concrete is placed, nor should there be any muddy or soft
spots.

Compaction around buried pipes:

Electrical conduit and pipes should be covered with at least 50mm of sub base so that
they do not cause cracking by restraining slab shrinkage or reducing slab thickness.
Metal, rigid plastic or wax-impregnated cardboard ducts with watertight joints are
recommended for heating ducts. The backfill material should be compacted in layers so
that it will not settle and cause the slab to crack.

Placement sequence:

Concrete floors shall be constructed in long strips starting at one side of the floor.
Alternate long lanes shall be cast

Two sides of each panel should be left open for at least 2 days to allow expansion to
occur.

Reinforcement must be located at or (preferably) above mid-depth of the slab. The best
position depends on the design concept and weather exposure, but it must not be allowed
below mid-depth.

If it is to be a working joint that is expected to open and provide relief for drying shrinkage,
it is best to discontinue all steel at the joint.

Isolation joints used to separate the slab from walls, footings, columns, and other rigid
structures, are made with asphalt-impregnated sheets or other suitable joint materials.

The metal keyed joint form is not recommended for slabs subject to heavy wheel traffic.
Here are some of the important dos and don’ts of placing concrete in flatwork:

1. DO deposit the concrete as close to its final location in the slab as possible. The
less you have to move it, the better.

DO start by depositing concrete in a corner and work away from the corner.

If a slab is on a slope, DO start at the low end and work uphill.

DO deposit concrete into (instead of away from) previously deposited concrete.

a > w DN

DON'T move concrete horizontally with a vibrator. That is a sure way of causing
segregation.

o

DON'T vibrate high slump (more than 5 in.) concrete in slabs on grade.

DON'T let concrete for slabs drop from a chute or bucket (free fall) more than about
2 ft if the slump is more than 4 in. Limit the drop to about 3 ft when slump is less
than 4 in.

8. DO use the proper tools to move concrete horizontally. These tools are square nose
shovels or come alongs. Do not use garden tools.
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Vibrating (consolidating ) the concrete

Surface vibration for consolidating slabs upto 6 in.thick shall be done provided they are
unreinforced or contain only light mesh. Low- frequency vibrating screeds — 3000 to 6000
vibrations per minute — are the most common means.

v" DON't use a vibrator to move concrete horizontally ( “run the concrete) because the
coarse aggregates will separate from the mortar.

v" DON'T leave a vibrator in the concrete too long (over vibrate) in concrete mixes which
have a slump of more than about 3 in. If in doubt about the adequacy of compaction, it
is generally better to vibrate more in stiffer mixes (slump less than 3.) because the
danger of over vibrating stiff mixes is small.

Trowelling
Trowelling follows immediately after floating, and no trowelling should ever be done unless
the surface has first been floated.

Joints in afloor on grade

Isolation joints permit the slab to move up or down ( very slightly) relative to walls,
columns or footings. Contraction (control) joints permit slabs to shrink without excessive
cracking between joints. Construction joints are stopping places for a day’s work

Isolation joint material must be compressible and thick enough to permit such movement.
Joint material %2 in. thick is commonly used. In freeze-thaw regions, caulking may be
required for long term joint maintenance.

Isolation joints are made of performed asphalt impregnated fiber sheeting or similar
materials. It is important that the joint filler extend the full depth of the joint and not
protrude above it. There should be no concrete-to-concrete contact

Isolation joints around column — should be either circular or diamond shaped. If no
isolation joints are used around columns, or if the corners of the isolation joint do not meet
the contraction joints, radial cracking may occur.

Contraction joints

Contraction joints should be placed on or straddling column lines, with intermediate joints
between column lines to keep the maximum distance between joints at 24 to 36 times the
slab thickness. The resulting panels should be as nearly square as practical, dividing a
large floor area into relatively small panels.

Avoid elongated and L-shaped panels. Never make the long side more than 11/2 times
as long as the short side.

The edge forms or bulkheads for slab-on-grade construction joints are generally keyed for
6 in. or thicker slabs so that the slab will have a tongue-and-groove joint after concrete
has been cast on both sides.

If construction joints occur where neither a contraction joint nor an isolation joint is wanted,
tie bars or welded wire fabric may be used across the joint.

When to saw — Joints should be sawed as soon as the concrete is hard enough not to be
torn or damaged by the blade, but before random cracks can form in the concrete slab.
With wet cut saws, usually this condition occurs from 4 to 12 hr after finishing is complete,
although sawing as late as 24 hr may be successful under some conditions.

Sawing techniques require a wait of 4 hours or more and a saw cut one —fourth the depth
of the slab in order to get a good contraction joint.
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Joint Details
Contraction Joint

Coliimn = Flnar .1nint Details :
Two State Constructions : CC ||| ..., omorcoment

il

Column Isolation & Auxiliary Reinforcement at Column in Corners.
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Insulation Joint

L« Structure

Polyurethene Foam or 12mm thk Polyurethene pad trimmed flush

- with finished floor level.
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Polyurethene Foam : 12mm Thickness & 10mm above Floor
level.

Curing:
Concrete should be kept continuously moist for 7 days unless otherwise specified. To
avoid crazing and cracking do not allow the concrete surface to become dry during this
period.

Ponding — Although seldom used, one of the best methods of curing concrete is to cover
the concrete with water

Erect sunshades in hot weather to keep the sun from overheating the concrete surface.
To keep shrinkage to a minimum, apply the following rules:

1. Use the stiffest mix that can be handled and consolidated satisfactorily.
2. Reduce the water demand (total amount of water) of the mix by these practices:
e Use the largest maximum size of aggregate that is practical.
o Keep aggregate and cement temperatures low.
o Use aggregates free of clay and other fines.
¢ Plan for the shortest possible travel time between ready mix plant and the job.

Other factors to consider besides shrinkage that influence the amount of curling in a slab
included:

¢ High water tables or wet subgrades — Will cause slab curling because they
increase the moisture differential across the slab thickness.

e Slab thickness — thin slabs will curl more than thicker slabs when joint spacing is
15 to 20ft. With joint spacing greater than this range, vertical curling is the same
for thin or thick slabs.

e Concrete modulus of elasticity E ( a measure of concrete stiffness) — Concretes
with a low modulus curl less than high-modulus concretes. Lower strength
concretes have a lower E and thus curl less.
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e Vapor barriers — Avoid if possible. If vapor barriers are necessary they should be
covered with a layer of compactable fill. A fill thickness of 2 to 3 in. is common,
although some authorities recommend as much as 6 in. to protect the vapor
barrier from concrete truck traffic and to maintain a level subgrade.

The amount of bleeding is affected mostly by:

1.  Slump — High slump concrete will bleed more than low slump concrete if the slump
is caused by excess water and not by admixtures.

2. Air- entrainment — Non-air-entrained concrete will bleed more than air-entrained
concrete.

3.  Aggregate gradation — Concrete made with gap —graded aggregate or with coarse
sands which do not have much material finer than a No.50 mesh sieve will bleed
more than concrete made with a sand which has enough fine material.

4, Too little cementitious material in the mix.

The surface should not be damaged by the finishing operations. However, it is usually
best to avoid excessive bleeding by adjusting the concrete mix before it is delivered.

Causes of random cracks are due to poor joints.ie.

a. Joints too far apart

b.  Sawed or grooved joints not installed soon enough and /or deep enough
C. No contraction joints at re-entrant corners

d. Inadequate isolation joints at walls, columns, footings etc.

Concretes made with small aggregates and overly wet concrete mixes will need
closer joint spacings.

Incomplete bond between the topping and base slab in two-course floors shall be avoided.
Several precautions can be taken during construction to assure bond between the topping
and base slab.

1. Clean the surface of the base slab, removing all dirt, grease, plaster, etc. Use stiff
wire brushes or abrasive blast new slabs if necessary. If the base slab is old,
mechanical roughening should be used.

2. The surface of the base slab should be slightly damp — not wet
3.  Apply a coating of sand-cement grout using a stiff bristle broom.
4.  Place the topping before the grout coat dries.

Map cracking and crazing

Fine hairline map cracks occur mostly on troweled surfaces. Like most of the other cracks
that occur in concrete, map cracks are caused by shrinkage.

Precautions to avoid map cracking:

Water brought to the surface during floating should be allowed to evaporate before
continuing finishing operations. Also water should not be sprinkled on the surface to make
finishing easier.

Delayed curing or lack of curing can cause map cracking, particularly if rapid drying of the
concrete is likely. Avoid it

Wide map cracks may mean that aggregate are reacting chemically with the alkalies in the
cement resulting in alkali-aggregate (or alkali-silica) reactivity.
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Shrinkage-compensating concrete slabs

To take advantage of the expansion, enough steel reinforcement is used in the top half of
the slab to resist the expansion and prestress of concrete to a low level.

Reinforcement should be at least 0.15 percent by cross sectional area, located in the top
half of the slab.

Measurement for industrial flooring

Measurement to done in Cu M if one item taken with all above details. OR Sq m if
thickness specified.

If separate item given than concreting can be taken in Cu m
Vacuumed Dewatering can be taken in Sq m.
Cutting and filling poly sulphide sealant can be taken in Rmt.
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CEMENT CONCRETE WORKS

These specifications cover the requirements of plain, reinforced and pre-stressed concrete
for use in various components of structures.

For all items of concrete in any portion of the structure or its associated works controlled
concrete shall be used unless otherwise specified. Normal / ordinary concrete mix as
shown on the drawing or as directed by the Engineer-in-charge may be used.

The provisions of the latest revisions of the following I.S Codes shall form a part of this
specification to the extent they are relevant.

I1S-226 Specification for structural steel (standard quality).

1S-269 Specification for ordinary and low heat Portland cement

1S-280 Specification for mild steel wire for general engineering purpose.

I1S-303 Plywood for general purposes.

I1S-383 Specification for coarse and fine aggregate.

1S-432

(All Parts) Specifications for mild steel and medium tensile steel bars and hard-

drawn steel wire for concrete reinforcement.
Part-1 — Mild steel and medium tensile bars.
Part-1l — Hard drawn steel wire.

IS-455 Specification for portland blast furnace slag cement.

I1S-456 Code of practice for plain and reinforced concrete (1S:456-2000)

I1S-460 Specification for test sieves.

IS-516 Methods of test for strength of concrete.

I1S-650 Standard sand for testing of cement.

I1S-1139 Hot rolled mild steel, medium tensile steel and HYSD bars for concrete
reinforcement.

I1S-1199 Sampling and analysis of concrete.

1S-1200 Method of measurement of building works.

1S-1343 Code of practice for prestressed concrete.

I1S-1489 Specification for portland pozzo-lana cement.

IS-1542 Sand for plaster.

I1S-1566 Specification for hard-drawn steel wire fabric

I1S-1732 Dimensions for round & square steel bars for structural & general
engineering purposes.

IS-1785 Plain hard drawn steel wire for prestressed concrete (Part-1) Cold drawn
stress-relieved wire.

I1S-1786 Specification for high strength deformed steel bars & wires for concrete
reinforcement.

I1S-1791 Batch type concrete mixers.

1S-2062 Specification for structural steel (fusion welding quality)
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1S-2386

(All Parts) Method of test for aggregates for concrete.

I1S-2502 Code of practice for bending and fixing of bars for concrete
reinforcement

I1S-2505 Immersion type concrete vibrators.

IS-2506 Screed board concrete vibrators.

IS-2722 Specification for portable swing weigh batcher (single and double bucket
type).

IS-2751 Code of practice for welding of M.S. bars.

I1S-2911 Code of practice for design and construction of pile foundation
(Part-1 & IV).

I1S-3366 Pan vibrators

IS-3370

(All Parts) Code of practice for concrete structure for the storage of liquids.

IS-3558 Code of practice for the use of immersion vibrators for consolidating
concrete.

IS-4656 Form vibrators for concrete.

IS-5525 Recommendation for detailing of reinforcement in reinforced concrete
works.

I1S-5640 Method of test for determining aggregate impact value of soft, coarse
aggregate.

IS-5816 Method of test for splitting tensile strength of concrete cylinder.

IS-6006 Uncoated stress relieved strand for prestressed concrete.

1S-6461 Cement concrete: glossary of terms.

1S-8041 Specifications for rapid hardening portland cement.

I1S-8043 Specifications for hydrophobic portland cement.

I1S-8112 Specifications for high strength ordinary portland cement.

1S-9103 Admixtures for concrete.

OTHER CODES AND SPECIFICATIONS

Other IS codes pertaining to the items of cement concrete work in structural work not
listed above shall also be deemed to come under the purview of this clause. All Indian
Roads Congress Standards, specifications and codes of practice also come under this
purview.

GRADE OF CONCRETE

CONTROLLED CONCRETE

For controlled concrete, design of the mix shall be carried out for the respective target
strength and in its production all necessary precautions shall be taken to ensure that the
required works cube strength is attained and maintained.

The controlled concrete grades are designated as M 20, M 25, M 30, M 35, M 40, M 45
and M 50 and as per the technology used for such designation in IRC codes of practice.
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ORDINARY CONCRETE (Concrete Grades M:15 & below)

In case of ordinary / nominal grade concrete, mix is required to be arrived at by
preliminary tests, proportions of cement, fine aggregates and coarse aggregates are
specified by mass.

In the designation of a concrete mix, letter 'M’ refers to the mix and the number to the
specified 28 days works cube compressive strength of that mix on 150 mm cubes,
expressed in N/mm?2,

MATERIAL SPECIFICATION

CEMENT

Cement to be used for RCC work shall comply in every respect with the requirements of
the IS: 8112 and IS 12269 for 43 grade and 53 grade cement respectively for ordinary
Portland cement as issued and amended for time to time by the ISI. Portland pozzolana
cement (PPC - as per IS 1489 latest) and Portland slag cement (PSC - as per IS 455
latest) shall be used for all works other than RCC like masonry, plastering, waterproofing,
tiling, external and internal grade concrete etc. with prior written approval from the
structural consultant and the engineer in charge. Use of blended cement as per latest IS
456 shall be permitted with the prior approval of the Engineer In charge. It shall be of a
make and quality approved by the Consultant. The Contractor shall maintain a proper and
efficient storage shed for the cement on the work. The storage of different grades and
types of cement should be clearly earmarked. The cement of different grades and types
shall in no case be allowed to be intermixed during the stage of storage or actual use on
the site. He will also maintain a record of the cement received and used on the work.

Cement which has remained in bulk storage at the mill for more than 6 months or which
has remained in bags at the dealers storage for over 3 months, or which has been stored
at project site for more than 3 months shall be re-tested before use. Cement shall also be
rejected if it fails to conform to any of the requirements of these specifications. Different
type, grade and company of cement should not be mixed

Testing frequency
Cement testing to be done once for every batch of procurement.
FINE AGGREGATES

Fine aggregates shall consist of natural sand, manufactured sand or an approved
combination thereof and shall conform to IS: 383. The grading zone of sand proposed for
use shall be supplied by the contractor and got approved by the Engineer-in-Charge.

The sand shall be siliceous material, sharp, hard, strong and durable and shall be free
from adherent coatings, clay, dust, alkali, organic material, deleterious matter, lumps, etc.

Either natural or manufactured sand shall be prepared for use by such screening or
washing, or both, as necessary, to remove all objectionable foreign matter. Natural sand
shall be washed, unless specific written authority is given by the Engineer-in-charge to
use sand that meets specifications and standards of cleanliness without washing. The
cost of screening and washing must be borne by the contractor. The fine aggregate shall
be taken from a source approved by the Engineer-in-charge.

All lots should be tested at site for Silt content and if found above the require limit that is
maximum 3% by weight and maximum 8% by volume then the same will be rejected.
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Testing frequency
Silt test to be done for every truck load received at site.
COARSE AGGREGATES

Coarse aggregate to be used on works shall consist of hard blue basalt stone free from
deleterious substances and shall contain no soft or elongated pieces. The Contractor
shall obtain the coarse aggregate from a source approved by the Consultant. It will be
from a source approved by the Engineer in charge. Coarse aggregate shall conform to IS:
383.

All coarse aggregate shall be stored on the works in such a manner as to prevent the
intrusion of foreign matter.

If it is considered necessary, the Consultant may order it to be washed and screened at
the Contractor’s expenses.

The coarse aggregate shall be classified as under:

Aggregate No.1 - The whole of the aggregate to be retained on 4.75mm mesh screen
and pass through 20mm mesh screen.

Aggregate No.2 - The whole of the aggregate to be retained on 20mm mesh screen
and pass through 40mm mesh screen.

Size of Coarse Aggregates

Following shall be the maximum nominal size of coarse aggregate for the different items
of work if not specified in the item of works or their respective specifications:

Sr. Item of Construction Max. Nominal Size of
No. Coarse Aggregate
0] RCC well steining concrete, RCC well curb & RCC 40 mm
piles in plum concrete
(i) Well cap or pile cap, solid type piers, abutments and 20 mm

wing walls, and, footing of open foundation and
general items of work in bridge and building
construction.

(iii) RCC works in girders, deck slab, wearing coat, kerbs, 20 mm
light posts, ballast walls, approach slab etc. and piers,
returns, wing walls and retaining walls.

(iv) RCC bearings, shells and other thin walled members 20 mm
and in zones of congestion.
(v) For any other item of construction not covered by | As specified in the
items drawings or as desired
(i) to (iv) by the Engineer-in-
Charge.

For heavily reinforced concrete members as in the case of ribs of main beams, the
nominal maximum size of aggregate shall usually be restricted to 5 mm less than the
minimum lateral clear distance between the main bars, or 5 mm less than the minimum
cover to the reinforcement, whichever is smaller.

Testing frequency
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Gradation test to be done in start and whenever required if the visually gradation is
different or is the source of raw material or query has changed. The teat frequency can be
decided by the engineer in charge.

WATER

The water shall be clean, free from oil, acid, alkali, organic or other deleterious
substances and shall conform to IS 456 (as revised). The quantity of water added to the
materials for making concrete shall be properly under control and must be measured and
used in the desired water-cement ratio to be determined by the Consultant. Water used
mixing and curing shall be free from injurious amounts of deleterious material. PH value of
water shall not be less than 6. Potable water generally considered satisfactory for mixing
and curing concrete. Water shall be got tested before use in concrete and curing. The cost
for the same shall be borne by the contractor. Permissible limits for solid shall be as
below:

PERMISSIBLE LIMIT FOR SOLIDS

Tested as per Permissible limit max.
IS : 3025 (Pt.18) | 200 mg/lit.

Organic

Inorganic IS : 3025 (Pt. 18) | 3000 mg/lit.

Sulphates (as SO3) | IS : 3025 (Pt. 28) | 400 mg./lit.

IS : 3025 (Pt. 32) | 2000 mg. lit. for concrete work not
containing embedded steel and 500
mg./lit. for pre-stressed /reinforced
Chlorides (as C1) concrete work.

Suspended matter | IS : 3025 (Pt. 7) 2000 mg / lit

Testing frequency

Once in the start of the project or if the is change of water source or there is doubt of
contamination.

ADMIXTURES

No materials other than essential ingredients i.e., cement, aggregate and water, shall
ordinarily by used in the manufacture of concrete or mortar. But the Engineer-in-Charge
may permit the use of approved admixtures for improving the workability of the concrete, if
so specified on satisfactory evidence that its use does not in any way adversely affect the
properties of concrete particularly its strength, volume changes, durability and has no
deleterious effect on the reinforcement. Admixture where allowed shall conform to relevant
IS: 9103.

Polycalk CP 293 Sunanda or equivalent chemicals to be added as add mixture in
concrete for all reinforced concrete works dosage as per manufactures
specification

Testing frequency

Usually supplier's certificate is sufficient but chloride content in admixture shall be
independently tested for each batch before acceptance.
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STEEL REINFORCEMENT

Reinforcing steel shall be clean and free from loose mill scales, dust, loose rust and coats
of paints, oil, grease or other coatings which may impair or reduce bond.

1. Fe 240 - Mild steel shall conform to the latest edition of IS: 432 Part 1.

2. Fe 415 & Fe-500 high strength deformed bars shall conform to IS: 1786, TMT bars
conforming to 1S: 1786 shall only be used.

3. Structural steel sections and plates shall conform IS: 226 and IS: 2062.

4. Rerolled steel will not be allowed.

5. Only standard brands like TATA and SAIL should be used.

STORAGE OF MATERIALS

Cement

The contractor shall make arrangements to the satisfaction of the Engineer-in- Charge for
the storage of cement to prevent deterioration due to moisture and/or intrusion of foreign
matter. Bulk cement shall be stored in approved water-proof bin or silo. Bagged cement
shall be stored in a suitable weather tight warehouse in a manner to provide easy access
for identification and inspection of each consignment. Stored cement shall meet the test
requirements as per 1S-269 at any time after storage, when a retest is ordered by the
Engineer-in-Charge. Each consignment shall be stacked separately with the date of
receipt flagged on it, not more than 12 bags being stacked in height, the bags being
arranged with headers and stretchers. Normally consignments shall be used in the order
of receipt at site unless otherwise directed. In the case of large concrete pours the
Engineer-in- Charge will decide on the batch of cement to be used taking into
consideration the quantity of cement with particular reference to the concerned concrete
pours. Any additional work in handling and storage of cement contingent upon this
requirement shall be to the contractors' account and no extra claim will be entertained.
Cement shall be protected from closure to moisture in transit, in storage at the works and
until it enters the concrete mixers. The contractor shall keep accurate records of the
deliveries of the cement and of its use in the work.

Aggregates

Coarse and fine aggregates shall be stacked separately in such manner as to prevent
contamination by foreign materials. All aggregates shall be stored on concrete or masonry
platforms, each size shall be kept separate with wooden, steel, concrete, or masonry bulk
heads, or shall be stored in separate stacks, taking care to prevent the materials at the
edges of the stock piles from getting intermixed. Stacks of fine and coarse aggregates
shall be kept sufficiently apart. The aggregates shall be stored in easily measurable stacks
of suitable heights as may be directed by the Engineer- in-Charge.

Reinforcing Steel

Reinforcing steel shall not be stored directly on the ground. These shall be stored under
cover and shall be protected from rusting, oil, grease and distortions as directed by the
Engineer-in-Charge.

High Tensile steel

The high tensile shall be stored in humidity controlled godowns and shall not be stored for
long period. The procurement of H.T. steel shall be made just before actual use and shall
be stacked on wooden platform.

BIDDERS SIGN & STAM Page 183 of 664



SHUTTERING

All centering, formwork and temporary works shall be constructed according to duly
approved drawings and specification. The design criteria and loading for these works shall
be as per American Concrete Institute relevant specifications.

As soon as practicable after the acceptance of his tender the contractor shall submit a
scheme showing the order of the procedure and methods by which he proposed to carry
out the work together with such details as are necessary to demonstrate the adequacy,
stability and safety of the methods which the contractor propose to adopt.

The approval to the general scheme of centering as well as design criteria and loading
shall be obtained in good time to facilitate all preparatory work. Any delay on this account
shall be the responsibility of the contractor.

Notwithstanding the approval given to the design criteria and loading and the general
scheme for the centering, the entire responsibility for the satisfactory execution of the
centering and all temporary works shall rest with the contractor and he shall be liable to
pay all claims and compensation arising from any loss or damage to life and property due
to any deficiency, failure or malfunctioning of the centering or all the temporary works.

Reuse of Forms etc

Forms required to be used more than once shall be maintained in serviceable conditions
and shall be thoroughly cleaned and repaired before reuse. Where metal sheets are used
for lining forms the sheets shall be placed and maintained in the forms with minimum
amount of wrinkles, lumps or other imperfections. All forms shall be checked for shape
and strength before reuse.

Maximum repetition allowed for water proof marine ply wood shuttering would be 10 times.
This number is subjective and may be reduced or increased as per the condition which
would be reviewed by the engineer in charge or clients representative.

Material

In general, all shuttering and formwork to be used shall be water proof ply wood
shuttering, unless otherwise stipulated. All props used to be MS props. MS pipes, couplers
and H frames where ever required.

Designing of shuttering system

Contractor shall prepare, before commencement of actual work, design and drawings for
formwork and get them approved by the Owner’'s Representative. The form work shall
conform to the shapes, lines and dimensions as shown on the drawings within the
allowable tolerances.

Erection and removal of forms

I.  Before placing concrete the surface of all forms shall be covered with suitable non
staining form releasing agents such as raw linseed oil so as to prevent sticking of
concrete and to facilitate removal of forms.

IIl.  The form releasing agent shall cover the forms fully and evenly without excess
over drip. Care shall be taken on the surface of the construction joints and on
reinforcement bars. Special care shall be taken to cover thoroughly the form strips
for narrow grooves, so as to prevent swelling of the forms and the consequent
damage to concrete prior to or during removal of forms.
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lll.  Immediately before concrete is placed care shall be taken to see that all forms are
in proper alignment and the supports and fixtures are properly secured and
tightened.

IV.  Where forms for continuous surfaces are placed in successive units, the forms
shall lap and fit tightly over the completed surface so as to prevent leakage of
cement slurry from the fresh concrete and to maintain accurate alignment of the
surface.

V. Forms shall be left in place until their removal is authorized and shall then be
removed with care so as to avoid injury to concrete.

VI.  Removal of forms shall never be started until the concrete is thoroughly set and
hardened adequately to carry its own weight, besides the live load which is likely to
come on the work during construction. The length of time for which the forms shall
remain in place shall be decided by the engineer-in-charge, with reference to
weather conditions, shape and position of the structure of structural member and
nature and amount of dead and live loads. In normal circumstances and where
ordinary Portland cement is used forms can be allowed to be struck as under :

A Beam sides, walls, unloaded columns after 24 hours

B Slabs and arches (props left under) after 4 days

C Props to slabs and arches after 10 days

D Beam soffit (props left under) after 8 days

E Props to beams after 21 days

F Beam concrete (sides) after 2 days
Note: - Time shall be measured from last batch concrete in respect to the

structural member under consideration.

In no case shall forms be removed until there is an assurance that
removal can be accomplished without damaging the concrete
surface. Heavy loads shall not be permitted until after the concrete
has reached its design strength. The forms shall be removed with
great caution and without jerking the structure.

Settlement of Formwork and Camber

Due to various reasons such as closure of form joints, shrinkage of timber, dead load
deflection, elastic shortening of form members formwork deflection or settlement may
occur. The members of the formwork must be rigid enough to prevent excessive
deflections the usual acceptable limit being 1/500 of the spans of the formwork. In the
absence of any specified camber on the drawings, soffit of all beams more than 5 m in
span and other than prestressed concrete beams shall be laid to a camber the amount of
which midspan shall not be less than 1/500 of the span of the structure. The profile of
soffit shall be parabolic.

Mock-Ups

The method for pouring difficult zones of concrete will be pre-studied on mock-ups. Mock-
ups will be particularly necessary for the following:

i) Zones around penetrations and openings.
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i) Behind anchorages of prestressed members.
iif) Dome and hell in general requiring single and double forms.

iv) Various zones of large thickness for studying placement temperatures in relation to
internal temperature build ups.

Work involved in mock-up pours will be paid for at the rates entered under relevant items
of work. Materials which are of free supply as mentioned in this document, such as steel,
embedment, etc. will also be supplied free for mock-up pours. Sampling and testing of alll
samples will be done by the contractor. Unsuccessful mock-ups may have to be repeated
in full or in part as required by the engineer.

Tolerance

All works will be carried out true to the lines, levels, and grades shown on the drawings
and within the tolerances specified below. The contractor shall establish, erect and
maintain in an undisturbed condition until final completion and acceptance of the project
control points and bench marks necessary and adequate to establish these tolerances.

Departure from established alignment of all elements
Departure from established grades

Variation from plumb or specified

Batter in lines and surface of
Back filled columns, piers, walls and in arises)
Variation from level or indicated

Grade in slabs, beams, horizontal and railing offsets

Variation in cross sectional dimensions of columns,
Piers, slabs, walls, beams and similar parts.
Variation in slab thickness

Footings / Plan dimensions

placement of eccentricity

footing which in the direction of misplacement and
not exceeding 30 mm.

Reduction in thickness

Thickness variation in size and locations of slabs, well

Openings
Pre stressed concrete cables

that their profile is a smooth curve unless otherwise specified.
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The alignment tolerances shall be as under.

Member with a depth of up to 200 mm : +/- d/40
200 — 1000 mm : +/-5 mm
more than 1000 mm : +/- 10 mm

Tolerance in direction of width of member the level of tendon

Up to 200 mm wide : +/- 5 mm
200 — 1000 mm wide : +/- 10 mm
Slabs and beams of more than 1000 mm width : +/- 20 mm

Tendon extensions will be measured up to 1 mm accuracy. The total prestressing force
applied to a beam shall not vary more than +3% from the design force specified and
measured in terms of the total elongations of all the tendons in that members.

In the case of slabs this variations shall be measured and restricted over a range of 5
consecutive tendons.

The contractor shall be entirely responsible for the sufficiency and efficiency of the
shuttering and for the safe removal of the same. The shuttering shall be designed and
arrange so that it will not settle or deflect under the load of concrete plant and workmen
and can be removed without causing any damage to the concrete. All stuttering design will
have to be got approved by the engineer in charge.

Joints shall be tight enough to prevent leakage of liquid and fines from the concrete and
shutter shall be lined as may be necessary to provide the desired concrete surface.

Folding wedges if used for final adjustments shall be nailed together and to the struts or
battens to prevent loosening during vibration. All chambers and radius trips, liners and
cores shall be provided where necessary. All shutters shall be fixed to the proper lines and
trued up immediately before depositing the concrete.

Before any concrete is placed all shavings and other harmful matter shall be removed
from inside the shuttering. No concrete shall be deposited until the shuttering is inspected
and approved.

The formwork shall be so designed and erected that the forms for slabs and sides of the
beam, columns and wall are independent of soffit of beams and can be removed without
any strain to the concrete already placed or affecting the remaining, formwork. No prop
shall be removed without the approval of the Owner's & Consultant’'s Representative. If
formwork is erected with full height of the column, one side shall be left open and built-up
in sections as placing of concrete progress. Wedges, spacer bolts, clamps or other
suitable means shall be provided to allow adjustment and alignment of the formwork and
to allow it to be removed gradually without jarring the concrete.

In general, all shuttering and formwork to be used shall be wrought, unless otherwise
stipulated.

Wrought formwork used for work shall be wooden form work lined with plywood or metal
plates without indentation or “Anchor Board” shuttering or equivalent approval by Owner’s
Representative.

Unwrought Formwork: Wooden plank used for this type of Formwork shall be available
from the saw mill. When this type of formwork is used, the concrete surfaces after the
removal of formwork shall be plastered only where necessary, as required by Owner’'s
Representative.
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Plywood shuttering material shall be used where an especially good finish is required.
Re-use of plywood shuttering will be undertaken if allowed by the Owner’s & Consultant’s
Representative.

The formwork shall be so constructed that it is rigid enough to remain free from any
bulging, sagging or any movement during the placing of the concrete, and can be
subsequently without damaging concrete. The formwork shall be sufficiently watertight to
prevent loss of liquid from the concrete. All formwork shall be fixed to proper elevation.
No concreting shall be undertaken by the contractor until the level, size, suitability etc. is
approved by Owner’s Representative.

If it is desired by the Owner's Representative, the Contractor shall prepare, before
commencement of actual work, design and drawings for formwork and get them approved
by the Owner’s Representative. The form work shall conform to the shapes, lines and
dimensions as shown on the drawings within the allowable tolerances.

Note:

Tolerances apply to concrete dimensions only, not to positioning of vertical reinforcing
steel or dowels.

The forms shall have smooth even surface and be sufficiently strong, to carry without
deformation the dead weight of the green concrete, working load, wind load and also the
side pressure exerted by the green concrete. As far as practicable, clamps shall be used
to hold the forms together. Where use of nails is unavoidable minimum number of nails
shall be used and these shall be left projecting so that they can be easily withdrawn.

The form work shall be strong enough to withstand the effect of vibrations practically
without any deflection, bulging, distortion or loosening of its components.

All horizontal forms shall be designed and constructed to withstand the dead load of the
green concrete, reinforcement equipment, material, embedment and a minimum live load
of 200 kg/sq. meter.

When forms appear to be unsatisfactory factory building in any way, either before or
during the placing of concrete, the work shall be stopped until the defects have been
corrected as per the instructions of the Owner’s & Consultant’'s Representative.

All comers and agents shall be formed with 45 deg. moldings, to form chamfers or fillets
on the finished concrete wherever required. The standard dimensions of chamfers and
fillets, unless otherwise detailed or specified shall be 25 x 25 mm. For heavier work
chamfers or fillets shall be 50 x 50 mm. Care shall be exercised to ensure accurate
moldings. The diagonal face of the moldings shall be planned or surfaced to the same
texture as the forms to which it is attached.

Before reuse, all forms shall be thoroughly scrapped, cleaned, examined and when
necessary repaired and retreated before resetting. Formwork shall not be reused, if
declared unfit or un-serviceable by the Owner’s & Consultant’s Representative.

Staging/scaffolding shall be properly planned and designed by the Contractor. The
contractor shall get it reviewed by Owner's & Consultant's Representative before
commencement of work. Double scaffolding sufficiently strong so as to withstand all loads
likely to come upon it and having two sets of vertical supports, shall be provided. Where
two sets of supports are not possible, the inner end of the horizontal scaffolding member
shall rest in a hole provided in the header course only. Only one header for each member
shall be left out. Such holes however shall not be allowed in pillars under one meter in
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width or immediately near the skewbacks of arches. The following measures shall be
considered while designing and erecting of scaffolding/stating.

o Sufficient sills or under pinning in addition to base plates shall be provided
particularly where scaffoldings are erected on soft grounds.

o Adjustable bases to compensate for uneven ground shall be used.

e Proper anchoring of scaffolding/staging at reasonable materials shall be provided
in each case with the main structure wherever available.

e Horizontal braces shall be provided to prevent the scaffolding/staging from rocking.

e Diagonal braces shall be provided continuously from bottom to top between two
adjacent rows of uprights.

¢ The scaffolding/staging shall be checked at every stage for plumb line.

o Wherever the scaffolding/staging is found to be out of plumb line, it shall be
dismantled and re-erected fresh and effort shall not be made to bring it in plumb
with a physical force.

¢ All nuts and bolts shall be properly tightened.

e Proper and effective supervision of the erection work shall be ensured by the
Contractor.

e Erection work of a scaffolding/staging under no circumstances shall be left totally
to semi-skilled or skilled workmen and shall rather be carried out in the presence of
a technically qualified Civil Engineer of the Contractor.

o Wherever steel tubes are used care shall be taken that all the clamps/ couplings
are firmly tightened so as to avoid any slippage.

Wooden forms for reinforced cement concrete shall be at least 25 mm. thick. All rubbish
shall be removed from the interior of the forms and the surface of formwork to come in
contact with concrete shall be cleaned and thoroughly treated with approved oil, soft soap,
or emulsion. The oil shall be applied before the reinforcement is placed, and care shall be
taken that no oil comes in contact with steel while it is being placed in position. The joints
of forms shall be made watertight by plugging them with good clay and jute or by other
approved means before applying oil. The form shall be so fixed that only slight marks are
visible on the surface of the concrete after stripping the forms.

No plugs, bolts, ties or any appliances whatsoever for supporting, the shuttering shall be
fixed permanently in the structure, nor be placed temporarily in such a manner that
damage to the structure would result from their removal at the time of striking the forms
and supports.

No forms shall be removed or staging struck until it is safe to do so and approved by
Owner’s Representative. All vertical-centering members shall be sufficiently braced with
stiff members. Bamboo shall not be used as bracing members.

All formwork shall be removed without shock or vibration and without damaging the new
concrete. The side forms shall be so fixed that while removing them the supporting forms
and posts are not disturbed to any extent. In no circumstances, should the supporting
forms be struck until the concrete reaches strength of at least twice the stress to which the
concrete may be subjected at the time of striking. Under normal conditions, the periods
shown below are the minimum, which should be allowed between the placing of the
concrete and the removal of the forms.
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Formwork shall be cambered as described below, unless otherwise shown or specified.
Deflection reading of various elements shall be taken as directed.

Type of Member Compression steel as | Camber
percentage of tensile | co-efficient K.
steel

Simple Span 0 0.066
50% 0.037

Continuous or restricted | O 0.032

span
50% 0.50

Cantilever Span 0 0.020
50% 0.046

Camber (ininches) = K'L
D
Where K = Camber co-efficient
L = Length of member in ft.
D = Depth of member in ft.

Special note:-

No binding wire will be used to support the form work by tying to the reinforcement.
No steel bars spacer ( katta ) to be used for beams side.

Measurement for form work:-

Form Work 1S 1200 Part 5

Sr. No. | Description
Unit

1 Form work shall be measured in Square Meter
Raking or circular cutting and rounded or moulded edges shall be

2 measured in running meters.

3 Moulded stopping should be measured in numbers
Measurement

1 No deductions shall be made for each of opening up to 0.4 Square
Meter

2 No deduction shall be made for any opening/cutouts when slip form
technique is used.

3 Formwork to secondary beams shall be measured up to the sides of
main beams, but no deduction shall be made from the formwork of the
main beam where the secondary beam intersects it. Formwork to beam
shall be measured up to sides of column, but no deduction shall be
made from the formwork to stanchion or column casings at intersections
of beam.
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CONTROLLED CONCRETE
Addition of anti-corrosive add mixture

Polycalk CP 293 Sunanda chemicals to be added as add mixture in concrete for all
reinforced concrete works dosage as per manufactures specification

Concrete mix shall be designed for 33% higher strength than the grade of concrete
specified. The proportions for ingredients chosen shall be such that concrete has
adequate workability for conditions prevailing on the work in question and can be properly
compacted with the means available.

Except where it can be shown to the satisfaction of the Engineer-in-Charge that a supply
of properly graded aggregate of uniform quality can be maintained till the completion of
work, grading of aggregate should be strictly controlled. The different sizes shall be
stocked in separate stock piles. Required quantity of material shall be stock-piled several
hours, preferably a day, before use. Grading of coarse and fine aggregate shall be
checked as frequently as possible, frequency for a given job being determined by the
Engineer-in-charge to ensure that the suppliers are maintaining the uniform grading as
approved for samples used in the design mix.

The quantity of both cement and aggregate shall be determined by weight. Water shall
either be measured by volume in calibrated tanks or weighed. All measuring equipment
shall be maintained in a clean and serviceable condition. Their accuracy shall be
periodically checked.

It is most important to keep the specified water-cement ratio constant and at its correct
value. To this end, the moisture content in both fine and coarse aggregates shall be
determined by the Engineer-in-charge according to the weather conditions. The amount
of mixing water shall then be adjusted to compensate for variations in the moisture
content. For the determination of moisture content in the aggregates, 1S: 2386 (Part Ill)
shall be referred to. Suitable adjustments shall also be made in the weights of aggregates
to allow for the variation in weights of aggregates due to variation in their moisture
content.

The minimum cement and maximum water cement ratio and minimum grade of concrete
is given below:-

For bridges with pre-stressed concrete / RCC decking or those with individual spans
greater than 30 mtrs. Or those that are built with innovative design / construction.

[Ref: Table: 5 of I1S-456-2000]

Sr. | Exposure | Plain Concrete Reinforced Concrete

No.
Minimum | Maximum Min. Minimu Maximum Min.
Cement Free Water- | Grade of | m Free Water- | Grade
Content Cement Concrete | Cement Cement of
Kg/m3 Ratio Content | Ratio Concret

Kg/m3 e

1 2 3 4 5 6 7 8

1 Mild 220 0.60 - 300 0.55 M-20

2 Moderate | 240 0.60 M-15 300 0.50 M-25

3 Severe 250 0.50 M-20 320 0.45 M-30

4 Very 260 0.45 M-20 340 0.45 M-35

Severe
5 Extreme 280 0.40 M-25 360 0.40 M-40
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Adjustments to Minimum Cement Contents for Aggregates other than 20 mm Nominal
Maximum Size [ Ref : Table:6 of 1S-456-2000]

Sr. Nominal Maximum | Adjustment to minimum

No. Aggregate Size (mm) Cement Content in above table
(kg/m3)

1) 2) 3)

1 10 + 40

2 20 0

3 40 -30

Limits of Chloride Content of Concrete
[Ref: Table: 7 of 1S-456-2000]

Maximum Total
Sy Acid _ Soluble
NO‘ Type or Use of Concrete Chloride Content
' expressed as
kg/m3 of Concrete
1 Concrete containing metal and steam cured at | 0.4
elevated temperature and pre-stressed concrete
2 Reinforced concrete or plain concrete containing | 0.6
embedded metal
3 Concrete not containing embedded metal or any | 3.0
material requiring protection from chloride

Condition of Exposure:
1. Severe - Marine Environment:

Alternate wetting and drying due to sea spray, alternate wetting and drying
combined with seezing, buried in soil (having corrosive effect); members in contact
with water where the velocity of flow and the bed material are likely to cause
corrosion of concrete.

2. Moderate - Condition other than ‘severe’

a) The minimum cement content is based on 20 mm size aggregates.
For larger size aggregates, it may be reduced suitably by not more
than 10%. Similarly for smaller size aggregates, it may be suitably
increased, but not more than 10%.

b) The cement content shall not exceed 540 kg/cu.m. of concrete.
3. Ordinary / Nominal Concrete:

The ordinary/ nominal concrete mix shall also be specified by mass. Proportioning of sand
shall be as per its dry volume and in case it is damp, allowance for 'bulking' shall be made
as per IS : 2386 (Part III).

Ingredients required for nominal mix concrete containing one 50 Kg. bag of cement for
different proportions of mix shall be as given in Table below.

MIX DESIGN
Controlled concrete shall be based on a mix design carried out in a laboratory, approved
by Consultant & Client, and shall conform to IS 456-2000. The requirements of sampling
and testing shall be as given in these specifications.

e As the guarantor of quality of concrete used in the construction, the Contractor
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shall carry out the mix design and the mix so designed (not the method of design)
shall be approved by the Employer within the limitation of parameters and other
stimulations laid down by 1S:456-2000.

The mix shall be designed to produce the grade of concrete having the required
workability and a characteristic strength not less than appropriate value given in
Table | below. The target mean strength of concrete mix should be equal to the
characteristic strength plus 1.65 times the standard deviation.

Mix design done earlier not prior to one year may be considered adequate for later
work provided there is no change in source and quality of the materials.

Table for Grades of Concrete

Group Grade Designation Specified Characteristic
Compressive Strength of 150
mm Cube at 28 days i
N/mm?2
1) (2) 3)
M 10 10
M 15 15
Ordinary Concrete M 20 20
M 25 25
M 30 30
M 35 35
M 40 40
Standard Concrete M 45 45
M 50 50
M 55 55
M 60 60
M 65 65
High Strength M 70 70
M 75 75
M 80 80

Notes:
1.

3.

In the designation of the concrete mix M refers to the mix and the number to the
specified compressive strength of 150 mm size cube at 28 days, expressed in
N/mmz2.

For concrete of compressive strength greater than M 55, design parameters given
in the standard may not be applicable and the values may be obtained from
specialized literatures and experimental results.

No extra charges will be paid to contractor to carry out the tests.

Standard Deviation

The standard deviation for each grade of concrete shall be calculated separately.

Standard deviation based on test strength of sample.

a.

Number of test results of samples — The total number of test strength of samples
required to constitute an acceptable record for calculation of standard deviation
shall not be less than 30. Attempt should be made to obtain the 30 samples, as
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early as possible, when a mix is used for the first time.

b. In case of significant changes in concrete — When significant changes are made in
the production of concrete batches (for example changes in materials used, mix
design, equipment or technical control), the standard deviation value shall be
separately calculated for such batches of concrete.

c. Standard deviation to be brought up to date — The calculation of the standard
deviation shall be brought up to date after every change of mix design.

Assumed Standard Deviation

Where sufficient test results for a particular grade of concrete are not available, the value
of standard deviation given in Table Il may be assumed for design of mix in the first
instance. As soon as the results of the samples are available, actual calculated standard
deviation shall be used and the mix design properly. However, when adequate past
records for a similar grade exist and justify to the designer a value of standard deviation
different from that shown in Table I, it shall be permissible to use that value.

Assumed Standard Deviation

Grade of Concrete Assumed Standard Deviation
M 10 M 15 35
M 20 M 25 4.0
M 30
M 35
M 40 5.0
M 45
M 50

Note:

The above values correspond to the site control having proper storage of cement; weigh
batching of all materials; controlled addition of water; regular checking of all materials;
aggregate gradings and moisture content; and periodical checking of workability and
strength. Where there is deviation from the above, the values given in the above Table
shall be increased by 1 N/mm2.

Specimen

Test specimens shall be cubes whose sizes shall be as given below.
Minimum size of Coarse Aggregate Size of specimen cubes in cms.
Not exceeding 20 mm 10x10x 10
Greater than 20 mm but not exceeding 40 mm | 15x 15x 15

Sampling of Concrete

Samples for concrete for test specimens shall be taken at the mixer or in the case of ready
mixed concrete from the transportation vehicle during discharge. The sample of concrete
from which test specimens are made shall be representative of the entire batch. Such
samples shall be obtained by repeatedly passing a scoop or pail through the discharging
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stream of concrete, stacking the sampling operation until the entire batch is discharged.
The sample thus obtained shall be transported to the place of moulding of specimen, and
to counteract segregation, the concrete shall be mixed with a shovel until it is uniform in
appearance. The location in the work of the batch of concrete thus sampled shall be noted
for further reference. In the case of paving concrete, samples may be taken from the batch
immediately after deposition on the sub-grade. At least five samples shall be taken from
different positions of the pile and these samples shall be thoroughly mixed before being
used to form the test specimens.

Preparation of Test Specimens

The interior surfaces of the mould and base plate shall be lightly oiled before the concrete
is placed in the mould. From the samples of concrete obtained, the test specimen shall be
immediately molded by one of the following methods.

a. When the job concrete is compacted by ordinary methods, the 1st specimen shall be
molded by placing the test concrete in the mould in layers, each approximately one-
third of the volume of the mould. In placing each scoopful of concrete, the scoop shall
be moved around the top edge of the mould as the concrete there slides from it, in
order to ensure a uniform distribution of concrete within the mould. Each layer shall
be rodded 25 times with a 16 mm rod, 60 cm in length, bullet pointed at the lower end.
The strokes shall be distributed in a uniform manner over the cross section of the
mould and shall penetrate into the underlying layer. The bottom layer shall be rodded
throughout its depth. After the top layer has been rodded, the surface of the concrete
shall be struck off with a trowel and covered with a glass plate at least 6.5 mm thick or
a machined metal plate. The whole process of moulding shall be carried out in such a
manner as to preclude the alteration of the water cement ratio of the concrete, by loss
of water either by leakage from the bottom or overflow from the top of the mould.

b. When the job concrete is placed by vibration and the consistency of the concrete is
such that the 1st specimen cannot be properly molded by hand Roding as directed
under (a) above, the specimens shall be vibrated to give a compaction corresponding
to that of the job concrete. The fresh concrete shall be placed in the mould in two
layers, each approximately half the volume of the mould. In placing each scoopful of
concrete, the scoop shall be moved around the top edge of the mould as the concrete
there slides from it, in order to ensure a symmetrical distribution of concrete within the
mould. Either internal or external vibrators may be used. The vibration of each layer
shall not be continued longer than is necessary to secure the required density.
Internal vibrators shall be of appropriate size and shall penetrate only the layer to be
compacted. In compacting the first layer, the vibrators shall not be allowed to rest on
the bottom of the mould. In placing the concrete for the top layer, the mould shall be
filled to the extent that there will be no mortar loss during vibration. After vibrating the
second layer, enough concrete shall be added to bring the level above the top of the
mould. The surface of the concrete shall then be struck off with a trowel and covered
with a glass or steel plate as specified under (a) above. The whole process of
moulding shall be carried out in such a manner as to preclude the alteration of the
water cement ratio of the concrete, by loss of water either by leakage from the bottom
or overflow from the top of the mould.

Method of Testing

The tests shall be made at the age of the concrete corresponding to that for which the
strengths are specified. Compression tests shall be made immediately upon removal of
the concrete test specimens from the curing tank i.e. the test specimens shall be loaded in
damp condition. The dimensions of the test specimens shall be measured in millimetres
accurate to 0.5 mm.
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The metal bearing plates of the testing machine shall be placed in contact with the ends of
the test specimens. Cushioning materials shall not be used. In the case of cubes, the test
specimen shall be placed in the machine in such a manner that the load is applied to the
sides of the specimen as cast. An adjustable bearing block shall be used to transmit the
load to the test specimen. The size of the bearing block shall be the same or slightly larger
than that of the test specimen. The upper or lower section of the bearing block shall be
kept in motion as the head of the testing machine is brought to a bearing on the test
specimen.

The load shall be applied axially without shock at the rate of approximately 140 kg/sg.cm.
per minute. The total load indicated by the testing machine at failure of the test specimen
shall be recorded and the unit compressive strength calculated in kg/sq.cm. using the area
computed from the measured dimensions of the test specimen. The type of failure and
appearance of the concrete shall be noted.

Standard of Acceptance
The standard of acceptance shall be as described below:

Three test specimens shall be made for each age at which tests are required. The
average of strength of the three specimens may be accepted as the compressive strength
of concrete, provided the difference between the maximum and minimum strengths of the
three specimens does not exceed 15% of the average strength. If the difference exceeds
15% of the average strength, repeat tests shall be made unless the minimum strength is
greater, than the strength specified.

In order to get a relatively quicker idea of the quality of concrete, compressive strength
tests at 7 days may be carried out in addition to 28 days compressive strength tests. For
this purpose, the values given in Table above may be taken for general guidance in the
case of concrete made with ordinary Portland cement. In all cases, the 28 days
compressive strength specified in Table above shall alone be the criterion for acceptance
or rejection of the concrete. If, however, from tests carried out in a particular job over a
reasonably long period, it has been established to the satisfaction of the Engineer —in-
charge that a suitable ratio between 28 days compressive strength and the 7 days
compressive strength exists, the compressive strength at 7 days may be accepted, and
the Engineer-in-charge may suitably relax the frequency of 28 days compressive strength
specified provided the expected strength values at the specified early age are consistently
met.

If the average strength of the sample concrete is less than the specified strength, the work
for that day shall be accepted at reduced rate, provided the average strength of sample
concrete is not less than 75% of the specified strength. The Engineer-in-charge shall
determine the reduced rate and the quantity of the day’s work for which the rate is to be
reduced. If the strength of sample concrete is less than 75% of the minimum specified
strength after 28 days, the Engineer-in-charge shall reject the defective portion of the work
done during the day along with the other concrete work structurally affected by the
defective portions and get it dismantled.

Six cubes shall be made for a test and 3 out of these shall be tested after 7 days. If the 7
days test gives the specified compressive strength, no further test shall be necessary. In
case the 7 days test is not satisfactory, the remaining 3 cubes shall be tested after 28
days. The result of the 28 days test shall be taken into account while reducing the rate of
rejecting the concrete represented by the sample. The result of the test conducted by the
approved testing laboratory shall be taken as final and binding on the Contractor.

For Use of PPC cement or fly Ash in concrete 3 extra cubes have to be taken for 56 days
test.
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Testing of Concrete
Whenever required by the Consultant & client the Contractor shall prepare required
number of concrete cubes for testing the compression strength of concrete used for the
various items of work.

For every big pour of concreting particularly for slab twelve cubes are to be taken. Out of
these three cubes will be tested on 3rd day, three on 7th day, three on 14th day and
balance three on 28th day.

The moulds should be perfect cubes of 150mm resting on a flat iron plate. The base plate
and the sides should be polished smooth and sufficiently oiled to prevent the concrete
from sticking. The concrete in the moulds shall be placed in 3 layers, compacting each
layer 35 times uniformly with a 16mm dia bar 600mm long, bullet pointed at the lower end.
The test specimen covered with sack cloth for 24 hours, after which the specimen
should be removed and placed under heap of wet sand or in water tank till the date of
test.

Such cubes will be sent for testing to any other approved materials testing laboratory as
directed by the Consultant and the cost of such cubes and tests and transport of cubes
will have to be borne by the Contractor.

The code of practice to be preferred shall be the Indian Standard Code of Practice for
plain and reinforced cement concrete for General Building Construction (Revised) No.
I.S. 456 as issued and amended from time to time by the Indian Standard Institution. In
the event of unsatisfactory results of the tests, the Contractors shall be required to take
such measures as will be directed by the Consultant free of cost to the Clients. One set of
12 cubes of every slab and one set of 6 cubes for columns on different floors will be taken.

STRENGTH REQUIREMENT OF CONCRETE

Compressive Works Test Strength in N/Sg. mm on
Grade of Concrete 150 mm Cu_bes after Testing Conducted in
accordance with IS : 456
Min. at 7 days Min. at 28 days
M 10 7 10
M 15 10 15
M 20 13.5 20
M 25 17 25
M 30 20 30
M 35 23.5 35

Number of sample to be taken in concreting for compressive strength test

Quantity of concrete in Cum Number of samples

1-5 1

6-15 2

16-30 3

31-50 4

51 and above 4 plus one additional sample for -
each additional 50 m3 or part
thereof
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Other test to be done

Test Frequency

Concrete impermeability 1 sample / 1000 m3
RCPT 1 sample / 1000 m3
ISAT 1 sample / 1000 m3

PROPORTION OF NOMINAL MIX CONCRETE

Grade of Concrete | Total quantity of | Proportion of fine | Qty. of water per
dry aggregates by | aggregate to- | 50 Kg. of cement
mass per 50 Kg. of | coarse aggregate | Max. (Ltrs.)

cement, to be taken | by mass.
as the sum of the
individual masses
of fine & coarse
aggregates, (Kg.),

Max.

M-7.5 625 Generally 1:2 for fine | 45
aggregate to coarse

M-10 480 aggregate by | 34
volume but subject

M-15 330 to a upper limit of | 32
1:1 ¥ and a lower
limit 1.2 %

Note No. 1: The proportions of the aggregates shall be adjusted from upper limit to lower
limit progressively as the grading of the fine aggregates becomes finer and the
maximum size of coarse aggregate becomes larger.

Note No. 2: The amount of water should be kept minimum required for proper workability.
The quantity given in Col. 4 is not to be exceeded.

Example For an average grading of fine aggregate (that is Zone the proportions shall be
1:1 %, 1:2 and 1:3, for maximum size of aggregates 10 mm, 20 mm and 40
mm respectively.

Note No. 3: A mix leaner than M 10 may be used for non-structural parts if specified on
the drawing or provided in the contract. In such case grading of aggregates
shall be as specified in the contract or on the drawings. Other requirements for
mixing, placing and curing shall be the same as specified in this section.

Quantity of Water

The quantity of water shall be just sufficient to produce a dense concrete of required
workability and strength for the job. An accurate and strict control shall be kept on the
guantity of mixing water.

In the case of reinforced concrete work, workability shall be such that the concrete
surrounds and properly grips, all reinforcements. The degree of consistency, which shall
depend upon the nature of work and the methods of vibration of concrete, shall be
determined by regular slump tests. The slump shall be adopted for different types of works
shall be as per IS 456, cl. No. 7, pg no. 17.
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The quantity of water shall be just sufficient to produce a dense concrete of required
workability and strength for the job. An accurate and strict control shall be kept on the
quantity of mixing water.

In the case of reinforced concrete work, workability shall be such that the concrete
surrounds and properly grips, all reinforcements. The degree of consistency, which shall
depend upon the nature of work and the methods of vibration of concrete, shall be
determined by regular slump tests. The following slump shall be adopted for different
types of works or as directed by the Engineer-in-charge.

Sr. Type of Work Where Vibrators are | Where Vibrators are
No. Used not Used
i) Mass Concrete in RCC | 25 mm to 40mm 80 mm
Foundations, Footings and
Retaining Walls
i) Beams, Slabs & Columns Simply | 35 mm to 40 mm 100 — 120 mm
Reinforced
iii) Thin RCC Section or Section with | 40 mm to 50 mm 125 — 150 mm
Congested Steel

Note: With use of ordinary concrete the slump requirement specified above would not be
applicable.

MIXING CONCRETE

For manufacturing concrete, automatic mixer (mini/mobile batching plant) with a minimum
output capacity of 8 cum per hour and having minimum / single batching size of 0.35 cum
with the production capacity of approximately 20 batches per hour shall only be used.
There should be two mixers including standby should be provided. The feeding of the
concrete ingredients like sand, grit, aggregate and cement may be done manually, but
gauges for that should be installed on it, either dial gauge or digital only. It should also
have the same kind of arrangements for water flow and admixture dose on it or
separately. All those gauges should be clearly indicative, measurable from the one place.

The calibrations of all the gauges shall have to be done at least once a month or at the
frequency as directed by Engineer in charge.

All those accessories shall be mandatory and shall be kept in first class working conditions
and so maintained throughout the construction. Mixing shall be continued till materials are
uniformly distributed and a uniform colour of the entire mass is obtained and each
individual particle of the coarse aggregate shows a complete coating of mortar containing
its proportionate amount of cement. In no case shall the mixing be done for less than 2
minutes after all ingredients have been put into the mixer. Hand mixing of concrete is not
permissible. For mixes lower than M-10, machine mixing may be permitted only under
exceptional circumstances with the permission of the engineer in charge in advance. In
hand mixing quantity of cement shall be increased by 10% above that specified above but
the cost of increased cement quantity shall be borne by the contractor. Mixers, which
have been out of use for more than 30 minutes, shall be thoroughly cleaned before putting
in a new batch. Unless otherwise agreed to by the engineer in charge, the first batch of
concrete from the mixer shall contain only two thirds of the normal quantity of coarse
aggregates. The mixing plant shall be thoroughly cleaned before changing from one type
of cement to another.

TRANSPORT, PLACING AND COMPACTION OF CONCRETE

The method of transporting and placing concrete shall be approved by the Engineer-in-
charge. Concrete shall be transported and placed such that no contamination, segregation
or loss of its constituent materials takes place.
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All formwork and reinforcement contained in it shall be cleaned and made free from
standing water or dust, immediately before placing of concrete.

No concrete shall be placed in any part of the structure until the approval of the Engineer-
in-charge has been obtained in writing.

If concreting is not started within 24 hours of the approval being given, it shall have to be
obtained again from the Engineer-in-charge. Concreting shall then proceed continuously
over the area between construction joints. Fresh concrete shall not be placed against
concrete which has been in position for more than 30 minutes unless it is ensured that
there vibration limit of the earlier concrete is not crossed or a proper construction joint is
formed.

Concrete when deposited shall have a temperature of not less than 5 deg. C and not more
than 40° C unless otherwise specified. It shall be compacted in its final position within 30
minutes of its discharge from the mixer unless carried in properly designed agitators,
operating continuously, in when this time shall be within 1 hour of the addition of cement
to the mix and within 30 minutes of its discharge from the agitator, except where otherwise
agreed to by the Engineer-in-charge, concrete shall be deposited in horizontal layers to a
compacted depth of not more than 0.45 m when internal vibrators are used and not
exceeding 0.30 m in all other cases.

Unless otherwise agreed to by the Engineer-in-charge, concrete shall not be dropped into
place from a height exceeding 1.5 metres. When trunking or chutes are used, they shall
be kept clean and used in such a way as to avoid segregation.

When concrete is conveyed by chute, the plant shall be of such size and design as to
ensure practically continuous flow. Slope of the chute shall be so adjusted that the
concrete flows without the use of an excessive quantity of water and without any
segregation of its ingredients. The angle of chute from ground should not be less than 45
deg. The delivery end of the chute shall be as close as possible to the point of deposit.
The chute shall be thoroughly flushed with water before and after each working period and
the water used for this purpose shall be discharged outside the formwork.

When concreting has to be resumed on a surface which has hardened, it shall be
roughened, swept clean, thoroughly wetted and covered with a layer of neat cement grout.
This shall be followed by a 10 mm thick layer of mortar composed of cement and sand in
the same ratio as in the concrete mix itself. This 10 mm layer of mortar shall be freshly
mixed and placed immediately before placing of new concrete. A layer of bond coat to be
applied on old surface as directed by engineer incharge.

Where 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 any
particles of coarse aggregate. The surface shall then be thoroughly wetted, all free water
removed, and then coated with neat cement grout. The first layer of concrete to be placed
on this surface shall not exceed 150 mm in thickness, and shall be well rammed against
old work, particular attention being given to comers and close spots.

All concrete shall be compacted to produce a dense homogeneous mass with the
assistance of vibrators, unless otherwise permitted by the Engineer-in-charge for
exceptional cases, such as concrete under water, where vibrators cannot be used.
Sufficient vibrators, in serviceable condition, shall be kept at site so that spare equipment
is always available in the event of breakdowns.

The performance requirements of vibrators shall conform to relevant IS Codes. Vibration
shall not be applied through reinforcement, and where vibrators of the immersion type are
used, contact with reinforcement and all inserts shall be avoided as far as practicable.
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CONCRETING UNDER WATER

When it is necessary to deposit concrete under water, the methods, equipment, materials
and proportions of the mix to be used shall be got approved from the Engineer-in-charge
before any work is started. Such concrete shall not be considered as 'Controlled
Concrete'.

Concrete shall not be placed in water having temperature below 5°C. The temperature of
the concrete, when deposited, shall be not less than 16°C., not more than 40°C.

While carrying out mix design. It shall be considered that Concrete shall contain 10 per
cent more cement than that required for the same mix placed in the dry. The materials
shall be so proportioned as to produce a concrete having a slump of not less than 100
mm. and not more than 180 mm. The slump shall be tested as per latest IS: 516.

Coffer-dams or forms shall be sufficiently tight to ensure still water conditions if
practicable, and in any case to reduce the flow of water to less than 3 metres per minute
through the space into which concrete is to be deposited. Coffer-dams or forms in still
water shall be sufficiently tight to prevent loss of mortar through the joints in the wells.
Pumping shall not be done while concrete is being placed, or until 24 hours thereafter.

Concrete shall be deposited continuously until it has been brought to the required height.
While depositing, the top surface shall always be kept as nearly level as possible and
formation of seams avoided. For depositing concrete any one of the following methods
may be used:

Tremie

When concrete is to be deposited under water by means of tremie, the top section of the
tremie shall be a hopper large enough to hold one full batch of the mix or the entire
contents of the transporting bucket if any. The tremie pipe shall not be less than 200mm in
diameter, and shall be large enough to allow a free flow of concrete and strong enough to
withstand the external pressure of the water in which it is suspended, even if a partial
vacuum develops inside the pipe. Preferably, flanged steel pipe of adequate strength for
the job shall be used. A separate lifting device shall be provided for each tremie pipe with
its hopper at the upper end. Unless the lower end of the pipe is equipped with an
approved automatic check valve, the upper end of the pipe shall be plugged with a
wadding of gunny sacking or other approved material before delivering the concrete to the
tremie pipe through the hopper, so that when the concrete is forced down from the hopper
to the pipe it will force the plug (and along withit any water in the pipe) down the pipe and
out of the bottom end, thus establishing a continuous stream of concrete. It will be
necessary to raise slowly the tremie in order to allow a uniform flow of concrete, but it shall
not be emptied so that water enters above the concrete in the pipe. At all times after the
placing of concrete is started and until all the required quantity has been placed, the lower
end of the tremie pipe shall be kept below the top surface of the plastic concrete. This will
cause the concrete to build up from below instead of flowing out over the surface, and
thus avoid formation of layers of laitance. If the charge in the tremie is lost while
depositing, the tremie shall be raised above the concrete surface, and unless sealed by a
check valve it shall be re-plugged at the top end, as at the beginning, before refilling for
depositing further concrete.

Drop Bottom Bucket

The top of the bucket shall be closed. The bottom doors shall move freely downward and
outward when tripped. The bucket shall be filled completely and lowered slowly to avoid
backwash. It shall not be dumped until it rests on the surface upon which the concrete is
to be deposited and when discharged shall be withdrawn slowly until well above the
concrete.
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To minimize the formation of laitance, great care shall be exercised not to disturb the
concrete as far as possible while it is being deposited.

CURING OF CONCRETE
PROTECTION AND WATER CURING

Immediately after compaction, concrete shall be protected against harmful effects of
weather, including rain, running water, shocks, vibration, traffic, rapid temperature
changes and premature drying out. It shall be covered with wet sacking, Hessian or other
similar absorbent material approved by the Engineer-in-charge soon after the initial set,
and shall be kept continuously wet for a period of not less than 21 days from the date of
placement. Masonry work over the foundation concrete may be started after 48 hours of
its laying but the curing of concrete shall be continued for a minimum period of 21 days.

STEAM CURING

Where steam curing is adopted it shall be ensured that it is done in a suitable enclosure to
contain the live steam in order to minimize moisture and heat losses. The initial application
of the steam shall be from two to four hours after the final placement of concrete to allow
the initial set of the concrete to take place.

Where retarders are used, the waiting period before application of the steam shall be
increased from four to six hours.

The steam shall beat 100% relative humidity to prevent loss of moisture and to provide
excess moisture for proper hydration of the cement. The application of steam shall not be
directly on the concrete, and the ambient air temperature shall increase at a rate not
exceeding 5 deg. cent. per hour until a maximum temperature of 60 deg. cent. to 70 deg.
cent. is reached. The maximum temperature shall be maintained until the concrete has
reached the desired strength.

When steam curing is discontinued the ambient air temperature shall not drop at a rate
exceeding 5 deg. centigrade per hour until a temperature of about 10 deg. cent. above the
temperature of the air to which the concrete will be exposed, has been reached.

WORKING IN EXTREME WEATHER

When depositing concrete in very hot weather, precautions shall be taken so that the
temperature of wet concrete does not exceed 38 deg. C while placing. This shall be
achieved by stacking aggregate under sheds and keeping it moist using cold water or
crushed or flaked ice if specified and permitted by the Engineer, reducing the time
between mixing and placing to the minimum, cooling formwork by sprinkling water on the
exterior, starting curing before the concrete dries out and restricting concreting, as far as
possible, to mornings and evenings.

During hot weather and rains the concrete shall be covered with tarpaulin and transported
and placed in the forms and consolidated to final state. Commencement of concrete pours
shall be avoided during heavy rains, storms and high winds.

FINISHING

Immediately after the removal of forms, all exposed bars or bolts passing through the
reinforced cement concrete member and used for shuttering or any other purpose shall be
cut inside the reinforced cement concrete member to a depth of at least 25 mm below the
surface of the concrete and the resulting holes be closed by cement mortar. All fins
caused by form joints shall be broken. All cavities produced by the removal of form ties, all
holes and depressions, honey-comb spots, broken edges or corners and all other defects
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shall be thoroughly cleaned, saturated with water and carefully pointed and rendered true
with mortar of cement and fine aggregate mixed in the proportions used in the grade of
concrete that is being finished of as dry a consistency as is possible to use. Considerable
pressure shall be applied in filling and pointing to ensure thorough filling in all voids.
Surfaces which have been filled/pointed shall be kept moist for a period of twenty-four
hours. Any repair and rectification of defective work is to be undertaken and carried out
as directed by the Engineer-in-charge.

If soft pockets/honey-combs, in the opinion of the Engineer-in-charge, are of such an
extent or character as to affect the strength of the structure materially or to endanger the
life of the steel reinforcement, he may declare the concrete defective and require the
removal and replacement of the portions of the structure affected.

All construction and expansion joints in the completed work shall be left carefully tooled
and free from any mortar and concrete. Expansion joint filler shall be left closed for its full
length with clean and true edges.

CONSTRUCTION JOINTS

Concreting shall be carried out continuously upto the construction joints, the position and
details of which shall be as shown on approved drawings or as directed by the Engineer-
in-charge. Such joints shall, however, be kept to the minimum.

For a vertical construction joint, a stopping board shall be fixed previously at the pre-
determined position and shall be properly stayed for sufficient lateral rigidity to prevent its
displacement or bulging when concrete is compacted against it. Concreting shall be
continued right up to the board. The board shall not be removed before the expiry of the
specified period for removal of vertical forms.

Before resuming work at a construction joint where the concrete has not yet fully
hardened, all laitance shall be removed thoroughly, care being taken to avoid
dislodgement of coarse aggregates.

When work has to be resumed on a surface which has hardened, the surface shall be
thoroughly hacked, swept clean, wetted and covered with a layer of neat cement grout.
The neat cement grout shall be followed by a 13 mm thick layer of mortar mixed in the
same proportion as in the concrete and concreting resumed immediately thereafter. The
first batch of concrete shall be rammed against the old work to avoid formation of any soft
pockets, particular attention being paid to corners and close spots.

In all cases, the position and detailed arrangement of all construction joints shall be
predetermined and got approved by the Engineer-in-charge.

Measurement of Concrete works

All concrete quantity to be measure in Cubic Meter Shuttering included. Id shuttering is
separate it should be measure in Square Meter.

Concrete works IS 1200 Part 2

Sr. No. | Description
Unit
1 Concrete works to be measured in Cubic meter

Finishing surface
1 Hacking or making rough surface should be included in description
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Measurement

1 No deduction for the following

a Ends of dissimilar materials for example, beams, posts, girders, rafters,
purlins, trusses, corbels and steps up to 500 square centimeter in cross-
section;

b Opening up to 0.1 square meter

C Volume occupied by reinforcement

d Volume occupied by pipes, conduits, sheathing, etc, not exceeding 100
square centimeter each in cross-sectional area or as specified

e Small voids not exceeding 40 square centimeter each in cross-section

2 Columns shall be measured from top of column base to
underside of first floor slab and subsequently from top of floor slab to
underside of floor slab above.

3 For Flat slab flare of column shall be included with column for measurement.

4 Beams shall be measured from face to face of columns and shall include
haunches, if any, between columns and beams. The depth of beams shall be
measured from bottom of slab to bottom of the beam except in case of
inverted beam where it shall be measured from top of slab to top of beam.

5 CHAJJA shall be measured inclusive of bearing. When CHAJJA is combined
with lintel, beam or slab, it shall be measured as clear projection.

6 Forming Cavity in Wall shall be measured in square meter.

7 Concrete Casing to Beams and Steel Stanchions should be measured in cum
and no deduction for beams

8 Boxed stanchions or girders, in which case boxed portion only shall be
deducted.

9 Concrete in channel shall be measured in cubic meters. Volume of channel
shall be deducted from the concrete. Where shape of cross-section is round,
elliptical or oval, area of section shall be taken as three-fourth of the width at
top, multiplied by average depth at center.

Pre-stressing concrete works
1 Grouting work is measured in Running meter
2 Strands is measured in Kilo grams

REPAIR OF CONCRETE WORK

All repair work will be done using Epoxy Mortar and Epoxy grouting as per the
seriousness of the defect.
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Concrete with satisfactory test results by with otherwise minor defects shall only be
considered unsatisfactory.

Repair of concrete shall be made by skilled workmen. Repairs shall be made as soon as
practicable after removal of forms and in a manner to meet the requirements for the finish
specified for the particular location.

The extent of repair shall be decided upon by the Engineer-in-charge. The cost of repairs
of defective areas shall be borne by the contractor. The Engineer-in-charge may adopt at
his discretion any other method of repairing like epoxy grouts or guniting etc., which will be
carried out by the contractor at his cost as per the specifications supplied by the Engineer.

Epoxy mortar

Epoxy mortar with quarts sand and SUNEPOXY 358 or approved equivalent brand
including applying bonding coat of epoxy with hardener formulations in required proportion
(as per manufacturers recommendations) in layers of built up thickness of 20& 40 mm,
etc. complete. Epoxy mortar shall be applied in wet on wet condition. i.e. epoxy mortar
should be applied when bond coat is wet.

Epoxy grouting repair work

Injecting approved low viscosity epoxy grout SUNEPOXY 358 or approved equivalent
brand with viscosity at 400-500 CP, into concrete at slab, beams, columns etc. by suitable
gun/ pump at required pressures drilling and inserting 12mm dia brass grouting multi
perforated nipples upto 30mm to 40mm depth, using M Seal around the nipple cutting of
nipples after curing, cleaning etc. complete.

NOTE: - Concrete shall be ready mix concrete RMC if mentioned in the BOQ &
accordingly price to be quoted. Use of mechanical vibrator shall be made for all
R.C.C. work wherever directed. All joints and gaps in the form work shall be
covered with water proof papers as directed and full water proofing paper shall
be used for casting the terrace/floor slabs and sanitary blocks at every floor.
Precast cement mortar (1:2) cover blocks or approved plastic cover blocks
shall be used for all RCC members as directed. Providing of cutouts for
manholes, vent pipes, extra shuttering for sumps and haunch portions for which
nothing extra will be paid. All sharp internal corners of walls, R.C.C. columns etc.
which are likely to be broken are to be rectified with no extra cost. The rates of
R.C.C. items are for floor height as per drawing including two stage shuttering.
Please refer the drawing prior to quote.

PLUM CONCRETE

Providing and laying plum concrete (1:5:10) with 150 mm to 200mm graded rubble stone
(not exceeding 35% by volume of concrete) and using 40 mm maximum size graded stone
aggregates including consolidation, finishing, curing etc complete as per direction of
engineer in charge and standard specifications

Measurement

To be measured in Cubic Meter as per standard practice.
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SPECIFICATION FOR R.C.C. BORED CAST IN SITU PILES

Scope of work

Providing drilling with tripod winch machine and concreting bored Cast-in-situ M 25 grade
R.C.C. pile of various diameter in position as per specifications in all kinds of soil including
cost of boring using drilling mud and bentonite to stabilize the bore and flushing the bore
of excess mud with freshly prepared drilling fluid by using pumps prior to placing concrete
by tremie pipe in one continuous operation. including the cost of all materials and labor for
placing of concrete and also including the cost of mobilization and hire charges of all
equipment necessary for boring, welding of reinforcement cage as necessary and
lowering of reinforcement cage, preparation and placing of concrete, including the cost of
concrete but excluding the cost of reinforcement and labor for bending binding etc. as per
drawing and technical Specifications and removal of excavated earth with all lifts and lead
Etc. Complete as directed by engineer in charge.

Rates to include

1. Rate should include cost of providing and placing of concrete in bore-hole with the
help of a tremie pipe

2. Rate Should include mixing of admixture in concrete as per requirement and IS
codes

3. Rate Should include providing and placing of lean concrete of at least 1.0 m above
the bottom of Pile Cap.

4, Rates are including fabrication, driving and removing of temporary liners upto 6 m as
per requirement of site condition and bentonite clay required to stabilize soll

5.  Pile tops will be chipped off to remove laitance and concrete above cut-off level.
Including Labor for breaking head of cast in situ bored pile / pre-cast driven pile
including repairing of pile head, straightening and bending of pile bars. The debris
generated after dismantling the pile will be initially stacked at a place designated by
client in the premises and thereafter disposed off from site by the contractor.
Contractor to take into account for the same while quoting for the items

6. No payment whatsoever will be made separately on account of chiseling at the
bearing rock and contractors in their own interest are requested to take into
account the variations of the bores etc. while quoting for the items in case of all
piling work.

7. Rate should include mobilization of machine to site, machine transfer from one point
to other, setting out and alignment of machine at every point.

8. Rate should include removal of mud/sludge/slurry/liquid earth obtained during piling
work from the working site and disposal of the same beyond the KMC/Municipal or
any suitable area with conformity of Municipal Corporation Rules using tanker
including loading and unloading the same with pump, clearing the site complete in
all respect as per direction of the Engineer-in-charge.

9. Rates to include testing of concrete as IS code

10. Rate should include clean the bore-hole and make the bore — hole ready for placing
steel cage

11. The rates shall include the cost of complete work including Pile Layout, mix
design, site laboratory equipment, all necessary testing of concrete

12. Contractor to give as built coordinates for the casted pile
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The contractors shall provide necessary materials, plant etc. required for driving. The
tube or tubes for driving shall be in exact position perpendicular and plumb while being
driven. Cast iron sheets, if provided shall be of approved size and quality at bottom. In the
event of the shoe being broken during driving, the same shall have to be replaced without
any extra cost. The tube shall be driven by two-ton hammer up to refusal.

After the tube is finally driven as above, the reinforcement bars as per design tied together
to form a hexagon with 25mm diameter M.S. bars helically bound as stirrups at 75 to
150mm c/c at centers, shall be bent and lowered in wards to fix into the shoe below. The
reinforcement bars shall project at least 600 mm. above ground level or above the top of
finished concrete pile level whichever is higher. The exposed bar and any wastage shall
not be paid. Pile from bottom of shoe up to bottom of pile cap shall be paid for in running
meters. The records shall be kept with reference to a fixed bench mark in the form of
reduced levels. The entries must be signed by the Contractors.

The tube shall be filled with cement concrete in the proportion as per drawing. The
concrete shall be Ready Mix concrete as per mixed design and proper water cement ratio
shall be maintained. The concrete shall be thoroughly consolidated to the entire
satisfaction of the Engineer.

Excess concrete should be removed from site at once. The top of piles should be finished
properly, neatly leveled and finished on all sides.

General

This specification covers Reinforced Cement Concrete bored cast in-situ piles including all
related items of work like chipping off a small length at the top, load test on a single and/or
groups of piles taking cores for ascertaining strength of concrete in pile etc. The relevant
clauses of the specifications for 'Concrete Plain and Reinforced' as per relevant IS Codes,
fall within the scope of this specifications.

Extent of contractor's services

The work to be provided for by the Contractor, unless otherwise specified, shall include
but not be limited to the following:

a) Furnish all labour, supervision, services, materials, piling equipment, tools, plants,
transportation etc. required for the work for pile foundations confirming to the
detailed drawings or as may be specified, including all surveying and setting out
arrangements necessary for fixing correct locations of piles, etc.

b)  The identification plan showing the proposed sequence of piling will be prepared on
the basis of the basic plan furnished by the Engineer, and the same approved from
the competent authority before commencing pile work.

c)  Submitin prescribed form detailed daily report of piling work done in prescribed form
giving all information as required by the engineer in charge.

d)  Furnish details of the pile boring and casting equipment giving all salient dimensions
and loads.

e) Carry out load tests to the satisfaction of the engineer in charge including casting
and dismantling of test caps, if done and submit the test results in prescribed data
sheet in pursuance to provision under clause of IS codes.
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f) Make necessary earthwork, all approaches, roads, etc for movement of the
equipment, excavation and cleaning up of the works area.

g) Maintain the Piling Records as per formats prescribed by client or its representative

h) In case it is subsequently noted that the pile has deviated from the tolerance
permitted as per IS, any additional expenses due to resulting consequences would
be debited from the contractor's dues and any checks/clearance done on behalf of
client or their representative would not absolve the contractor.

Work provided by others

No work under this specification will be provided by any agency other than the contractor
unless specifically mentioned otherwise elsewhere in the contract.

Codes and specifications applicable

All IS Codes pertaining to the items of piling work, concrete and reinforcement and not
listed above shall also deem to come under the purview of this clause. The provisions of
special conditions of contract, those specified on the execution drawings or other
specifications issued in writing by the engineer in charge shall also form part of these
specifications.

Conformity with designs

The contractor will prepare check list in approved proforma which will be called "Pile
Installation Card". At each important stage of the work as decided by the engineer in
charge for correctness and conformity with the design, specifications and drawings, before
allowing the next phase of the work to commence. These intermediate checks and
approvals by the engineer in charge will not, however, absolve the contractor from his total
responsibility to execute the work as per the specifications and drawings and to remove
any/or

Rectify all work which is defective or inaccurate.
Soil data

The information as to the bore hole log details and soil investigation report, are given in
good faith and general guidance only. The Employer will not be responsible for any
discrepancy or inaccuracies therein and shall not entertain any claim whatsoever from the
contractor on the basis of the same.

Other data

Nothing contained in this Contract document or these specifications shall relieve the
contractor from the responsibility of obtaining the approval from the engineer in charge,
the pile installation procedure to be followed by him. During the execution of the work
should any error or inconsistency appear in any of his contract documents, the contractors
shall not proceed with the work before obtaining instruction/clarifications from the engineer
in charge.

MATERIALS
General

Material such as Steel, Cement and RMC / Concrete will be contractor scope. All
materials whether incorporated in the works or used temporarily for executing will be of
the best approved quality conforming to the IS Code and specifications.
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Concrete & Reinforcement

The relevant clauses in the Specifications for concrete, plain, and reinforced, enclosed are
applicable. If no specific specifications are enclosed, the IS Codes are deemed to form
part of this specification.

PILE SHOES & SHELLS

a)

(b)

Pile Shoes

Pile shoes, where used, should be manufactured out of best quality cast Iron or steel
with proper treatment, the composition and thickness of the material being of special
importance where they are likely to be in contact with harmful chemicals and organic
materials causing deterioration in service. The shell tubes which are to be left in
place should also receive similar consideration in selection.

Shells

Temporary steel casing used in the lined bored piles, shall be straight and shall have
sufficient wall thickness and strength to withstand without damage, distortion, etc.
during driving and to resist harmful distortions and buckling due to soil pressures
developed during installation of the pile or adjacent piles. Where screwed joints are
used to connect successive lengths of casing pipes, the thickness of the casing wall
shall not be less than 16 mm.

DRILLING MUD (BENTONITE)

(@)

(b)

General

Drilling mud corresponding to basic properties given IS codes shall be used to
keep the sides of the bore holes established. Mud shall have THIXOTROPIC
properties i.e. gel forming property. The drilling mud shall have such properties as
to permit the formation of filter cake on the sides of the bore holes, the thickness of
which would depend on the nature of the subsoil deposit. Sodium based
bentonites have ideal properties suitable for use as drilling mud. Bentonite MTC
must be submitted to clients representative for approvals.

Specifications/ Properties
The suspension used for boring work shall satisfy the following requirements:
Fresh sodium based bentonite shall have —

a) The liquid limit shall be more than 300% when tested in accordance with IS
codes and less than 450%.

b) The PH value of 5% bentonic suspension shall be between 8 and 11.5.

c) The free water standing after 24 hours of 10% suspension of 100 cc shall
be only a thin veil of water.

d) Sand content of bentonite powder shall not be more than 7%.

e) The marsh viscosity of 5% suspension when tested by mash concrete
should be around 37 sec.

f) The 10 minute gel strength of fresh 5% bentonite should be between 10 to
75 kg/Sqg.mt.
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(c)

(d)

Q) The density of the bentonite solution should be above 1.11.

Reuse

During boring operations the fresh suspension gets contaminated with bored spoil
and gradually becomes heavy. This contaminated bentonite may be reused
depending upon the manner of boring, type of strata encountered and the specific
gravity of the contaminated bentonite. It is essential to check the specific gravity of
the bentonite in the bore holes before concreting. The contaminated bentonite may
be collected in a suitable receptacle and allow the heavier particles to settle and
the slurry washed before reuse.

Disposal

The drilling mud shall not get spread outside the working area and shall not create
any hindrance to moving traffic and shall be suitably disposed off without causing
any nuisance to the surrounding area in a manner approved by the Engineer-in-
charge.

STORAGE OF MATERIALS

(@)

(b)

General

The relevant clauses pertaining to 'storage of materials' under specification for
'Concrete Plain and Reinforced' and prestressed as per IS codes will apply.

Cast Iron or steel shoes and shells

All cast iron or steel shoes and shells will be painted with two coats of anti-
corrosive paint or smeared with protective layer of grease and kept stored in
weatherproof sheds, in such a manner that they remain off the ground, on sturdy
racks and enable quick and easy inspection.

INSTALLATION

All installation requirements for bored pile shall be in accordance with IS codes
and as supplemented or modified herein or by other best possible standards to the
satisfaction of the Engineer in charge where the specific requirements mentioned
in this section of the specification wherever not have covered fully in all aspects.

GENERAL

The tenderer shall furnish complete information about the type of piles offered with
sketches of pile sections showing method of driving the casing or boring as the
case may be, details and availability of driving equipment. The tenderer is supplied
with bore hole logs or any other data indicating the nature of the soil strata
expected at the site. All piles will have to be bored to the required founding level as
shown on the drawings or as decided by the Engineer in charge.

TYPE OF PILE

(i)

Type

All piles shall be bored cast in-situ concrete piles reinforced as per design
requirements.

For any type of pile adopted and in spite of different methods of installations,
concreting, etc. the load carrying capacity of single and group of piles shall not be
less than the design loads indicated on the drawings.
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(@)

1.

(i)  Diameter

The casing/boring shall be of such diameter as to give the necessary specified
nominal diameter of the concrete pile. In general, the measurement of the diameter
of the pile shall be as follows:

a) For cast in-situ bored piles, employing temporary casing withdrawn during the
placing of the concrete, the nominal diameter shall be the outside diameter of the
temporary casing.

b) For cast in-situ bored piles with permanent liner, the nominal diameter shall be
the inside diameter of the permanent casing left in place.

c)  For partly lined or unlined bored cast in-situ piles using drilling mud, the nominal
diameter shall be the inside diameter of the guide liners (temporary or
permanent).

d) The size of the cutting tool shall not be less than the diameter of the pile by more
than 75 mm.

e) The Contractor may, however, be required to demonstrate to the Engineer in
charge, if so called for by him, that the diameter of the bore hole for its full length
is not less than the nominal diameter specified and this may be done by lowering
a guide ring having a diameter equal to the nominal diameter of the pile into the
bore hole before concreting the pile or lowering the reinforcement cage.

IDENTIFICATION OF PILE

A plan showing clearly the designation of all piles by identification system shall be
filed with the Engineer in charge before installation of piles is started, if so desired
by the Engineer in charge.

PILING SEQUENCE

The piles shall be installed in such a sequence that the carrying capacity of
previously installed piles is not reduced or there is no appreciable upheaval of
ground causing unusual soil resistance to rest of the pile driving or the soil is not
flowing out laterally during driving operation. The Engineer in charge shall review
on the sequence of the groups of piles that the contractor proposes to follow for
construction and the Contractor shall have to follow this sequence.

WORKMANSHIP & CONSTRUCTION OF PILES
General

Piles shall be constructed by acceptable method which leaves their strength
unimpaired and which develops and retains the required bearing resistance.
Equipment and the method of construction of the pile shall be such that the pile is
installed in its proper position and alignment and truly vertical.

Pile construction shall be carried out by using standard bored piling process. Piles
shall be cased with mild steel liner of required thickness which shall be provided up to
depth shown on the detailed working drawing supplied by the Engineer in charge.

For uncased piling for boring beyond the depth of M.S. casing shall be done using
bentonite slurry to prevent the subsoil from caving. This shall be of approved quality
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and standards as prescribed under detailed specification for pile foundation work
given in the document. The boring shall start from the level as indicated in the
drawings.

Further, for all types of bored piles including the use of open-end casing, the tenderer
shall submit, in view of sub-soil water being present in the bore hole, particulars of
concrete placement method so as to reduce to a minimum, the contact of fresh
concrete with ground water. It is imperative that the bore hole shall exclude an sub-
soil material before placement of reinforcement and concrete inside the casing or
bore hole. Details of the concrete placing equipment and / or any other process
intended to be used by the tenderer for such conditions, shall be fully described.

The reinforcements of the pile should project out, above the top level of the pile by a
minimum length of 600 mm or as specified, to be later or bent and embedded in the
pile cap concrete.

Concrete shall be placed and compacted at least up to 1 meter above the cut-off level
& to comply to IS 2911.

To construct the pile cap, the ground will be excavated to expose the top portion of the
piles, which will be dismantled neatly up to the cut-off level, removing all cracked,
loose and unsound concrete. The top surfaces of the piles will be kept rough and
treated by keeping wet and application of near cement coat, before concreting of pile
cap to ensure bond with the pile cap concrete in which they will be ultimately
embedded. In case any pile is to be rebuilt, it will done by contractor at his own cost.

In case, the casing is directed to be removed, care shall be taken to ensure that there
is no gap left in the concrete of the pile and that the reinforcement are not displaced.

QUALITY CONTROL

The contractor shall submit a work methodology statement for approval of the
consultant.

The contractor shall maintain quality control for all items of work including
materials and every stage as may be directed by the Engineer, to ensure
compliance with contract specifications and shall maintain and submit to the
Engineer, records of the same. The quality control requirements stipulated under
the specifications for 'Concrete Reinforced and Plain’ will apply wherever relevant.
In addition, the requirements will include but not be limited to the following:

a) Location and Plumb : Control survey for accuracy in plan

plumb and check for verticality.

b) Slump : Slump to be 150mm 180mm at pouring point.
c) Boring : Prevention of any cave-in of subsoll
d) Casting of Piles : Check inside casing of boring as the

case may be, reinforcement cage, concrete
mix, placing, consolidation

f) Load tests : As prescribed under these documents if any
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CONCRETE IN PILES

(@)

(b)

(c)

(d)

(€)

()

General

This shall conform to the specification for 'Cement Concrete - Plain and
Reinforced' as per IS Codes to the extent it has been referred to or applicable for
this purpose. The concrete shall be as per design mix specified and of approved
quality. The entire depth of the pile shall be concreted in one operation without
stoppage. All concreting operation for piles shall be carried out during day time
only. Exposed portions of piles shall be cured for at least 10 days from the date of
casting. When installing the piles in groups, sufficient time shall be allowed for
freshly poured concrete in pile to set before installing adjacent piles. The Engineer
in consultation with the Contractor shall determine the installation sequence and
time schedule to ensure that freshly concreted piles are not damaged due to
installation of adjacent piles.

Materials

Unless otherwise called for on the drawings or in the bills of quantities, the
concrete shall be of grade as specified in design and drawing. In case of alkaline
water sulphate resistant cement as directed by the Engineer in charge may be
used. All materials to be conforming to IS codes.

Volume Check

Concreting shall start as soon as possible after driving the closed end pile tube or
completion of boring. Concrete shall be so placed as to fill the entire volume of the
hole without segregation and formation of voids caused by faulty consolidation or
entrapped air. The volume of concrete placed shall be observed in the initially cast
piles and the average figure obtained shall be used to check whether there is
undue deviation in concrete consumption and if so the same shall be brought to
the notice of the Engineer without further work on piling.

Consistency

Where the concrete is cast in place in an open-end tube, its consistency shall be
suitable to the method of compaction employed in the formation of piles. If
necessary, concrete shall be as dry as possible to minimize shrinkage and the
possibility of cement being washed down by flow of subsoil water if any while
casing is withdrawn. Plasticizing agents may be used by the contractor to improve
the workability but the Engineer may be furnished with proof that the proposed
plasticizing agent has no adverse effects on the hardened concrete of
reinforcement. Care shall be taken against segregation of concrete while passing
through the reinforcement cage, and against inflow of soil and water during
withdrawal of the tube, if such method is adopted, by maintaining sufficient head of
concrete inside the tube. The extraction of casing shall not cause any shearing or
necking of the poured concrete thereby reducing the capacity of the piles.

If it becomes necessary to place concrete through water, this should be done with
special equipment and necessary precaution in conforming to specification as may
be got approved by the Engineer. Slump of concrete shall range as per IS codes
depending on the manner of concreting.

Testing
Concrete testing should be done as stated below in concrete specification.

Acceptance
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The Engineer reserves the right to reject any pile of deficient concrete strength.
Such rejected piles shall be replaced by the contractor at his own cost who shall
also bear the additional costs of widening the pile caps resulting from the grouping
of the piles as a result of replacement of piles. The Engineer also reserves the
right to order a change in the mix design and/or water cement ratio to obtain the
specified strength of workability if so considered necessary during execution.

REINFORCEMENT IN PILES

Reinforcement (HYSD TMT Bars) conforming to IS codes suitable for cement concrete as
per standards specifications for reinforcement concrete for general building work shall be
applicable for this specification to the extent it has been referred to or applicable.
Reinforcement used in cast-in-situ piles shall be made up into cages sufficiently well wired
or span welded to withstand handling without damage. The bars shall be so spaced as not
to offer obstruction in placing concrete. Care shall be taken to preserve correct cover and
alignment of reinforcement throughout the operation of placing the concrete. Any distortion
or displacement of reinforcement during the compaction of concrete or while extracting the
tube shall be avoided.

Joints in longitudinal reinforcement bars, if unavoidable, shall be made by lapping and the
laps shall be tack-welded to prevent distortions of the reinforcement cage. The lap length
of longitudinal bars beyond the pile cut-off level shall be as shown on the drawings.

Unless otherwise specified in the drawings, the lateral reinforcement shall consist of a
helix made from 8 mm. dia bars at a pitch of 150 mm through the length of the
reinforcement cage.

Concrete cover over all reinforcement including lateral helical reinforcement shall be 50
mm unless otherwise specified or shown on the drawings.

Care shall be taken to preserve the correct cover and alignment of reinforcement free from
any twist, throughout the whole operation of placing the reinforcement in the bore hole and
placing the concrete.

DOWELS
The contractor shall provide necessary dowels as directed by the Engineer if so required.
INSPECTION

For cast-in-situ, bored piles, the contractor shall get the Engineer bore hole inspected by
engineer for proper plumb, location, compaction of founding surface, pressure of water
and other requisites. The diameter of the hole may also be checked in the case of
bentonite slurry bored piles by lowering a guide ring through the depth of the hole. The
depth of the bore hole shall be measured by means of a chain to which a plumb bob
weighing not less than 250 gm is attached. The contractor shall provide all the equipment
required for the above inspection and he shall co-ordinate this work with the Engineer in
charge. Concreting shall start only after the Engineer has approved the bore hole. All
facilities, equipment and labour required for inspection by the Engineer mentioned above
shall be provided by the Contractor promptly and free of cost.

RECORD OF INSTALLATION OF PILES

A joint record shall be maintained by the Contractor in a proforma approved by the
Engineer, of the entire penetration for every pile and the behavior of such pile during its
entire process of construction as per IS codes. These records shall be submitted to the
Engineer in charge regularly as the job progresses. Any sudden change in the rate of
penetration which cannot be ascribed to the nature of the ground or any deviation from the
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designed location, align