PART - |

o frerd) o

NATIONAL LAW UNIVERSITY,ODISHA
KATHAJODI CAMPUS, NARAJ
CUTTACK

TENDER DOCUMENT FOR CIVIL AND EXTERNAL DEVELOPMENT WORK
FOR
NATIONAL LAW UNIVERSITY CAMPUS WORKS

NAME OF THE WORK : CIVIL AND EXTERNAL
DEVELOPMENT WORK OF
NATIONAL LAW UNIVERSITY
CAMPUS:
PLACE OF SUBMISSION : At the office of the
OF THE TENDER PAPER Vice Chancellor

National Law University Odisha .
At- Naraj, Cuttack - 753015,
Odisha

ARCHITECT:

M/S. RATH ARCHITECTONIC

PLOT NO. 104, MADHUSUDAN NAGAR
UNIT — 4, BHUBANESWAR-751001

PH NO.-(0674)2390940,2395340.



CIVIL, EXTERNAL DEVELOPMENT AND FIREFIGHTING WORK F OR

SI.No.

©o N r~®ODNE

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24,
25.
26.
27.

28.
29.
30.
31.

32.

NATIONAL LAW UNIVERSITY CAMPUS WORKS

INDEX
Description

Index

Contact data

Tender Notice

Instruction to tender

Check list

Pre qualification of contractor

Article of agreement

From of tender

General rules & instruction for the
guidance of tender

Appendix

General conditions of contract

Special conditions of contract

Safety code

Maintenance of records

Letter of acceptance

Form for mobilization advance

Bank guaranty & security deposit

Performa of monthly progress reports

Receipt of material at site

Performa of cube test

Performa of measurement block

Performa of running bill form

Form secured advance

Form for payment of advance on materials

Memorandum for payment

Performa of site order book

Performa for applications by
contractor for extension of time

Performa of hindrance register

Technical specification of materials and Make

of materials
Schedule of quantity (BOQ)
List of the tender drawings

Page No.

4-7
8-15

16
17-20
21-24
25-28

29-32
33
34-61
62-67
68
69
70
71-73
74-75
76
77
78
79
80-82
83
84-86
87-88
89

90

91
93-28



CONTRACT DATA

A. GENERAL INFORMATIONS

Sl. No. Item Details

1. Name of the work Civil and External developmentks
for National Law University, Odisha.

2. Employer National Law University, Odisha (
NLUO)

3. Employer’'s Representative PMC / Project Managdr@ensultant
(PMC)

B. BID INFORMATION

ne

Sl. No. ltem Details
1. Intended completion period / | 9( Nine) English calendar months.
Time period assigned for
Completion.
2. Last Date and time of Date : 09.12.2016
submission of BID Time: 3: 00 P.M. (15 : 00 hrs).
3. Cost of Bid Documents
i. Bank draft amount Rs. 10,500 00 . 00 (Rupees Teumstnd
five Only)
ii. In Favor of The Registrar,
National Law University, Odisha, Naraj,
Cuttack-753015, Odisha
iii. Payable at Cuttack
4 BID Security
i. Amount Rs. 29,00,000 . 00 (Rupees Twenty Nir
Lakhs Only)
ii. In favor of The Registrar,
National Law University, Odisha, Naraj,
Cuttack-753015, Odisha
iii. Payable at Cuttack
5. Pre-Bid Meeting Date: 02.12.2016 at NLUO at3® PM.
6. BID validity period 4 (Four) months from theespng of
price bid.
7. Currency of Contract Indian National Rupee
8. Language of Contract English




NOTICE INVITING TENDER

National Law University Odisha invites sealed tensdfrom the contractors on item rate
basis for Civil and External development workspmposed National Law University
Campus at Naraj, Cuttack, ODISHA, details of tagdare as under.

a. Name of the work : Civil and External developineark
of National Law University ,Odisha
Campus

b.  Time allowed for completion : Months for the total works from

the date of issue of LOI.
Brief division of work will be done as follows

Time period to be fixed 9 (Nine) months, which udés the following the Part (A) and
Part (B) work with operational from the date of extion of work as per the following

Part (A) to be completed by 4 (four) Month from thege of issue of LOI.

PART -A
(@ Library building Civil, P.H. Electrical and Firefiging work.

PART -B

() All External Development
(@) Road Rain water, Drainage etc.
(b) Boundary wall
(c) Site development
(d) Recharge Pit
(e) Watch Tower.
(H  Fire Fighting UG sump & pump room.
(g) Domestic and treated water supply
(h) Bore well.
()  Landscaping
()  O.H.T, cum pump house
(k)  Rain water collection room
()  Ext. sewerage system
(m) U.G.R (125 Cum with pump house 4nos)
(n)  U.G.R (150 Cum with pump house )
(o) External electrical work
(p) Fire fighting system.

Part (B) Balance construction which includes sdcand third floor to be completed and
operational in all respect on or before 270 da§sronths) from the issue of LOI / work
order.

c. Earnest money deposit : Rs29,00,000.00(RupeestivNine
lakhs)
d.  Security deposit : 5% of the contract value



—

Sale of tender document date
Cost of Tender document

Last date & time of receipt of tender

Pre bid meeting

Address at which the tenders are to be
submitted :

Date & time of opening tenders:

Place of opening tenders:

Validity of offer:

Liquidated Damages.

19.11.2016
Rs 10,500.00 (Rupkes thousand
five hundred only)

09.02@at 3:00 P.M.

02.12.2016 At NLUO, Nasite at
3:30 P.M.

The Vice Chancellor
National Law University ODISHA .
Naraj, Cuttack - 753015, ODISHA

09.12.2016 at @0 P.M (16 : 00
Hrs)

At the office of
The Vice Chancello
National Law University Odisha .
Naraj, Cuttack - 753015, ODISHA.

4 (Four) months from the eping of
price bid.

0.5% of the estimatedraontvalue
shown in the tender per week subject
to a maximum of 5% of the accepted
tender amount.

In case the date of opening of tenders is declaseal holiday , the tenders will be opened
on the next working day at the same time.

National Law University Odisha has the right teegmt/ reject any / all tenders without
assigning any reasons.

For and behalf of National Law University Odisha .

n. Technical Bid Criteria

Contractors who successfully executed similar wonkay apply on or before ..... ,
03:00P.M. their tender can only be opened.

1. Basic criteria for pre-qualification of contractfsms:

a. Intending contractors/firms should have minimumeang experience

in the construction field.

b. Intending contractors/firms should have succglystompleted one
similar type of works in for Government/PSUs/ CPYNIVD (State),
reputed corporate etc. during last seven years.



2.

C.

Intending contractors/firms should have sucediystompleted similar

type of works previous day of last date of sulsiois of tender, under
as on for Government/PSUs/ CPWD/PWD (State)/ aaitpo etc.

during last 5 ( five ) years.

Three similar works each costing not less tRan 12.00 Crores in last

five years

il. Two similar works each costing not less thad&60 Crores in last five

years.

iii. One similar works costing not less th&s 24.00 Crore#n last five

years.

Similar work means: Civil, P.H, Electrical, Extefndevelopment and
Firefighting work etc.

d.

Intending contractors/firms should be financialgpeble and should
submit solvency certificate for an amount of R®01Crore from any
Nationalized Bank.

Annual turnover of the renderer during last thriearicial year (2013-
14,2014-15,2015-16 should be at least Rs. 30.00e€ra one of the
year or the total turnover last three financialryas mentioned should
be minimum Rs. 60. 00 Crores.

Intending contractors/firms should be financialgpeble and should
submit solvency certificate for an amount of Rscriires from any
Nationalized Bank.

Intending contractors/firms must have sufficient pexenced
personnel, technical knowhow, establishment, pdguipment to
complete the project well in time.

The interested Contractors/firms may applyhi@ prescribed format (as per
Annexure-I)
The eligible Contractors/firms may obtain presed format from

a. Office of The Vice Chancellor, National Law Unigdy Odisha,

Naraj, Cuttack - 753015, ODISHA (from 10 AM to 5 Pibm
Monday to Friday and 10 AM to 2 PM on Saturday).

The prescribed format duly filled in with all ressary particulars as stated in
the prescribed format along with attested copiescatificates/credentials
regarding jobs undertaken at various organizatgireauld be submitted in a
sealed cover super scribing “Pre-qualificationCGuntractors for civil and
external development work at NLUO” at the foliog address on or before
09.12.2016 by 03:00PNrhe Vice Chancellor, National Law University
Odisha. Naraj, Cuttack - 753015, ODISHA.

. Selection will be made based on particulars andiah@nts furnished by the
applicant as required and satisfactory verificatoanried out by the PMC /
NLUO. Incomplete information in the application Wwiead to summary
rejection. If any information furnished by the appht is found incorrect at a
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later stage, they shall be liable to be debarredchftendering/taking up the
work. NLUO reserves the right to verify the partams furnished by the
applicant independently.

4. The successful bidder after qualifying the technidabid (Envelope-A) are
requested to come up with a Power Point Presentatio upon their
credibility & on their successfully similar executel works etc. on dtd.
10.12.2016 at 11.00 A.M. at NLUO Campus

5. For any other clarifications, intending agenciesyntantact at The Vice
Chancellor above mentioned address before thelédstof submission during
working hours as mentioned above.

6. Incomplete applications and applications not fillebperly with requisite
details are liable for rejection and NLUO will nentertain any further
communication in such cases.

7. The NLUO reserves the right to accept or reject@mgll applications without
assigning any reasons whatsoever.

8. Pre-bid meeting with all contractors shall be hatdNLUO site Office at
Cuttack, seven days from issue of publicationaredt 02.12.2016 at 03:30
PM at NLUO site office at Cuttack, wherein contoais can clarify any
doubts /discrepancies in documents Tendered drawjrand indicate only
missing or any item taken extra in the descripbbitem, Tendered drawings
or any details conveying different meaning at ddfe places, other missing
details or any missing item in Tendered drawings/Specifications /
Conditions. All queries needs to be put up in wgtito the “ The Vice
Chancellor, NLUO, Cuttack within 7 days from thetel of issue of this
document. No further clarifications shall be giveyn NLUO and contractor
shall not claim any extra payment in future. Alsantcactor shall not be
entitled for any claim on such issues at later.date

All the queries should be brought out during the-Bid meeting only in
writing.

All the queries shall deliberated and correctivéoacif any shall be taken
during the Pre- Bid meeting.

9. No interest shall be paid on Earnest Money Depasit Retention money or
any other securities.

10. Amendment of Bidding Documents:
I. Any addendum thus issued shall be part of tddibg documents
and shall be notified in the websitevw.nluo.ac.in
11. All pages of tender document should be signe@dntractor, NLUO, PMC

The Vice Chancellor
National Law University Odisha.
Naraj, Cuttack - 753015, Odisha



TENDERS SHOULD BE SUBMITTED AS FOLLOWS :

1. Tenders are to be submitted on the printed formmged by us. The Contractor
should quote the rates in figures as well as indeoBpecial care should be taken
to write the rates in figures only in such a wagttimterpolation is not possible.
The total amount should be written both in figueesd in words . In case of
figures, the words . “Rs” should be written beftie figure of rupees and words
“p” after the decimal figures e.g. Rs. 2.15 “p” andase of words, the words the
word “Rupees” should precede and the word “Paikeukl be written at the end,
Unless the rate is in whole rupees and followedh®y words “only” it should
invariably be upto two decimal places . While gngtithe rate in schedule of
guantities , the words “Only” should be written s®#ty following the amount and
it should not be written in the next line. The ambaf each item shall be worked
out and the requisite total shall be given. Allreations shall be attested by the
initials of the Tenderers . In case of any discneyd difference, the rate quoted
in words in the original copy of the tender and @n@ount derived there from shall
prevail and be binding . If the rates in words ao¢ written, the Tender will be
rejected.

2. ENVELOPE MARKED “PART-A"
Envelope marked “PART-A" shall contain the follog Documents :
a. Forwarding letter along with the organization plefi
b. Earnest money deposit furnished in the form of €edsdemand Draft /
Banker’'s cheque drawn in favour of “ The RegisttATIONAL LAW
UNIVERSITY ODISHA ” and payable at Cuttack for thamount

indicated in the Notice Inviting Tender.

c. Latest photocopies of upto date Income Tax ands3abe Clearance and
turn over Certificate.

d. Completion certificate towards similar type of wemxecuted.

e. Copy of Firm / Company registration certificate, ANumber, Tin
Number, PF Number, Service tax certificate.

f. Intending contractors/firms should be financiallgpable and should
submit solvency certificate for an amount of Rs.crbres from any
Nationalized Bank, (Validity — 1 year).

g. The term and conditions which are of commercial taathnical nature if
any that the tenderer wishes to stipulate.

h. Organizational man power and equipment detail.

i. Any other papers the tenderer wishes to submit.



J. Note : All the document shall be annexed as perahove mentioned
order.

k. All document shall be signed and stamp.

I. All the above mentioned original document shalpbaduce at the time of
technical bid verification.

Note : All the document shall be annexed as peatiove mentioned order.
All document shall be signed and stamp.
All the above mentioned original document shall greduce at the time of
technical bid verification.

3. ENVELOPE MARKED “PART-B”
Envelope marked” PART-B” shall contain the Priceshd@er Volume in duplicate
—Marked “ORIGINAL” & “DUPLICATE”", on the body of tk tender paper issued
in which case the tender may be liable for rejectio

4. ENVELOPE MARKED “PART-C”.

Envelope marked No-PART"A” & “B” shall be put iaidge envelope of adequate
size marked “PART-C” which shall be properly seal@tiis envelope, which
shall be, endorsed on the outside face “TENDER OALCAND EXTERNAL
DEVELOPMENT WORK FOR NATIONAL LAW UNIVERSITY CAMPUS
WORKS AT NARAJ, CUTTACK, ODISHA FOR NATIONAL LAW
UNIVERSITY ODISHA ".

Outer envelope (Marked “PART-C”) containing th@aeate tender documents as
mentioned herein above shall be opened in theeofit the Vice Chancellor,
National Law University Odisha , Naraj, Cuttack753008, Odisha. at
09.12.2016, at 16.00 hrs in the presence of theseptatives of the Architect and
of those tenderers who chose to remain present.

Envelope “PART-A” containing earnest money depskill be opened first and if
the Earnest money deposit is not found as presttife tender shall be rejected
and other sealed envelope will be returned unopémdige representatives of the
concerned tender if present. Then the coveringerlettithout mentioning the

tender amount arrived from the quoted rates andralocuments as specified
herein above will then scrutinized and commentsidans which has financial

implication will be evaluated by the Architect /eth Employer may discuss
comments / conditions with the tenderers .

Envelope “PART-B” containing the priced tender voks in original and
duplicate will be opened on the same day i.e.,2022016 at 16.00 hrs.

The acceptance of the tender will be made by tHelWNO who does not bind
himself to accept the lowest or any other tendguast thereof. No reasons will be
furnished for acceptance and rejection of the tende

FOR AND ON BEHALF OF
NATIONAL LAW UNIVERSITY ODISHA ,
NARAJ, CUTTACK, ODISHA



1.0 Scope of work.

Sealed tenders are invited by “National Law Uniitgr€ampus at Naraj, Cuttack,
ODISHA, for Civil and External development workg for National Law University
Odisha Campus Works at Naraj, Cuttack ODISHA.

1.1 Site & location.
The proposed work is to be carried out at Narajtdci, ODISHA .
2.0 Tender Document.

2.1. The work has to be carried out strictly adowg to the conditions stipulated in the
tender consisting the following documents and tlestrworkman like manner.

Instruction to tenderers.
General condition of contract.
Special Condition of Contract.
Technical Specifications.
Additional specification.
Tendered drawings.

Price Bid.

2.2. The above documents shall be taken as comepliary & mutually explanatory
of one another but in case of ambiguities or diganeies , shall take precedence
in the order given below.

a) Price Bid.

b) Additional Specifications.

c) Technical Specifications.

d) Tendered drawings.

e) Special Condition of Contract.
f) General Condition of Contract.
g) Instruction to Tenderers.

1.3. Complete set of tender document including Tenddradiings can be obtained
in person from the National Law University Campuat Naraj, Cuttack,
ODISHA, for Civil and External development worksfor National Law
University Campus Works at Naraj, Cuttack ODISH#etween 10.00 to 17.00
hrs. on any day except holiday during the periochtoeed in the Notice
Inviting Tender on payment of Rs. 10,500.00 by nseaf demand draft drawn
in favor of “The Registrar, National Law UniversiBDISHA” Naraj, Cuttack,
ODISHA.

1.4. The tender documents are not transferable.
3.0 Site Visit.
The Tenderer must obtain himself on his own rasmlity and his own expenses

all the information and data which may be requifedthe purpose of filling his
tender document and enter into a contract for #tesfactory performance of the
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4.0

work. The tenderer is requested satisfy himselardigg the availability of water,
power, transport and communication facilities, ttearacter quality and the site
quantity of materials, labour, the law & order ation, climatic conditions local
authorities requirement, traffic regulations etc.

Scope of Demolition work

a. The contractor shall undertake demolition of thédaug under supervision of the
PMC/N.L.U.O’s representatives without causing daengneighboring structure,
public utilities, lives and properties of the neighhs, persons engaged in
supervision and demolition of work. The owner witht be held liable for any
willful damage and loss caused to lives and progees mentioned above and the
contractor shall remain liable to indemnify on amgof any loss and damages.

b. The contractor shall engage only skilled persond anpervisor who are
conversant with demolition procedure, practice safety rules.

c. The contractor shall arrange for disposal of thealeshed materials from site in
an organized and systematic manner without caukingrance to N.L.U.O
premises/ public and traffic.

d. Any precious material, item of antique nature foumdhe process of demolition
shall be returned to the owner, should in the gpirof the owner the material so
retrieved are of adequate significance and value.

e. The contractor shall pay the net salvage valueamoeo on account of demolition
work in the form of a bank draft / bank Guarantesied from a nationalized bank
during the executive of the contract agreement.

f. The demolition shall include the removal of allustures upto bottom of
foundation including taking our foundation and ltefg the same with
consolidated earth and leveling the site as didelolethe consultant.

g. Articles of the following nature are consideredbi® the property of the NLUO
and shall not be within the scope of the contract shall not be taken away by
the contractor.

Tube well with hand pump

Electrical accessories with fans, lights etc.

Loose furniture made of timber or steel, work statipartitions etc.
Trees and plantations

h. All buildings and structures including services oggound and under ground
related to the building and structures inclusivéonindations within the area to be
cleared except those mentioned as stated abovebghdismantled and removed
away from the site. Simultaneously with dismantliaty debris are to be removed
from the site in, conformity with the local bye Isxand municipality regulation.

i. Any services running through the site but servinlgeo areas / sites shall be
diverted by the NLUO prior to handling over theesiir on receipt of intimation
from the contractor during dismantling of exististgucture. The diverted services
should in no way be disturbed. If any disruptioristhee services occur due to
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activities of the contractor, it will have to bestered by the contractor forthwith
at their own cost.

. a

b:

The contractor shall not be allowed to use aeg autside the area to be
cleared for stacking of materials or any otheippse, whatsoever.
Salvaged materials shall not be stored on tieeesicept upon the specific
approval of the PMC/NLUO.

The work of dismantling and removal of dismantledtenials must be done in
such a way so as to cause no damage to any neig@lsbructures, properties or
disturbance to public. The contractor must takgedcautions, necessary for the
safety of public and properties around the areaagaihst injury to or loss of life
to his workmen. Any such damage or loss shall beQbntractor’s liability.

k. STANDARD SPECIFICATIONS:

The demolition work should be carried out as pgr Code of Practice
No. 4130:1967 (Safety Code of Demolition of Builgt).

The contractor shall provide all necessary plants materials, labour,
transport etc. required for complete the proposeddition and
removal of the materials.

The contractor shall obtain necessary permissimm the Municipality
and/or any other authority that may be requiredd®molition of the
structures etc. Necessary fees if required shall pha by the
Contractor and no separate payment on this acasilinbe made to
him.

The contractor shall provide in suitable placesstadard barriers in
boarding and such additional safeguards that mayeloeired to
protect the

public from injury or damage of any kind due to therk under this contract
and shall maintain such protection until the coripteof this work. He shall
arrange to pay all Municipal fees and other ledirges that may have to be
paid and keep the NLUO free from any liability mst respect.

V.

Vi.

No encroachment of roads will be allowed for stgridismantled
materials to avoid inconvenience of operation @f khL.U.O activity,
vehicular traffic and pedestrians.

Shelter or stay for the labourers has to be archbgehe Contractor.

The tenderer will be fully responsible for considgrthe financial effect of any or all the
factors while submitting the tender.

5.0. Earnest Money.

5.1. The tenderers are requested to submit theestamoney of Rs. 29,00,000.00 in
the form of Demand draft drawn in favor of “ The dirar, National Law
University ODISHA, payable at Cuttack.
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5.2.

5.3.

5.4.

5.5.

6.0.

7.0.

7.1

7.2.

8.0.

9.0

10.0.

EMD in any other form other than as specifibdve will not be accepted. Tender
not accompanied by the EMD is liable to be rejected

No interest will be paid on the EMD.

EMD of unsuccessful tenderers will be refuhaeth in 30 days of award of
contract.

EMD of successful tenderer will be retainechgart of security deposit.
Initial Security Deposit.

The successful tenderer will have to submit a sbiegaivalent 1% of the contract
value less EMD by means of D/D drawn in favor offe Registrar, National
Law University ODISHA payable at Cuttack within arppd of 15 days of the
acceptance of tender.

Security Deposit.

Total security deposit shall be 5% of thetamst value. Out of this 2% of contract
value is in the form of initial security deposit mh includes the EMD. Balance
3% shall be deducted from the running accountdbithe work at the rate of 5%
of the respective running account bill i.e. deductfrom each running bill
account will be 5% till total 5% of contract valige reached. 50% of the total
security shall be paid to the contractor on thasbasPMC certifying the virtual
completion. The Balance 50% would be paid to thetrector after the defect
liability period as specified in the contract.

No interest shall be paid to the amount megiby the N.L.U.O as Security
Deposit.

Signing of the Contract Document.

The Successful tenderer shall be bound to implerttentontract by signing an
agreement and condition of contract attached hénewithin 30 days from the
receipt of intimation of acceptance of his tendgrthe N.L.U.O. However, the
written acceptance of the tender by the N.L.U.OIl wibnstitute a binding
agreement between the N.L.U.O and successful tendenether such formal
agreement is subsequently entered into or not.

Validity of Tender.

Tender shall remain valid and open for acceptawnce & period of Two (2)

months from the date of opening of price bid. ¥ tenderer withdraws his/her
offer during the validity period or makes modificets in his/her original offer

which are not acceptable to the N.L.U.O withoutjymteee to any other right or
remedy the N.L.U.O shall be at liberty to forféietEMD.

Liguidated Damage.

The liquidated damages shall be 0.5% per week sutgj@ maximum of 5% of
contract value.
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11.0 INTERIM PENALTY

11.1 The time allowed for carrying out the work exstered in the tender shall be
strictly observed by the Contractor and shall bentked to be of the essence of the
contract on the part of the contractor and shaldos&oned from the 10th day after
the date on which the order to commence the woidsised to the Contractor.

11.2 The work shall throughout the stipulated pebthe contract be proceeded with
all due diligence. Before commencing the work, @entractor shall submit a
detailed programme of work prepared in accordandgd the aforesaid time
schedule (Bar Chart), to the PMC, NLUO for approtlon NLUQO’s acceptance
of the same, the Contractor shall proceed withwbek with all the diligence and
regularity. the work programme shall be verifiedtba first working day of each
month by the Project Director, and in case itasadhered to in any item of work
stated therein, or the agreed programme remainsmmented, incomplete, or
delayed, the Contactor shall be liable to pay camagon for interim delay, an
amount of. Rs. 10,000.00 per day of default dutirggfirst 15 days and there after
the penalty will be Rs. 25,000.00 per day. Therintepenalty is refunded on
making good the delay.

12.3 This amount shall be recovered from each imtdgill of the Contractor, the
deductions thus made being refunded only upon th@r&ctor making good the
delay to bring the work in agreement with the dethiprogramme of work.
However, if in the opinion of the NLUO, the delag any particular item of work
in the whole) is of a minor nature only, and ocmgrdue to reason beyond
control, the amount so being withheld may be waibgdNLUO at his sole
discretion. Provided always that the entire amaovititheld shall stand forfeited if
the entire project is not completed by the due dateextended date of
completion.

12.0. Rate and Prices.
12.1. This is item rate tender.

12.1.1. The tenderers shall quote their ratesnidividual items both. If no rate is quoted
fora particular item the contractor shall notdaed for that item when it is executed.
The total amount must be written both in words Bgures.

The amount of each item shall be calculated andehaisite total is given. In
case of discrepancy between the unit rate & thal tatnount calculated from
multiplication of unit rate and the quantity thetuiate quoted will govern and the
amount will be corrected.

12.1.2. The tenderers need not quote their ratewticch no quantities have been given.
In case the tenderers quote their rates for srhsitthose rates will be ignored
and will not be considered during execution.

12.1.3. The tenderers should not change the usitpecified in the tender. If any unit is
changed the tenders would be evaluated as perritieab unit & the contractor
would be paid accordingly.
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The tenderer should not change or modify or ddtetedescription of the item. If
any discrepancy is observed he should immediatahg io the knowledge of the
PMC/ N.L.U.O.

12.1.4. Each page of the BOQ shall be signed byattirorized person and cutting or
overwriting shall be duly attested by him.

12.1.5. Each page shall be totaled and the graatisioall be given.

12.1.6. The rate quoted shall be firm and shalliohe all costs, allowances, taxes, levies.

SUBMISSION OF DOCUMENTS BEFORE COMMENCE MENT OF WOR K

12.1.7 Before commencement of work the contractoallssubmit the following
documents-
(a) Performance Bank Guarantee
(b) Copy of the valid labour license.
(c) Copy of labour cess registration under building 8aew construction workers
welfare Cess Act,1996.
(d) Copy of the ST/WCT/TOT/VAT Registration number ajowith the copy of
document.
(e) Copy of EPF Code no./Regd no.
() Contractors all risk policy/Erection all Risk Pglic
(9) Insurance under Workmen Compensation Act
(h) Copy of Service Tax Registration No.
(i) Copy of ESIC registration as applicable

The release of first Payment(Running Bill or anyhest Advance Except
Mobilization Advance ) shall be subject to subnussiof above mentioned
Documents.
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CHECK LIST

S|
No.

Particulars

Reference to
DTCN
Clause No.

Whether

furnished

Reference to
page No.

Yes

No

Cost of tender paper. Rs.
........ Odisha VAT) Rs.
500.00 Separatly

Sect -2, 2.3

N

EMD

Sec-2,5

w

Copy of valid registration
certificate

Sect — 2,
12.1.7

Copy of valid VAT (Odisha
VAT) clearance certificate

Sect—-1,0

Copy of PAN card

|01

Work experience: List of
project under execution /
executed that are similar in
nature to the work

M.O.U ( Memorandum of
Understanding duly
notarized) with eligible
registered electrical contract
having valid H.T / L. T
license.

Qualification of key
personnel engaged.

Sec -5, 48.0

List of plants and equipment

S Requireme

Water Tanker

Truck & Tipper

Welding Machine

Generator

Mini Batcher

5 Ton Capacity winch
Machine

vii

Concrete Vibrator : Needle
and Plate Type

viii

Complete staging, shuttering

centering arrangement
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1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

ANNEXURE -I

PARTICULARS OF THE FORM TO BE
FURNISHED FOR THE PURPOSE OF
PRE-QUALIFICATION OF CONTRACTORS/FIRMS.

Name of the Organization

Address

Year of Establishment

Status of the firm

(Whether Company/Firm/Proprietary)
Name of Directors/Partners/Proprietor.
)

i)

i)

Whether registered with Registrar Companies/
Registrar of Firms. If so, mention number ancedat

a) Name and address of Bankers.
i) ii)
iii) iv)
b) Enclose Solvency Certificate from the Bankers.
c) Furnish the details of NPA or dispute with Bars, if any.

Whether registered for sales tax purposes., ifr@mtion number and date. Furnish
also copies of sales tax clearance certificate.

Whether an assessee of Income Tax. If so, ntepgomanent account number.

Furnish copies of audited Balance Sheet anfit Rre.oss Account (Audited) for
the last three years i.e., as on

31.03.16-

31.03.15 -

31.03.14-

17



11) If you are registered in the panel of otherddigations/Statutory Bodies, such as
CPWD, PWD.MES, Banks etc., furnish their nameasggory and date of
registration.

)] i)
iii) iv)
V) Vi)

12)  Detailed description and value of works donerdulast 7 years
(As per proforma — 1 in a separate sheet)

13)  Specify turnover in last 3 years. In Rs. Lakhs
2015-16
2014-15
2013-14

14)  Furnish the names with address of three redglensersons who will be in a
position to certify about the quality as well @aspperformance of your
organization.

)
i)
15)  Furnish the details of the litigation, if amith the employers.
16)  Other relevant information (As per proforma & 3)
It is certified that the information furnished istaentic. We understand that the Bank
reserves the right to reject any or all applicaianthout assigning any reasons thereof.
Date: Signature of the applicant)
Including title & capacity
In which application is made with
seal.
Place:

Note: Where copies are required to be furnished thesedsrtified copies preferably by
the concerned agencies or a Government Officer.
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PROFORMA -1

Enclosure to Annexure |

PARTICULARS IN RESPECT OF WORKS EXECUTED DURING LAS T 7

YEARS (See the note below)

Sl Name of Short Name &| Value of | Stipulated time| Actual time| Name of
No | work/Project | Description | Address| Work of Completion of PMC/
with Address of work of Executed | With date of | Completion| Consulti
Executed | Owner commencement with date ng
of Engineer
completion| with
Phone &
Mobile
no.
1 2 3 4 5 6 7 8

Note: Attested copies of work completion certificags issued by the employer to be
enclosed for verification by the NLUO.

PROFORMA — 2

Name and Signature with Seal

KEY PERSONNEL PERMANENTLY EMPLOYED.

Sl Name Designation | Qualification | Experience | Years Any
No. With the | other
Firm
1 2 3 4 5 6 7
PROFORMA —3
OTHER RELEVANT INFORMATION
SL. No. Particulars

)  WORKFORCE

Permanently Employed

No.

Any other

Years withthe firm.

19



a) Masons.

b) Civil Engineers.
c) Mechanics.

d) Electricians

e) Mate/Helpers

f)  Others.

i) WORKSHOP FACILITIES.

Location Land Area Type of Structure  Type of Fadities.

a)

b)

i) LIST OF MAJOR CONSTRUCTIONAL EQUIPMENT
IN POSSESSION OF THE FIRM. (Please furnish in deil)

Name and Signature with Seal
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ARTICLES OF AGREEMENT
(Subject to Approval by NLUO )
This agreement is made on the day of 2016 between
“NATIONAL LAW UNIVERSITY ODISHA” represented by itsSREGISTRAR
(hereinafter called “NLUQO”) whickpeession shall include
their representatives, executors, administratocs aasignees of the ONE PART

AND M/s a Comgpagistered under
Companies Act of 1956 having its registered offite
represented by its (herein called “TTHHBNTRACTOR”) which

expression shall include his/their heirs principlpartners, executors,
administrators and assignees of the OTHER PART.

WHEREAS NLUO is desirous of constructing NLUO Rxjat Naraj, Cuttack-
753015, ODISHA and has caused Tendered drawings;ifgyations, terms and
conditions, Description of works , etc. describihg work to be done.

AND WHEREAS the said Tendered drawings, speciftragj terms & conditions,
, Description of works etc. have been signed bgrobehalf of the parties here to.

AND WHEREAS THE CONTRACTOR has agreed and accefiezkecute upon
and subject to the conditions set forth herein smdhe conditions set forth in
contract conditions all of which are collectivelyeteinafter referred to as “The
said Conditions”), the works shown upon the saichdeeed drawings and
described in the said specifications therein amogntto the sum of
Rs. (Rupees ) or sheh @im as shall become
payable hereunder (hereinafter referred as TheGamtract Amount).

AND WHEREAS THE CONTRACTOR has deposited Rs.
(Rupees ) aedEavioney for the
Proposed Civil and External development works NatJO, to be retained with
NLUO for the due performance of this Agreement.

NOW IT IS HEREBY AGREED AS FOLLOWS:

1. In consideration of the lump sum of Rs. (Rupees
) to be paid at the time and imthener set forth in
said conditions THE CONTRACTOR will upon and subjéx the said

conditions execute and complete the works showm tipe said Tendered
drawings and such further detailed Tendered drasvésgmay be furnished
to them by NLUO and described in the said spesifims and the said
Description of works including rectification of angefect therein

inconformity in all respect with the provision diet contract.

2. NLUO shall pay to THE CONTRACTOR the said Cantramount of
Rs. (Rupees ) or shehn stm as shall
become payable at the time and the manner hereingfecified in the
said conditions as authorized by NLUO.

3. The said Tendered drawings, Description of waaksl conditions of
contract and other documents herein mentioned &irall the basis of this
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CONTRACT , and the decision of the said NLUO as tiomed in the
conditions of contract in reference to all mattefsdispute as to the
materials, workmanship, the intended or interpreteadf the clause of this
Agreement, or any other document attached hereadi ble final and
binding.

The following documents shall be deemed to fand be read and
construed as an integral part of the Agreementz)(Vi

0] This form of Agreement.

(i) Letter of Intent dt.

(i)  Tender schedule, Notice Inviting Tender, Forof Tender,
Conditions of Contract, Specifications and Tendezndered

drawings.
(iv)  Following Correspondence.
(a)
(b)

and the parties hereto will respectively abide bg aubmit themselves to
the Conditions and stipulations and perform theeagrents on their parts
respectively in such conditions, specifications.

NLUO AND THE CONTRACTOR bind themselvetheir partners,
and successors in interest, executors, administratmd assigns of
administers and assigns of such other party inecspf all covenants of
this Agreement.

The said contract comprise the works above meeati and all subsidiary
works connected therewith within the same sitemay be ordered to be
done from time to time by the said NLUO even tjilosuch works may
not be shown on the Tendered drawings or describedhe said
specifications or the Description of works but niay fairly intended for
Successful completion & functioning of the projectNo escalation is
payable in the total project. Abnormal increas¢hi@ cost of materials or
abnormal delay in completion of the project shall he compensated for
by escalation. It is explicitly instructed that tl@vil Contractor shall
provide for all necessary assistances as supplyools, machinery,
scaffolding materials to all and such other agemdirectly engaged by
NLUO in time for the execution and completion o ¥Works.

NLUO reserves to himself the right of alteriing fTendered drawings and
nature of work and of adding to or omitting anyngeof work or of having
portions of

the same carried out departmentally or otherwesecdrried out without
prejudice to this contract and the contractorslsiatl be entitled to any
remuneration or compensation on such work. NLU$2mees the Option
of  supplying Cement, Steel, finishing materiaike | Tiles, factory
fabricated Windows with grills and glass and sutiep materials/ items
as preferred by NLUO at the appropriate time atipeed rate and deduct
it from the contract value. The contractor shall Imave any right to object
to same.
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10.

11.

12.

13.

14.

15.

The contractor shall not assign, sublet or teankis/their interest in this
agreement without the written consent of NLUO.

The contractor shall afford every reasonabldifia¢o the representatives
of the said NLUO for inspection, checking or othise to the site to
enable them to find out the actual carrying oualbfvorks in the manner
laid down in the said conditions.

If the Contractor shall fail to comply with aon¥/his obligations hereunder
or shall he wind-up or his business shall be digblor any receiver is
appointed or any attachment is made in respechyéhis properties or
the Contractor shall otherwise fail or neglect tomplete the said work
within the stipulated period, then or on the happgrof any such event
the “NLUO” shall be entitled to cancel this Contraand to get the
unfinished work done at the cost & risk of the Gaator by a third party
& if NLUO suffers any Losses in this regard NLUOa#lhlook to the
contractor for the same viz., payment or reimbuesgno such losses. The
decision of the said NLUO in regard to the quantfrsuch losses will be
final and binding on parties hereto. Upon such teation of this Contract
or there shall be adjustment of any payment madinegoContractor by
NLUO the Contractor shall, if required refund asych amounts to
NLUO.

Time shall be considered as the essence ofGBINTRACT and THE
CONTRACTOR hereby agrees to commence the work ¢ordance with
the said conditions and to complete the entireahthe works connected
thereto or as ordered from time to time within time period stipulated
herein and to execute the same diligently and stargily throughout the
entire time period so specified and the Contrastall strictly adhere to
the detailed programme for completion of work.

All disputes arising out of or in any way coateel with this agreement
shall be deemed to have arisen in Cuttack and thielycourts of Cuttack
shall have jurisdiction to determine the same.

All payments by NLUO under CONTRACT will be neact NLUO,
Office of “The Registrar” NLUO . The Contractor isquired to open a
Bank account in the same bank as of NLUO for tynpelyments.

It is the responsibility of the contractor twsare timely depositing of sales
tax on work contract tax as per the prevailing @dteing the tenure of

contract period. The contractor shall be respdad$dy any delayed/partial

payment of WCT, VAT, service Tax and all other ®&s required under
statute and other prevailing laws.

As per Service Tax rules, applicable on corstyn, Service Tax is to be
paid by the service provider (the contractor irs ttase). As per section of
the Central Exercise act 1944, as extended to &eivax, every person
making Service Tax payments, shall be presumedte [passed on the
incidence of such tax to client, availing the tdeakervice. Accordingly

Service Tax incidence. % (Prevailing rates) has Ipsssed. This statutory
liability will be deposited by us along with eaclARill and challan shall

23



16.

17.

18.

19.

be submitted to NLUO on before submitting next,bill case Service Tax
rate is reduced / scrap than Service Tax loadadl@dump-sum contract
value shall be reimbursed to NLUO.

Contractor shall provide the vouchers for fgllantity of any of the
material brought for the project whenever asked NMiyUO and be
inclusive of Service tax and VAT in the rates.

The contractor will carry out the testing afyaf the materials at his own
cost from a recognized laboratory as approved byJ®L as per the
relevant IS Codes before it is used in the work.

As per Terms & Condition of Contract no decesasr increase in Cement
& Steel price/cost shall be considered by NLUGgjsct to fulfillment of
contractor condition. Necessary deduction towara®rhe tax & WCT
shall be deducted and deposited. The effect of ias been loaded in
contract value and no additional amount/claim igajée by NLUO.

All parts of this contract have been read tand fully understood by us.
As witness thereof the parties hereto have heresgtttheir hands the day
and year first above written.

Signed by the said NLUO:

In the presence of witness:

Name: Name:

Occupation Occapati
Address : Address :

Signed by the said CONTRACTOR

In the presence of witness:

Name: Name:
Occupation : Ocaonipat
Address : Address :
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FORM OF TENDER
To

The Vice Chancellor
National Law University ODISHA ,
Naraj, Cuttack - 753015, ODISHA.

Sub: Tender for Civil and External developmentkvdor National Law University
Campus at Naraj, Cuttack, ODISHA.

Dear Sir,

I/We, have seen the site, read and examined amdlyclenderstood the content in the
following documents related to the Civil and Extrdevelopment works for National
Law University Campus Works for National Law Unisgy Odisha at CUTTACK,
ODISHA.

a) Notice Inviting Tender.

b) Instruction to the Tenderers.
c) Atrticles of Agreement.

d) General conditions of contract.
e) Special conditions of contract.

f) Particulars specifications and special clauses ifggnpart of schedule of
guantities.

g) Tendered drawings.
h) Modifications/Amendments to the tender documenésif.

I/We hereby tender for execution of the works mefé to in the aforesaid document
upon the terms and conditions contained or refetoetthere in and in accordance in all
respects with the specifications, designs, Tenddradings and other relevant details at
the rates quoted in Bill of Quantity and within theriod of completion as stipulated in
schedule.

In consideration of I/We being invited to tendé¥/é agree to keep the tender open for
acceptance for 2 months from the due date of sidiomigshere of and not to make any
modifications in its terms and conditions which aot acceptable. A sum of Rs------------
------------------------------------------------------------------ is hereby forwarded in the
form of demand draft No. ---------------- ----- (0 issued by ----------mmmmemee
------- (name of Bank) as

earnest money in favor of National Law UniversitpISHA which amount is not to
bear any

interest. If I/We fail to keep the tender open fasessaid or make any modifications in the
terms and conditions of the tender which are noepiable to National Law University
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ODISHA , I/We agree that National Law University GBHA shall without prejudice to
any other right or remedy be at liberty to fortbi¢ said earnest money absolutely. Should
this tender be accepted, I/We hereby agree to dydand fulfill all the terms and
conditions and provisions of the aforesaid docusent

If after the tender is accepted, I/We fail the coemge the execution the works as
provided for in the terms and conditions of cortrdd/Ne agree that National Law
University ODISHA shall without prejudice to any their rights and remedies, be at
liberty to forfeit the said earnest money absoiutel

Witness--------=-=-=-=nmnmnemmmeenes signature irhé capacity Of -------------------momemeee oo

date -----------------ome- Duly authorize to sighe tender on behalf of --

AAArESS=-=nmnmmmmm e e e e e e e e
TiME -----mmommem e
Dated---------------=-=-mommneeeee-

Tender submitted on -----—- Before -----------m-meee e
-P.M.
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‘ANNEXURE-A."

FORMAT OF GUARANTEE TO BE EXECUTED BY THE FIRM/
CONTRACTOR IN RESPECT OF THE WORK OF PRE -
CONSTRUCTION ANTI -TERMITE TREATMENT.

This agreement made this ..........ccccccevveeee. day of i . TWO
thousand ten . " . Between National Law University ODISHA ,
Constituted under the Govt of ODISHA Act - 4 of080 having its head office at Naraj,
Cuttack - 753015, ODISHA, of the one part. (Hewier called “the NLUO”).

WHEREAS THIS AGREEEMENT is supplementary to a caator (hereinafter called
the contract dated ........ [, / 201......and made between the NLUO of the one part
and the Guarantor of the other part) where by fomtractor interalia undertook to
render the buildings/structures completely freanfrany infestation of termites. And
whereas the Guarantors agreed to give guarantedhdo effect that the said
buildings/structures shall remain free from anyestation of termites for a minimum
period of ten years from the date of completiopi@-construction anti-termite treatment
carried out as per the relevant I.S. Code

Now the Guarantor hereby agree to make good adctefand render the buildings /
structures free from any infection of termites,idgrthis period of guarantee and to the
satisfaction work at his own cost, and within eveek from the date of issue of notice
from the NLUO, calling upon him to rectify the defs. In case the guarantor fails to
commence the work as per above notice and the sogkt done through some other
contractor. That if the Guarantor fails to execte pre-construction anti-termite
treatment or commits breach there under than trera@®tor will indemnify the principal
and his successors against all loss, damage cqstnge or otherwise which may be
incurred by him by any reason of any default onghg of the guarantor in performance
and observance of this agreement. As to the anafunss and / or damage and/or cost
incurred by the NLUO the decision of the NLUO wa# final and binding.

In witness whereof these presents have been exkbytie obligator -----------------------
------------------------------ and by --------------------------—————————- and for on behalf of the
NLUO on the day, month and year first above written

Signed, and delivered by ---- e (N.L.U.O) by the hand
Of Shfi —-----mmmm oo in he presence Of ------m--n-mmmmmemmmmemmemeeeee —
---Signed and delivered by the hand of -------———------mm-mmm
(Contractor) in the presence of S
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‘“ANNEXURE-B”

FORMAT OF GUARANTEE TO BE EXECUTED BY THE
FIRM/ CONTRCTOR IN RESPECT OF THE WORK
OF WATER PROOFING TREATMENT.

This agreement made this .........cccccccevveeeeeee day of i . TWO
thousand ten . . . Between National Law University ODISHA
Constituted under the Govt of ODISHA Act - 4 of080 having its head office at Naraj,
Cuttack - 753015, ODISHA. of the one part. (Heriter called “the NLUO”).

WHEREAS THIS AGREEMENT is supplementary to a cocttréhereinafter called the
contract dated ----/----/ 201.and other part) where by firm / Contractor intexalnder
took that the basement with retaining walls, roa®ir roof, underground reservoir,
overhead reservoir and sunken floors of the NLU@®@Ssilding shall be in water proof
condition for a period of ten (10) years viz. fraated of handing over of the completed
works to the National Law University ODISHA and evhas the Guarantors agree to
give guarantee to the effect that the said builslihgtructures shall remain free from any
leakage / seepage for a minimum period of ten (I€ars from the date of handing over
of the building.

Now the Guarantor hereby agree to make good d&fictle and render the building /
structures free from any leakage / seepage, duhisgperiod of guarantee and to the
satisfaction of the NLUO. The guarantor also agtedske up such rectification work at
his own cost, and within one week from the datesetie of notice from the NLUO,
calling upon him to rectify the defects. The demisof the NLUO as to the cost payable
by the guarantor will be final and binding in cdbke guarantor fails to commence the
work as per above notice and the work is got doneugh some other contractor. That if
the Guarantor fails to execute the water proofiratke or commits breach there under
then the Guarantor will indemnify the principal ahts successors against all loss,
damage cause, expense or otherwise which may bereédcby him any reason of any
default on the part of the guarantor in performasce observance of this agreement. As
to the amount of loss and or damage and/ or castried by the NLUO the decision of
the NLUO will be final and binding.

In witness whereof these presents have been exkbytthe obligator ----------------------
and by ------------ - and for on beliaf the NLUO on the day, month and year
first above written.

Signed, and delivered by National Law UniversityISBA by the hands of Shri----------
------------------------------ in the presence Of-—---------m-mmmm oo
................ Signed, and delivered by Nationahw University ODISHA by the hands
Of Shri / M/S.-----mem e (Contractor ) in the presence of --------
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GENERAL RULES AND INSTRUCTIONS
FOR THE GUIDANCE OF TENDERERS.

Tenders are hereby invited on behalf of Natiduzal University ODISHA ,
Cuttack for the Civil, external development améfighting work for National
Law University Campus Works at Naraj, Cuttack, OBFS

Contract documents consisting of the plans, det@pecifications, the schedule of
guantities of the various classes of work to baej@nd the set of conditions of
contract to be complied with by the person whoseldées may be accepted, which
will also be found in the form of tenders is toddy signed. The site for the work
is available for inspection with the prior permasiof PMC/ NLUO.

Tenders for Civil and External development vgorksealed cover, with written
‘“TENDER OF CIVIL AND EXTERNAL DEVELOPMENT WORK FOR
NATIONAL LAW UNIVERSITY CAMPUS AT NARAJ, CUTTACK, CDISHA.
FOR NATIONAL LAW UNIVERSITY ODISHA " written on he envelopes will
be received by The Vice Chancellor National Lawvénsity ODISHA , at Naraj,
Cuttack - 753015, ODISHA. up to 09.12.2016 by OBKI. and will be opened by
him in his office at 04:00 PM on the same day.

Tenders are to be on the prescribed tender deismvhich can be obtained from
the office of National Law University ODISHA , #araj, Cuttack - 753015,
ODISHA on payment of Rs. 10,500.00 only in formiD in favor of Registrar
National Law University ODISHA payable at Cuttack.

In case the said papers are downloaded from NL@0Bsite then the amount of Rs.
10,500.00 only will be paid at the time of subnossof the tender document.

The time allowed for the carrying out of the wovitl be 9 months from the date of
receipt of LOL.

The contractors should quote in figures as wasglin words the rate, and amount
tendered by them. The amount for each item shoeildrked out and the requisite
totals given.

(@) When there is a difference between the ratdgures and in words the rate
which corresponds to the amounts worked out byciaractor, shall be
taken as correct figure.

(b) When the amount of any item is not worked loyithe contractor or it does
not correspond with the rate written either in figgior in words, then the rate
guoted by the contractors in works shall be taleoaarect.

(c) When the rate quoted by the contractor inreguand in words tallies but the
amount is not worked out correctly, rate quotedtliy contractor shall be
taken as correct and not the amount.

When a contractor signs a tender in an Indiamguage the tendered amount and

the total tendered should also be written in thmesdanguage. In the case of

illiterate contractors the rates or the amountddéesd should be attested by a

witness.
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10.

The last date of Issue of tender form will be@n12.2016.

Earnest money Rs. 29,00,000.00/- (Rupees Twkinty lakhs only) in form
DD(Demand draft) of as mentioned herein before awof of “The Registrar,
National Law University ODISHA must accompany eéehder and each tender is
to be in a sealed cover super scribed" Tender fars@uction of National Law
University Campus Works at CUTTACK " and addresgedhe Vice Chancellor,
National Law University ODISHA , at Naraj, Cuttack53015, ODISHA.

The contractor, whose tender is accepted wilrdmpiired to furnish by way of
security deposit for the due fulfillment of his ¢@tt, such sum as will amount.

Initial Security Deposit : The amount of Initial security deposit shall be t¥
accepted tender amount including EMD. The initedigity deposit is to be paid by
the contractor to the N.L.U.O within 12 (Twelve)ydeof intimation to him of the
acceptance of tender. The initial security depesit be kept in the N.L.U.O
account & refunded to the contractor any interdsh@ with retention money as
stipulated in the contract.

From each running bill an amount at the rate ofd%he Work done value of the
running bill shall be recovered as retention monéll the total retention amount
including the EMD & ISD amounts already with theLNU.O become 5% of the
value of the contract amount. This amount is cadled otal Security Deposit-which
consists of Three components:

A] EMD- Earnest Money Deposits.
B] ISD-Initial Security Deposits.
C] RM-Retention Money.

The total security deposit will be kept with theLNU.O. 50% of the total security
deposit amount shall be refunded without interesthie contractor on issue of
virtual completion certificate by the PMC/ N.L.U&the contractor's removal of
his materials, equipment, labour force, tempora\ds, stores, site office etc.

The remaining 50% of the total security deposit rhayrefunded 15 days after the
end of defect liability period (i.e. 6 months), pided the contractor has carried
out all the works & attended to rectification of defects in accordance with the
conditions of the contract.

The Security Deposit shall be collected as detaiteclause No. 1 of the General
Conditions of the contract.

The EMD of the contractor whose tender is accephdll be forfeited in full in
case he does not remit the initial Security Depodihin the stipulated period or
start the work by the stipulated date mentionetthénaward letter.

The acceptance of a tender will rest with the.LO only which does not bind

itself to accept the lowest tender, and reservésétt the authority to reject any or
all of the tenders received without the assignnoérat reason. All tenders in which

any of the prescribed conditions are not fulfill@dare incomplete in any respect
are liable to be rejected.
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11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

Canvassing in connection with tenders is $grigrohibited and the tenders
submitted by the contractors who resorts to canvgsaill be liable to rejection.

All rates shall be quoted on the proper forrntheftender alone.

An item rate tender containing percentage biabowve will be summarily rejected.
On acceptance of the tender, the name of theedited representative(s) of the
contractor who would be responsible for takingrimgions from the NLUO/PMCs
shall be communicated to the NLUO with in 7 (sevdays of acceptance. The
accredited person duly qualified engineer.

Special care should be taken to write the riatégures as well as in words and the
amounts in figures only, in such a way that intéapon is not possible. The total
amount must be written both in figures and in vgold case of figures, the words
"Rs." should be written before the figure of rupaes works "p" after the decimal
should preceded and the word "Paise” should biéewrat the end"”, unless the rate
is in whole rupees and followed by the words "only'should invariably be up to
two decimal places, While quoting the rate in schedf quantities, the work "only
"should be written closely following the amount ahdhould not be written in the
next line.

The N.L.U.O does not bind itself to acceptltheest or any tender and reserves to
itself the right of accepting the whole or any pErthe tender and the tenderer shall
be bound to perform the same at the rate quoted.

Sales tax, service tax or any other tax atenaterials or on finished works like
work's contract tax, Turn-over Tax, etc. in respddhis contract shall be payable
by the contractor and the N.L.U.O will not entemtainy claim whatsoever in this
respect.

The Contractor shall give a list of his relagvif any working with the N.L.U.O
along with their designations and addresses.

No employee from the date of the N.L.U.Ollieveed to work as a contractor for a
period of two years of his retirement from N.L.UsBrvice, without the previous
permission of the N.L.U.O. This contract is lialite be cancelled if either the
contractor or any of his employee is found at th&.M.O as aforesaid before
submission of the tender or engagement in the actatr's service.

The tender for works shall remain open for ptanece for a period of 4 (four)
months from the date of opening of tenders. If sanderer withdraws his tender
before the date prior of, then N.L.U.O shall bdilarty to forfeit Earnest Money
paid along with the tender.

The tender for the work shall not witnessed coytractor or contractors who
himself/ themselves has/have tendered or who mdyhad/have tendered for the
same work. Failure to observe this condition wotdtder of the contractor
tendering as well as witnessing the tender liablgummary rejection.

It will be obligatory on the part of the teneleto tender and sign the tender
documents for all the component parts and thagy #fie work is awarded, he will
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23.

have to enter into an agreement for which compowéht the competent authority
in the N.L.U.O.

The tenderer, apart from being a competentracior must associate himself with

agencies of the appropriate class who are eligibleender for (i) Electrical (ii)
Sanitary and Water supply installations and (iigrticulture.

The Vice Chancellor

National Law University ODISHA .
Naraj, Cuttack - 753015, ODISHA
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APPENDIX

1. Name of work : Civil, external development and
firefighting work for National Law
University Campus at Naraj for
National Law University ODISHA .

2. Location : At: Naraj, Cuttack, ODISHA

3.  Scope of work : As above and further detailedhe
General Conditions of contract.

4.  Defects Liability Period : 12 (Twelve) monthrm issuing of
date of completion certificate.

5. Date of Commencement : Fifteen days from the daissue of
work order or the date of handing
over site, which ever is later.

6. Time of completion : 9 months for the total wor

Brief division of work will be done as follows

Time period to be fixed 9 (Nine) months, which ugs the following the Part (A) and
Part (B) work with operational from the date of exton of work as per the following

Part (A) to be completed by 3 (three) Month frora tlate of issue of LOI.

PART -A
(b) Library building Civil, P.H. Electrical and Firefiging work
PART —B

() All External Development
(@) Road Rain water, Drainage etc.
(b) Boundary wall
(c) Site development
(d) Recharge Pit
(e) Watch Tower.
(H  Fire Fighting UG sump & pump room.
() Domestic and treated water supply
(h) Bore well.
()  Landscaping
() O.H.T, cum pump house
(k)  Rain water collection room
()] Ext. sewerage system
(m) U.G.R (125 Cum with pump house 4nos)
(n)  U.G.R (150 Cum with pump house )
(o) External electrical work
(p) Fire fighting system.
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Part (B) to be completed by 9 (Nine) months frowve date of issue of LOI.

7.

10.

11.

Liquidated damages

Value of works for Interim certificate:

Period of honoring Certificate

Total Security Deposit

Initial Security Deposit:
including

0.5% of the accepted teadeunt
per week subject to a ceiling of 5% of
the accepted tender amount.

minimunmof one  bill
fortnight.

in every

a) 15 (fifteedpys for R.A. Bills
from the date of receipt of certificate
from the PMC/PMC.

5% of the gross eatd work done
& claimed in each bill provided the
total security deposit i.e. ISD+
retention money shall both together
not exceeding 5% of the contract
value or 5% of final bill whichever is
more.

1% of thecepted tender amount
EMD.
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GENERAL CONDITIONS OF CONTRACT.

1.0.Definitions:

“Contract means the documents forming the tenddrtha acceptance thereof and the
formal agreement executed between National Law &fsity ODISHA (client) and the
contractor, together with the documents referremtetin including these conditions , the
specifications, designs, Tendered drawings & imsions issued from time to time by the
PMC/ N.L.U.O and all these documents taken togesitall be deemed to form one
contract and shall be complementary to one another.

1.1. In the contract the following expression shall, essl the context otherwise
requires, have the meaning hereby respectivelgrees to them.

1.1.1 “N.L.U.O” shall mean National Law Universi@DISHA (client) having it's office
at Naraj, Cuttack - 753015, ODISHA. & includes tbéent’s representatives,
successors & assigns.

1.1.1(a). “PMC/ Consultant” shall mean “M/s. RATARCHITECTONIC”, Plot No.
104, Madhuaudan Nagar, Unit-IV, Bhubaneswar-751001.

1.1.1(b). “PMC” shall mean “M/s. RATH ARCHITECTQQ", Plot No. 104,
Madhusudan Nagar, Unit-1V, Bhubaneswar-751001.

1.1.2. “PROJECT DIRECTOR” shall mean an Engineer appoirigdhe N.L.U.O as
their representative to give instructions to thetcctor.

1.1.3. “The Contractor” shall mean the individual or firmr company whether
incorporated or not, undertaking the works andlshalude legal representative
of such individual.

1.1.4. '‘Engineer In Charge’ shall mean the representaiitbe PMC/consultant.

1.1.5. ‘Tendered drawings’ shall mean the Tendered drasvimgpared by the PMCs
and then issued by the Engineer and referred tihenspecifications and any
modifications of such Tendered drawings as maysbeed by the Engineer from
time to time ‘Contract value shall mean the valti¢he entire work as stipulated
in the letter of acceptance of tender subject th @dditions thereto or deductions
there from as may be made under the provision maféer contained.

1.1.6. ‘Specifications’ shall mean the specifications redd to in the tender and any
modifications thereof as may time to time be fune or approved by the PMC
consultant “Month” means calendar month.

1.1.7. “Week” means seven consecutive days.

1.1.8. “Day” means a calendar day beginning and endingO@trs and 24 Hrs
respectively.

DEFECT LIABILITY PERIOD

1.1.9. The Defect Liability Period shall commence from tfee of virtual completion as
mentioned in the Certificate of Virtual Completimsued by NLUO. The duration
of the Defect Liability Period shall be one yeafterathe date of issue of virtual
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completion certificate by NLUOto the Contractor. i.e. (one year after all the
works as per the scope of work including completadrall buildings, external
development works are complete.

CLAUSE

1.0.

b)

Total Security Deposit

Total Security deposit comprises of
Earnest money deposit

Initial Security deposit

Retention Money.

Earnest money Deposit

The tenderer shall furnish EMD of Rs. 29,00,000r0the form of Demand Draft
drawn in favor of “The Registrar, National Law Weisity ODISHA. No tenders
shall be considered unless the EMD is so depositeithe required form. No
interest shall be paid on this EMD. The EMD of tlmsuccessful tenderer shall be
refunded soon after the decision to award the raonts taken without interest.
The EMD shall stand absolutely forfeited if thederer revokes his tender at any
time the period when he is required to keep hisléeropen acceptance by the
NLUO or after it is accepted by the NLUO the coaotoa fails to enter into a
formal agreement or fails to pay the initial setyudeposit as stipulated or fails to
commence the commence the work within the stipdlttee.

Initial Security Deposit (ISD)

The amount of ISD shall be 1% of accepted valueder including the EMD in
the form of D/D drawn on any scheduled Bank arallde deposited within 15
(fifteen) days from the date of acceptance of tende

Retention Money

Besides the ISD as deposited by the contractohénabove said manner the
retention money shall be deducted from the runacpunt bill at the rate of 5%
of the gross value of work done by the contractod &laimed in each bill

provided the total security deposit i.e. The ISDspRetention Money shall both
together not exceed 5% of the contract value ,50%e total security deposit

shall be refunded to the contractor without anyenest on issue of Virtual

Completion certificate by the PMC/consultant.

The balance 50% of the total security deposit dhalfefunded to the contractors
without interest within fifteen days after the eonfl defects liability period
provided the contractor has satisfactorily attenttedhll defects in accordance
with the conditions of contract including site claace.
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2.0

3.0

5.0

6.0

Language
The language in which the contract documents &leadirawn shall be in English.

Errors, omissions and discrepancies

In case of errors, omissions and/ or disagreemiesitween written and scaled

dimensions on the Tendered drawings or betweenTdmglered drawings and

specifications etc., apply in the following order.

Between scaled and written dimension (or desiom) on a drawing, the latter

shall be adopted.

Between the written or shown description or dimsions in the Tendered drawings
and the corresponding one in the specificatiorfdhmer shall be taken as correct.
Between written description of the item in tkpecifications and descriptions in
bills of quantities of the same item, the formeallsbe adopted.

In case of difference between rates writtengarés and words, the rate in words
shall prevail.

between the duplicate / subsequent copies ofethéer, the original tender shall
be taken as correct.

Scope of work

The contractor shall carryout complete and mainti@ said work in every
respect in strict accordance with this contract avith the decision to the
satisfaction of the N.L.U.O to be communicated tigio the PMC/ Consultant at
the directions of the N.L.U.O from time to timeussfurther Tendered drawings
and / or written instructions, details directionedaexplanations which are
hereafter collectively referred to as PMC’s / cdtast’s instructions in regard to
the variation or modification of the design, qualdr quantity of work or the
addition or omission or substitution of any worknyAdiscrepancy in the Tendered
drawings or between the BOQ and / or Tendered aigsvand / or specifications.
The removal from the site of any material brougi@réon buy the contractor and
any substitution of any other materials thereftweremoval and / or re-execution
of any work executed by him. The dismissal from therk of any person
employed / engaged there upon.

1) Letter of Acceptance

Within the validity period of the tender the N.LQ.shall issue a letter of
acceptance either directly or through the PMC lyistered post or otherwise
depositing at the address of the contractor asngivehe tender to enter into a
Contract for the execution of the work as per #grens of the tender. The letter of
acceptance shall constitute a binding contract éetwthe NLUO and the
contractor.

if) Contract Agreement

On receipt of intimation of the acceptance of tendem the NLUO/ PMC the
successful tenderer shall be bound to implementtimeract and within fifteen
days thereof he shall sign an agreement in noripldstamp paper of appropriate
value.

Ownership of Tendered drawings
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All Tendered drawings, specifications and copiesebf furnished by the NLUO
through its consultant / PMC are the propertiestitd NATIONAL LAW
UNIVERSITY, ODISHA. They are not to be used for amgrk.

7.0 Detailed Tendered drawings and instructions

The NLUO through its consultants/PMC shall furnvglth reasonable promptness
additional instructions by means of Tendered drgwior otherwise for the proper
execution of the work. All such Tendered drawingsl anstructions shall be
consistent with the contract documents, true deweénts thereof and reasonably
inferable there from. The work shall be executedanformity therewith and the
contractor prepare a detailed programme scheddieating therein the date of
start and completion of various activities on rpteif the work order and submit
the same to the NLUO through the consultant /PMC.

7.1 Copies of agreement
Two copies of agreement duly signed by both theigsamwith the Tendered
drawings shall be handed over the contractors.

8.0 Liquidated damages:
If the contractor fails to maintain the progresguieed to complete the work and

clear the site including vacating their office on lefore the contracted or
extended date or completion without justificationsupport of the cause of delay

or

a. Delay in completion.

b. The defect which suppose to be rectified astperadvice of National Law
University ODISHA / Project Management Consultamthin the stipulated

period.

C. Non specified material.

d. Payment of labour & statutory uses. and he neagdtled upon without prejudice

to any other right of remedy available under [t to the NLUO on account of
such breach to pay a liquidated damages at tieeafa0.5% of the contract
value which subject to a maximum of 5% of the cacttvalue.

9.0 Materials, Appliances and Employees

Unless or otherwise specified the contractor sipaflvide and pay for all
materials, labour, water, power, tools, equipmeandportation safety measure
and any other facilities that are required for thetisfactory execution ad
completion of the work. Unless otherwise specitdidnaterials shall be new and
both workmanship and materials shall be best qudlite Contractor shall at all
times enforce strict discipline and good order aghbis employees and shall not
employ on the work any unfit person of anyone rkdtesl in the work assigned to
him. Workman whose work or behavior is found to wesatisfactory by the
NLUO/PMC/ PMC he shall be removed from the siteniediately.

10.0 Permits, Laws & Regulations:
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11.0

12.0.

13.0

Permits & Licenses required for the execution efwork shall be obtained by the
contractor at his own expense. The contractor ghedl notices & comply with
the regulations, laws, ordinances rules, applicablbe contract. If the contractor
observes any discrepancy between the Tenderedrdyavaind specifications, he
shall promptly notify the NLUO in writing under inmtation of the PMC/
Consultant. If the contractor performs any act,cihis against the law , rules &
regulations he shall meet all the costs arisingetlieom and shall indemnify the
NLUO any legal action arising there from. Labowehses and they should have
P.F No. of their employee which will submitted taWBO.

Setting Out Work:

The contractor shall set out the work and shalrdsponsible for the true and
perfect setting out of the same and for the ctmess of the positions, levels,
dimensions and alignment of all parts thereof aetligapproved by the PMC/
Consultant before proceeding with the work. If aty &ime any error in this
respect shall appear during the progress of th&syarespective of the fact that
the layout had been approved by the PMC/ Consuttaat contractor shall be
responsible for the same and shall at his own resgeerectify such error, if so,
required to satisfaction of the NATIONAL LAW UNIVERTY, ODISHA.

Protection of works and Property:

The contractor shall continuously maintain adequomtgection. Of all his work
from damage and shall protect the NATIONAL LAW UNERSITY, ODISHA'’s
properties from injury or loss arising in connentwith contract. He shall make
good any such damage, injury, loss, except duausas beyond his control and
due to his fault or negligence.

He shall take adequate care and steps for protectithe adjacent properties. The
contractor shall take all precautions for safety protections of his employees on
the

works and shall comply with all applicable provissoof government & local
bodies safety laws & building codes to prevent @eais, or injuries to persons or
property on , about or adjacent to this place ofkwdhe contractor shall take
insurance covers as per clause 24.0 at his own Thstpolicy may taken in joint
names of contractor and the NLUO and the origiméicy may be lodged with the
NATIONAL LAW UNIVERSITY, ODISHA.

Inspection of work:

The NATIONAL LAW UNIVERSITY, ODISHA/ PMC/ Consultanor their
representatives shall at all reasonable timee lige access to the work site
and/or to the workshop, factories or other @astere materials are lying or
from where they are obtained and the contractoll ghae every facility to the
NATIONAL LAW UNIVERSITY, ODISHA, PMC / Consultant rad their
representatives necessary for inspection & examimatnd test of the materials
an workmanship. No person unless authorized by NAGIONAL LAW
UNIVERSITY, ODISHA/PMC/Consultant except the repretative of Public
authorities shall be allowed on the work at amyeti The proposed work either
during its construction stage or its completion edso be inspected by the Chief
Technical Examiner’s Organization a wing of CenYfajilance Commission.
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14.0.

15.0.

Assignment & Subletting

The whole of work included in the contract shal éxecuted by the contractor
and he shall not directly entrust and engageindirectly transfer, assign or
underlet the contract any part or share thereofimterest therein without the
written consent of the NLUO through the PMC ana umdertaking shall relieve
the Contractor from the responsibility of the caotor from active
superintendence of the work during it's progress.

Quiality of Material, Workmanship & Test

All materials and workmanship shall be the bektespective kinds described in
the contract and in accordance with PMC / Constultathe PMC / Consultant
instructions and shall be subject from time to titnesuch tests as the PMC /
Consultant may direct at the places of manufaaturfabrication or on the site or
an approved testing laboratory. The contractoll gfravide such assistance,
instruments, machinery, labour and materials as reemally required for
examining measuring sampling and testing any nateri part of work before
incorporation in the work for testing as may beestdd and required by the PMC
/ Consultant.

i) Samples

All samples of adequate numbers, size, shadest&rpas per specifications shall
be supplied by the contractor without any extrarges. If certain items proposed
to be used

are of such nature that samples cannot be presenfgépared at the site detailed
literature/ test certificate of the same shall bevigled to the satisfaction of the
PMC/ Consultant. Before submitting their sampléerature the contractor shall
satisfy himself that the material / equipment fohiehh he is submitting the
sample/ literature meet with the requirement oflegnspecification. Only when
the samples are approved in writing by the PMC/satiant the contractor shall
proceed with the procurement and installation o tparticular material /
equipment. The approved samples shall be signethéoy°MC/ Consultant for
inspection / comparison at any time. The PMC/ Cltastishall take reasonable
time to approve the samples for reasons of itaweeting the specifications or
other discrepancies inadequacy in furnishing sasnge best qualities from
various manufacturers and such other aspects cpdslay on the approval of the
materials / equipment etc. shall be to the accolitite contractor.

iii) Cost of tests

The cost of making any test shall be borne entioglyhe contractor if such tests
is required be done or any provided specificatiomdOQ.

iv) Cost of tests not provided for

If any test is ordered by the PMC/ Consultant whschither
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16.0

17.0

18.0

19.0

a) If so intended by or provided for or ( in the casbsve mentioned) is not so
particularized , or though so intended or provifldout ordered by the PMC
/ PMC to be carried out by; an independent peetany place other than the
site or the place of manufacture or fabricatiorthef materials tested or any
Government / approved laboratory, then the cosuoh test shall be borne by
the contractor.

Obtaining information related to execution of work

No claim by the contractor for additional paymehals be entertained which is
consequent upon failure on his part to obtain cbirdormation as to any matter
affecting the execution of the work not any or titaining incorrect information
or the failure to obtain correct information rekekiim from any risks or from the
entire responsibility for the fulfillment of conta

Contractor’s superintendence
The contractor shall give necessary personal sueedence during the execution

of the works and as long, thereafter, as the PM@nhsGltant may consider
necessary until the expiry of the defects liabifigriod, stated hereto.

Quantities
The bill of quantities (BOQ) unless or otherwisatstl shall be deemed to have
been prepared in accordance with the Indian Stdndathod of Measurements
and
quantities. The rate quoted shall remain validariation of quantity against
individual item to any extent subject to maximunniation of the contract value
by 25%. All the amount paid under clause 19,20 dfeas well as amounts of
prime cost and provisional sums, if any, shall keweded.

Variation exceeding 25%

The items of works executed in relation to variatexceeding 25% shall be paid
on the basis of provisions of clause 21 (e) thereof

Works to be measured

The PMC/ Consultant may from time to time intimé&be the contractor that he
required the work to be measured and the contratit forthwith attend or send
a qualified representative to assist the PMC inntalsuch measurements and
calculation and to furnish all particulars or teegll assistance required by any of
them. Such measurements shall be taken in accadamb the Mode of
measurements detailed in the specifications. Tipeesentative of the PMC /
Consultant shall take joint measurements with th&ractor’s representative and
the measurements shall be entered in the measuréo@ The contractor or his
authorized shall sign all the pages of the measenénbook in which the
measurements have been recorded in token of hep&awe. All the corrections
shall be duly attested by both representativesoisr writings shall be made |
the M book should the contractor not attend or eetgbr omit to depute his
representative to take measurements them the nemasuors recorded by the
representative of the PMC/ Consultant shall bel.fiAl authorized extra work;
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20.0

21.0

omissions and all variations made shall be inclufledl. All authorized extra
work; omissions and all variations made shall lmduidbed in such measurement.

Variations

No alteration, omission or variation ordered intimg by the PMC/ Consultant
shall vitiate the contract. In case the NLUO/ PMinks proper at any time
during the progress of works to make any alterafionor additions to or
omissions from the works or any alteration in tivedkor quality of the materials
to be used therein, the PMC/ NLUO shall give noticereof in writing to the
contractor or shall confirm in writing within sevetays of giving such oral
instructions the contractor shall alter to, addotopmit from as the case may be in
accordance with such notice, but the contractoll sloh do any work extra to or
make any alterations or additions to or omissiososfthe works or any deviation
from any of the provisions of the contract, stipilias, specifications or contract
drawing without previous consent in writing of tARMC/ NLUO and the value of
such extras, alterations, additions or omissiodl #hall cases be determined by
the PMC/ NLUO and the same shall be added to ouated from the contract
value, as the case may be.

Valuation of Variations

No claim for an extra shall be allowed unlesshilshave been executed under
the authority of the PMC/ Consultant with the cameoce of the NLUO as
herein mentioned. Any such extra is herein refetceds authorized extra and
shall be made in accordance with the following sions.

(1) The net rates or prices in the contraetlistetermine the valuation of the
extra work where such extra work is of similar cwaer and executed
under similar conditions as the work priced herein.

(i) Rates for all items, wherever possible skiobé derived out of the rates
given in the priced BOQ.

b) The net prices of the original tender shall deteemihe value of the items
omitted, provided if omissions do not vary the dtinds under which any

remaining items of works are carried out, othervitse prices for the same shall
be valued under sub-clause (C) hereunder.

Where the extra works are not of similar chaa@nd / or executed under
similar conditions as aforesaid or where the omirssivary the conditions under
which any remaining items of works are carried ahgn the contractor shall
within 7 days of the receipt of the letter of adegge inform the PMC/
Consultant of the rate which he intends to chagyesfich items of work, duly
supported by analysis of the rate of rates claiaratithe PMC / consultant shall
fix such rate or prices as in the circumstancesisnopinion are reasonable and
proper, based on the market rate.
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d) Where extra work cannot be properly measuredalued the contractor shall be
allowed day work prices at the net rates statethéntender of the BOQ or, if
not, so stated then in accordance with the localvalark rates and wages for the
district provided that in either case, voucherscgpimg the daily time (and if
required by the PMC/ Consultant) the workman’s nameé materials employed
be delivered for verifications to the PMC/ Consnitat or before the end of the
week following that in which the work has been exed.

e) It if further clarified that for all such authoed extra items where rates cannot
be derived from the tender ,the Contractor shdlhstirates duly supported by
rate analysis as per OPWD worked on the “market basis” for material,
labour, hire / running charges of equipment andtagges etc. plus 15% towards
establishment charges, contractor’s overheads w@nfd. Such items shall not be
eligible for escalation.

21.1 Certification of Final bill:
The agency shall submit the following documents :

a. As built drawings

b. Warranty, literature, test certificate and all athedated document for equipment
and other building materials are used before gtmngpint inspection and final
measurement for the purpose of handing over to NLUO

22.0 Final Measurement

The measurement and valuation in respect of thetreet shall be
completed within six months of the virtual compkatiof the work.

23.0  Virtual completion certificate (VCC)

On successful completion of entire works covergdthe contract to
the full satisfaction of the NATIONAL LAW UNIVERSIY,
ODISHA, the contractor shall ensure that the foliogr works have
been completed to the satisfaction of the NLUO .

a) clear the site of all scaffolding, wiring, pipesurplus materials,
contractor’s labour, equipment and machinery.

b) Demolish, dismantle and remove the contractosgte office,
temporary works, structures including labour shedsips and
constructions and other items and things whatsodweught upon or
erected at the site or any land allotted to thetcactor by the NLUO
and not incorporated in the permanent works.

C) Remove all rubbish, debris etc, from the sitel dhe land allotted to
the contractor by the NLUO and shall clear, levaedadress, compact
the site as required by the NATIONAL LAW UNIVERSITY
ODISHA.
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d)

f)

Shall put the NLUO in undisputed custody and gession of the site
and all land allotted by the NATIONAL LAW UNIVERSIY,
ODISHA.

Shall hand over the work in a peaceful mannerthte NATIONAL
LAW UNIVERSITY, ODISHA.

All defects / imperfections have been attendedd arectified as
pointed out by the NLUO to the full satisfaction NATIONAL LAW
UNIVERSITY, ODISHA.

Upon the satisfactory fulfillment by the contractas stated above,
the contractor shall be entitled to apply to the ®\ satisfied of the
completion of the work. Relative to which the compbn certificate
has been sought, the PMC shall within fourteen (H4ys of the
receipt of the application for virtual completiorertificate, issue a
VCC in respect of the work for which the VCC hasheapplied.

This issuance of VCC shall be without prejudicethe NATIONAL

LAW UNIVERSITY, ODISHA’s rights and contractor’s dbilities

under the contract including the contractor’'s liatlyi for defects

liability period nor shall the issuance of VCC iaspect of the works
or work at any site be construed as a waiver of aght or claim of
the NLUO against the

contractor in respect of works or works at the sited in respect of which the

VCC

has been issued.

23.1

24.0

24.1

Work by other agencies

The NLUO/ PMC/ Consultant reserves the rights s® premises and
any portion of the site for execution of any worktrincluded in the
scope of this contract which it may desire to haaeried out by other
persons simultaneously and the contractor shall owlty allow but
also extend reasonable facilities for the executodrsuch work. The
contractor however shall not be required to prodideny plant or
material for the execution of such work except Ipgsial arrangement
with the NATIONAL LAW UNIVERSITY, ODISHA. Such workshall
be carried out in such manner as not to impede ghogress of the
works included in the contract.

Insurance of works

Without limiting his obligations and responsibies under the
contract the contractor shall insure the insuraiscbeing covered in
the joint names of the NLUO and the contractor agaiall loss of
damages from whatever cause arising other thanetteepted risks,
for which he is responsible under the terms of caot and in such a
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b)

24.2

d)

manner that the NLUO and contractor are covered tfee period
stipulated and are also covered during the penbdnaintenance for
loss or damage arising fro a clause, occurring mprim the
commencement of the period of maintenance and foy kbbss or
damage occasioned by the contractor in the coufsang operations
carried out by him for the purpose of complyingthvihis obligations
under clause.

The works for the time being executed to theimeated current
Contract value thereof, or such additional sum asynbe specified
together with the materials for incorporation inethwvorks at their
replacement value.

The constructional plant and other things browugh to the site by the
contractor to the replacement value of such corgtomal plant and
other things.

Such insurance shall be effected with an insueerd in terms
approved by the NLUO which approval shall not beramsonably
withheld and the contractor shall whenever requipgdduce to the
PMC/ Consultant the police if insurance and theeipts for payment
of the current premiums.

Damage to persons and property

The contractor shall, except if and so far as tlomtract provides
otherwise indemnify the NLUO against all losses aaokhims in
respect of injuries or damages to any person oremal or physical
damage to any property whatsoever which may arigé @ or in
consequence of the execution and maintenance of wbeks and
against all claims proceedings, damages, costsig&saand expenses
whatsoever in respect of or in relation thereto epic any
compensation of damages for or with respect to :

The permanent use or occupation of land by or @art thereof.

The right of NLUO to execute the works or anytpthereof on, over,
under, in or through any lands.

Injuries or damages to persons or propertiescwhare unavoidable
result of the execution or maintenance of the worksaccordance
with the contract.

Injuries or damage to persons or property rasgltfrom any act or
neglect of the NLUO their agents, employees or otb@ntractors not
being employed by the contractor or for or in restpef any clams,
proceedings, damages, costs, charges and expensespect thereof
or in relation thereto or where the injury or damagas contributed
to by the contractor, his servants or agents sudrt pof the
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24.3

24.4

compensation as may be just and equitable havieganmd to the
extent of the responsibility of the NATIONAL LAW
UNIVERSITY,ODISHA, employees, or agents or othemtmactors for
the damage of injury.

Contractor to indemnify NLUO

The contractor shall indemnify the NLUO againstl atlaims,
proceedings, damages cost, charges and expensesspect of the
matters referred to the provision sub-clause 24.2hcs clause.

Contractor’s superintendence

The contractor shall fully indemnify and keep imdeified the NLUO

against any action, claim or proceeding relatinginéringement or

use of any patent or design or any alleged paterdesign rights and
shall pay any royalties which may be payable inpexg of any article
or part thereof included in the contract. In theeew of any claim

made under of action brought against NLUO in redgpe€t such

matters as aforesaid the contractor shall be imetedy notified

thereof and the contractor shall be at liberty,heda own expenses to
settle any dispute or to conduct any litigation tthmaay arise there
from, provided that the contractor shall not bebleto indemnify the
NLUO if the infringement of the patent or designany

alleged patent or design right is theedt result of an order

passed by the Consultant/ PMC in this behalf.

24.5

24.5.1

24.5.2

Third Party Insurance

Before commencing the execution of the work thentcactor but
without limiting his obligations and responsibie8 under clauses
24.0 of GCC shall insure against his liability fany material or
physical damage, loss, or injury which may occur a@oy property
including that of NATIONAL LAW UNIVERSITY, ODISHA, or to
any person, including any employee of the NATIONALAW
UNIVERSITY, ODISHA, by or arising out of the exedah of the
works or in the carrying out of the contract, othese than due to the
mattes referred to in the provision to clause 2théreof.

Minimum amount of Third Party Insurance

Such insurance shall be effected with an insured an terms
approved by the NLUO which approval shall not beagsenably
withheld and for at least the amount stated belowhe contractor
shall, whenever required produce to the PMC/ Cotasul the policy
or polices of insurance cover and receipts for pagmof the current
premiums.
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25.6

25.6.1

25.6.2.

25.6.3

The minimum insurance cover for physical property,injury, and
death is Rs. 5.0 lakhs per occurrence with the nundr of
occurrences limited to four. After each occurrencecontractor will
pay additional premium necessary to make insurancevalid for
four occurrences always.

Accident or Injury to workman:

The NLUO shall not be liable for in respect of amjmages or
compensation payable at law respect or in conseggeaf any
accident or injury or any workmen or other persanthe employment
of the contractor or any sub-contractor, save axckpt an accident or
injury resulting from any act or default of the NIOJagainst all such
damages and compensation, save and expect as afdyesnd against
all such damages and compensation, save and exaxe@foresaid,
and against all claims, proceedings, costs, charged expenses
whatsoever in respect thereof in relation thereto.

Insurance against accidents etc. to workmen

The contractor shall insure against such liagilwith an insurer
approved by the NLUO during the whole of the tinhat any persons
are employed by him on the work and shall, whequieed, produce
to the PMC/ Consultant

such police of insurance and receipt for paymenmttloe current
premium. Provided always that, in respect of anyspas employed
by any sub-contractor the contractor’'s obligation tnsure as
aforesaid under this sub-clause shall be satisfiatie sub contractor
shall have insured against the liability in respetssuch be persons in
such manner that NLUO is indemnified under the pwlibut the
contractor shall require

such require sub-contractor to produce to the PMI@Ghsultant when
such policy of insurance and the receipt for thgmant of the current
premium.

Remedy on contractor’s failure to insure:

If the contractor fails to effect and keep in ferdhe insurance
referred to above or any other insurance which ree/ le required to
effect under the terms of contract, then and in auwch case the
NLUO may effect and keep in force any such insueaod pay such
premium or premiums as may be necessary for thapgae and from
time to time deduct the amount so paid by the NLE@® aforesaid
from any amount due or which may become due todbetractor, or
recover the same as debt from the contractor.
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25.6.4 Without prejudice to the others rights of the NLU@gainst

26.0

27.0

28.0

contractors. In respect of such default, the NLUGl be entitled to
deduced from any sums payable to the contractorameunt of any
damages costs, charges and other expenses paithéoWNEUO and
which are payable by the contractors under this ausk. The
contractor shall upon settlement by the Insureraofy claim made
against the insurer pursuant to a policy taken wuntltes clause,
proceed with due diligence to rebuild or repair therks destroyed or
damaged, In this event all the monies received fridra Insurer in
respect of such damage shall be paid to the cotdraand the
Contractor shall not be entitled to any further pant in respect of
the expenditure incurred for rebuilding or repagiaf the materials or
goods destroyed or damaged.

Commencement of Works:

The date of commencement of the work will be rec&d as the date
of handing over site by joint signature of contta¢ PMC & NLUO
or fifteen days from the date of issue of letter axfceptance of the
tender by the NLUO whichever is later.

Time for completion

Time is essence of the contract and shall be ®yricbserved by the
contractor. The entire work shall be complete witha period of
......... calendar months from the date of commencem#éntequired
in the contract or as directed by the PMC / cotesntl. The contractor
shall complete certain portions of work before cdetpn of the
entire work. However the completion date shall ekoned as the
date by which the whole work is completed as pes tbrms of the
contract.

Extension of time

If, in the opinion of the PMC /consultant, the Wwobe delayed for
reasons beyond the control of the contractor, tiMCP Consultant
may submit a recommendation to the NLUO to grantfa&r and
reasonable extension of time for completion of wak per the terms
of contract. If the contractor needs an extensidntime for the
completion of work or if completion of work is like to be delayed
for any reasons beyond the due date of complet®stgpulated in the
contract, the contractor shall apply to the NLUGalngh the PMC
/consultant in writing at least 21 Days before tkgpiry of the
scheduled time and while applying for extension tahe he shall
furnish the reasons in detail and his justificatibrany, for the delays
The PMC/ PMC shall submit their recommendationstie NLUO in
the prescribed format for granting extension of éimVhile granting
extension of time the contractor shall be inforntbd period extended
time which will qualify for levy of liquidated danges. For the
balance period in excess of original stipulated ipér and duly
sanctioned extension of time by the NLUO the promisof liquidated
damages as stated under clause 8 shall becomecappdi. Further the
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9.0

contract shall remain in force even for the perim&lyond the date of
completion irrespective whether the extension ianged or not.

Rate of progress

The entire of the material, plant and labour to fpr@vided by the
contractor. The mode, manner and speed of executiemd

maintenance of the works are to be of a kind anddoeted in a
manner to the satisfaction of the PMC should thte raf a progress of
the work or any part thereof be at any time bethe opinion of the
PMC too slow to ensure the completion of the whofethe work by
the prescribed time or extended time for completibe PMC shall
thereupon take such steps as considered necesyathieoPMC, to
expedite progress so as to complete the works leyptitescribed time
or extended time. Such communications from the Ph&@ther shall

relieve the contractor from fulfilling obligationander the contract
not he will be entitle to raise any claims arisimgut of such
directions.

30.0 Work during nights and holidays

31.0

Subject to any provision to the contrary containadthe contract no
permanent work shall save as herein provided bei@dron during the
night or on holidays without the permission in vimg of the PMC/
Consultant, save when the work is unavoidable dscdutely

necessary for the saving of a life or property or the safety of the
work in which case the contractor shall immediatabvise the PMC/
Consultant. However the provisions of the clausealshnot be

applicable in the case of any work which becomeseasial to carry
by rotary or double shifts in order to achieve gr@gress and quality
of the works being technically required / continuedth the prior

approval of the PMC/ Consultant at no extra costhe NATIONAL

LAW UNIVERSITY, ODISHA.

All work at night after obtaining approval from mgpetent authorities
shall be carried out without unreasonable noisaigturbance.

No compensation or restrictions of work

If at any time after acceptance of the tender NLYRall decide to
abandon or reduce the scope of work for any reasbatsoever and
hence not required the whole or any part of thekvmr be carried out.
The PMC/PMC/ shall give notice in writing to thatffect to the
contractor and the contractor shall act accordinghythe matter. The
contractor shall have no claim to any payment ofmpensation or
otherwise whatsoever, on account of any profit dvantage which he
might have derived from the execution of the woukly but which he
did not derive in consequence of the foreclosureghs whole or part
of the work.
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32.0

33.0

Provided that the contractor shall be paid thergka on the cartage
only of materials actually and confide brought teetsite of the work
by the contractor and rendered surplus as a regullhe abandonment,
curtailment of the work or any portion thereof atigen taken back by
the contractor, provided however that the PMC / Qdtant shall have
in such cases the option of taking over all or aawch materials at
their purchase price or a local current rate whiareis less.

“In case of such stores credit shall be given tm lat the rates not
exceeding those at which were originally issuedhe contractor after
taking into consideration and deduction for claiotsaccount of any

deterioration or damage while in the custody oé¢ dontractor and in
this respect the decision of PMC / Consultant sihallfinal.

Suspension of work

The contractor shall, on receipt of the order initimg of the PMC/
Consultant (whose decision shall be final and bingdion the
contractor) suspend the progress of works or amny gheereof for such
time and in such manner as PMC/ Consultant may ickersnecessary
S0; as not to cause any damage or injury to thekwadready done or
endanger the safety thereof for any of followingsens.

On account any default on the part of the contracto

For proper execution of the works or part thereof feasons other
than the default of the contractor, or

for safety of the works or part thereof.

The contractor shall, during such suspension prigp@rotect and
secure the works to the extent necessary and aartythe instructions
given in that behalf by the PMC/ Consultant.

If the suspension is ordered for reasons b) andin sub — Para I)
above:

The contractor shall be entitles to an extensidrtime equal to the
period of every such suspension. No compensatioatsdever shall
be paid on this account.

Action when the whole security deposit is fogfited

In any case in which under any clause or clausethisf contract, the
Contractor by the PMC/ Consultant shall have thev@oto adopt any
of the following course as they may deem best shitethe interest of
the NATIONAL LAW UNIVERSITY, ODISHA.

To rescind the contract (of which rescissionio®tin writing to the
contractor by the PMC/ Consultant shall be conclesevidence) and
in which case the security deposit of the contracball be forfeited
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b)

34.0

and be absolutely at the disposal of NATIONAL LAWNWERSITY,
ODISHA.

To employ labour paid by the NLUO and to suppiaterials to carry
out the work, or any part of the work, debiting tbentractor with the
cost of the labour and materials ( the cost of sdabour and
materials as worked out

by the PMC/ Consultant shall be final and conchesiagainst the
contractor) and crediting him with the value of tiverk done, in all
respects in the same manner and at the same mamuent the same
rates as if it had been carried ;out by the contbeander the terms of
this contract the certificate of PMC/ Consultant tas the value of
work done shall be final and conclusive against ¢batractor.

To measure up the work of the contractor, andtake such part
thereof as shall be unexecuted, out of his hanasl @ give it to

another contractor to complete in which case angesrses which may
be incurred in excess of the sum which would haeerbpaid to the
original contractor, if the whole work had been ewuted by him (of
the amount of which excess the certificates in wgtof the PMC/
Consultant shall be final and conclusive) shall lb@ne by original
contractor and may be deducted from any money duleirn by NLUO

under the contract or otherwise, or from his seguideposit o the
proceed of sale thereof, or sufficient part thereof

In the event of any of above courses being adoftedhe NLUO the
contractor shall have no claim to compensationdoy loss sustained

by him by reasons of his having purchased or preduany material
or entered into any engagements or make any adsaogeaccount of,
or with a view to the execution of the work or therformance of the
contract and in case the contract shall be rescinder the provision
aforesaid, the contractor shall not be entitledr¢oover or to be paid
any sum or any work thereto for actually performedder this
contract, unless, and until the PMC/ Consultantl wéve certified in
writing the performance of such work and the vapayable in respect
thereof, and he shall only be entitled to be pdid value so certified.

NLUO has right to terminate the contract

If the contractor being an individual or a firm camnt any ‘Act of

insolvency’ or shall be adjusted an insolvent ornlgean incorporated
company shall have an order for compulsory winding voluntarily

or subject to the supervision of Govt. and of thHi®al Assignee of

the liquidator in such acts of insolvency of windimp shall be unable
within seven days after notice to him to do so, sbhow to the
reasonable satisfaction of the PMC / Consultantt tha is able to
carry out and fulfill the contract, and to give seidy therefore if so
required by the PMC / Consultant.
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Or, if the contractor (whether an individualrmfi or incorporated
company) shall suffer execution to be issued orllsisaffer any
payment under this

contract to be attached by or on behalf of anythed creditors of the
contractor.

Or, shall assign or sublet this contract withohé tconsent in writing
of the NLUO through the PMC / consultant or shalhacge or
encumber this contract or any payment due to whity become due
to the contractor there under :

(a) has abandoned the contract; Or

(b) has failed to commence the work, or has withamy lawful
excuse under these conditions suspended the progrfethe works for
14 (fourteen) days after receiving from the NLUQadtgh the PMC /
Consultant written notice to proceed, or

(c) has failed to proceed with the works with sutiligence and failed
to make such due progress as would enable the wtorlbe completed
within the time agreed upon. Or has failed to remawaterials from
the site or to pull down and replace work with iaven days after
written notice from the NLUO through PMC that thaid materials
were condemned and reject by the PMC under thesalitons. Or
has neglected or failed persistently to observe padorm all or any
of the acts, matters or things by this contractb® observed and
performed by the contractor for seven days aftertten notice shall
have been given to the contactor to observe orqrarfthe same or
has to the detriment of good workmanship or in detie of the
NLUO's or PMC

Consultant’s instruction to the contrary subjechyapart of the
contract. Then and in any of said cases the NLU@ anthe PMC/
consultant , may not withstanding any previous veajvafter giving

seven days notice in writing to the contractor detme the contract,
but without thereby affecting the powers of the NQWr the PMC/
consultant or the obligation and liabilities of tkkentractor the whole
of which shall continue in force as fully as if tlmontract had not
been so determined and as if the works subsequehdg been
executed by or on behalf of the contractor. Andther the NLUO

through the PMC/ Consultant their agents or empésyenay enter
upon and take possession of the work and all planisols,

scaffoldings, materials, sheds, machineries lyipgmuthe premises or
on the adjoining lands or roads use the same bynsed their own
employees or workmen in carrying on and completihg work or by
engaging any other contractor or persons to conepileé work and the
contractor shall not in any was interrupt or do att, matter or thing
to prevent or hinder such other contractor or othersons employed
for completing and finishing or using the materialsd plants for the
work.
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When the works shall be completed or as soon tHegeaas
convenient the NLUO or the PMC/ consultant shaWegia notice in
writing to the contractor to remove his surplus aradls and plants
and should the contractor fail to do so within 1dyd after receipt
thereof by him the NLUO sell the same by public aoc after due
publication, and shall adjust the amount realizgdsbich auction. The
contractor shall have no right to question anylod act of the NLUO
incidental to the sale of the materials etc.

35.0 Certificate of Payment

The contractor shall be entitled under the certifes to be issued by
the PMC/NLUO to the contractor within 10 working ydafrom the
date of certificate to the payment from NLUO fromme to time . The
NLUO shall recover the statutory recoveries otheesl including the
retention amount from the certificate of payment.

The scrutiny commit can verify as and when requiedter verify by
PMC.

Provided always that the issue of any certificatg the PMC/
consultant during the progress of works or compmetshall not have
effect as certificate of satisfaction or relive thentractor from his
liability under clause.

The PMC/Consultant shall have power to withhold @ertificate if
the work or any part thereof is not carried outheir satisfaction.

The PMC/ Consultant may be any certificate make a&wyrection
required in previous certificate.

The NLUO shall modify the certificate of payment ssued by the
PMC/ consultant from time to time while making thayment.

The contractor shall submit interim bills only aftéaking actual
measurement and properly recorded in the measureBeok.

The contractor shall not submit interim bills whelme approximate
value of work done by him less than5 lacs and the minimum
interval between two such bills shall be 15 daydeass.

The final bill may be submitted by contractor witha period of one
month from the date of virtual completion and PMCdnsultant shall
issue the certificate of payment within a periodtafo months. The
NLUO shall pay the amount within a period of thr@@nths from the
date of issue of certificate provided there is riepdite in respect of
rates and gquantities.

The contractor shall submit the interim bills inetiprescribed format
with all details.

36.0 PAYMENT TERMS & CONDITIONS :

Upto 85% of the total R.A. Bill submitted may baigh within 9 (nine) working
days from the date of submission of R.A. Bills sabjto the approval of PMC &
PD jointly. The balance payment deducting the rneangsstatutory dues shall be
paid only after complete verification of Bill by Nanal Law University ODISHA

/ Project Management Consultant.
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37.0

38.0

38.1

39.0

MOBILISATION

Mobilization advance will be paid up to 10% of tbentract value against the
submission of bank guarantee from a nationalizenk bas per the Performa
enclosed. The format of getting this payment astimeed which signed and duly
confirm from any Nationalized Bank. The mobilizatioadvance shall be
recovered in prorate basis from each running bhlew the work done value
reaches 15% of the contract value and up to 858teofontract value.

PERFORMANCE GUARANTEE

The performance guarantee is 10% of the total aotdr value which is submitted
in form of Bank Guarantee from a Nationalized Bak¥hich is valid for 12
(twelve) months beyond the completion period whigh be submitted with in
the 15 days from the date of agreement as perdtferfha enclosed.

SECURED ADVANCE:

Interest free secured advance of 75% (seventypiereent) of the purchase price
of the materials required for incorporation ie fermanent works and brought to
site shall be paid to the contractor on all nongbable, non-fragile and non-
combustible materials as per OPWD norms, on regogshe contractor and
accompanied by—(i) an indemnity bond fully coverithe advance and (ii)
account of all such materials duly signed by himd aertified by PMC in the
prescribed proforma along with (iii) insurance eovor the materials against
theft, fire, damages and losses of any kind,doguments evidencing purchase of
the said materials, and (iv) authenticated copyStifick Register for Secured
Advance maintained under Clause-44 of G.C.C.

The contractor shall make all necessary arrangenfensafe storing of the said
materials at the site of the work at his cost ais#t in a suitable godown,
constructed by him at his cost free of all expengeNLUO, securing the said
materials against any possible damages and/cedadise to sun, rain, dampness,
fire, theft, etc.

Such secured advance may be paid on items ohpbltesand fragile nature stored
at site of the work for incorporation in the permaat works by the contractor
upon approval by PMC and on submission of compreifie insurance cover for
the full cost of such materials along with all@tllocuments, as aforesaid.

No secured advance shall, however, be paid onsiteirich, in the opinion of
PMC, are high risk materials such as ordinarygjlaand, petrol, diesel, lubricant,
etc.

Secured advance paid shall be recovered in folinfthe amount due to the
contractor against next RA Bill and without pregedto the right of NLUO to
recover any unrecovered amount of this advanam fitee contractor from any
other amount due to it or from any other source.

Settlement of disputes and Arbitration.

m. Except where otherwise provided in the contractjadistions and disputes
relating to own connection with the interpretatioaxecution or

54



enforcement of the contract shall be refer to eabdn, abolition and
conciliation Act 1996 .

il thing whatsoever in any way arising out of otateng to the contract,
designs, Tendered drawings, specifications, estsnanstructions orders or
these conditions or otherwise concerning the warkhe execution or
failure to execute the same whether arising dutiegprogress of the work
or after the cancellation, termination, completimr abandonment
thereof shall be dealt with as mentioned herésnaf

If the contractor considers that he is entitled any extra payment or
compensation in respect of the works over and abloweamounts admitted as
payable by the PMC or incase the contractor wantispute the validity of any
deductions or recoveries made or proposed to be ifinach the contract or raise
any dispute, the contractor shall forthwith giveic® in writing of his claim, or
dispute to theVice Chancellor, National Law University ODISHA, Naraj,
Cuttack - 753015, ODISHA and endorse a

copy of the same to the PMC, within 30 (thirtyayd from the date of
disallowance thereof or the date of deduction ocovery. The said notice shall
give full particulars of the claim, grounds on whit is based and detailed
calculations of the amount claimed and contradiail hot be entitled to raise
any claim nor shall the N.L.U.O be any way liableéspect of any claim by the
contractor unless notice of such claim shall hasenlbgiven by the contractor to
the Vice Chancellor, National Law University ODISHA, Naraj, Cuttack -
753015, ODISHA in the manner and within the time afsresaid. The
contractor shall be deemed to have waved and exshegd all his rights in
respect of any claim not notified to théice Chancellor, National Law
University ODISHA, Naraj, Cuttack - 753015, ODISHA writing in the
manner and within the time aforesaid.

Except where the decision has becomal fibinding and conclusive in terms of
the contract, all disputes or differences arising af the notified claims of the
contractor as aforesaid and all claims of the N.O.Whall be referred for
adjudication through arbitration by the Sole Arsitr appointed by th¥ice
Chancellor, National Law University ODISHA, Naraj, Cuttack 53015,
ODISHA. It will also be no objection to any suchpaptment that the arbitrator
so appointed is a N.L.U.O Officer and that he hadl¢al with the matters to
which the Contract relates in the course of hiseduas N.L.U.O Officer. If the
arbitrator so appointed is unable or unwilling &t ar resigns his appointment
or vacates his office due to any reason whatsoavether sole arbitrator shall
be appointed in the manner aforesaid by the s&mk Chancellor, National
Law University Odisha, Naraj, Cuttack - 753015, GBA. Such person shall
be entitled to proceed with the reference fromdtage at which it was left by
his predecessor.

It is a term of this contract that the party ikvay arbitration shall give a list of
disputes with amounts claimed in respect of easpules with amounts claimed
in respect of each dispute along with the noticeafipointment of arbitrator.
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40.0

40.1

41.0

It is also a term of this contract that no perstirenthan a person appointed by
such National Law University Odisha, Naraj, Cuttack53015, ODISHA as
aforesaid should act as arbitrator.

The conciliation and arbitration shall be conductadaccordance with the
provisions of the arbitration & Conciliation Act 98 or any statutory
modification or reenactment thereof and the ruleslenthereunder.

It is also a term of the contract that the arbitraghall be deemed to have
entered on the reference on the date he issua=ertotiboth the parties calling
them to submit their statement of claims and causttgtement of claims. The
venue of the arbitration shall

be such place as may be fixed by the arbitratbidrsole discretion. The fees, if
any, of the arbitrator shall , if required to baedpa

before the award is made and published, be paidanal half by each of the
parties. The cost of the reference and of the aynotuding the fees, if any of
the arbitrator) shall be in the discretion of thbitaator who may direct to any
by whom and in what manner, such costs or anytpareof, shall be paid and
fix or settle the amount of costs to be so paid.

Water Supply

The contractor shall make his own arrangement fatew required for
the work and nothing extra will be paid for the saniThis will be
subject to the following conditions.

(HThat the water used by the contractor shall btefdér construction
purposes to the satisfaction of the PMC/ Constltan

(i) The contractor shall make alternative arrangemfor the supply of
water if the arrangement made by the contractorthe procurement
of water in the opinion of the PMC/ consultantuissatisfactory.

The contractor shall construct temporary wellbeuwell in NLUO
land for taking water for construction purposedyoafter obtaining
permission in writing from the NATIONAL LAW
UNIVERSITY,ODISHA. The contractor has to make hiswn
arrangement for drawing & distributing the watatr his own cost.

He has to make necessary arrangements to avoid amtydents or

damages caused due to construction and subsequairitenance

of the wells. He has to obtain necessary approvedmf local

authorities, if required, at his own cost. He dhadstore the ground
to its original condition after wells are disméd on completion of
work. Or and over the well to the NLUO withoutyasompensation
as directed by the PMC/consultant.

Power Supply

The contractor shall make his own arrangementsptower and supply /
distribution system for driving plant or machinefiyr the work and for
lighting purpose at his own cost, The cost of rutgniand maintenance
of the plants are to included in his tender pricee. shall pay all fees
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42.0

43.0

44.0

Xii)

and charges required for the power supply and idelthe same in his
tendered rates and hold the owner free from allhsaosts. He has to
obtain necessary approval from the appropriate auties, if required.

Treasure trove etc.

Any treasure trove, coin or object antique, whinhy be found on the
site, shall be the property of NLUO and shall bentt@d over to the
N.L.U.O immediately.

Method of measurement

Unless otherwise mentioned in the schedule of giti@s or in mode
of measurement, the measurement will be on the quentities or
work produced in accordance with up to date. Rued down by the
Bureau of Indian Standards. In the event any disputlisagreement
the decision of the PMC/ Consultant shall be fimald binding on the
contractor.

Maintenance of registers

The contractor shall maintain the following regst as per the
enclosed Performa at site of work and should predtite same for
inspection of NLUO/ PMC consultant whenever desitedthem. The
contractor shall also maintain the records / regjistas required by
the local authorities /Govt. from time to time.

Register for cement / paint / lead / specificteraals.

Register for steel

Register for secured advance

Register for bulkage of sand

Register for silt test

Register for sieve analysis for fine aggregate

Register for sieve analysis for course aggrega

Register for slump test

Register for concrete cube test

Register for hindrance to work

Register for consumption of cement

Register for running account bill
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xiii)

45.0

46.0

46.1

46.2

46.3

46.4

Register for labour

Price Variation Adjustment (P.V.A.)

No price variation shall be considered within tG@entract Period or
within the Extended contract period.

Immediately on award of contract, the contracsbiall register with
the appropriate authority obtain Sales Tax Registra No. and
produce the details thereof to the N.L.U.O withi® 8ays of the
award of the work and in no case later than thensisbion of his first
running bill.

The successful tenderes may also note that thelNO reserves the
right to deduct Sales Tax on works contract apgileaand to be
levied under relevant Act, from the bills and amobdue to them from
N.L.U.O and remit the same directly to the Govermmen case they
are not submitting the proof / evidence of havingdothe Sales Tax
on work executed under this contract.

Force Majeure

Neither contractor nor NLUO shall be considered dmfault in

performance of their obligations if such performanis prevented or
delayed by events such as but not to war, hos¢gitievolution, riots,
civil commotion, strikes, lockout, conflagrationpidemics, accidents,
fire, storms, floods, droughts, earthquakes or vadices or any act of
god or for any other cause beyond the reasonabiherobof the party

affected or prevented or delayed. However a notgeequired to be
given within 30 days from the happening of the etvemth complete

details, to the other party to the contract, iidtnot possible to serve
a notice; within the shortest possible period with delay.

As soon as the cause of force majeure has beemvednthe party
whose ability to perform its obligations has bedfeated, shall notify
the other of such cessation and the actual delaurired in such
affected activity adducing necessary evidence ippsut thereof.

From the date of occurrence of a case of forceemiag obligations of
the party affected shall be suspended during thetinaance of any
inability so caused. With the cause itself and iihigyp resulting there
from having been remove, the agreed time of cometetof the
respective obligations under

this agreement shall stand extended by a periathlketp the period of
delay occasioned by such events.

Should one or both parties be prevented from flihfg the contractual
obligations by a state of force majeure lastingatperiod of 6 months
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47.0

vii)

viii)

xii)

48.0

or more the two parties shall each other to decilparding the future
execution of this agreement.

Local laws, Acts, Regulations:

The contractor shall strictly adhere to all prduwag labour laws

inclusive of contract labour (regulation and abiolit act of 1970) and
other safety regulations. The contractor shall camp with the

provision of all labour legislation including thatest requirements of
all the Acts, laws any other regulations that amplecable to the

execution of the project.

Minimum wages Act 1948 (Amended)
Payment of wages Act 1936 (Amended)
Workmen’s compensation Act 1923 (Amended)

Contract labour regulation and abolition act7D9and central rules
1971 (Amended)

Apprentice act 1961 (Amended)
Industrial employment (standing order) Act 19@®mended)

Personal injuries (Compensation insurance) ak263 and other
modifications

Employees’ provident fund and miscellaneousopisions Act 1952
and amended thereof.

Shop and establishment act.
Shop and establishment act.
Royalty shall be charged as applicable by Gaft. Odisha.

Any other act or enactment relating theretodarules framed there
under from time to time.

Supply of man power for supervision of the Prj@ct.

The contractor shall ensure the supply of the mamrowith required
qualification for this project. These engineer awpervisor will look
after day to day activities of work. They will alsmaintained the
required documents to be submitted to PMC on regdasic and
endorse it.

MINIMUM REQUIREMENT OF
TECHNICALREPRESENTATIVE FROM THE CONTRACTOR
SIDE.
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SI. Minimum Discipline | Designation| Minimum | Minimum
No. | Qualification Experience
of technical
representative
1 Degree Civil Project 15 Years 1 No.
Manager
2 Degree Civil Sr. 10 Years 2 Nos.
Engineer
3. Diploma Civil Billing 8 Years 2 Nos.
Engineer
4. Diploma Civil Quality 8 Years 2 Nos.
Control
Engineer
5. Diploma Civil Safety 6 Years 1 Nos.
Engineer
6. Supervision Civil, 5 Years 6 Nos.
Staff Electrical,
P.H and
Drainage
work.

49.0 Accidents.

The contractor shall immediately on occurrenceaaf accident at or
about the site or in connection with the executofnthe work report
such accident to the PMC/ Consultant& NLUO. The wantor shall
also such report immediately to the competent adtiiowhenever
such report is required to be lodged by the law aakke appropriate
actions thereof.

50.0 Idle Labour.

Whatever the reasons may be, no claim for idledabadditional establishment
cost of hire & labour charges of tools and plantaild be entertained under any
circumstances.

51.0 EXTRA ITEMS, VARIATIONS, THEIR VALUATION AND CLAIM S

51.1 If any item is ordered on the Contractor bylXILwhich is neither in the tender
document, Description of works in the Schedulecsjations, it shall be treated
as extra item. The Contractor shall carry out amagete the said work on prior
approval from the NLUO/ PMC in every respect to shésfaction of NLUO. The
rates of extra items shall be derived on the falhgnbasis of precedence:

0] OPWD /CPWD Procedure and market rate of matenadk(ding
carriage), labour,

(i) As per the market rates evaluated by NLUO.
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Extra items on market rates will be applicableyomhen certificate is issued by
PMC/ Project Director .The rates for extra item Iwhde finalized before
execution of the item.
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SPECIAL CONDITIONS OF CONTRACT

Scope of work

1.0

2.0

3.0

4.0

5.0

6.0

7.0

The scope of work is to carry out all works in o@ttions with Civil
and External development works for for Natiohalw University Campus
at Naraj, Cuttack, ODISHA.

Address of site
The site is located at Naraj, Cuttack, ODISHA.
Dimensions and levels

All dimensions and levels shown on the drawinglklb& verified by
the contractor on the site and he will be held espble for the
accuracy and maintenance of all the dimensions a&mel levels.
Figured dimensions are in all cases to accepted mamddimension
shall be scaled. Large scale details shall takecgadence over small-
scale Tendered drawings. In case of discrepancy tloatractor shall
ask for clarification from the PMC/ Consultant bedoproceeding with
the work.

Notice of operation

The contractor shall not carryout any importaneogtion without the
Consent in writhing from the PMC/ Consultant.

Consultant records

The contractor shall keep and provide to the PMGhsultant full and
accurate records of the dimensions and positionalbhew work and
any other information necessary to prepare complem@wing
recording details of the work as constructed.

Safety of adjacent structures and trees

The contractor shall provide and erect to the appt of the PMC/
Consultant such supports as may be required toegtoeffectively all
structures and protective guards to trees which m@yndangered by
the execution of the works or otherwise take suehnpanent measures
as may be required by the PMC to protect the traes structures.

Temporary works

Before any temporary works are commenced the @mor shall
submit at least 7 days in advance to the PMC /ctiasti for approval
complete Tendered drawings of all temporary worles rhay require
for the execution of the works. The contractor $hedrry out the
modifications relating to strength, if required bye PMC/ Consultant
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8.0

9.0

b)

b)

may require in accordance with the conditions ohtrtact at his own
cost. The contractor shall be solely responsible tloe stability and
safety of all temporary works and unfinished worked for the
guality of the permanent works resulting from theramgement
eventually adopted for their execution.

Temporary roads

The contractor shall provide access roads to ibe fsom the nearest
main road at no extra cost and as directed by tMECPConsultant.

The contractor shall also responsible for properntenance of this
access road and would take all care to see thadtiey services, if

any, are maintained in working order at his owntcdshe laying and

maintaining the temporary roads within the site aarghall be the
contractor’s responsibility and the contractor dltake such measures
that necessary and as directed by the PMC/ Consulta

Water, power and other facilities

The rate quoted by the contractor shall incladleexpenses that are
required for providing all the water required folet work and the
contractor shall make his own arrangements for sheply of good
guality water suitable for the construction and doguality drinking
water for their workers. If necessary the contradtas to sink a tube
well / open well and bring water by means of tarskat his own cost
for the purpose. The NLUO will not be liable to payy charges in
connection with the above.

The rate quote in the tender shall include tkpemses for obtaining
and maintaining power connections and shall pay fone
consumptions charges.

The contractors for other trades directly appedchby the NLUO shall
be entitled to take power and water connectionsnfrilne temporary
water and power supply obtained by the contractdowever the
concerned contractor shall make their own arrangesé¢o draw the
supply and pay directly the actual consumption glear at mutually
agreed rates between them. All municipal charges dminage and
water connection for construction purposes shall bmne by the
contractor and charges payable for permanent

connections, if any, shall be initially paid byetlcontractor and the
NLUO will reimburse the amount on production of eggts.

The NLUO as well as the PMC/ Consultant shaNegiall possible
assistance to the contractors to obtain the retguisi

Permission from the various authorities, but thesponsibility for
obtaining the same in time shall be of the contoact
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10.0

b)

11.0

12.0

Office accommodation

The contractor shall provide and maintain allcessary offices,
workshops, stores, shelters, sanitary facilitiegnteens and other
temporary structures for themselves in connectiobthwhe work at
the site at their own cost after getting the ap@alofrom the PMC/
Consultant.
SITE OFFICE

The contractor shall provide at his own cost simphger tight separate fully
furnished office accommodation of appropriate sifitted with all the necessary
infrastructure and all necessary facilities for PK@nsultants’ Office Staff. . The
accommodation shall be well lit, ventilated andvided with windows doors with
a locking facility, suitable partitions, and drinkj water and toilet facilities. The
accommodation shall be sufficiently large to accardate of PMC/Consultants’
Office staff and shall be suitably provided andnfshed with air conditioner,
writing tables, a lap top computer, a PC , a printleawing board, chairs, steel
almirahs, stools, drawers for drawings, rack boamdswalls for displaying
drawings and programs, telephone, electric lighhsf etc., as required. The
contractor shall provide the 10 digital camera 0Of rhiega-pixels of during the
execution of the contract. All the above facilitiglsall be returned back to the
contractor on the completion of defect liabilityrjpel The Contractor shall also
maintain at his own cost the office in good hygiewmondition and provide
facilities for having the office cleaned daily. Segte fully furnished
accommodation as stated above shall also be pbvatethe Project Director.
This accommodation shall be provided during andtauplefect liability period
also.

All temporary buildings and facilities as menied above shall be
removed on completion of the work or at any otharlier date as
directed by the PMC/ Consultant.

All the expenses for obtaining statutory approvaisl maintenance of
the above facilities as well as running expensellsha borne the
contractor at no extra cost. It is also the resplohisy of the

contractor to obtain statutory approvals for prawgl the above
facilities.

Facilities for contractor’'s employees

The contractor shall make his own arrangementtfoeg housing and
welfare of his staff and workmen including adequalenking water
facilities. The contractor shall also make she agaments at his own
cost for transport where necessary for his staffl amorkmen to and
from site of work at his own cost.

Lighting of works

The contractor shall at all times provide adequated approved
lighting as required for the proper execution angpervision and
inspection of work.
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13.0

b)

c)
d)

f)
14.0

15.0

Fire fighting arrangements

The contactor shall provide suitable arrangeméomnt firefighting at
his own cost. For this purpose he shall provideuisge number of
fire extinguishers

and adequate number of buckets, some of whicht@iee always kept
filled with sand and some with water. These equiptseshall be
provided at suitable prominent and easily accessidhces and shall
be properly maintained.

Any deficiency in the fire safety or unsafe abtions shall be
corrected by the contractor at his own cost andhi approval of the
relevant authorities. The contractor shall make thhelowing
arrangements at his own cost but limited to thédwing.

Proper handling, storage and disposal of cortibles materials and
waste.

Work operations which can create fire hazards.

Access for firefighting equipments.

type, number and location of containers for tleenoval of surplus
materials and rubbish.

Type, size, number and location of fire extinghgrs or other
firefighting equipment.

General housekeeping.

Site order book

A site order book shall be maintained at site fdre purpose
immediate verification of between the NLUO/PMC /EBM Any
communication relating to the works may be conveyddough.
Records in the site order book. Such a communicatrom one party
to the other shall be deemed to have been adequatzled in terms
of contract. Each site order book shall have maemuambered pages
in triplicate and shall carefully maintained andeperved by the
contractor and shall be made available to the PM@Ghsultant as and
when demanded. Any instruction which the PMC/ Cdtesut may like
to issue to the contractor or the contractor mde lto bring to the
PMC/ Consultant two copies of such instructions|klb@ taken from
the site order book and one copy will be hande@roto the party
against proper acknowledgment and the second coiplybe retained
for their record.

Temporary fencing / barricading

The contractor shall provide and maintain a suealemporary
fencing / barricading and gates at his cost to adegly enclose all
boundaries of the site for the protection of thebpe and for the
proper execution and security of the work and ica@adance with the
requirement of the PMC/

Consultant and regulations of local authoritiebe$e shall be altered,
relocated and adopted from time to tome as necgsalad removed on
completion of the work.
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16.0

17.0

18.0

19.0

20.0

21.0

Site meetings

Site meetings will be held to review the progreasd quality
evaluation. The contractor shall depute a senigresentative along
with the site representative and other staff of rawed sub-
contractors and supplies as required to the sitetmgs and ensure
all follow up actions. Any additional review meetis shall he held if
required by the PMC/ Consultant.

Disposal of refuse

The contractor shall cart away all debris, refete. arising from the
work from the site and deposit the same as diredigdthe PMC/
Consultant at his own cost. It is the responsilgiltf the contractor to
obtain from the local authorities concerned te téffect that all
rubbish arising out of contractor’s activities &etconstruction site or
any other off-site activities borrow pits has beproperly disposed
off.

Contractor to verify site measurement

The contractor shall check and verify all site m@e@ment whenever
requested by other specialists contractors or othdr contractors to
enable them to prepare their own shop Tendered ishigsvand pass on
the information with sufficient promptness as wilbt in any way
delay the works.

Displaying the name of the work

The contractor shall put up a name board of suéabze as directed
by the PMC/ Consultant indicating therein the naofé¢he project and
other details as given by the PMC/ Consultant a adwn cost and
remove the same on completion of work.

Bar bending schedule

The contractor shall prepare a detailed bar begdichedule for all
reinforced concrete works and got them approved thg PMC/
Consultant well in advance.

As built Tendered drawings

For the Tendered drawings issued to the contrabty the PMC. The
PMC/ Consultant will issue two sets of Tendered wiregs to the

Contractor for the items for which some changesehbdeen made.
From the approved Tendered drawings as instructgdhe NLUO/

PMC. The contractor will make the changes madelmsé copies and
return these copies to the PMC/ Consultant for ttagiproval. In case
any revision is required or the corrections are paiperly marked the
PMC/ Consultant will point out the discrepancies ttte contractor.
The contractor will have to incorporate these cotiens and / or
attend to discrepancies either on the copies ascted by the PMC/
Consultant and resubmit to his for approval. The ®MConsultant
will return one copy duly approved by him.
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22.0

23.0

24.0

25.0

For the drawing prepared by the contractor.

The contractor will modify the drawing prepared byn wherever the
changes are made by the NLUO/ PMC/ Consultant. Andmit two
copies of such modified drawing to the PMC/ Conanttfor approval.
The PMC/ Consultant will return one copy of the agyed drawing to
the contractor.

If the contractor found any doubt in the drawidgey must inform the
Engineer in Charge within three days from the datesubmission of
Tendered drawings otherwise it will not consideraaseason of delay
of work for Tendered drawings.

Approved make

The contractor shall provide all materials fromethst of approved
makes and ISI marked at his own cost and also ajpbie specialized
agency for the waterproofing, anti-termite, alumim doors and
windows and any other item as specified in the gand The PMC/
Consultant may approve any make / agency within approved as
given at the time of tender list as given in thader after inspection
of the sample / mock up.

Procurement of materials

The contractor shall make his own arrangementsptocure all
required materials and ISI marked for the work. Avhstages and
losses in weight shall be to the contractor’s actou

Excise duty, taxes, levies etc.
The contractor shall pay and be responsible fyment of all taxes,
duties, levies, royalties, fees, cess or chargeeapect of the works

including but not limited to sales tax, tax on Wwsercontract excise
duty, and octroi, payable in respect of materiagquipment plant and
other things required for the contact. All of thdoeesaid taxes,
duties, levies, fees and charges shall be to thetractor’'s account
and the NLUO shall not be required to pay any addial or extra
amount on this account. Variation of taxes, dutitees levies etc if
any, till completion of work shall be deemed to beluded in the
guoted rates and no extra amount on this accouatia¥ion of taxes,
duties, levies etc, if any, till completion of woldhall be deemed to
be included in the quoted rates and no extra clamthis account will
in any case be entertained. If a new tax or dutylemy or cess or
royalty or octroi is imposed under as statue or kwing the currency
of contract the same shall be borne by the contract

Acceptance of tender

The NLUO shall have the right to reject any oft@inders without
assigning any reason. They are not to bound to @icdee lowest or
any tender and the tenderer or tenderers shalé mavright to
guestion the act of the NATIONAL LAW UNIVERSITY, QOsha.
However adequate transparency would be maintainethbé
NATIONAL LAW UNIVERSITY, Odisha.
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SAFETY CODE

1.

10.

11.

12.

13.

First aid appliances including adequate suppfysterilized dressing
and cotton wool shall be kept in a readily acceksdace.

An injured person shall be taken to a public gitesl without loss of
time in cases where the injury necessitates hoBpé&aon.

Suitable and strong scaffolds should be provif@dworkmen for all
works that cannot safely be done from the ground .

No portable single ladder shall be over 8 meiarsength. The width
between the side rails shall not be less than 30 (@ear) and at the
distance between two adjacent rungs shall not beentban 30 cm.
When a ladder is used an extra mazdoor shall begad for holding
ladder.

The excavated material shall not be placed withi5 meters of the
edge of the trench or half of the depth of trenchiahever is more.
All trenches and excavations shall be provided widtessary fencing
and lighting.

Every opening in the floor of a building or inveorking platform be
provided with suitable means to prevent the fall pérsons or
materials by providing suitable fencing or failinghose minimum
height shall be one metre.

No floor , roof or other part of the structurbasl be so overloaded
with debris or materials as to render it unsafe.

Workers employed on mixing and handling matedath as asphalt ,
cement mortar or concrete and lime mortar shall gsevided with
protective footwear and rubber hand-gloves.

Those engaged in welding works shall be provideidh welder’s
protective eye shields and gloves.

i)  No paint containing lead or lead productslstbe used except in
the form of paste or readymade paint.

ii) Suitable facemasks, should be supplied for beethe workers
when the paint is applied in the form of spray arface having
lead paint dry rubbed and scrapped.

Overall shall be supplied by the contractor ttee painters and
adequate facilities shall be provided to enable woeking painters to
wash during the periods of cessation of work.

Housing machines and tackle used in the workgluding their
attachments, anchorage and supports shall be ifeptecondition

The ropes used in hoisting or lowering materoal as a means of
suspension shall be of durable quality and adegsatength and free
from defects.
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N.L.U.O’S UNIVERSITY CAMPUS WORK PROJECTS -
MAINTENANCE OF RECORDS

Registers at the site office of the N.L.U.O’s Egineer :
Drawing register.

Hindrance Register.

Concrete cube Test Register.

File and Register for extra / variation items.
Materials tests Register and file.

Site Order Book (triplicate).

Site visit & Instructions Register.

Certified true copies of the contracts.

MOBILISATION ADVANCE

At the request of the Contractor mobilization adeato a maximum of 10.0 %
(Ten Percent) of the contract amount against Bamir&tee from a Nationalized
Bank shall be paid by NLUO . This shall be paidviio equal installments against
equivalent Bank Guarantee . The First Installmémhabilization advance of 5 %
( five percent) of contract value shall be paidhat time of award of work and on
certification of proper and satisfactory mobilizatiat site. Balance mobilization
advance of 5% (five percent) of contracts valuairesg} Bank Guarantee bonds
from Nationalized Bank shall be payable after suting the £' RA bill. However
the first installment of mobilization advance wik release on the finalization of
bar chart duly approved by NLUO and signed by the

Contractor, and Project Director, receipt of cexdife from Project Director and
PMC/ PMC regarding satisfactory mobilization agesit

RECOVERY OF MOBILISATION ADVANCE

) Initial mobilization advance shall be recowgiieom the RA bills In Pro-
rata basis when the work done value reaches 18¥%eafontract value till
the work done value reaches 85% of the contracieval
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ROFORMA OF LETTER OF ACCEPTANCE OF TENDER

REGISTERED A.D.

To,
M/IS oo
Dear Sirs,
NAME OF THE WORK
Please refer to your letter No. dated on the

captioned subject. We are pleased to inform tloar yender for the above mentioned
work has been accepted by our clients NLUO atabesrquoted by you for a total cost of
Rs. (Rupees

)

In this connection, it may please be noted thatféllewing letters will form part of the
contract document:

)] Your letter No. dated addressed to

ii)

iii)

You are requested to all on us to execute the foagi@eement within 15 days from the
date of receipt of the LOA or the date of handingrahe site whichever is later.

You are requested to submit Initial Security Depo$iRs. by means of DD
drawn in favour NLUO within a period of
You are also requested to start the work at on@o®msultation with .
Please note that the time allowed for completiomwofk is months,
which shall be reckoned from ®%lay of receipt of this letter or date of handingmothe
site whichever is later.

Please note that time will be the essence of theact.

You are further requested to take out necessawyanse covers, indemnity bonds, labour
permissions at your cost in terms of clause and conditions of
the contract.

Please acknowledge receipt of this letter.
PMCs

COPY to Vice Chancellor of NLUO , for information.
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LETTER OF GUARANTEE FOR MOBILISATION ADVANCE
(TO BE STAMPED AS A SECURITY BOND)

The Vice Chancellor
National Law University ODISHA .
Naraj, Cuttack - 753015, ODISHA

Dear Sir,
N.L.U.O’s Proposed National Law University Campusi$ at Naraj, Cuttack.
WHEREAS

(1) You have awarded a contract for civil work in resgpef the construction of your
N.L.U.O’s own National Law University Campus Workst Naraj, Cuttack to our
constituents a Gompafirm having its
registered office/office at (hereinafter referred to as
“the Contractors”, which expression shall inclutiesuccessors and assigns) in terms
of which the National Law University ODISHA hasragd to advance to the
contractors a sum of Rs. (Rupees only) as and by
way of mobilization advance in order to enable thlemmaking arrangements for
producing necessary materials for the constructiasrk and for tools, plant,
equipment, etc.

(2) The Contractors have vide their letter dated requested the National

Law University ODISHA to grant them a sum of Rs. (Rupees
only) as and by way of mobilizaidvance which the National
Law University ODISHA has agreed to grant subjecthe terms and conditions as
set out in their letter No. dated

(3) One of the terms of the said letter dated requires the Contractors to
furnish bank guarantee satisfactory to the Natidrel University ODISHA to
secure the said advance.

(4) It is agreed by and between the parties to the saidract that the said bank
guarantee may be furnished by us.

NOW THEREFORE THIS LETTER OF GUARANTEE WITNESSEStln
consideration of the National Law University ODISH#n our request agreeing to
advance a sum of Rs. (Rupees only) as a and by way
of mobilization advance s

subject to the terms and conditions as set outarNational Law University ODISHA ’s
letter

No. dated addresdbe Gontractor, we the (Name
of bank) hereby agree and undertake to the Natidaml University ODISHA as
follows:
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(i)

(ii)

(i)

(iv)

(v)

that the Contractors shall duly perform and disgbaheir obligations under the
said contract to the full satisfaction of the NadbLaw University ODISHA and
that they shall utilize the said mobilization adearexclusively for the purpose of
making preliminary construction of the aforesaiajpct for the National Law
University ODISHA at Naraj, Cuttack and for no etlpurpose.

that in case the Contractors do not repay prin@pabunt or pay the interest on
said advance on the due dates or do not presenRinening Bills for payment to
the National Law University ODISHA so that the Matl Law University
ODISHA is not in a position to adjust the said aglse from out of the bills
payable to the contractors or the contractorst@arepay the said advance or pay
interest thereon or any part thereof on due datesnademand, by the National
Law University ODISHA or on the occurrence of avfythe events specified in
the said contract that may lead to the terminatiothe contract, we the (Name of
the bank) hereby guarantee and undertake to pthetdlational Law University
ODISHA on demand without demur the said sum of Rs.

(Rupees only) or such unadjugortion thereof
together with interest @ % per anncoruad due thereon within
a period of one week from the date of receipt @ demand from the National
Law University ODISHA .

that any statement made by the National Law Uniwei®DISHA and the
amount mentioned in the demand notice given tdha#l sot be called in question
by us and shall be a conclusive proof regardingatheunt that is payable by us
under this guarantee and that we shall not demayg@of thereof.

that we will make the payment pursuant to the demaatice issued by the
National Law University ODISHA , notwithstandingyadispute that may exist or
arise between the National Law University ODISHAdahe Contractors or any
other person.

that this guarantee shall not be revoked by usowitiprior consent in writing of
the National Law University ODISHA .

WE HEREBY FURTHER AGREE THAT:

(a) any forbearance, act or omission on the part oN#onal Law University ODISHA

in enforcing any of the conditions of the said caat or granting of any time or the
showing of any indulgence by the National Law Unsity ODISHA to contractors
in respect of the completion of the building or aother matter in connection
therewith shall not discharge us

(b) in any way and our obligations under this guarardieall be discharged only by

payment in full of the sums guaranteed hereunder.

(c) Our liability under these presents shall not exabedsum of Rs. (Rupees

only) and interest @ _ % per annum accruing

due thereon.

(d) Our liability under this guarantee shall not besaféd by any infirmity or irregularity

on the part of the contractors in entering intoghi contract or by the dissolution or
change in the constitution of the contractor firm.
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(e) Our liability under these presents will terminatetbe issue of the Virtual
Completion Certificate by the PMCs/N.L.U.O pursuimthe said contract and unless

a claim, suit or action is filed against us witBimonths thereafter all the rights of the
National Law University ODISHA against us undasthuarantee shall be

forfeited and we shall be released and dischargenh fall our obligations and
liabilities hereunder.

Yours faithfully,
For and on behalf of
(National Law University ODISHA )
(Authorized Official)
N.B.: This guarantee will require stamp duty as appleah the state, where it is

executed and shall be signed by the official wreigeature and authority shall be
verified.
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BANK GUARANTEE FOR PERFORMANCE

Whereas the NATIONAL LAW UNIVERSITY ODISHA, CUTTACKhereinafter called
NLUO which expression shall include its successmig assigns) having awarded a work

order/contract/supply order NO......cccovvviiieinnnns ..dated
e & (herelnafter caIIed the udract)

to ........................(hereinafter called the conttar/supplier)

at a total prlce of Rs ierireereeneeneae..e.... Subject to theyrms and conditions

contained in the contract

WHEREAS, the terms and conditions of the contraquire the contractor (Contractor)
to  furnish a bank guarantee @ for RS i, (Rupees

: only) being
10% of the total value of the contract for propgeeutlon and due fulfillment of the
terms and conditions contained in the contract.

We, PRI (\\F=1i (o] g =14 =Te
“Bank”) having our registered office at
: ..do hereby unconditionallgnd

|rrevocably undertake to pay to NLUO |mmed|ate|y aemand in writing and without
protest/or demur the amount mentioned in the gweearmAny such demand made by
NLUO on the bank shall be final and conclusive. ldger, the Bank’s liability under this
guarantee shall be limited to Rs.. ceeeeee... irethggregate and the
bank hereby agrees to the foIIowmg terms and ¢ummh

i)  This guarantee shall be continuing guarantee amyacable for all claims of
NLUO as specified above and shall be valid during period specified for the
performance of the contract including the periodnafintenance/warranty i.e. up to

i)  We, the said bank further agree with NLUO that NLEl&ll have the fullest liberty
without our consent and without affecting in anynmar our obligations and
liabilities hereunder to vary any of the terms andditions of the said contract or to
extend time for performance of contract by the @mtor from time to time or to
postpone for any time or from time to time anylod powers exercisable by NLUO
against the contractor/supplier under the contaact forbear or enforce any of the
terms and conditions relating to the said contaact we shall not be relieved from
our liability by reason of any such variations ottemsion being granted to the
contractor or for any forbearance, act or omissioanthe part of NLUO or any
indulgence by NLUO to the contractor or by any soddtter or thing whatsoever,
which under the law relating to the sureties wobldt, for this provision, have effect
of so relieving us.

iii)  This guarantee/undertaking shall be in additioratg other guarantee or security
whatsoever NLUO may now or at anytime have in m@hato the performance of
the works/equipment and the company shall haveréitiourse to or enforce this
security in
preference to any other security or guarantee lwhie NLUO may have or
obtained and there shall be no forbearance ondaheopthe NLUO in enforcing or
requiring enforcement of any other security whibhlshave the effect of releasing
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the Bank from its full liability. It shall not beecessary for NLUO to proceed
against the said contractor/supplier before praogealgainst the Bank.

iv)  This guarantee/undertaking shall not be determareaffected by the liquidation or
winding up, dissolution or change of constitutiomr @solvency of the
supplier/contractor, but shall in all respects dodall purposes be binding and
operative until payment of all moneys payable toUdLin terms thereof are paid
by the Bank.

v)  The Bank hereby waives all rights at any time irststent with the terms of this
Guarantee and the obligations of the bank in temergof, shall not be otherwise
affected or suspended by reason of any disputesputs having been raised by the
supplier/contractor (whether or not pending befarey Arbitrator, Tribunal or
Court) or any denial of liability by the suppliesfitractor stopping or preventing or
purporting to stop or prevent any payment by thekBa NLUO in terms hereof.

We, the said Bank, lastly undertake not to revdkie guarantee during its currency
except with the previous consent of NLUO in writingnless a claim is made in writing
within  sixty days after the date of expiry of thisgguarantee i.e.
., we shall be relieved from all liakiks under this guarantee
thereafter.
Notwithstanding anything contained herein:

1. Our liability under this Bank guarantee shall not xceed
((Rupees

. onIy)
2. ThIS Bank Guarantee shall be valid up to .................. ..and we are

liable to pay the guaranteed amount or any parediemder thls Bank Guarantee
only if you serve upon us a written claim or demaod or before
.. (including claim period).

Signed this ... day of ..
Al

WITNESS For and on behalf of
Bank

Signature & Seal
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PROFORMA OF MONTHLY PROGRESS REPORT

Name of work
Progress report for the month

Report No.

Sr. Description Details of location where Approximate
No work is done guantity executed
A. | General Building Work:

Foundation work
Reinforcement fabrication
Shuttering work
Reinforced cement concrete
Masonry work

Wood work

Plastering work

Flooring work

. Glazing work

10. Roof treatment work
11.Painting work

©CoNorwWNE

PEST CONTROL TREATMENT

SECURITY EQUIPMENT WORK

OO

SANITARY AND PLUMBING
WORK:

1. Water supply
2. Drainage work
3. Fittings and fixtures

ELECTRICAL INSTALLATION
WORK

AIRCONDITIONING WORK

o[m

OTHER TRADES
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RECEIPT OF MATERIALS AT SITE

SI No.

Description

Opening
balance

Receipt
during
month

Consumpt
ion during
month

Total
quantity
received
till date

Closing
balance

Cement (M.T)

Mild Steel M.T)

Tor Steel (M.T)

B WINE

Coarse
aggregate
(cu.mt.)

Fine aggregate
(cum)

Teak wood
(cum)

Bricks (Nos.)

Tiles (Nos.)

No.

Description of work

Date of

commence

ment

Due date of
completion

Percentage progres
achieved.

NoakwnNpE

General Building Works.

Security equipment work.
Pest control treatment work
Sanitary & Plumbing work.
Electrical work.
Air conditioning work.
Other works.
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PROFORMA OF CONCRETE CUBE TEST REPORT

1. Name of the Project

2. Name of the Contractor

Sr. | Date of | Identification Mark and location | Mix Date of | Crushing

No. | casting | in which the representative proportion | testing strength as on
concrete is placed the date of test

1 2 3 4 5 6

Crushing strength as  Average crushing strength Remarks Signature of the site

v

L

on the 28 day (Average of 3 companion cubes) Engineer
as on the 28day
7 8 9 10
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PROFORMA OF MEASUREMENT BOOK
1st page:

NATIONAL LAW UNIVERSITY ODISHA
vee........Office,

Measurement Book No.
(Pages 1t0 ......ccovvvennnnns )

ThisS DOOK IS ISSUBA 10 SNFi. .. e e e e e e e e e e e e e

Signature of Vice Chancellor , NLUO

Certified that this book contains........................... pages

Signature of the official
To whom the book is issued

MEASUREMENT BOOK PAGES NOS. 1TO ...............
ltem Description Measurements. | Quantity Remarks
No. No.L B D/H

Engineer NLUO . PMC/Consultant. Contractor
Checking/Test checking Engineer Date of chedKiest checking
NOTE:

Checking and test checking pertains to items whezrigntialed.
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| - RUNNING A/C BILL

i) Name of Contractor/Agency

i) Name of work

iif) Sr. No. of this bill

iv) No. and date of previous bill

v) Reference to Agreement No.

vi) Date of written order to commerce

vii) Date of completion as per agreement

Sr no. Item Description Unit Rate (Rs.) As per tender
Qty. Amount (Rs.)
1 2 3 4 5
Upto previous R/A Bill Upto date (Gross) Present Bill Remark
Qt. Amount (Rs.) Qty. Amount (Rs.) Qty. Amount (Rs.)
6 7 8 9

Note: 1) If part rate is allowed for any item, litosild be

indicated with reasons for allowing such a rate.

2. If adhoc payment is made, it should be mentioned

specifically.

Net value since previous
bill
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3 NOS OF FORMAT FOR SUBMISSION OF R.A BILL

ANNEXURE — |
DEVIATION APPROVAL FORMA
Name of the Project:
W.O/ LOI No. & Date:-
SI. No DESCRIPTI QTY AS QTY AS DEVIAT | REASON DOCUMENTS/ VERFICAT | APPR REMA
ON OF PER EXECUTED ED QT FOR CORRESPONDANCE | ION & OVAL RKS
ITEM BOQ AS ON DEVIATI /| DIRECTIONS CERTIFIC /SIGN
DATE ON APPROVAL BY ATION ATUR
PMC/NLUO E BY
NLUO
IF
NOT
ALRA
DY
OBTA
INED
ANNEXURE - II
EXTRA ITEM APPROVAL FORMAT
Name of the Project:
W.O/ LOI No. & Date:-
SI. No DESCRIPTI QTY AS RATE SUBMIS | VERFICA REASON FOR APPROVAL/SIG REMAR KS
ON OF EXECU SION TION EXTRA ITEMS NATURE BY
EXTRA TED AS OF AND NLUO IF NOT
ITEM ON RATE CERTIFI ALRADY
DATE ANALY CATION OBTAINEDOBTA
SIS OF RATE INED
ANALYSI
S
ANNEXURE - IlI
DRAWING TRACKING FORMAT
Name of the Project:
W.O/ LOI No. & Date:-
SL. NO B.O.Q.ITEM | QTY REASON G.F.C. REVISIO REASON FOR APPROVAL/SIG REMAR KS
DEVIAT FOR DRAWI N OF DRAWING NATURE BY
ION/EX DEVIATION NG NO DRAWIN REVISION NLUO IF NOT
TRA [EXTRA G WITH ALREADY
ITEM ITEM DWG NO OBTAINED
Note: All the running bill shall be submitted alongwith the formats as annexed — I, Il and

[Il duly seal and sing. NLUO forward the R.A bill to PMC for verification, PMC shall

verify the

approval before on verify / certify format.

R.A bills forward by NLUO. NLUO shall give technical/ administrative
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CERTIFICATE

The measurements on the basis of which the abdawesifor the Running Bill No.
were made have been taken jointly on

and are recorded at pages to of measurement
book No.

Signature and date of Signature and date of PMBRjsature and date of
Contractor site engineer.

The work recorded in the above-mentioned measurenmas been done at the site
satisfactorily as per tender Tendered drawingsditimms and specifications.

PMC/Consultant. N.L.U.O’s Engineer

82



I -ACCOUNT OF SECURED ADVANCE, IF ADMISSIBLE ON MA TERIALS
HELD AT SITE BY THE CONTRACTOR

No. ltem Quantity Unit Amount Remarks
1 2 3 4 5 7
Total value of materials at site
Secured Advance @ ........coovvviiiiinen... % of above value B

CERTIFIED (I) That the materials mentioned aboveehactually been brought by the
contractor to the site of the work and no advanctarmy quantity of any of this item is

outstanding on their security, (ii) that the matkyiare of imperishable nature and are all
required by the contractor for use in the workanmection with the items for which rates
of finished work have been agreed up on.

Dated signature of Contractor.

Dated signature of Site
Engineer NLUO Preparing
the bill

Designation
Dated signature of N.L.U.O’s
PMCs

(Nawfethe PMCs)
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PROFORMA OF UNDERTAKING IN CONNECTION WITH PAYMENT OF
ADVANCE ON MATERIALS BROUGHT BY THE CONTRACTOR TO T HE

SITE
The undertaking made this ................day of ............. 2016............. between the
National Law University ODISHA ... e e andhaving its
LOffice at oo .. ..(hereinafter alled
the NLUO) of the onepartand .........ccoeeiiiiiiiiii e (Heraiter called the contractors

of the other part.)

The NLUO and the Contractors have  entered into  an greédment

date......................hereinafter called as the said agre¢mamd in terms of Clause
NO..........................of the conditions in the agreement, tNeUO has agreed that the
Contractors will be paid an advance of 75% of ¢bet of non-perishable building materials
brought by the Contractor to the site for consumpin the works at the discretion of the NLUO.

The Contractors have applied to the NLUO that theyallowed advance on the security of
materials absolutely belonging to them and brouloyhthem to the site of work. The NLUO has
agreed to do so on the terms and conditions hdteirset out.

Now this letter of Undertaking witnesses that imsderation of the side agreement and in
consideration of the amount paid/payable to thet@otors by the NLUO and/or any further
advances as may be made to the contractors assaiwythe Contractors hereby agree with the
NLUO and undertake as under
i) The amount advanced by the NLUO to the Contracas aforesaid and all or any
further sum or sums advanced as aforesaid shahimoyed by the Contractors
in or towards expediting the execution of the sattks and for no other purpose
whatsoever

i) That the materials which have been offered mol @accepted by the NLUO as
security are absolutely the Contractor’'s own propand free from encumbrances
of any kind and the Contractor will not make anylagation for or receive a
further advance on the security of materials whacd not absolutely his own
property and free from encumbrances of any kirdltae Contractors indemnify
the NLUO against all claims to any materials inpext of which an advance has
been made to them as aforesaid.

i) That the materials on the security of whichydarther advance or advances may
hereafter be made as aforesaid (hereinafter ctdkedaid materials) shall be used
by the Contractors solely in the execution of thiel svorks in accordance with the
directions of Vice Chancellor, NLUO of the NLUOdm accordance with the
terms of the said agreement.

iv) That the contractors shall take at their own @disthe necessary and adequate

arrangement for the proper watch, safe custodypaogction against all risks of
the said
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Vi)

vii)

materials and that until used in construction asesfaid. The said materials shall
remain at the site of the said works in the Comtrés custody and on their own
responsibility and shall at all times be open &pkrction to the

NLUQO'’s Engineers or any officer authorized by theWD. In the event of the
materials or any part thereof being stolen desttayedamaged, the Contractor
will further replace the same with other materiafslike quality or repair and
make good the same as required by the NLUO.

That the said materials shall not any accoentdmoved from the site of the said
works except with the written permission of the &/i€hancellor, NLUO the
NLUO.

That the advances shall be repayable in full whelmefore the Contractors receive
payment from the NLUO of the price payable to tfenthe said works under the
terms and the provisions of the said agreementigied that if any intermediate
payments are made to the Contractors on accoumbiif done, then on occasion
of each such payment, the NLUO will be at libedyntake as recovery from the
Contractor’s bill for such payment by deductingréh&om the value of the said
materials then actually used in the construction ianrespect of which recovery
has not been made deviously, the value for thipgee being determined in
respect of each description of materials as thesrait which the amounts of the
advances made under these presents were calculated.

That if the contractors shall at any time make default in the performance or
observance in any respect of any of the terms amvgpons of the said agreement
or of these presents, the total amount of advamcadeances that may still be
owing to the NLUO, shall immediately, on the happgnof such default, be
repayable by the Contractors to the NLUO togethign wterest thereon at 12%
per annum from the date or respective dates of adeance or advances to the
date of repayment and with all costs, charges.ag@s and expenses incurred by
the NLUO in or for the recovery thereof or the en@ment of this security or
otherwise by reason of the default of the Contrgcemd the contractors hereby
covenant and agree with the NLUO to repay and payame respectively to him
accordingly.

That the contractors hereby charge all the saténals with the repayment to the
NLUO of the sum or sums advanced as aforesaid kwdsis, charges, damages
and expenses payable under these presents PROVIEIBRAYS and it is
hereby agreed and declared that notwithstandin¢hargyin the said agreement
and without prejudice to the powers contained there and whenever the
covenant for payment and repayment hereinabovdaic@ad shall become
enforceable and the money owing shall not be gramtcordance therewith, the
NLUO may at any time thereafter adopt all or ahyhe following courses as he
may deem best:

a) Seize and utilize the said materials or any pantebf in the completion of the
said works on behalf of the contractors in accocdawith the provisions in
that behalf contained in the said agreement depite contractor with the
actual cost of such completion and the amountiduespect of advances
under these presents and crediting the Contraafithighe value of work done
as if he had carried it out in accordance with sh&l agreement and at the
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viii)

X)

rates thereby provided. If the balance is agaihst Contractors, they are
bound to pay the same to the NLUO on demand.

b) Remove and sell by public auction the seized matedr any part thereof and
out of the moneys arising from the sale, retaithalsums aforesaid repayable
or payable to the NLUO under these presents anayatythe surplus (if any)
to the Contractor.

c) Deduct all or any part of the money owing outhe Security Deposits or any
sum due to the Contractor under the said agreements

That except in the event of such default on e pf the contractors as aforesaid,
no interest shall be payable on the said advance.

That in the event on any conflict between thevigions of these presents and the
said agreement, the provisions of these presenatk gevail and in the event of

any dispute or difference arising over the consimacof effect of these presents
the settlement of which has not been herein bedaggessly provided for the

same shall be referred to the officer-in-charge USL. whose decision shall be

final and no appeal shall lie against his decidiefore any court, arbitrator or

authority.

The provision of this undertaking shall be deerteetle supplemental to the said
agreement.

IN WITNESS WHEREOF the Contractors have set thairds to these presents the day
and year first hereinabove written.
Signed, sealed and delivered by the said contaidhe presence of

Witness:  Signature

Name

Address

Witness:  Signature

Name

Address
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IV. MEMORANDUM FOR PAYMENT

R.A BILL No.

1. Total amount due since previous bill
(D) (A+B)* Rs.
2. P.V.A. on account of escalation in
price of steel, cement and other
materials and labour as detailed in
separate statements enclosed Rs.
3. DEDUCTIONS
(i) Secured advance paid in the previous
R.A. bill Rs.
(i)  Retention money on value of works
as per accepted tenders : upto date

amount Rs.
Less : Already recovered (-) Rs.
Balance to be recovered Rs. Rs.

(i Mobilization advance, if any
(@) Outstanding amount

(Principal + interest) as on date Rs.
(b) To be recovered in this bill Rs.
(iv) Any other departmental material cost

to be recovered as per contract, if
any Rs.

(v) Any other departmental service

charges to be recovered if any, as per

contract (water, power etc.) Enclose

statement Rs.
Total deduction as per contractor Rs. (-) Rs.
Net amount payable as per contract (E-F) Rs. (G)
(RUPEES ..o e e e e ) in words
The bill amounting t0 .......ccoiii e, (both figes and

words) has been scrutinized by me after due testkcbf the measurement of works as
required and is recommended for payment.

Dated signature of N.L.U.O’s Engineer

In charge of the project

STATUTORY DEDUCTIONS:

1. Total amount due (E) Rs.
2. Less : Income Tax payable Rs.
NET PAYABLE : Rs.

87



The figure given in the Memorandum for Paymentlteesn verified and the bill passed
O PAYIMENT .. e e
(words and figures).

Signature of NLUO Officer

*For A & B refer Running Bill.
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PROFORMA OF SITE ORDER BOOK

Name of the work

Date of Commencement

Sr. Remarks/ Dated Initials Initials of the  Action Dated Remarks of the
No. Instructions of of Site Contractor for  taken initials of PMCs
the Site Engineer/ having with date  the Site PMC/NLUO
Engineer/ PMC PMC received the Engineer Officials
instructions
1. 2. 3. 4, 5. 6. 7.
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PROFORMA FOR APPLICATION BY CONTRACTOR
FOR EXTENSION OF TIME

Name of the Contractor

Name of the work as given in the agreement
Agreement WO

Tender amount

Date of commencement of work

Period allowed for completion of work

Date of completion as per agreement

Period for which extension of time has been given

N WNE

Date Month Year

a) 1st extension vide N.L.U.O’s
Letter No.

b) 2nd extension vide N.L.U.O’s
Letter No.

C) 3rd extension vide N.L.U.O’s
Letter No.

9. Reasons for which extensions have been previousgngcopies of the previous
applications should be attached)

10. Period for which extension is applied for and thasons thereof including
hindrances, time for extra work assigned, if arty et

Signature of Contractor
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Name of work
Name of contractor
Agreement No.

PROFORMA OF HINDERANCE REGISTER

Date of state of work
Period of completion
Date of completion

Sr.  Nature of Date of Date of which Period of Signature = Remarks
No. hindrance occurrence of hindrance was hindrance SE/PE

hindrance removed
1. 2. 3. 4, 5. 6. 7.

SE = Site Engineer/ NLUO
PE = Project Engineer (PMC/ PMC)
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8.1

8.2

TECHNICAL SPECIFICATION OF MATERIALS

Materials shall be of the approved quality bastainable. A list of materials of
approved brand and manufacturer is indicated iratireexure. Testing of materials
of approved brand may have to be done at the diisoref Architect & NLUO.

In case, some reason or other materials are extjuo be obtained from any
manufacturer other than those listed, then prigr@yal from Architects will be
necessary supported by relevant test certificatesdifging the required standard.
Further tests as directed by the N.L.U.O's Engiséell also be carried out by the
Contractor at their own cost, if required.

Sample of all materials shall be got approve&imployee/Architect before placing
order & the approved sample shall be carefully gme=d in an appropriate manner
at the site office for verification from time tote.

For standard bought out item, the size manufedtby the firms listed shall prevail
when there is discrepancy in the size mentionedh& schedule without any
financial adjustment.

Materials shall be tested in any approved Tgskaboratory conforming to the
requirements and frequency indicated in the listMandatory Tests". The test
certificate in original shall be submitted to th@eSEngineer and entire charges
connected with testing including charges for retpebdests if ordered shall be
borne by the Contractor.

It shall be obligatory for the Contractor torfigh certificate, from manufacturer or
the material supplier, that the work has been edrout by using their material and
as per their recommendations.

All materials supplied by the NLUO/ any otheesialist firms shall be properly
stored and the Contractor shall be responsiblat$osafe custody until they are
required on the works and till the completion ofrkvo

All equipment & facilities for carrying out figltests on materials shall be provided
by the Contractor without any extra cost .

EARTH FILLING:

shall be selected earth suitable for filling apraped by the Architect/NLUO and
preferable free from building rubbish or organica®posed material. They shall
be obtained either from excavation or brought froutside, as specified in the
schedule of items.

Black Cotton soil shall not be used for filling.

CEMENT :

Cement shall comply in every respect with the nespients of the latest publication
of I.S. 269 / 1.S.455. The use of cement other tr@mary Portland cement / Blast
furnace slag cement may be allowed with prior apgirof Architect & Employee
if not mentioned in the approved list of materiaigNot less than 43 grade of
approved make)

The weight of cement shall be taken as 1440 kgper (90 Lbs / cft) cement shall
be measured by weight and in whole bags and eadisturbed and sealed 50 kg
Bag being considered equivalent to 35 liters (1.Raf volume. Care should be
taken to see that each bag contains full quantitgemnent. When part bag is
required cement shall be taken by weight or medsuareneasuring boxes.
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8.4

8.5

8.6

8.7

No other make of cement but that approved by tHelWNO's Engineer/Architect
will be allowed on works. Test certificates to shthat cement is fully complying
the specifications shall be submitted by the Camtrato the N.L.U.O's Engineer /
Architect. Not withstanding this cement brougt site shall be retested in an
approved testing laboratory every 30 M.T. or paereof to ensure quality of
materials used. In case manufactures test cetéfisanot submitted the frequency
of test shall be reduced to 30 M.T. or part thef@ement ordered for retesting shall
not be used for any work pending results of retest.

Cement shall be restored in order to prevent mestion by dampness or intrusion
of foreign matters. It shall be stored in such  @s to allow the removal & used.
Cement deteriorated & / or clodded shall not bedumsework but shall be removed
at once from the site. However, the N.L.U.O’s EegiriArchitect whose decision
in this regard shall be final and binding shalledetine slowing use of warehouse
set cement. The site Engineer at site will maintaiment register.

FINE AGGREGATE :

Sand shall be from natural source or crushed stgreenings, if allowed
chemically inert, clear, hard, durable and welldgd and free from excessive
dirterious materials. The silt content shall behwit8%. If it excess washing shall
be done in an approved manner to bring it withiavedble limit. Sand will be used
as per relevant I.S. specification.

The fine aggregate shall be stacked carefully ctean hard dry surface so that it
will not mixed up with deleterious foreign matesallf such a surface is not
available a platform of planks or corrugated tdmaegs or brick floor or a thin layer
of lean concrete shall be prepared.

COARSE AGGREGATE:

shall consist of crushed or broken stone 95% Htlwshall be retained on 4.75mm
IS test Sieve. It shall be obtained from crushingr@e, Quartzite, Trap, Basalt or
similar approved stones. Coarse aggregate shathbmically inert when mixed
with cement and shall be roughly cubical in shape free from soft friable, thin
laminated or flaky pieces.

STEEL REINFORCEMENT :
MILD STEEL BARS

Mild steel reinforcement bar shall conform to 1226-1962 "Standard quality " or
l.S. 432-1966 Grade. Other qualities of Steel shatlbe accepted.

HIGH STRENGTH DEFORMED BARS :

Where of deformed high strength reinforcement laaes specified, the contractor
use one of the following :

a. "Tor steel" as per I.S. 1786-1956

b. For a total requirement of less than 10 Mt.eBtaay be obtained from
recognized dealers with prior approval of Architettt will be the sole
responsibility of the Contractor shall try to olotaest certificate from the
manufacturers. Over and above the Contractor aiviarscost shall arrange to
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8.8

8.9

8.10

get materials tested from any recognized govt.riaiooy to ensure & satisfy
the Architect/ Owner regarding compliance of theterials to relevant
Indian standard Codes. Sources of supply once apgioy the

Architect/Owner shall not be changed without ithpgior consent. Tests to be
conducted as per list of mandatory tests.

BRICKS::

The Bricks shall be class designation of 75 kg/ahregular and uniform size,
shape and color, uniformly well burnt throughout bat over burnt. They shall be
free from cracks or other flaws.

They shall show a fine grained, uniform homogenaod dense texture on facture
and be free from lumps of lime laminations, cra@ksholes, soluble salts causing
efflorescence or other defects which may in any waypair their strength,
durability, appearance usefulness for the purpomded. They shall not have any
part under burnt. They shall not break even throwrthe ground on their flat face
in a saturated condition from a height of 600cm.

The size of brick shall (250mm x 125 x 75mm) o8@&m x 115mm x 65mm)
only. Tolerance on dimensions up to ( + or -) 8lallsbe permitted.

After immersion in water, absorption by weight I§mot exceed 20 percent of the
dry weight of the brick when tested according & No -1077-1970.

The brick shall have a minimum average compressiwength of 75 kg/cfas
specified in the nomenclature of the item.

The bricks to be used for the work shall be appdobsy the Owner/ Architects
before hand.

WATER :

Water for mixing Cement/lime/ Surkhi mortar or cogte shall not be salty or
brackish and shall be clean, reasonable cleanraedrom objectionable quantities
of slit traces of oil, acid and injurious alkalialts, organic matter and other
deleterious materials which will either weaken thertar or concrete on cause
efflorescence or attack the steel in reinforced ex@nconcrete water shall be
obtained from sources approved by the Architecttgibe water is generally
considered satisfactory for mixing and curing ceter mortar, masonry etc. Where
water other than Municipal source is used thisldiatested in an approved testing
laboratory to establish its suitability. All chasgeonnected herewith shall be borne
by the Contractor.

TIMBER :

Unless otherwise specified, timber for carpentjgiriery works of all description
shall be Sal / Piasal or equivalent hard wood, s&ss naturally or artificially as
indicated in Schedule. These shall be free fromknghakes, fissure, flaws, sub-
cracks and other defects to a reasonable extertitéct's decision in this regard is
final and binding. The moisture content for timel be used as per relevant I.S.
specification normally should not exceed for thikofeing limits :-

)] Timber for frames : 12%

i)  Timber for Planking/Shutters etc. : 8%
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8.11

8.12

8.13

8.14

8.15

In measuring cross-sectional dimensions of timdrethe frames/ shutters styles,
rails or a panel members, tolerances up to 1.5mat ka allowed for each planed
surface.

All fully fabricated timber shall be seasonedit¢ of work for a period of not less
than two months to allow for any shrinkage that ntake place unless sit kiln
seasoned.

The decision regarding acceptance/ rejection dern@d on the basis of aforesaid
norms lies with the Architect/ Owner which is firaald binding on the Contractor.

FLUSH DOORS:

All flush doors shall be 1.S.l. stamped (confirgito 1S-2202, Pt-1) and obtained
from approved manufacturer as listed shall be sotice exterior grade unless
otherwise specified.

ALUMINIUM DOORS/WINDOWS

Aluminum doors and windows shall be obtained frapproved manufacturer.
Aluminum sections for fabricating frame work doonsndows, jallies, etc. shall be
of extruded sections conforming to .S 1948, 1949latest edition or as per
drawings or as manufacturer by Indian Aluminum ldol. or approved equivalent.
The alloy used shall conform to I.S designation.F.EVP of I.S. 733.

FLOORTILES :

Plain cement tiles, chequered tiles. mosaic tilrsazzo tiles shall be compacted by
mechanical vibrator and hydraulically pressed dmall ©e of choice shade & shall

have desired pattern of chip distribution. The sind thickness of tiles shall be as
approved by the N.L.U.O's Engineer. For neutradshides, gray cement shall be
used.

CERAMIC TILES :

White or colored Ceramic tiles shall be obtainemirfran approved manufacturer
and shall be flat an true to shape. The tiles sfefree from cracks, crazing, spots,
chipped edges and liners. The Glazing and coldf beauniform shade and unless
otherwise specified the tile shall be as per martufar's specification.

MARBLE :

Marble slabs for flooring, dado veneering etc khalof the kinds specialized in
the item such as white of pink Makrana, ChittorcklaBhansalana black, jaisalmer
baroda green; atiaalka (pepsu ) gray etc. Marldm frwhich the homogenous in
texture. free from cracks decay weathering anddlaBefore starting the work the
contractor shall be get the sample of marble algroved by the architect and
NLUO .

The Slabs shall be machine polished.
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8.16 KOTA /GRANITE :
shall be of selected, qualified ,hard, sound, dertsemogenous texture ,free from
cracks, decay weathering and flaw stone slabs| Bhahpproved by the Architect
and NLUO. They shall be machine polished wheezigigd and shall conform to
the required sizes . Thickness shall be as spdatben .

8.17 GLAZING
Glass used for glazing shall be sheet glazierssntgherwise specified clear or
obscured as directed by the architect /NLUO ektlapproved quality ,free from
flaws speck, bubbles and shall be 2.9mm thicktoup.6 x 0.60 m size it shall be
5.5mm thick unless otherwise specified in the daleeof quantities.

8.18 P.V.C RAIN WATER PIPES:
Pipes and fitting as per UPVC (working pressukg4per sqcm) rain water pipes
confirming to IS : 4985 including jointing with da&ng conforming to IS : 5382
leaving 10 mm gap for thermal expansion

8.19 _PAINTS:

Distemper and cement primer, oil paint, enamehtpgilastic emulsion paint ,
anti-corrosive primer , read lead water proof, cemmpaint shall be from an
approved manufacture as listed Ready mixed hiall be from an approved a
manufacture with out any admixture shall be usexket for addition of thinner if
recommended by the manufacturer.

8.20 CEMENT ADMIXTURES :

Cement admixture are to be obtained from manufactwith the explicit approval
of the architect the use admixture contain catcchloride, fluorides, nitrates
and sulphates is prohibited The architect's dewias regards use of admixture of
admixture is final and binding

8.21 HARDWARE FITING :

The hardware fitting iron or aluminum /brass &led obtained from approved
manufacturer and invariable is ISI stamped th&.Miron fitting are to be
oxidized & aluminum fittings anodized in naturablor mat satin finish even if
not otherwise specified.

8.22 POLYSULPHIDE SEALANT :

Polysulphide sealant should be obtained from@apmua manufacture as listed .

8.23 MORTAR

Cement mortar to be prepared in accordance with2BR. It shall be made of

cement and sharp coarse sand and shall be maadeaih quantities so as to be
used within 30 minutes. The cement and sand inreeired proportion., and

classification shall be first mixed dry thorougldgd then water added and mixed
to a sufficiently thick consistency as requiredthg Engineer. No left over mortar
shall be used. Mortar which has partially set shall be retempered by mixing

additional material or water.
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8.24

The unit of measurement for cement shall be ofgadfacement weighing 50 Kg.
and shall be taken as 0.035 cu.m. Other ingredienspecified proportion shall
be measured in boxes of 25 x 35 x 40 cm size. Saall be measured on the
basis of dry volume. In case of damp sand, its tjies shall be increased
suitably to allow for bulkage

SAND

This shall be dry coarse sand of approved quatitfarming to 1S:383. 100% of
the sand shall pass through I.S. sieve No. 240ratdnore than 15% to 35%
through Sieve No0.30. Sand shall have a finenessulsdetween 2.1 to 2. Sand
shall be clean angular free from dust, clay or atiner impurities. Percentage of
clay or total impurities shall not be more than Byswveight.

Sand for use in masonry mortar shall conform t@1%6 including grading. Sand
for use in plaster shall conform to 1S:1542 inlthg grading
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SECTION -1
EARTH WORK

GENERAL :

The excavation will generally refer to open excaratof foundation area wet or
dry in all sorts of soils at any depth, unless pihge specified except hard rocks
for which separate provisions are made.

EXAMINE THE SITE :

The Contractor shall visit and ascertain the natfitbe ground to be excavated and
the work to be done and shall accept all respditgilfor the cost of the work
involved.

SETTING OUT

The Contractor shall clear the entire site of jesglbushes, grass, vegetation
growth & trees & generally level the site and set the center line of the building
or other involved works & get the same approvedf@wner/ Architect. It shall be
the responsibility of the Contractor to install stamtial references marks, bench
marks etc. and maintain them as long as requirethbyOwner /Architect. The
Contractor shall assume full responsibility for peo setting out, alignment,
elevation and dimension of each and all parts @fabrks.

GROUND LEVEL AND SITE LEVEL :

Before starting the excavation the existing grolewe! of the entire plot shall be
taken by the Contractor in consultation with the @wArchitect and a proper
record of these levels kept, which the Contractoth& NLUO/Architect shall
jointly sign.

Excavation

Excavation shall be carried out in any type of sadt at the site for items and to
the lines, levels and contours as directed by tigarteer

Excavated materials shall not be deposited withisM1 from edge of the
excavation.

Suitable type of shoring and strutting, wherevecessary, shall be provided to
avoid any collapse of earth or cutting in slopepas site requirement and as
directed by the Engineer.

Pits shall not be excavated to final founding leueless concreting work is
imminent. Last 15 cms. shall be excavated prigortviding, blinding layer with
lean concrete (M5, unless otherwise specified swirg). The contractor shall
not undertake any concreting in foundation unt &xcavated pit is approved by
the Engineer.

If any bottom of excavation is left exposed and hasome deleteriously affected
by atmosphere or water, it shall be dewatered agdvated to sound base, and
shall be filled up to the required level with leamcrete of grade M-15 at the cost
of Contractor. Similarly excess excavation thanréggiired level also to be filled
up with lean concrete at the cost of Contractor.
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1.6

Any obstacle, encountered during excavation shealeiported to the Engineer and
shall be dealt as directed. Removal of buried gipgn cables shall not be done
without prior permission of Engineer and contractball provide all measures to
protect such lines. Cost of such protective measare deemed to have been
included in the unit rates for excavation.

The contractor shall take adequate protective mmeasto ensure that the
excavation operations do not damage the adjoinitmgctsires or dislocate
underground services.

Excavated material shall be deposited within radiuSOM or as specified in the
item of work. Selected excavated material, on apgdrby Engineer shall be back-
filled in layers of maximum 15 cms. Watering, corojrdg shall be done as
specified in method of backfilling.

The Contractor shall arrange to cut or transplagtteees coming in the alignment
of the excavation or other work after obtainingop@pproval and complying with
all requirements of the concerned authority and onamthe same wherever
required. Unless otherwise stated no separate p#yhall be made for the same.
The Contractor shall provide suitable drainage rreanents to prevent surface
water entering foundation pits. The contractor Iskaigage pumps or other
approved means to keep excavation free of water.

In cases, where during excavation, side slips gdourreasons not attributable to
the Contractor or in cases of pumping out wateuadated due to unforeseen
reasons like watermains / drains broken accidgntall other agencies, springs
etc., suitable payment shall be made separatéheattes mutually agreed.
Lowering of water table by well point system or@tisuch special measures shall
be paid separately against relevant item in the®.©r by mutual agreement.

SOIL CLASSIFICATION FOR PURPOSE OF MEASUREMENT AND
PAYMENT

All materials to be excavated shall be classifigdHBngineer, into one of the
following classes and shall be paid for at the egteroved for that particular class
of material. No distinction shall be made whetlner thaterial is dry, moist or wet.
The decision of Engineer regarding the classifocatf the material shall be final
and binding on Contractor and not be a subjecteanaftany appeal or arbitration.
Any earth work shall be classified under any of tb#owing categories; in
accordance with 1S-1200 part I.

a. Ordinary soils

These shall include all kinds of soils containiragnkar, sand, silt, hard and
soft murrum and/or shingle, gravel, clay, loam,tpash, shale, etc.. which
can generally be excavated by spade, pick axeslaonkl, and which is
not classified under "soft and decomposed" andd'hack” defined below.
This shall also include embedded rock, rubble angér than 500 mm in
one direction and not more than 300 mm in the other directions.
Removal of such ordinary soils by mechanical extaga shovels,
draglines etc. shall be payable at the rate fatit@ry soils'.
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b. Soft and Decomposed Rock

This shall include rock, boulders, slag, chalkteslahard mieacschist,
laterite and all other materials which in the opmof Engineer is rock, but
does not need blasting and could be removed witkspihammer, crow
bars, wedges and pneumatic breaking equipment. mibee fact that
Contractor resorts to blasting for reasons of mg,oshall not qualify for
classification under ‘hard rock'. This shall alswlide excavation in
macadam and tarred roads and pavements. This akballinclude rock
boulders longer than 500 mm in one direction andnmare than 500 mm
in any one of the other two directions.
Hard Rock

This shall include all rock occurring in large combus masses, which
cannot be removed except by blasting for looseitingardened varieties
of rock with or without veins and secondary mingralvhich, in the

opinion of engineer require blasting shall be cdesed as hard rock.
Boulders of rock occurring in such sizes and nassified under (a) and
(b) above shall also be classified as hard rocks ill also include

reinforced cement concrete (reinforcement to be tbubugh, but not
separated from concrete).

1.6 EXCAVATION AND PREPARATION OF FOUNDATION
FOR CONCRETE, OTHER HARD ROCK :

Excavation shall include removal of all materials whatever nature, including

moorum, soft rock, boulders, old foundations, ceter asphalt or paved surface
etc. at all depths & whether wet for dry necessheyconstruction of foundation &

sub-structure including mass excavation for undeugd reservoir, cess pits, septic
tanks etc. where applicable exactly in accordanith ines, levels, grades and
curves shown in the drawings or as directed byCiwaer/Architect, he shall at his
own expenses till the extra depth or width in cetm@ncrete in proportion as

directed by the Owner/Architect but in no case witincrete of mix leaner than

(1:4:8) cement concrete.

The Contractor shall report to the Owner/Architebien the excavations are ready
to receive concrete. No concrete shall be placddundations until the contractor
has obtained Owner/Architect approval. In case, gkeavation is done through
different strata of soil and if the same is payaseger provision in the Schedule of
Quantities the contractor shall get the dimensiohshe strata decided by the
Owner/Architect for payment. if no specific prowies is made in the Schedule of
Quantities it will be presumed that excavation khalin all types of strata & the
contractor's rate shall cover for the same whrehti@ated as a single entity.

After the excavation is passed by the Owner / Aech & before laying the
concrete, the Contractor shall get the depth & dsians of excavation levels, and
nature of strata (As applicable as per Schedul®udntities) like hard rock, soft
rock etc.) measurement recorded from the Ownerffach

1.7 EXCAVATION IN HARD ROCK :
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1.8

1.9

Rock which is in solid beds, which can only be oged whether by blasting or by
wedging or chiseling shall be treated as hard réckoulder or detached rock
measuring one cubic meter or more shall also lseeas hard rock if the same
cannot be removed with blasting. wedging or chiggli

Where hard rock is met with and blasting operatiaa considered necessary, the
Contractor shall intimate about the same to théhikect.

The Contractor shall obtain license from DistRetblic Authorities for carrying out
blasting work as well as for obtaining, transpagtend steering explosives as per
“explosives Rules 1940” or amended. He shall pwsehthe explosives, fuses
detonators, etc., only from a licensed dealer. Hall smaintain the account of
explosive etc. purchase and used by him. He sleaiebponsible for safe custody
and a proper accounting of explosive materiale Atchitect shall have access to
check to store of explosives and accounts thereof .

Blasting shall normally be done with gun power,nBgite, Gelatin or any other
high explosive shall only be used in special casis written permission of the
Architect and District/Public authorities concerngdler the "Explosive Rules"

Blasting operations shall be carried out underesupion of a responsible
representative of the Contractor during hours toapproved in writing by the
Architect/District Authorities. The representatisieall be conversant with the rules
of blasting .

Proper precautions for safety of persons shalbken red flag shall be prominently
displayed around the area to be blasted and afllpemork except those actually
light fuses shall be withdrawn to a safe distarfcead less than 10 meters from the
blast. Blasting shall not be done within 100 met#ran existing masonry or any
other kind of structure unless special precautamestaken by heavy blanketing.
Where blasting is not practicable or prohibitedcavation shall be done by
wedging or chiseling and it shall be restrictedtb@ quantity required to enable the
necessary foundations, etc., to be put in. In dasaimension of trenches, exceed
those shown in drawings or as directed by dimensibtrenches, exceed those
shown in drawings or as directed by the Architdw, excess quantity shall not be
paid for. The item also covers bailing out subgoli rain water including pumping
at any stage of the work, shoring, strutting etc.

SHORING:

The sides of the excavation, if required, showddpbotected by shoring in such a
way as is necessary to secure them from failingama the shoring shall be
maintained in position a long as necessary. Th&r@ctor shall be responsible for
the proper design of the shoring to hold the smfethe excavation in position and
ensuring safety and injury to persons and progerétc. The shoring shall be
removed as directed after the items for which reuired are completed

PROTECTION:

If instructed by the Owner/Architect all foundatigits and similar excavations
shall be strong fenced and marked with red lightsriag in charge of watchman to
avoid accidents, adequate protective measures bballaken to see that the
excavation does not affect or damage adjoiningcsiras. All measures required
for the safety or the excavations, the Contradttiisaown cost shall take the people
working in and near the foundation trenches andpleedn the vicinity. The
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1.10

1.10

1.11

1.12

Contractor will be entirely responsible for anyjuiry or damage to property caused
by his negligence or accident due to his conswuoeti operations.

STACKING OF EXCAVATED MATERIALS

All materials excavated will remain to property thfe Owner. The excavated
materials at first instance shall be stored asctice by the Architect/Owner and
stacked appropriately by the sides of trenchesomfarmity with standard safety
codes before they are disposed off and leveledimwitie site at locations directed
by the Architect/Owner. Materials suitable and uké&r back filling or leveling of
the plot or other use shall be stacked in convémktes in such a way so as not to
obstruct free movement of man, animals encroachthen area required for
constructional purposes. The cost on account @loda within the site will not be
additionally paid for.

BACKFILLING :

All shoring and form work shall be removed afteeit necessity ceases & trash of
any sorts shall be cleaned out from the excavati@il be refilled to the original
surface with approved excavated materials in ar$ay@5.00cm, in thickness
watered & rammed with iron and wooden rammers we@fi-8 kg., with a base of
20cm.square or 20cm. diameter. The filling shaltlbae after concrete or masonry
is fully set and done in such a way as not to caugkie thrust on any part of the
structure where suitable excavated materials isetased for refilling it shall be
brought from the place where it is temporarilycked and used in refilling.

No excavation of foundation shall be filled or eoed up until all measurements of
excavations, masonry concrete and other works begownd level are jointly
recorded. Black cotton soil shall not be used &idhilling or in plinth filling.

DEWATERING :

Rate for excavation shall include bailing or pungpiout water which may

accumulate in the excavation during the progréssook whether from seepage ,

springs, rain or any other means. Pumping out wsitall be done in such approved

manner as to preclude the possibility of any dami@géhe foundation trench

concrete or masonry or any damage to the foundatmeh concrete or masonry or

any adjacent structure. When water is met in fotiodatrenches of in tank

excavations, when water is met in foundation trescbf in tank excavations,

pumping out water shall be from auxiliary pit ofegdiate size dug slightly outside

the building excavations. The depth of auxiliary ghall be refilled with approved

excavated materials after the dewatering is over.

The excavation shall be kept free from water:

a. During inspection and measurement.

b.  When concrete and/or masonry are in progredgitinthey come above the
natural water level and

c.  Till the Owner/Architect consider that the coete mortar is sufficiently set.

SURPULS EXCAVATED MATERIALS :

All excavated materials certified as surplus antuseful shall be removed by the
Contractor confirming to local civic regulationsofn the site in an approved
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manner at locations to be arrange made by himsrall be paid as a separate item
as in schedule of quantities.

The Contractor shall only undertake the item ahoeal of surplus excavated
materials when specific instruction in this regdrds been obtained from the
NLUO/ Architect.
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SECTION -l
PLAIN AND REINFORCED CEMENT CONCRETE

Plain and reinforced cement concrete

11

1.2

The provisions for Indian Standards for Plain arenfrced concrete, mild steel,

hot rolled deformed bars, cold twisted bars ethdaaised reinforcement, cement of
different qualities, coarse and fine aggregateseme be used in concrete and
other Indian Standards specifications should beeigdlly applicable except where

they are varied by the requirements of these Bpattons. It shall be the intent o f

these specifications to ensure that all concregeqal at various locations of the job
should be durable, should wear and practically mipas to water. It should free

from defects like cracking, honey combing etc.

The Contractor under the Supervision of an Engirskadl carry out all concrete
work.

I.S. code under reference should mean the latelst twmether with amendments in
circulations at the time of awards of the contract.

INGREDIENTS TO BE USED IN CONCRETE AND REINFORCED
CONCRETE WORK :

Ingredients to be used in concrete should conforie specifications as indicated
under "Technical Specification for materials" givearlier.
As regards admixture, this may be used with mpproval of PMC/ Consultant.

MIX PROPORTION : (Normal Volumetric mix)

The mix proportions shall be selected to ensued thorkability of the fresh
concrete is suitable for the conditions of handliagd placing, so that after
compaction it surrounds all reinforcements and detejy fills the form .

The determination of the proportions of cementraegates and water to attain the
required strength shall be made as follows for natric mix :-

1.2.1 TABLE - "A" :

GRADES OF CONCRETE : Compressive strength of 15cm Cube.
Kg/Cm Kglcm?

7 day 28days

1:1:2 210 315

1:1.5:3 175 265

1:2:4: 140 210
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1.2.2.VOLUMETRIC MIX CONCRETE
Volumetric mix concrete may be used for concrdtgrades 1:1:2, 1:1.5:3, 1:2:4.
The Proportion of materials for volumetric mix cogie shall be in accordance with
Table "B".
The Proportions of fine to coarse aggregates shioelladjusted from upon limit to
lower limit progressively as the grading of theefiaggregates become finer and the
maximum size of coarse aggregates become largade@ coarse aggregate shall
be used .
The cement content in the mix specified in Tal®8 bf any volumetric mix be
proportionately increased to overcome the diffiesltof placement & compaction,
so that the water cement ratio as specified ihanged.
In the case of vibrated concrete, the limit spedimay be suitable reduced to avoid
segregation.
The quantity of water used in the reinforced cetemwork should be sufficient, but
not more than sufficient to produce a dense coeattdequate workability for it
purpose, which will surround and properly grip thié reinforcement. Workability
of concrete should be controlled by maintaining @&ew content that is found to
give a concrete which is just sufficiently wet te placed and compacted without
difficulty with the means available.

TABLE "B" PROPORTIONS FOR VOLUMATRIC MIX CONCRETE :

Grade of Total quantity of dry Proportion of Qtity

Concrete Aggregate by mass per Fine aggregate er watper
100kg of cement. to coarse 100kg of
cement to be aggregate(By volume) (Maximum)
taken as the sum of litres.

the individual masses

of fine and Coarse

aggregate (in cum.).

1 2 3 4
1:5:10 0.70 Generally 1:2 120
but subjected to an upper
of 1:1.5 and lower limit
1:2.5 on approval of site
Engineer/Architect.

1:4:8 0.53 90
1:3:6 0.40 68
1:2:4 0.24 64
1:1.5:3 0.22 60
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1.3 MIXING :

Concrete shall be mixed in a mechanical mixer. ifipeer should comply with I.S.
1791. The mixing shall be continue until there isuaiform in color and
consistency. If there is a segregation after unt@pdfom the mixer the concrete
should be one and half to two minutes generallyexeeptional circumstances such
a mechanical breakdown of mixer, or when the qtyaofi concrete is very small,
hand mixing may be permitted, subject to adding ®&6a cement. When hand
mixing is permitted, it should be carried out owater tight platform and care shall
be taken to ensure that mixing is continued uh# toncrete is uniform in color
and consistency.

1.3.1 Workability of concrete should be controlled byredi measurement of water
content and it should be checked at frequent iateywf nominal mix workability
measured by slump test may have the values givéabie D.

TABLE "D"

SILNo Type of work When Vibrated

1. Mass concrete in R.C.C. 2.5 cms. (1)

foundation footings retaining
walls and road slabs.

2. Beams, slabs, columns 25cmsto5cms
with simple reinforce (1" to 2"
cement

3. Tees section with 5cmsto 10 cms

congested reinforcement

Note : should conditions governing slump and woilkgb change pointing to
advisability of increased slumps, this shall be eltwy decreasing the amount of
aggregate and not by increasing the amount of water

1.4
1.4.1 TRANSPORTING:

Concrete shall be transported from the mixer &ftrm work as rapidly as possible by
methods which prevent the segregation of losangfof the ingredient and maintain the
required workability in no case more than 30 masushall elapse between mixing and
consolidation in its position. During hot anda@eather ,concrete shall be transporting
in deep containers other suitable method to redie loss of water by evaporation in
hot weather and hat loss in cold weather may adsadopted.

1.4.2 PLACING :
The concrete shall be deposited as nearly agipable in its final position to avoid
re-handling The concrete shall be placed and cotagdefore setting. Commences and

should not be subsequently disturbed method adipy should not be to preclude
segregation care should be taken to avoid displaneof reinforcement or movement
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of form work .Concrete shall not be drooped intgsipon from a height greater than 2.0
meter

1.4.3_ COMPACTION :

Concrete should be thoroughly compacted and fulyrked around the reinforcement
embedded fixtures into corners of the form worlchamical vibrators should general be
used as per .S —2505, I.S- 2514 and 1.S-46®6 wbration or vibration of very wet
mixes is harmful and should be avoid under vibrats harm full .

When the vibration is to be applied external tldesign of form work and the
disposition of vibrators should receive special ngideration to ensure efficient
compaction and surface blemishes .

Beams and columns shall be vibrated using immengibrators then section like walls
of water tanks, chajjas aprons etc. should beatalorusing surface vibrators it is better
to vibrate in smaller intervals for short periad time rather than at wider intervals for
longer periods of time the vibrator shall be usaty to aid compaction and not push
concrete laterally in the forms .

1.4.4 CONSTRUCTION JOINT :

Construction joints shall in general conform to tekevant clauses of 1S:456.

When the placing of concrete is interrupted andrmstruction joint is formed, provision
shall be made for interlocking with the succeedenger by the embedment or saturated
wooden blocks or strips, smoothened on four siddadilitate their removal. Prior to the
next pour the wooden pieces shall be loosenedemdwved in such a manner as to avoid
damage to the concrete.

Such construction joints, if the contractor feels aecessary, shall be approved by the
Engineer and shall be so located and formed a®ast limpair the strength and the
appearance of the structure.

They shall be made in the positions as specifieasapproved. Such joints shall be truly
vertical or horizontal as the case may be excaitithan inclined or curved member the
joints shall be strictly at right angles to thesagf the member.

Construction joints shall be rebated to an apprgwedile and an approved water stop
shall be placed in the joints when specified.

Construction joints shall be made horizontally ke foundations and 75 mm below the
lowest beams soffit at the head of columns. Coadrethe ribs and slab of small tee and
other beams shall be placed in one operation buafge beams concrete in the rib upto a
level 25mm below the slab, soffit shall be placest.f Concrete in haunches or splays on
beams.

or braces and concrete in the head of adjoiningipof the column shall be placed at

the same time and at junction of walls and slaladl ble placed at the same time as that in
the slab. Construction joints in slab and beamdl slealocated at one third span and

keyed and dowelled as specified.
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1.4.4A Cold Joint

An advancing face of a concrete pour, which coud lme covered by fresh concrete
before expiry of initial setting time (due to anseheduled stoppage or delay on account
of breakdown in plant, inclement weather, low ratg@lacement or any other reason), is
called a cold joint. The Contractor should alwagmain vigilant to avoid cold joints.

If, however, a cold joint is formed due to unavdilgareasons, the following procedure

shall be adopted for treating it:-

a) If concrete is so green that it can be remowethually and if vibrators can
penetrate the surface without much effort, freshceete can be placed directly
against the old surface. The old concrete shoalddvered by fresh concrete as
quickly as possible and the joint thoroughly apstsmatically vibrated.

b) In case concrete has hardened a bit more(#)aout can still be easily removed
bya light hand pick, the surface will be rakdwrbughly and the loose

concrete removed completely without disturbingridst of the concrete in depth. A

rich  mortar layer 12 mm in thickness, will be g#d on the cold joint fresh concrete
shall be placed on the mortar layer and the juiifit be thoroughly and

systematically vibrated penetrating the vibrateep into the old layer of concrete.

C) In case the concrete at the joint has becom&tidhat it cannot be remoulded
and  mortar or slurry does not rise in spite deagive vibration, the joint will
be left to harden for at least 12-24 hrs. It willen be treated as a regular

construction joint, after cutting the concrete required shape and preparing the
surface.

1.4.5 PROTRECTION OF CONCRETE & CURING :

Newly placed concrete shall be protect by approvaeéans from rain, sun and dries,
winds. Exposed faces of concrete shall kept naotisly in a damp or wet conditional
by ponding or by covering with a layer of wet sagkcanvas hessian or similar absorbent
material and kept constantly wet for at leasttdl@5 days (10 days in winter or concrete
mere spring of water vertical surface shall netaiowed approved curing compounds
may be used in lieu of moist curing with the pesida of the Architect /Consultant.
Such compound shall be applied of all exposedasarf of the concrete as soon as
possible after the concrete placed below gioshall be protected from failing earth
during and after placing .Approved means dbalflaken to protect immature concrete
from damage by debris excessive loading, vibrati@brasion delectation grounds
water mixing with earth or other material fldeda and other influence that may in
pair the strength and durability of concreteizumtal surface that may impair the
strength and durability of concrete means of bund

1.4.6 Precast Concrete

1.4.6.1 All provisions, not specifically excluded and motconflict with  provisions  of
Section
2: Concrete and Formwork, Section: 4 Reinforcena Section 7: Structural
Steelwork shall apply to precast concrete.
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1.4.6.2 All precast units shall be cast on suitable beglatform with firm foundation
and
free from wind. Contractor shall be responsibletha accuracy of the level or
shape of the bed or platform.

1.4.6.3 Embedments
Contractor shall not do concreting unless Eledtremanduits, pipes, fixtures etc.
wherever required, are laid by the concerned ageBmbedded items shall be
placed and maintained in correct position whileareting. Embedded items shall
be properly anchored to develop required strength.

1.4.6.4Striking Forms

Side shutters shall not be struck in less thandlB8dhafter depositing concrete and
no precast unit shall be lifted until the concnetaches a strength of at least twice
the stress to which the concrete may be subjeotatithe time of lifting.

1.4.6.5 Curing

All precast work shall be protected from the direxys of the sun for at least 7
days after casting and during that period eachalnatl be kept constantly watered
or preferably completed immersed in water if tree f the unit so permits.

1.4.6.6 Expansion and Isolation Joints

Expansion and isolation joints in concrete struegushall be provided at specific
places as per details indicated on the drawings. niaterials and types of joints
shall be as specified herein after, if not, otheeamentioned in the drawings.
In case of liquid retaining structures, additiomaécautions shall be taken to
prevent leakage of liquids as may be specifiedhendrawings or as directed by
the Engineer. All materials are to be procured fratiable manufactures and
must have the approval of the Engineer. Where ihes responsibility of the
Contractor to supply the material, the Engineer miesnand test certificates for
the materials and/or instruct the Contractor to thein tested in an approved
laboratory free of cost to the Owner. Joints sballformed true to line, level,
shape, dimension and quality as per drawings aedfsgations.
Prior approval of the method of forming the joistsould be obtained from the
Engineer before starting the work.

1.4.6.7Bitumen Board/Expanded Polystyrene Board.

Bitumen impregnated fibre board of approved marufac as per 1S:1838 may

be used as fillers for expansion joints. It musdieable and waterproof. It shall

be compressible and possess a high degree of rebdtie dimensions of the

board should be equal to that of the joint beingnied. It should, preferably be

manufactured in one piece, matching the dimensfahejoint and not prepared

by cutting to size smaller pieces from larger beatsite. At the exposed end, the
joint shall be sealed with approved sealing complaena depth of atleast 25mm
after application of an approved primer. The sealtompound and the primer

shall be applied as specified by the manufacturer.
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1.4.6.8 Metal Sealing Strips / water stops

Metal sealing strips shall be either G.I, AluminieamCopper and formed. straight,dbaped, -
shaped or any other shape and of thickness asatedidn the drawing and schedule of ite
and/or as instructed by the Engineer.

The transverse joints will be gas welded using®rads and approved flux and will be tested
by an approvedhethod to establish that it is leakproof, longegrlengths and different method
brazing which will render it leakproof, will be goted by the contractor without any additio
cost to the Owner.

The edges shall be neatly crimped and bent to ensoper bond with the concrete.

a) G.l Strips

G.I strip shall be minimum 1.5mm thick and 150 mmmwidth unless specified otherwise. 1
standard of Galvanizing shall be as per relevadialiftandards for heavy duty work. At -
joints, the overlapping should be for a minimumgt of 50mm.

b) Aluminium strips shall be minimum 18 SWG thiekhd 300 mm wide unless specif
otherwise and shall conform to I1S:737 of 19000 gras 31000 grade (Designation as
1S:6051). A minimum lap of 50mm length is requikdhe joints.

1.4.6.9 Non-metallic Sealing Strips / water stops
These will be normally in rubber or P.V.C can besbépe having any combination of

following features:-

a) Plain
b) Central bulb
C) Dumb-bell or flattened ends

d) Ribbed and Corrugated Wings
e) V shaped

As these types of seals can be easily handledrinlasge lengths unlike metal strips, transve
joints will be allowed only under unavoidable circumsesand with the specific approval of
Engineer. The method of forming these joints, lefas shall be as specified by the Manufact
and/or as approved by the Engineer taking padicoare tomatch the central bulbs and -
edges accurately

1.4.6.10 Installation & Jointing Techniques of non metallicsealing strips

One of the main advantages of PVC water-stopsaisttiey can be installed very
easily. The jointing can be carried out by simpdathfusion/welding process. The
installation consists of embedding one half of hetesstop across its width in
concrete leaving the second half open. After cotigieof the first half, the
concrete would be poured and the second half walsld be embedded leaving
the centre bulb free for expansion and contraction.

It is important that during pouring of concrete tiater-stops should not be
deformed due to impact. The concrete should beeplppribrated so that it
develops intimate contact with the water-stops Géa@uld be taken so as not to
reduce effective cross section of the water-stops.
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4.

It is necessary that PVC water-stops are placed theacentre of the concrete
walls. During installation, PVC water-stops areeafrequired to be jointed. there
are essentially two types of joints :

1) Straight Joints
2) Mitred Joints
Straight joints are very simple and can easilydreied out at the site.

Fabrication of PVC water-stops can be carried gquinieans of simple tools. they
are:
1. Hand saw or sharp knife for cutting.

2. Heating source like blow lamp or anyestimeans.

3. A metal strip plate of suitable width aatobut 500 - 600 mm length with
simple holding device like a wooden handle.

4. Metal or wooden templates with suitable marlgngdves for 45 Deg.C
and 90 deg.C angle cuttings.

The following jointing method is recommended :

1. Water-stops are cut by means of cuttingoge Clean cuts provide the best
results.

2. The metal strip is heated to about 200 Deg.@hvould be adequate to
melt the water-stops material. The strip shouldb@bverheated so as to
prevent charring of PVC material.

3. Two ends of PVC water-stops to be joiasglpressed uniformly against
the hot metal strip. When sufficient fusing of Pi&CGattained, the metal strip
removed and both the  ends are pressed togétiseenecessary to ensure that
the entire cross section is uniformly heated arsedu It also essential to attain
alignments of the complete cross section and paatiy of centre bulbs both the
ends are well pressed until the joint cools dowartdient temperature.

The metal strip should be cleaned by mednvire brush and cotton waste before

the next welding is carried out

1.5 FACILITES FOR PREPRATION AND TESTING OF AT SITE :

In order to exercise the required degree of deersiu control over the concrete material
and their preparation the contactor is expectedet up and maintain at his own
expense a testing laboratory at site. He shatlaagius required for sensitive testing of
concrete materials and in particulars he isaeehthe following equipment in the site
laboratory :-
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I. concrete testing machine of capacity 60t/100t

ii. Asetof standard sieves and sieves vibrator

li. Measuring cylinder adequate number of cubes cylinder moulds and
slump cones.

v vibrating table

V.  weight balance

vi.  weighing balance.

vii. oven and other apparatus for drying aggregat

vii. Vicat's apparatus.

viii. Curing tanks for cubes

1.6 SAMPLES, TESTING AND ACCPETANCE OF CONCRETE :

Samples from fresh concrete shall be taken at $4r199 and cubes shall be made
cured and tested at 7 days and 28 days in amtoedvith 1S- 516.

Test shall be conducted for compressive strermgthl5 cm x 15cm x15cm cubes
of  concrete for concrete .companion specimenll bbeacast from a signal batch of

concrete & shall be of the same age at the same tiof testing ,in all be
compressive strength  specified in table aldwee the criteria for accepting for
acceptance or rejection of the concrete.

1.6.1 Six test specimen shall be made from tgstimree at 7days and three at 28 days
the specimen shall be tested as per .S 516 th@leantested at its laboratory
generally but may be tested in any other testshollaboratory of Gowvt
recognized institute also.

1.6.2 Concrete of each grade shall be assessethtsd#pand shall be assessed daily for
compliance concrete is liable to be rejected igiporous or honey -combed .its
placing has been interrupted with out providingoraper construction joint the
reinforcement has been displaced beyond theatoter specified or construction
tolerance have not been met However ,the hardemag be accepted after
carrying out suitable remedial measure to mimmo the satisfaction of the
Engineer -in charge.

1.6.3 If nominal mix concrete made in accordanith the aggregate cement prop. given
for a particular grade does not yield specifie@rgjth , such concrete shall be
classified to nearest to the appropriate lower gradNominal mix concrete
proportioned for a given grade shall not lower keced in higher grade than the
minimum specified.

1.6.4 If the deficiency in the opinion of the Artgtt /consultant is such as to necessitate
removal of the concrete from the structure. Thanbeing so directed by the
Architect /NLUO the contractor at his own expenisallsremove and replace by the
concrete of specified strength.

1.6.5 However when the strength is so deficiertbasall for removal, Architect /NLUO
before ordering removal provided the contractaeagmay direct for "load tests"
or standard tests which shall be carried out byctiv@ractor at his own cost in the
manner as will be directed by the Architect /edtat and if the result is such
that on all consideration the can be retained theray be accept at adequate.
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STANDARD OF ACCEPTANCE :
Seven days test

The average compressive strength of the tiseEcimens tested at seven days shall
satisfy the specified strengths given in Talfle for the appropriate mix. As a
guidance the difference between the maximuch #me minimum strength of the
three specimens shall not exceed 15% of therage strength. In case seven days
result is not satisfactory all further workrusturally interlinked with the concrete
represented by the samples shall be stoppéess otherwise decided by Engineer.

Twenty eight days test
Acceptance criteria of twenty eight days shal las follows:

a) If the average compressive strength ofeehrcubes is more than the
compressive strength indicated in Table A, #encrete shall be accepted at
full rates.

b) If the average compressive strength okdhcubes is less than the specified
but not less than 85% of the specified stifentpe concrete may be accepted
at reduced rate or prorate basis up to 80%rafinal rate of items.

c) If the average compressive strength akedltubes is less than 85% of the
specified strength, Architect/site Engineer khaject and get dismantled and
defective portion of the work represented by sample along with the
structurally connected work as considered rsmogsat the risk and cost of
the Contractor.

In case of (b) and (c) above , Architect/ SHagineer, If he so decides may order
the additional tests like fore test, ultrasamst, rebound hammer test, load test of
structure of part of structure etc. to beriedr out. All the charges in connection
with these additional tests shall be bornethg contractor if on the basis of these
additional tests the Architect/site Engineersatisfied about he structural adequacy
of the concrete, he may accept the work ducged rates.

CONCRETE ORDERED TO BE DISMANTLED

Where the Architect / Site Engineer does notept the poor or defective concrete
the contractor at his expense will dismantie portion of structure and reconstruct
the same to the Architect / Site Engineer'ss&atiion. Concrete thus dismantled will
not be measured and paid for . The additiamak if and required to be carried out
for re-concreting. shall be to the contractacsount.

QUANTITY OF DEFECTIVE CONCRETE REPRESENTED BY CUBES

In all cases of defective concrete as rededdy works test cubes strength failing
below the specified strength. the quantity aoincrete thus affected and represented
by the cubes shall be decided by the Arctifiéte Engineer whose decision shall
be final and binding on the contractor.

HONEY COMB IN.

a) Where honey combed surfaces are noticetthel concrete the contractor shall
not patch up the same until examined by th&.UNO's Engineer and decision
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given regarding the acceptance with rectifaatiof rejection of the same. If
contractor with rectification or rejection dhe same. If contractor patches up
such defects without the knowledge of the N.O's Engineer, the N.L.U.O's
Engineer will be at liberty to order demadaii of the concerned concrete
members to the extent be considers necessarguth case, the contractor at
his expense, shall reconstruct demolished waeknolished work shall not be
measured and paid for.

b) If inthe opinion of the N.L.U.O's Engine¢he honey combing is harmful to
the structure and where so directed by thehifect /Site Engineer, the full
structural members affected by dismantled aedomstructed to Architect/Site
Engineer's approval at Contractor's expense. @amolished concrete will not
be measured and paid for .

CONCRETING UNDER SPECIAL CONDITIONS :-

The specifications and references given in [.&2800. for concreting in extreme
weather condition under water concreting, cdecri@ sea water, concrete in
aggressive soil and water should be adhered to.

2.0 The form work shall conform to the shape, lin@sd dimensions as shown on
the plans and be so constructed as to rensaificiently rigid during the
placing and compacting of the concrete ahdll e sufficiently water tight to
prevent loss of cement slurry from the ceterIf directed be the
Architect/NLUO, building paper or polythene ste shall be used by the
Contractor to ensure water tightness withoutitamhal costs to the NLUO.
Form work or centering shall be construcima wet concrete and laborers
without deflection and retain its form duridgying, ramming and setting of
concrete. Timber used shall be properly seadoso as to prevent wrapping
when wetted.

All props either timber or steel shall beaagiht and or full height and no

joints shall be allowed. Props shall be braggath wooden battens and where
additional staging is necessary extra care shdnd taken to use bigger diameter
props with bracing at a 4 or 5 levels. All pgoshall be supported on sole
plates and double wedges. At the time of nengp props, wedges shall be

gently cased off and not knocked out :-

All rubbish, chippings, shavings and saw dwdtall be removed from the

interior of the forms before the concrete lisha cleaned and thoroughly

wetted or treated if considered necessaryy wibn sticking mineral oil or any

other approved materials. Care shall be takah oil or such approved

materials is kept out of contract with the fernement.

All form work shall be removed without shoar vibration and shall be

ceased off careflully in order to allow thstructure to take up its load

gradually. Forms shall not be disturbed uwtincrete has adequately hardened
to take the superimposed load.

3.1 CLEANING OF REINFORCEMENT :-

Before steel reinforcement is placed in posititne surface of the reinforcement
shall be cleaned of rust, dust, grease and ahgr objectionable substances.

3.2 BAR BENDING SCHEDULE OF REINFORCEMENT :-
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On receipt of structural drawing Contractor Ispaepare bar bending schedule of
reinforcement and shall be got approved by Khi&JO/Architect.

3.3 CUTTING OF REINFORCEMENT :-

Before Steel reinforcement bars are cut, tlemtractor shall study the lengths of
bars required as per drawing and shall casnt cutting only to suit the sizes
required as per drawings.

3.4 PLACING AND SECURITY :-

Reinforcement bars shall be accurately pladedecured in position and firmly
supported or wedged by pre-cast concrete blafksuitable thickness, at sufficiently
close intervals that they will not sag betwettie supports or get displaced during
the placing of concrete or any other operatib the work. It is most important to
maintain reinforcement in its correct positwithout displacement and to maintain
the correct specified cover. The ContractorIshs responsible for all costs for
rectification required in case the bars argpldiced out of their correct position.

3.5 BINDING WIRE :-

The reinforcement shall securely bond wherer ex@ss or when ever required for
with 18 gauge soft annealed steel wire.

3.6 WELDING:-

Welding of bars shall not be carried outlesa specifically authorized in writing
by the NLUOJ/Architect as per |.S. code ofagiice in place of splicing. How ever
no extra payment shall be allowed for the esam

3.7 BEND ETC:-

Bends , cranks etc., in steel reinforcement dball carefully for made. Care being
taken to keep bends out of winding, otherwadle rods shall be truly straight. If any
bend shows signs of or site minimum radiusnofe times diameter of the bar shall
be used unless otherwise specified in the itigavHowever in respect of standard
hooks the radius of bend shall be two tintbe diameter of bar. Heating of
reinforcement of bars to facilitate bendinglwibt be permitted. The bars shall
always be bend cold. In case of mild ste@hfoecement bars of larger sizes where
colds bending is not possible they may be begdheating with written permission
of the NLUOJ/Architect. Bar when bent shall no¢ heated beyond very red colour
and after bending shall be allowed to coolvy without quenching. The bars
damaged or weakened in any way in bendingl si@ be used on the work. High
strength deformed bars shall in no casehéated to facilitate bending cranking.

3.8 INSPECTION OF REINFORCEMENT :-

No concreting shall be commenced until the NLAOhitect have inspected the
reinforcement in position and until their approviadve been obtained. A notice of at
least 72 hours shall be given to the NLUO/Atedt by the contractor for inspection
of reinforcement. If in the opinion of the ND/Architect any materials is
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incorrectly spaced, bend or otherwise defectilee contractor shall immediately
remove such materials from the site and oeplaith new and rectify any other
defects in accordance with the instruction bé tNLUO/Architect and to their entire
satisfaction.

3.9 STOCKPILING OF STEEL :-

Reinforcement steel required shall be stockegillwell in advance of need in the
work. The Contractor shall stockpile advance néed in the work. The contractor
shall stockpile 1/3rd requirement withinl5 days ammmencement 2/3rd requirement
at 1/4th contract time and full requirement2 ddntract time.

3.10 COVER FOR REINFORCEMNT :-

Cover shall be measured from the outer surfhcenain reinforcement. Cover shall
be as follows.:-

a. At each end of a reinforcing bar 25 mmtwice the diameter of such rod or
bar whichever is greater.
b. For longitudinal reinforcing bar in beam 25romthe diameter of such rod or

bar whichever is greater.
c. For tensile, compressive shear or other retefoent in a slab 13 mm or the
diameter of such reinforcement whichever a greate

d. For reinforcement in any other member sasha lintel, chajja, canopy 13 mm
or the diameter of such reinforcements whichevegreater.

e. For main reinforcementin isolated footingsde a bottom) clear cover shall be
50mm.

f. For column bars clear cover shall be 40 numess otherwise specified in
drawing.

g. For bars in slabs of strips footings and nfatindation clear cover shall be
50mm. Beam bars shall be placed over slabendhse of beam & slab type
foundation

h. For any other types. covers as specifidd5in456 shall be provided.

3.11 FORM WORK :-
MATERIALS AND DESIGN:-

a. Thefrom work shall be of timber or plywoad steel. If any particular material
or materials be specified in the Schedule of gties for form work such
particularly specified material or materials shmlused in work. The form work
shall be so constructed as to remain suffiyengid during placing of the
concrete and shall be sufficiently tight to pretyéoss of liquid from the concrete.
The forms shall have sufficient strength and idiig to hold concrete and
withstand the pressure of ramming and vibratwthout excessive deflection of
the prescribed lines and more so when the retecs vibrated. The surface of
the forms in contact with concrete shall be w]a#id, watertight and smooth.
Suitable devices shall be used to hold corragligcent ends and edges of panels
of other forms together in accurate alignment.

If steel formwork is used the slab shutterimgbé done with steel plates made
out of 2mm sheets with pressed flanges amiffereer with standard shuttering
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made in 60mm width and 115, 100,90,80cm lengtitis adjusters made in 40,
25 cm widths and 115, 90,80,60cm lengths.

If tubular telescopic steel props are usedn tlesteel scaffold tubes are to be
of 40mm nominal bore mild steel continuous welebps must be braced in both
directions by tube and right angle couplersagiproximately 250mm above prop
nut when extended beyond 3.6m. All scaffoldsrgt conform to 1.S.2750:1968.

Timber shuttering :-

If timber is used it shall not be less than 30thiok fixed on to rigid supporting
materials and scaffolding.

If shuttering plywood is used it should comfoto 1S-4990-1993. The plywood
may be fixed on to a timber frame or straigon to the rigid supporting
materials and scaffolding. The minimum thickndes straight surface should be
9mm and for curved surfaces, minimum 6mm thick.

b. The form work shall conform to the shapeedi and dimensions to suit the
RCC members as shown on drawings and to be rsiracted. Form work shall
be adequately designed to support the full weafh workers, fresh placed
concrete without yielding settlement or deflecteomd to ensure good and truly
aligned concrete finished in accordance withe tlsonstruction drawings. A
camber in all directions of 6mm for every Span in all slab and beam
centering shall be givento allow for a unakafile sagging due to compression
or other causes.

c. The form work shall be so designed that sides of the beams shall be first
struck leaving the soffit of beams and thepsufng props in position. Props
shall be designed to allow accurate adjustmeamd to permit of their being
struck without jarring the concrete.

d. Temporary opening shall be provided at fi@se of column form and at other
points where necessary to facilitate cleanigmgd observation immediately
before concrete is deposited.

e. Vertical shuttering : The vertical shutterisball be carried down to such solid
surface as is sufficiently strong to afford quigte support and shall remain in
position until the newly constructed work is abado support itself. Props shall
be securely braced against lateral deflectione timber props are used like
bullies, they shall be of a minimum diametel6Em. and shall be straight and
adequately strong. The spacing of such strhiml be designed to carry loads
imposed on it without undue deflection of theembers supported by the
props. The spacing of props shall be approlgdthe site Engineer and any
alterations suggested by him shall be carrieat at contractor's expense.
Bracing shall be provided as directed withaxitaecost. Contractor shall allow
in his rates providing props and struts fary eheight shown in the working
drawings issued to contractor from time to time
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3.12 WATER TIGHTNESS :

It is the contractor's responsibility to ensuteat the forms are checked for water
tightness just before concreting operation stamt$ to make good any deficiencies.

3.13 CLEANING AND TREATMENT OF FORMS:

All rubbish, particularly chippings, shavings amsawdust shall be removed from the
interior of the forms before the concrete ilacpd and the form work in contract
with the concrete shall be cleaned and thgithu wetted or treated with an
approved composition. Care shall be taken shah approved composition is kept
out of contract with the reinforcement.

3.14 STRIPPING :

Forms shall left in place until their removal authorized by the site Engineer and
shall then be removed with care so as tooidawnjury to concrete. In no
circumstances shall forms be struck until ttencrete reaches a strength of at least
twice the stress to which concrete may be stdge at the time of striking. The
strength referred to shall be that of concraiegr the same cement and aggregates
with the same proportions, and cured undeditioms of temperature and moisture
similar to those existing on the work whepessible, the form work shall be left
longer, as it would assist the curing.

3.15 STRIPPING TIME :
In normal circumstances (generally where tentpesa are above 2(C) and where

ordinary cement is used, forms shall be &tafter expiry of the following periods
given in table VI.

TABLE-VI
LOCATION Striking
time in days for
Ordinary
pozzolana/
Portland cement
a. Vertical sides of walls, 24
slabs , beams and columns
b. Bottoms of slabs up to 4.5m span 7-14

C. Bottoms of slabs above 4.5m span,
bottoms of beams up to 6m span

rib bottoms up to 6m span 14-21
d. Bottoms of beams over 6m span and
arch rib bottoms above 6m span 21-30

Note 1:In case the shuttering for the part of theucture is supported or
suspended from the shuttering of the conaretmber already cast then the
shuttering of the concrete member (already cagiporting the new shuttering
shall not be removed until the concrete of Hwpported /suspended member is
matured.
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Note 2: Special care shall be taken while striking bé tshuttering for (i) canopies (ii)
chajja (ii) cantilever slabs and beams and r@ining walls, so as to ensure
stability of these structural elements. Relevamtes given in the structural
drawings in this connection shall be stri¢tifowed.

3.16 FORM WORK IN LIFTS FOR CONTINUOUS SURFACES :

Where forms for continuous surface are placedsuccessive units (as for example
in columns or walls), the forms shall fit ttbhover the completed surfaces so as to
prevent leakage or mortar from the concrete dodmaintain accurate alignment of
the surface.

3.17 PROCEDURE FOR REMOVING THE FORM WORK :

All form work shall be removed without suchosk or vibration as would damaged

the reinforced concrete. Before the soffit atduts are removed, the concrete surface
shall be exposed where necessary in order doer@ins that the concrete has
sufficiently hardened. Proper precautions sival taken to allow for the decrease in
the rate of hardening that occurs with akments in the cold weather. For

cantilevers props shall be removed from the tobwards support. Special notes given
in relevant structural drawing shall be slyicadhered to in order of avoid

mishaps.

3.18 TOLERANCES:
The following shall be the maximum permissibletolerances :-

a. On general setting out dimensions up to 4igtle a tolerance up to 3mm
will be allowed.

b. On lengths or more than 4m tolerance of nwre than 5mm will be
allowed.

C. On the cross sectional dimensions of cokjrbeams, slabs, facia, chajja,

mullions, grilles, fins, louvers and such otheembers tolerance of more
than 2mm will not be allowed.

d. the top surface of concrete floor slab shall within 4mm of the level
and line shown on the drawings.
e. Column and walls and other vertical membshall not be more than

3mm out of plumb in their storey height amibt more than 6mm out
of plumb in their full height.

If the work is not carried out within theldrances set out above in (a) to (e),
the cost of all rectification measures ornwastling and reconstructing as
decided by the Site Engineer shall be badoge the contractor. In case work
is dismantled, the same shall not be measaretl paid for.1
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1.0
11

1.2

SECTION -l
BRICK MASONRY

BRICK WORK :
GENERAL :

All brick work should be carried out as showm the drawings with set backs,
projections, curvatures, cuttings etc. No adddio cost for use of cut bricks
shall be allowed. Wherever the proportion eement mortar has not been
specifically mentioned, cement mortar in theportion of (1:6) shall be used.
Flat brick shall be provided wherever requirgdthout any extra cost. Brick
work shall be kept wet while in progresdl mortar has properly set. On
holidays or when work is stopped the top afl unfinished masonry shall
be kept wet. Should the mortar become drytentor powdery, for want or
curing, work shall be pulled down and rebutt the contractor's expenses.

BRICK MASONRY :
SOAKING :

Bricks required for masonry shall be thoroughlalssd in clean water before use
for at least six hours until air bubbles ceaseotme& out. The practice of dipping the
bricks in water just before use shall not be alldwkhe soaked bricks shall be kept
on wooden planks or brick platform to avoid eartimlg smeared on them

BATS :

No bats or out bricks shall be used in therk unless absolutely necessary
around irregular openings or for adjustitge tdimensions of different course
and for closures, in which case full bricksalshbe laid at corners, the bats
being placed on the middle of the courses.

LAYING :

Brick work shall be laid in English Bond unless erthise specified. Half or cut

bricks shall not be used except where needed tpledenthe bond. Each course
shall be perfectly straight horizontally and tragrsely. The walls shall be taken
up truly plumb; if battered, the batter is to belyrmaintained. The level of the
brick work in vertical walls shall be checked upegery one metre interval.

Bricks shall be laid with frogs upward. While laginbricks shall be thoroughly
bedded and flushed in mortar and tapped into positiith a wooden mallet and
the superfluous mortar removed.

Walls of all structures shall be carried up redylam all cases, leaving no part,
one metre lower than another. If this cannot beeegthto the brick work shall be
racked back at an angle not more than 45°, so awdiotain a uniform and

effectual bond, but racking back should not stattiivw 60 cm of a corner.

Partially or totally set exposed surface of the anag shall be cleaned, roughened
and lightly wetted so as to obtain the best posdibind with new work. All loose
bricks and mortar shall be removed. All masonrylsvahall be bonded. Each
course at corners and intersections and shall bddasbor anchored to connecting
work.
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No deductions or additions in measurement shathbde on any account for the
following :

a) ends of dissimilar materials(i.e joints, bealingels, posts,girders, rafters,
trusses, corbels, steps etc.) upto 500 sq.ceeadtion and

b) opening upto 0.1 sq.m in section. Hosvefull deduction from masonry
work shall be made for notches kept in the walldipeline.

At all angles forming the junction of any two wallthe brick shall, at each
alternate course, be carried into each of the otispgewalls so as to thoroughly
unite the work. The brick work shall not be raisedre than 14 courses per day.
All iron fixtures, pipes, conduits, drains, sleevbslts, hold fasts for doors and
windows etc. which are required to be built in walhall be embedded in cement
mortar or cement concrete as specified as the yareeds.
All uneven, irregular and disturbed brick work $hz# pulled down and rebuilt
with fresh bricks at the contractor's expenses.

JOINTS:

Thickness of joints shall be restricted to 6mmiiatfclass brick work and 10mm
in second class brick work (unless any wider vattijpints upto 13mm are
necessary to give the required thickness of thé wal

All bed joints shall be normal to the pressurerartupto them i.e. horizontal in
vertical walls, radial in arches and at right asgle the face in battered relating
walls. The vertical joints in alternate course Ebame directly one over the other
and shall be truly vertical. Care shall be takeat thll joints are fully mortared
(proportion as specified Schedule of Items) welsfied up and in case where no
pointing is to be done neatly struck as the worcpeds. The joints in faces which
are to plastered or pointed shall be squarely rakedo a depth of 12 mm while the
mortar is still green. The raked joint shall be mm@iushed to remove the loose
particles. At the junction of concrete and masowng}l, G.l. Chicken wire mesh,
150 mm wide and 22 SWG shall be provided, prioplastering. After the work,
the faces of brick work shall be cleaned with wireish so as to remove any
splashes of mortar during the course of raisingotiek work

UNIFORM FACING :

Brick work shall be carried up regularly il @ases where the nature of work
will admit, not leaving any part 60mm. lower thanother but where building
at different levels is necessary the brigdtwll be stepped so as to give
later at uniform level & effectional bond. Haviztal courses should be to line
and level, and face plumb or to latter aswshon the plan.

SCAFFOLDING :

The scaffolding must be strong and rigidffestied with necessary cross
bearers and always checked and beared onsillee which closed board
ceilings and swings to prevent and injury persons or materials. The
Contractor shall have to allow other trad®es make reasonable use of his
scaffolding as directed by the NLUO/Architedf for the interest of work
the contractor have to erect scaffolding e tother properties including local
bodies. Corporation, the arrangement fro thenesaincluding the cost of
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licensing fees etc., shall to be borne by bontractor and the NLUO should
be kept free form any liability on this aocat. But log holes shall be made
good by bricks to match the face work wheat logs are removed after
ensuring that the holes behind are solidhedi in with (1:4:8) cement

concrete.

All brick works shall be kept will wateretbr 14 days after laying If white

pozzolana cement issued for mortar the cushgll be extended by one week
at contractor's expenses.

HALF BRICK WORK :

The mortar for half brick thick walls shall be syecified. For half brick thick long
walls 2 nos. 6mm dia mild steel bars shall be ey every third course according
to standard practice. M.S. bars shall be paicaextr

BRICK FLAT SOLING :

For soling, the bricks shall be picked of approwealind, hard, durable, dense, free
from soft spots, cracks, decay and other defeatisk Bbat shall not be used. All
necessary trimming or filling for laying of the s in line and required grade shall
be done . The sub-grade shall be marked by staekidgstrings for required depth
for laying of soling. The cushioning as well adiriiy of joints shall be done with
local sand.

The bricks shall be laid on flat (Unless otherwspecified ) touching each other.
Brick shall be laid in parallel rows breaking boadin herring bond pattern as
directed and firmly embedded true to line and dillith local sand. The joint
should not be less that 12mm.
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SECTION -1V
PLASTERING

Scaffolding for carryout plastering work shalld®uble scaffolding having two sets
of vertical supports so that the scaffolding isgpendent of the walls.

Preparing of surface

The surface to be plastered shall be thoroughlgngd so that it is free
from dust, dirt, salts, etc. The joints of masowmagrk shall be raked out to
the depth of atleast 12 mm. Cement concrete swwisttall be cleaned with
wire brush. The surface in both cases shall be ehsginoperly and kept
wet for 4 hours before plastering is commerced.

Mortar

Cement and sand shall be thoroughly mixed in thoggution specified
and water shall be added to form an easily workphte. In no case shall
mortar which has been allowed to stand for mora #rahour after mixing
to be used.

Application of Plaster

Plaster, when more than 12 mm thick, shall be adgh two coats a base
coat followed by the finishing coat. Thickness bé tbhase coat shall be
sufficient to fill up all unevenness in the surfane single coat, however,
shall exceed 12 mm in thickness. The lower coall Bleathicker than the
upper coat, the overall thickness of the coatsl st@tl be less than the
minimum thickness shown on the drawings. The uradgrcshall be
allowed to dry and shrink before applying the secooat of plaster. The
undercoat shall be scratched or roughened befaeefiilly hardened to
form a mechanical key. The method of applicatioallshe ‘thrown on'
rather than 'applied by trowel'.

The entire plastering job inside and outside shalla thoroughly sound
and workmanlike job. All corners and angles shallthue to plumb or
level. All plane surface shall be levelled or pledband shall contact a 3
m straight edge in its entire length with not méan 3 mm variation
either way.

The plastering shall start from top and graduallyrked down towards
floor. It shall not, at any place, be thinner trsgecified. To ensure even
thickness, plaster in about 15 cm wide strip shHadl first applied
horizontally and vertically at not more than 2 met¢erval over the entire
surface to serve as gauge. The surface of theggedaueas shall be truly
in the plumb and plane of finished plaster surfad¢e mortar shall then be
applied on the wall or other surface between thayga and finished even.
All corners shall be rounded to a radius of 12 mniess otherwise
specified. Rounding or chamfering corners, jundietc. where required
shall be done without extra payment. The contrastall not be paid for
any extra thickness of plaster than as specified.

In case of sand-faced and rough cast plaster, fep@tstructions in the
specification of the same shall be followed for teoand finishing
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techniques. In case of neat cement and neeru fiplakter specific
instructions in the specification of the same shalfollowed.

Any cracks which appear in the surface and allipost which sound
hollow when tapped or are found to be soft or ottefects shall be cut out
in rectangular shape and redone as directed tdhsatooth and even with
the original surface.

Curing

Curing shall start 24 hours after the plasteri. I shall be kept wet for 7
days. During this period it shall be suitably potéel from all damages at
the contractor's expense as directed.

13 mm Neeru Cement Finished Plaster in CM aspecified

Plaster shall be smooth finished with neat cemieintys

13mm Neeru Plaster in CM 1:4

After completion of plaster for the panel in handeeru shall be applied
as given below:

7.1Preparation

Fat lime of best quality shall be slaked and mixeth sufficient
water to form a thick paste. It shall then be pagkeough a fine 3
mm mesh to remove all unslaked particles and fareigtter and
allowed to mellow under water for atleast 10 dalle surplus
water on top shall then be allowed to run off amel top layer of
lime formed into putty shall be skimmed off and Mraixed sand
and jute. The proportion of sand shall be of 1 cuime washed
sand (passing through I.S. sieve No0.60) to 4 ceiniime putty.
The jute shall be finely chopped and shall be usede proportion
of 1 kg. per cu.m. of mortar.

7.2 The mixture shall be properly ground toefipaste between two
stones or in a mill. The 'neeru’ thus preparedl sigakept moist
until used and no more than what can be consum#8 days shall
be prepared at a time.

7.3  The 'Neeru' as prepared above shall be apptieithe prepared
surface with a steel trowel to a thickness not edoggy 3 mm and
rubbed and polished to perfectly smooth and ewveishiworking
from top to bottom. While trowelling is going onpap stone
powder contained in thin muslim bags shall be dusieer the
surface and worked in.

7.4 Ready mix Neeru, if used, shall be obtaineaimfrapproved

manufacturer. A sample plaster finish shall beiedrout at site
and approved by Engineer prior to ordering the nedtat site.
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Manufacturer's instructions shall be followed ie gample as well
as in the actual work.

8. 13 mm Water-proof Plaster in CM 1:4

Water proof-cement plaster shall be specified nebafore for cement plaster
work except for the following.

In the preparation of cement and sand mortar, cemsieall be mixed with 2%
approved waterproofing compound or as per manufcsuinstructions and as
directly by the Engineer.

9. 20 mm Sand-face Plaster

Sand face plaster shall consist of two layers. fliisé layer shall be generally 12
mm average thick cement plaster with cement sariddofix (1 cement : 4 sand)
and shall be rough finished carried out by wireshrgcarifying on wet plaster.
Over this a second layer, average 8 mm thick, ofiecé sand plaster in the
proportion of 1:2 mix shall be applied. The secdegker of plaster shall be laid
only after the first layer has sufficiently driethe surface of the sand face plaster
shall be finished rough with sponge or as diretigthe Engineer.

10. Rough Cast Cement Plaster

11.

111

11.2

The cement shall be thoroughly mixed with sand gradel in the proportion of 1
cement : 2 sand : 1 aggregate. The gravel shalf besize passing through 6 mm
mesh but retained completely on 2 mm mesh. Thetitoasts shall be thoroughly
mixed dry until the mix is homogeneous. Water shtadin be added gradually to
the required extent and the material turned ovelficgeently to give a
homogeneous mass of uniform colour. Mortar shalfygied to the wall in 2
coats with force to a thickness of 20 mm and fiegsho a uniform surface. No
more mortar shall be prepared than can be usedthphaif an hour.

POINTING
Scope

Work includes providing, mixing CM 1:3 and applyingement pointing on
masonry surfaces indicated in the item, includifignaaterials, labour, plants,
tools, equipment, scaffolding racking etc. requitedcomplete the job in all
respects.

Type of pointing

Pointing shall be of the type specified such aasHl, "recessed" (weathered,

keyed, ruled etc.), "tuck” etc.

11.3 Preparation of surface

11.4

All joints in masonry shall be raked out at lea®trim deep when the mortar is
firm but not wet. The joints shall be brushed cledrdust with wire brush and
wetted thoroughly for 6 hours before pointing isntnenced.

Application & Finishing
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13.

1.0

1.1

1.2

1.3

1.4

The mortar shall be pressed into raked out jointk & point trowel and finished

either flush, sunk or raised according to type @hpng specified in the drawings

or as directed. The superfluous mortar shall beoffurom the edges of the lines
and the surfaces of masonry shall be cleaned ahaitar. Finish shall be free of
slick spots, cut faces and other blemishes.

Finished work of pointing shall be to exact sizel ahape stipulated with edges
straight, neat and clean. No smearing of cementanshall be allowed and the
entire work shall be carried out in most workmaalikanner.

Drip Mould

Drip mould shall be provided on underside and notenthan 50 mm from outer
edge in chajjas and projection of roof slab anplates indicated by the Engineer
and shall be of minimum 10 mm in depth and 20 mrwitith and well rounded
from either in plaster or concrete while casingsHall be neat finished. The size
and shape shall have to be approved by the Engineer

Damp Proof Course

Unless otherwise specified Damp-proof course sbald0 mm thick ‘artificial
stone' in proportion 1:1V23 cement, sand, stongscH{ilO mm down) with
admixture of a waterproofing compound as approwethe Engineer.

SECTION -V
FLOOR FINISHING

TERRAZO (MARBLE CHIPS) FLOORING LAID IN SITU
GENERAL :

The thickness of the under layer shall be measwidda permissible tolerance of +
/- 3mm. The thickness of top layer after polishisigall be measured with a
tolerance of +/-1.5mm.

UNDER LAYER:

Cement concrete of specified mix shall be used.parels shall be of uniform size,
and unless otherwise directed, generally not exoged5 sgm. in area & 1.2 meter
in length for inside situations. In exposed sitoiatthe length of any side of the
panel shall preferable be not more that 1.25 metees directed. Cement slurry @
2 Kg. per Sgm. shall be applied before laying oflemlayer over the cement
concrete / R.C.C. surface.

STRIP FIXING :
Glass strips or aluminum strips as given in theedale shall be fixed with their top
at proper levels.

TOP LAYER.

Mortar : The mix for terrazzo topping consist aey cement with or without
pigment, marble power, marble aggregate (marblpsght. water. The cement &
marble powder shall be mixed in the prop. of 3r€E) parts of cement power mix,
the proportion of aggregate by volume shall beoliews :
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Size of Aggregate Proportion of Aggregates
to binding mix.

For predominantly grade ,0.00 and 1 2.00 parts
For predominantly grade, 2 and 2 1.75 parts
For predominantly grade,4 and 5 1.75 parts
Grade No. Size of aggregate Minimum thickness

of top layer in mm.

00 1-2 6
0 1-4 9
1 4-7 9
2 7-10 12

where aggregate of size larger than 10 mm are tledninimum thickness of
topping shall not be less than 1.5 times the marirsize of the chips. Where large
chips such as 20mm or 25mm are used they shaldx anly with a flat shape and
bedded on the flat face so as to keep the maxinhickrntess of wearing layer.
Before starting the work, the Contractor shall ge sample of marble chips
approved by the Architects. The cement to be ukatl be ordinary grey cement.
White cement, colored cement or cement with admextof coloring matter of
approved quality in the ratio to get the requirbdde as ordered by the Architect.
Coloring matter of approved quality in the ratioesiied shall be mixed dry
thoroughly with the cement & marble powder and tmearble chips added &
mixed as specified above. The full quantity of drxture of mortar required for a
room shall be prepared in a lot in order to ensum@ protect from moisture. The
dry mortar shall be mixed with water in the usualyvas and when sufficient water
to make it workable.

The terrazzo topping shall be laid while the uni@sfer is still plastic, but has
hardened sufficiently to prevent cement from risioghe surface. This is normally
achieved between 18 to 24 hours after the undar lags been laid. A cement
slurry preferable of the same color as the topingll be brushed on the surface
immediately before laying is commenced. It shalllde to a uniform thickness
slightly more than that specified in order to det specified finished thickness after
rubbing. The surface of the top layer shall be &lted over, pressed and brought
true to required level by a straight edge and dteats in such a manner that the
maximum amount of marble chips come up and areadptmiformly over the
surface.

1.5 POLISHING, CURING AND FINISHING :

Polishing shall be done by machine. About 36 hatitesr laying the top layer, the
surface shall be watered and ground evenly withhmnacfitted with special rapid
cutting grit blocks (carborundum stone) of coarsadg (No. 60) till the marble
chips are evenly exposed and the floor is smoofiter Ahe first grinding, the
surface shall be thoroughly washed to remove alidgrg mud and covered with a
grout of cement of/and coloring matter in same anid proportion as the topping in
order to fill any pin holes that appear. The swefaball be allowed to cure for 5to 7
days & then ground with machine fitted with finetdrocks (No. 120). The surface
is cleaned and repaired as before and allowedrtoagain for 3 to 50 days. Finally
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the third grinding shall be done with machine Gtteith fines grade grit blocks
(No. 320) to get even and smooth surface withonthales, The finished surface
should show the marble chips evenly exposed.

Where use of machine for polishing is not feasibte possible, rubbing and
polishing shall be done by hand, in the same maasespecified for machine
polishing except that carborandum stone of coaradeg(No. 60) shall be used for
the 1st rubbing stone of medium grade (No. 80)strond rubbing and stone of
fine grade (No. 120) for final rubbing and polisipin

After the final polish either by hand, oxalic aslkall be dusted over the surface @
33 gm per square meter sprinkled with water antbedthard with a namdah block
(Pad of woolen rags). The following day. the fletvall be wiped with a moist rag
& dried with a soft cloth and finished clean.

Curing shall be done by suitable means, suchyasganoist sawdust or ponding
water.

PRECAUTIONS :

Flooring in lavatories and bathrooms shall be Higr fixing of water closet and
squatting pans & floor traps. Traps shall be plalygehile laying the floors opened
after floors are cured and cleaned. Any damage tmWg.C.'s squatting pans and
flow traps during the execution of work shall bada good by the Contractor.
During cold weather, concreting shall not be dahen the temperature falls below
four degree centigrade. The concrete placed slealprotected against frost by
suitable coverings. Concrete placed shall be preteagainst frost by suitable
coverings. Concrete damaged by frost shall be vech@and work redone. During
hot weather, precautions shall not exceed ThirtghEidegree centigrade. No
concreting shall be laid within half an hour of ttlesing time or the day. Unless
permitted by the Engineer-in-charge.

The floor shall be protected from any damage dytine execution of work.

CERAMIC TILES FLOORING :
PREPARATION OF SURFACE AND LAYING :

Sub-grade concrete or the R.C.C. slab on whichtitbe are to be laid shall be
cleaned, wetted and mopped. The bedding for teestibll be with cement mortar
1:3 (1 cement : 3 coarse sand ) or as specifigtiarspecification. The average
thickness of the bedding shall be 20mm while thektiess under portion of the
tiles shall not be less than 12mm.

Mortar shall be spread, temped and correcteddpgurievels and allowed to harden
sufficiently to offer a fairly rigid cushion for éhtiles to be set to enable the mason
to place wooden plank across and squat on it.

Over this mortar bedding neat grey cement slufiyomey like consistency shall be
spread at the rate of 3.3 kg. of cement per squeeter over such and area as
soaked in water washed clean and shall be fixéaisngrout one after another, each
tiles gently being tapped with a wooden malletitiis properly bedded and in level
with the adjoining tiles. The joint shall be ket thin as possible and in straight
lines or to suit the required pattern.

The surface of flooring during laying shall beduently checked with a straight
edge about 2m. long, so as to obtain a true suvfitbethere required slops.

Where full size tiles cannot be fixed these shallcut (Sawn) to the required size,
and their edge rubbed smooth to ensure straightraagoints.
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Tiles which are fixed in the floor adjoining thellvshall enter not less than 10mm.
under plaster, skirting or dado.

After tiles have been laid surplus cement groatldke cleaned off.

Painting and Polishing :- The joints shall be ok off the grey cement grout with
wire brush or trowel to a depth of 2mm to 3mm afiddast and loose mortar
removed. Joints shall then be flush pointed withtevhement added with pigment
if required to match the color of tiles. The flairall be washed and finished clean.
The finished floor shall not sound hollow when tegpvith a wooden mallet.

CERAMIC TILES IN SKIRTING AND DADO :-
PREPARATION OF SURFACES :-

The joints shall be raked out to a depth of astlddmm in masonry walls, while
the masonry is being laid. In case of concretesy#tle surfaces shall be hipped and
roughened with wire brushes. The surface shalldened thoroughly, washed with
water and kept wet before skirting work is commeice

LAYING :-

12mm. thick plaster of cement mortar 1:3 (1 cemedtcoarse sand ) of mix as
specified shall be applied and allowed to harddme plaster shall be roughened
with wire brushes or by scratching diagonally ctbsgervals.

The tiles should be soaked in water, washed cbeaha coat of cement slurry
applied liberally at the back of tiles and sethe bedding mortar. The tiles shall be
tamped and corrected to proper plane and linestilés shall be set in the required
pattern and butt jointed. The joints shall be ag fas possible. Top of skirting of
dado shall be truly horizontal and joints vertieatept where otherwise indicated.
Skirting & dado shall rest on the top of the fiogy, Where full size tiles cannot be
fixed these shall be cut (Sawn) to the required arzd their edges rubbed smooth.

CURING AND FINISHING :

The joints shall be cleaned off the grey cemeatigwith wire brush or trowel to a
depth of 2mm to 3mm & all dust & loose removed.nfmishall then be flush
pointed with white cement added with pigments duieed to match the color of
tiles. The surfaces shall then be kept wet for sedays. After curing the surface
shall be washed and finished clean. The finishexkwball not sound hollow when
tapped with a wooden mallet.

ARTIFICIAL STONE FLORING :

Selection of materials, methods of mixing, placamgl compacting shall generally
conform to the specification under plain and reioéa cement concrete described
earlier. A stiff mix consistent with workability al be used.

PREPARATION OF SURFACE :

Before the operation for laying topping is stdrtee surface of base concrete shall
be thoroughly cleaned of all dirt, loose particleaked mortar, droppings and
laitance of any by scrubbing with coir or steelavibsrush where the concrete has
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hardened so much that roughening of surface by tosh is not possible, the
surface shall be roughened by chipping or hackingase intervals. The surface
shall then be cleaned with water & kept for 12 Isoand surplus water shall be
removed by moppingefore the topping is laid.

LAYING :

The screed strips shall be fixed over the baserets dividing it into suitable
panels. Before placing the concrete for toppingatneement slurry shall be
thoroughly brushed into the prepared surface obtme concrete just ahead of the
finish. Concrete of specified proportion and thieka shall be laid in alternate
panels to required level and shape and thorougintpéd.

FINISHING THE SURFACE :

After the concrete has been fully compacted itllsba finished by toweling or
floating with neat cement rendering Finishing opieres shall start shortly after the
compaction of concrete and the surfaces shalldwelted three times at intervals
So as to produce a uniform and hard surface. The&faztory resistance of floor to
wear depends largely upon the care with trowelisngarried out. The time interval
allowed between successive trowelling is very ingoat Immediately trowelling
shall be done to give a level surface. Excessmedling in the earlier stages shall
be avoided as this tends to brings a layer rictemment to line surface. Some time
after the first trowelling, the duration dependungpn the temperature, atmospheric
conditions and the of cement used, the surfacd bkatetrowelled to close any
pores in the surface and to bring to surface $watketrowelled to close any pores in
the surface and to bring to surface and to scrhprof excess water in concrete or
laitance. No dry cement shall be used directlyh@nsurface to absorb moistures or
to stiffen the mix. The final trowelling shall bemk well before the concrete has
become too hard but at such a time that considefaiglssure is required to make
any impression on the surface if directly by thechtect approved minerals
pigment shall be added to the rendering to givarescolor and shade to the
flooring at no extra cost.

5.0 MARBLE STONE FLOORING :

DRESSING OF SLABS :

Every stone shall be hand/machine cut to the redusize and shape, fine chisel
dressed on all sides of the stone shall be fullgantact with it. The top surface
shall also be fine chisel dressed to remove alliness. The sides and top surface
of slabs shall be machine rubbed or table rubbeld eoarse sand before paying.
All angles and edges of the marble slab shall boe, square and free from chipping
and the surface shall be true and plane.

The thickness of the slabs shall be as specifiethé description of the item,
Tolerance of +/-2mm. shall be allowed.

LAYING :
The sub-grade concrete or the R.C.C. slab on whhielslabs are to be laid shall be

cleaned, wetted & mopped. The bedding for the sthiadl be with cement mortar
1:4 (1 cement :4 coarse sand).
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The averages thickness of the bedding mortar utheeslab shall not be less than
20mm.

The slabs shall be laid in the following manner :-

Mortar of the specified mix shall be spread theaaof each slab, roughly to the
average thickness specified in the item. The sladll e washed clean before
laying. It shall be laid on top, pressed, trappetth wooden mallet and brought to
level with the adjoining slabs. It shall be liftadd laid aside. The top surface of the
mortar is allowed to harden bit and cement slufriganey like consistency cement
per sgm. The edges of the slab already paved kedluttered with grey or white
cement with or without admixture of pigment to ntatbe shade of the paved,
shall then be lowered gently back in position agped with wooden mallet till it
is properly bedded in a joint as possible. Subseigsiabs shall be laid in the same
manner. After each slab has been laid, surplus ieprethe surface of the slabs
shall be cleaned off. The flooring shall be curedd minimum period of seven
days. The surface of the flooring as laid Ishmd true to levels and slopes as
instructed by the Architect/ Owner.

The slabs shall be matched as shown in drawving as instructed by the
Architect/Owner. Slabs which are fixed in tifileor adjoining the wall shall
enter not less than 12 mm. under the plastkirting or dado, The junction
between wall plaster and floor shall beastwed neatly and without
variness.

POLISHING AND FINISHING :-

Slight unevenness at the meeting edgesslabs shall then be removed by
fine chiseling and finished in the same nmanras specified in Para 7.3
above.

MARBLE STONE IN SKIRTING, DADO, RISERS STEPS ETC.

PREPARATION OF SURFACE :-

The masonry joints shall be raked or concredarfaces hacked and
roughened. If considered necessary, the watface shall be cut uniformly
to the requisite depth so that the skirfexgg shall have the projection from
the finished face of wall as shown in vdregs or as required by the
Architect/ Owner. No additional cost on tha&ccount shall be paid.

LAYING :

The risers of steps and skirting shall bet in grey or white cement
admixed with or without pigment to matchet shade of the stone as
specified in the description of the itemthwihe line of the slab of such a
distance from the wall that the averagedtiwior the gap shall be 20mm.
and at no place the width shall be le&n 15mm. If necessary, the slab
shall be held in position by temporary M.8oks fixed into the wall at
intervals. The skirting or riser face shall deecked for plane and plumb and
corrected . The skirting shall thus be léft harden then the rear of the
skirting or riser slab shall be packed witement mortar 1:3 (1 cement : 3
coarse sand) or other mixed as specifiedhm description of the item. The
fixing hooks shall be removed after the morfdling the gap has acquired
sufficient strength.
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The joints shall be as fine as possiblee Tp line of skirting and risers
shall be truly horizontal and joints trulyertical, except where otherwise
indicated.

The risers and skirting slab shall be imatic as shown in drawing or as
instructed by the Architect/ Owner.

CURING. POLISHING AND FINISHING
It shall be as specified in Para 8.3 as fassjble except that cement slurry

with or without pigment shall not be appliezh the surface and polishing
shall be done with hand. The face and lopiskiishall be polished.
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SECTION -VI
EXTERNAL AND INTERNAL PAINTING WORKS

WHITE WASHING WITH LIME :-
SCAFOLDING :

Wherever scaffolding is necessary, it shalldrected on double supports tied
together by horizontal pieces, which scaffoldptgnks shall be fixed. No. M.S.
tube shall rest on or touch the surface whishbeing white washed. For all
exposed brick work or tile work, double scafioly having two sets of vertical
supports shall be provided. The supports |dl&al sound and strong, tied
together with horizontal pieces over whichfdding planks shall be fixed.

Note: In case of special type of brick work, solfing shall be got approved
from Architect/ Owner in advance.

Where ladders are used, pieces of old giagg shall be tied on their tops to
avoid damage or scratches to walls.

For white washing the ceiling , proper stageffetding shall be erected.

PREPARATION OF SURFACE :

Before new work is white washed the surfaiwll be thoroughly brushed
free from mortar droppings & foreign mater.

In the case of old work, all loose piecgscales shall be scrapped of and
holes in plasters as well as patches of thas: 50.00 sgm. area shall be filled
up with mortar of the same mix. Where so Hdpatly ordered by the
Architect/ Owner, the entire surface of oldchit# wash shall be thoroughly
removed by scrapping and this shall be paid separately.

PREPARATION OF LIME WASH :

The wash shall be prepared from good quéigsh stone white lime The
lime shall be thoroughly slaked on the spdkesh and stirred with sufficient

water to make a thin cream. This shall be altbwee stand for a period of 24
hours and then shall be screened througheanatoarse cloth. 40gm. of gum
dissolved in hot water, shall be added to ddcbubic decimeter of the cream.
The approximate quantity of water to be addedaking the cream will be 5
liter of water to one kg. of lime.

Indigo ( Neel) up to 3gm, per kg. of limesslblved in water shall be added
and wash stirred well. Water shall then beleald at the rate of about 5 liters
per kg. of lime to produce a milky solutidn.case of lime wash on the
surface finished with lime punning, no Indi@deel) should be used unless
otherwise directed by the Architect.

APPLICATION :

The white wash shall be applied with moon brush the specified number of
coats. The operation of each coat shall esbnsf a stock of the brush given
from the top downwards, another from the tdomot upward over the first

stroke, and similarly one stroke horizontallsorh the right & another from

the left before it dries.

Each coat shall be allowed to dry befohe thext one is applied. Further
each coat shall be inspected and approved tly Architect / Owner before
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the subsequent coat is applied. No portiontled surface shall be left out

initially to be patched up later on.

For new work, three or more coats shal dpplied till the surface presents
a smooth & uniform finish through which thdagter does not show. The

finished dry surface shall not show signs cocking and peeling nor shall

it come off readily on the hand when rubbed.

For old work, after the surface has be@pared as described, in Para 1.2 and
a coat of white wash shall be applied owke patches and repairs. Then a
single coat or two more coats of whit e hvass stipulated in the

description of the item shall be applied otrex entire surface. The whit e

washed surface should present a uniform Hinierough which the plaster

patches do not appear. The washing on cedihguld be done prior to that

on walls.

PROTECTIVE MEASURES:

Doors, windows, floors, articles of furnituretc., & such other parts of the
building not to be white washed shall beotgcted from being splashed
upon. Splashing and froopings, if any, shall teenoved by the contractor at
his own cost and the surfaces cleaned. Dasnafje any to furniture of
fittings and fixtures shall be recoverabteni the Contractor.

CEMENT PAINT :

PREPARATION OF SURFACE :

For new working the surface shall be cdlefoleaned of all mortar

dropping, dirt, algae, grease and other forengter by brushing & washing.

The surface shall be thoroughly wetted witleaol water before the cement
paint is applied.

In the case of old work, all loose piecsd scales, shall be cleaned of all
dirt, dust, algae, oil etc. by brushing andshing. pitting in plaster shall be
made good and coat of water proof cemenntshall be applied over

patches after wetting them thoroughly.

PREPATION OF MIX::

Cement paint shall be mixed in such quad#titas can be used up within an
hour of its mixing as otherwise the mixtuméll set & thicken, affecting flow
and finish.

Cement paint shall be mixed with water in twsiages. The first stage
comprise of 2 parts of cement paint andakt of water stained thoroughly
and allowed to stand for five minutes. Care #hde taken to add the cement
paint gradually to the water and not vicersae The second stage shall
comprise of adding further one part of water the mix and stirring
thoroughly to obtain a liquid of workable ammhiform consistency. In all cases
the manufacturer's instructions shall be fo#dwmeticulously.

The lids of cement paint drums shall beptkightly closed when not in use,
as by exposure to atmosphere the cemenmntt goidly becomes air set due
to its hygroscopic qualities.

The solution shall be applied on the cleamd wetted surface with brushes or
spraying machine. The solution shall be keptl vgtirred during the period of
application . It shall be applied on the face which is on the shady side of
the building so that the direct heat oé tbun of the surface is avoided. The
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3.0

method of apply of the second or subsequeoats, the surface of the

specification. The completed surface shall watered after the day's work.

The second coat shall be applied after fttet coat has been set for atleast
24 hours. Before application of the second obsequent coats, the surface of
the previous coat shall not be wetted.

For new work, the surface shall be paintedhwthree or more coats of water
proof cement paintas found necessary to gatiform shade.

For old work, the treatment shall be with eaor more coats as found

necessary to get a uniform shade.

Water cement paint shall not be applied arnfases already treated with white

wash, color wash, distemper dry oil bound, \&res, paints, etc., It shall not be
applied on gypsum, wood and metal surfaces.

The specifications in respect of scaffoldingptpctive measures, measurements
and rate shall be as described under white wgshiith lime.

PAINTING :

Approved paints, oil or varnishes shall be ugltd to the site of work by the
Contractor in their original containers iraks&l condition. The materials shall
be broughtin at atime in adequate quantiteessuffice fro the whole work or
at least a fortnight's work. The empties shadk be removed from the site
of work, till the relevant item of work hadeen completed and permission
obtained from the Architect/NLUO.

Oil bound Washable Distemper

3.1

3.2

3.3

Material

Material for oil bound distemper shall be of apmdvmake and
manufacturer. A sealed tin ready mixed distempesebcted make shall
be opened in presence of Engineer.

Surface Preparation

This includes scraping uneven surface, damagedteplagtc. with
carborundum papers of suitable number till hargaelsurface is obtained.
This is to be repeated till the work is approvedhry Engineer. Putty shall
be used to cover holes and unevenness on the surfac

Preparation and application of Putty.

Putty will be prepared as under. It shall be pregdrom English whiting
chalk, linseed oil, white zinc and plater of parnsthe prop. of 7:1:2:1.
However, exact proportion shall be decided as percsndition. Water, if
required, can be added as per the instructionsrequirements to have
proper consistency and stickness. Putty shouldni@oth and free from
any coarse ingredient, etc.

Application of putty should be started only aft@peoval of surface area
by the Engineer. It should be applied on the wimldace to make the
surface smooth. No lumps should be allowed to dmpetely.

After drying, the surface should be scraped withdgamery paper till
smooth surface is obtained.

If no proper smoothness is obtained again applyngmi putty, etc. and
repeat the process as mentioned above, till tHfacirs perfect smooth as
per instructions.
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After application of first coat of putty, the suctashall be allowed to dry
for 24 hours. sand papering shall then be doné/®sgooth surface.
Subsequent applications of putty and sand papeatiad) be done till the
Engineer is satisfied about final surface, whichudth be absolutely even,
levelled and smooth.

3.4 Primer application

Primer should be a cement primer, or as per mathutats specification
(manufacturer same as that of distemper). Thesestiould be opened in
presence of the Engineer. Before applying primertloe surface, its
consistency must be approved by the Engineer aiatl be same as
specified by the manufacturer. Primer should belieghpwith smooth
brushes on surface to cover entire surface prop&Hgre should be no
brush marks, stripes, etc. when applied on theasarfThis surface should
be allowed to dry at least for 24 hours before agxdication.

3.5 On the surface so prepared, two coats of aihdadistemper of selected
shade shall be applied only after inspection byEhgineer. A horizontal
and vertical travel of brush together will be calesed as one coat of
paint. Each coat of paint shall be applied onlgraittspection of Engineer.
No brush marks shall be visible on the surfacehatdnd of final coat.
Final surface shall be smooth, even or roller firesid uniform in colour
and texture.

3.6 Acrylic Emulsion Paint

Paint shall be of approved quality and shades
Surface preparation, primer and putty applicatioallde as per clause 3.2, 3.3, 3.4.

Two coats of Acrylic emulsion paints shall be apglas per manufacturer's specification.

The surface on finishing shall present a flat vighsemooth finish.

3.7 Synthetic Enamel Painting
Surface preparation shall be by hand cleaning. étrighall be zinc cromate or zinc
phosphate (pigmented in alkyed or phenolic medifimpproved make, British or Asian
Paints) of minimum 38 microns dry film thicknes$ielcoats of synthetic enamel paint of
approved make, British Luxol-3 or Asian apcolité,total 100 microns DFT shall be
applied as directed by the Engineer.
4.1 COMMERCIAL WORK:
Painting shall not be started until the Arebit Owner has inspected the items
of work to be painted , satisfied himseHoat their proper quality and given
his approval to commence the painting workinfhg of external surface
should not be done in adverse weather camditlike hail storm and dust
storm.
Painting except the priming coat, shall gahlgr be taken in and after
practically finishing all other builders workhe rooms should be thoroughly
swept out and the entire building cleanedatigast one day in advance of the
painting work being started.
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4.2

4.3

4.4

PREPARATION OF SURFACE :

The surface shall be thoroughly cleaned ahdsted . All rust, dirt, scales,
smoke and grease shall be thoroughly remdwefdre painting is started. The
prepared surface shall have received the appod the Architect /Owner after
inspection, before painting is commenced.

APPLICATION :

Before pouring into smaller container for usthe paint shall be stirred
thoroughly in the containers. When applying oalthe paint shall be
continuously stirred in the smaller containey that its consistency is kept
uniform.

If for any reasons, thinning is necessarycase of ready mixed paint, the
brand of thinner recommended by the manufactwr as instructed by the
Architects/ NLUO shall be used.

The painting shall be laid on evenly andosthly by means of crossing and
smoothly by means of crossing and layin§), ahe latter inthe direction of
the grain of wood. The crossing & laying afonsists of covering the area
over with paint, brushing the surface hard tbe first time over and ten
brushing alternately in opposite direction, two three times and then finally
brushing lightly in a direction at right amgl to the same. In this process, no
brush marks shall be left after laying off f;ished. The full process of
crossing and laying off will constitute onepat. Where so stipulated the
painting shall be done by spraying. Sprayhmee used may be (a) high
pressure (small air aperture) type (b) a lpressure (large air aperture) type,
depending on the nature and location of wtwkbe carried out. Skilled and
experienced workmen shall be employed for tbliass of work. Paints used
shall be brought to the requisite consistebgyadding a suitable thinner.
Spraying should be done only when dry conditioavpils. Each coat shall be
allowed to dry thoroughly and rubbed smooth betbeenext coat is applied. This
should be facilitated by through ventilation. Eadat except the last coat, shall be
lightly rubbed with sand paper or with pumice gg@md cleaned off dust before the
next coat is laid.

No left over paint shall be put back into the ktdms. When not in use the
container shall be kept properly closed.

No hair marks from the brush or clogging of pgatidles in the corners of panes,
angles of moldings etc., shall be left on the work.

In painting doors and windows, the putty rounde tilass panes must also be
painted, but care must be taken to see that nd p&ims etc. are left on the glass
top of shutters and surfaces in similar hiddentiocashall not be left out in paint.

In painting steel work, special care shall be taidile painting over bolts, nuts,
rivets, overlaps etc.

The additional specifications for primer & otheoats of paints shall be as
according to the detailed specifications underéspective headings.

BRUSHES AND CONTAINERS :

After work, the brushes shall be completely ofnpand linseed oil rinsing with
turpentine. A brush in which paint has dried upuised and shall on no account be
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5.0

5.1

5.2

6.0

6.1

used for painting work. The containers when notise, shall be kept closed and
free from air so that paint does thicken and ahsdl e kept safe from dust , When
the paint has been used, the containers shall Baadawith turpentine and wiped
dry with soft clean cloth, so that they are cleamj can be used again.

PRIMING COAT ON WOOD, IRON OR PLASTERED SURFACE :
PREPARATION OF SURFACE :

WOODEN SURFACE

The wood work to be painted shall be dry and freen moisture. The surface shall
be thoroughly cleaned. All unevenness shall be edbtbown smooth with sand
paper and shall be well ducted, Knots, if any, Ishalcovered with preparation of
red lead made by grinding red lead in water anddimaterials with same shade as
paint shall be used where specified .

The surface treated for knotting shall be dry befpainting is applied. After the
priming coat is applied, the holes and indentationghe surface shall be stopped
with glaziers putty or wood putty. The primer sHaél prepared on site or shall be of
approved brand and manufacture as specified initdme. Paint shall be anti-
corrosive bitumastic paints, aluminum paint or ottypes of a paint as specified in
the description of the item. Stopping shall notdome before the priming coat is
applied as the wood will absorb the oil in the giog and then latter is therefore
liable to crack.

IRON AND STEEL SURFACE :

All rust and scales shall be removed by scrapporgoy brushing with steel wire
brushes. Hard skin of oxide formed on the surfaicerrought iron during rolling
which become loose by rusting, shall be removed.

All dust and dirt shall be thoroughly wiped awagrh the surface.

If the surface is wet, it shall be dried beforgrang coat is undertaken

OKASTERED SURFACE :

The surface shall ordinarily not be painted uittihas dried completely. Trial
patches of primer shall be laid at intervals an@ngtdrying is satisfactory, painting
shall then be taken in hand. Before primer is @&gplholes and undulations, shall be
filled up with plaster of Paris and rubbed smooth.

APPLICATION

The primer shall be applied with brush, worked|vielto the surface and spread
even smooth. The painting shall be done by brusaintylaying off as described in
cement paint above.

Painting with ready mixed paint/synthetic enamiepaint :

Painting on new surface :
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6.2

6.2

6.4

6.5

The surface, which has not been painted earlrethe paint has been removed by
paint remover, burning, caustic soda etc., shatidresidered to the new surfaces.

PREPARATION OF SURFACE :

WOOD WORK :

The surface shall be cleaned and all unee®n removed as specified in
wooden surface. Knots if visible shall be ew®d with a preparation of red
lead. Holes, and indentations of the surfaball be filled in with glazier's
putty and rubbed smooth before painting disne. The surface should be
thoroughly dry before painting.

IRON AND STEEL WORK:

The priming coat shall have dried up conglletbefore painting is started.
Rust & scaling shall be carefully removed bgrapping or by brushing with
steel wire brushes. All dust and dirt shb# carefully & thoroughly wiped
away.

PLASTERED SURFACE :
The priming coat shall have dried up congletbefore painting is started.

All dust or dirt that has settled on the pnig coat shall be thoroughly wiped
away before painting is started.

APPLICATION :

The specification described in cement paintallshhold good as far as
applicable. The number of coats to be appheidl be as stipulated in the
item. The painted surface shall present eoumif appearance and glossy/mat
finish as described in schedule of quarmtitieee from streaks, blisters etc.
PAINTING AN OLD SURFACE :

The surface which has been painted -earlieall e considered to be old
surface.

PREPARATION OF SURFACE

WOOD WORK :

If the old paintis sound and firm ands removal is considered necessary
the surface shall be rubbed down with punstene after it has been cleaned
of all smoke and grease by washing witheliamd rinsing with water and
drying. All dust and loose pint shall be qoetely removed. The surface
shall then be washed with soap and water.

If the old painted surface is blistered takéd badly, paint shall be completely
removed with the application of a paint remof@lowing the specification of
the manufacturer. The paint remover shall be aobrand and manufacturer
approved by the Architect/ Owner. It shall bbee from alkaline matter and
non caustic so that it can be handled bykmen without injury. It shall be
of non flammable quality as far as possiéie such removal shall be paid
for separately. Holes and cracks if any Ishal stopped with glazier's putty or
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7.0

7.1

7.2

wood putty. Further the painting itself shbk treated as on new surface and
paid for accordingly.

IRON AND STEEL WORK:

If the old paintis sound and firm and rmmoval is considered unnecessary, it
shall be rubbed with wire brushes and any doed paint taken off. All dust

shall be thoroughly wiped away. This surfaskall then be wiped finally

with mineral turpentine to remove grease apdrspiration of hand marks

etc., and then allowed to dry.

If the old painted surface is in bad atod and blistered and flaked, the
old paint shall be completely removed ance #durface prepared as described
in above . Such removal shall be paid fapasately. The painting including

the priming coat shall be treated as on wewk and paid for accordingly.

FRENCH SPIRIT POLISHING :

Pure cello varying from pale orange to lemgellow colour free from
resin ordirt shall be dissolved in methyhtepirit at the rate of 140 gm. of
shellac to 1 liter of spirit. Suitable pigmehall be added to getthe required
shade.

POLISHING NEW SURFACES :

Preparation of surface - The surface shallclsaned. All unevenness shall be
rubbed down smooth with sand paper and walted. Knots if visible shall

be covered with a preparation of red lemwd glue sized and used hot.
Holes and indentations of the surface slodl sloped with glaziers putty.
The surface shall be then given a coat wafod filler made by ming

whiting (Ground Chalk in methylated spirit #te rates of 1.5 kg. of whiting

per liter of spirit). The surface shall agabe rubbed down perfectly
smooth with glass paper and wiped clean.

APPLIACATION :

The number of coats of polish to be applisdall be as decided by the
Architect to get the desired finish. A padf woolen cloth covered by the
fine cloth shall be used to apply the polishe pad shall be moisture with
the polish and rubbed hard on the wooda series of overlapping circles
applying the mixture sparingly but uniformlywey the entire area to give an
even level surface. A trace of linseed ail the face of the pad facilitates
this operation. The surface shall be all oweéd dry and the pad shall be
covered with a fresh piece of clean fioatton cloth slightly damped with
methylated spirit and rubbed lightly and dajly with circular motions. The
finished surface shall have a uniform texture.
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SECTION -Vl
CARPENTARY AND JOINERY WORKS

1.0 GENERAL:

2.0

2.1

Arrangement for procurement of timber sectighall be made with the
receipt of order of facilitate natural akasoning at site.

The Contractor shall invariably submit test ifiedte in cases where seasoned
and treated timber have been specified. Aearents for test check at site for
random samples shall be made by the contracto

No timber material shall be painted till sutime it has been approved by
the Architect/NLUO. A coat of primer shall mediately be applied on
receipt of approval from the Architect/ NLUDhe final painting shall be
done as indicted in the schedule or asctBd by the Architect/NLUO, when
all other works are generally completed andchiect/NLUO has given
approval to proceed with final painting.

If after finishing and erection of wood workny undue shrinkage or cracks
due to bed workmanship or material is fouhe, ttontractor shall remove the
same & supply better and approved materialfisitown cost.

All wood savings, cuttings and other rubbishall be removed and the site
left clear as the work progress. All precansi against fire shall also be taken
by the contractor.

WORKMANSHIP :
FRAME :

The workmanship shall be first class and to dpproval of the Architect/NLUO

. Scantlings and boarding shall accurately dsvn and shall be of the
required width and thickness with allowabléetance. All carpenter's work

shall be wrought ( Planed) except where otlssw described. The

workmanship and joinery shall be accurately sat in strict accordance with
the drawings and shall be framed together amrdurely fixed in approved

manner with properly made joints. All work i® be properly tennoned,
shouldered, wedged, pinned, bided, etc. and psopglued with approved

qguality adhesive to the satisfaction of thechAtect/Owner.

All wedges of timber frames shall be pctéel from being damaged during
construction by providing rough timber casingcwsely fixed and other

adequate protective measures.

Door/ Windows frames shall have cut reba®gnted rebates unless shown in
drawing shall not be permitted.

All fully fabricated timber shall be air- semed at site for about two months
to allow for any shrinkage that may takeacgl. As such it is desirable that
the fabrication of frames is started with tlkemmencement of the project
work.

The faces of frames or any timber coming d¢ontact with masonry or

concrete or embedded in ground shall be ddeawith hot tar primer or

crested before they are placed in position.

No frames shall be painted until it is iesfegd by the Architect/NLUO and

passed. Immediately after itis passed it shallgiven a coat of primer. the final
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painting or polishing shall be done only whemadvised by the
Architect/NLUO.

2.1.1WPC (WOOD PLASIC COMPOSITE) CHOWKATH FITTING
WPC (WOOD PLASIC COMPOSITE) CHOWKATIdf 50 mm x 125 mm (after
moulding) well blend beautifully WPC chowkath inat & window opening area
the wall side surface of WPC chowkath, 150 mm an&mhner , screw, cutting the
holes, filling the cutting holes in cement concrit:4) .

2.2 ANCHOR FASTNER
Three anchor fastner shall be fixed to epolst of the door frame . The M.S.
anchor shall be of 150 mm or as required g8 and shall be fixed to the
frames by means of screws and not nails . ©tlger end of the anchor
fastner shall be fixed into jambs with [#RP.C.C. of dimensions as
directed. Ends of anchor fastnerwill be fislileth Corner straps of M.S. sheets
shall be provided and fixed on corners withegs.
Whenever asked for metal fastener or balss directed shall be used for
rough ground, framing, hangers etc.
The rates quoted for wood work and joinetyall include the cost for all
types of anchor fastner directed ( Horns foamfes shall be cut and shall not
be used as anchor fastner) cement groutimg) fing to frame work with
screws etc. all materials, wastages , labour, Ti&Bting and fixing in position
at all heights and depths, providing two coaié creosote /so lignum air
seasoning of wood.

2.3 FLUSH DOOR

Providing and fixing ISI marked 35 mm thick flusbat shutters decorative type, core
block board construction with frame of 1st classdhaood and well matched commercial
board shutters with ISl marked Stainless Steet burnges with necessary screws etc. all
complete. The door shall be finished with approsbdde enamel paint of two coats over a
coat of primer. 4 mm thick teak wood leaping shallprovided periphery of the door with teak
wood beading design and including all fittings etmmplete

2.4 Providing, fitting and fixing of M.S.door as perpmpved design with all fitting fixture
including two coats of approved coloured enameitpaver a coat of primer etc. all complete
and as per the direction of Engineer-in-charge.

25 SHUTTERS:

Shutters shall be planned at site to matohd finished dimension between
rebates of frames leaving and uniform gamof more than 3mm. between the
frame and the shutter end. shutters shallhbeg by screws, as per drawing
and specification and properly threaded ire Tmished work shall be true to
plumb and true to shape. The shutters. shallso fixed, that while closing ,
the left hand leaf of the shutters is atbséirst and the right hand leaf of
the shutter overlaps on the left hand leaf nbiynimum 20mm.
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11

2.0

2.2

SECTION -Viii
SPECIFICATION FOR WATER PROOFING.

DAMP PROOF COURSE (D.P.C.) :

D.P.C. shall be of thickness as shown in drawangn the bill of quantities.
Unless otherwise mentioned, prop, shall be 1 gacement, 2 parts of sand, 4 parts
of aggregate mixed with approved water proofing pound @ 3% by weight of
cement or as per manufacturer specification. Befayeng the concrete, the top
surface of the wall shall be thoroughly cleanedabbfdirt and loose particles,
mortar dropping and laitance of any, scrubbing weir or steel wire brush or by
hacking, if necessary, The surface is then thorlyugletted and the concrete is
placed. The concrete shall be laid in every caeefuh width of the plinth or as
shown in drawing. The top surface shall be keptbedbor rough or double
chequered for adhesion of mortar for brick work roizeP.C. On top of D.P.C.
bitumen painting is to be done as per I.S. spetibo.

METHOD OF MEASUREMENT :
D.P.C. shall be measured net in square meter.

CEMENT BASED WATER PROOFING :

MATERIAL :
Water proofing compound confirming to I.S. 2645lkha used only as per
enlisted/ approved manufactured.

PROPORTION, MIXING AND WORKMANSHIP :

The surface shall be well cleaned by water betloeereatment. Then a slurry coat
of neat cement using 2.75 Kg./Sgm of cement admixedoer manufacturer’s
instructions will be grouted water proofing compdwonforming to IS: 2645 over
the RCC slab.

The cement concrete shall be laid using brokeckbforick bats 25mm to 100mm
size with 50% of cement mortar 1:5 (1 cement : &ree sand) admixed with
approved water proofing compound conforming to 2645 to required slope and
treated similarly the adjoining walls up to 300mmidht including rounding of
junctions of wall and slabs, in the form of ghoawdat rain water pipe.

After two days of proper curing apply a secondt@aement slurry admixed with
approved water proofing compound conforming to 2845.

The surface will be finished with 20mm thick joiess cement mortar of mix 1:4
(1cement : 4coarse sand) admixed with approved rwpateofing compound
conforming to IS : 2645 and finally finished therfaige with trowel with neat
cement slurry and false thread marking of 300x30sygoare.

The whole area so finished shall be flooded wititew for a minimum period of
two weeks for curing and for final test.

The average thickness of the treatment shall Benird and the minimum thickness
near khurra /rain water outlets shall be not teas 65mm.
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SECTION -IX

METAL DOORS, WINDOWS AND VARIOUS STEEL WORKS.
GRILLS AND RAILINGS :

The grills and railings for windows, verandah &ldmmy etc., shall be of mild steel.

The design of grills/railings and shape and siZegaoious a component shall be
according to the drawings.

The edge angles and corners shall be cleanedraedo shape. The joints, if

possible shall be mechanically inter locked andtlgespot welded in such a way
that the grills is rigid. Grinding of the joins &mhieve at neat regular finish shall be
done. The grills shall be fixed to true plumb lizwed level as per drawings. Grills

etc. shall be painted with one coat of approvedtheribefore they are fixed. The

final painting shall be done only after obtainimgpeoval the Architect/Consultant.

Aluminum sections for fabricating fame work doatindows, jallies, etc, shall be
of extruded sections conforming to I.S 1948, 1949latest edition or as per
drawing or as manufactured by Indian Aluminum Cul. lor approved equivalent.
The alloy used shall conform to I.S. designatioB.HWP 1.S. 733.
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GENERAL DEVELOPMENT AND ROAD WORK.

1.0 CONCRETE ROAD :
Specifications for aggregate cement and concretimgl be as Specified in the
section under "Materials"

Before concreting the surface shall be checkedn®mgiven profile. Wooden forms

equal to the depth of roads of road slab thicksesdl be erected to correct line and
level and held by stakes driven two takes beinggulaat each joint. Forms should
be supported, strengthened or braced, wherevesseageso that they are able to
prevent & resist deformation under pressure of peiecor impact of tamping or

vibrating, Working faces of all forms shall be thoghly cleaned and billed before
use and forms which are use more than once, shaktefully examined and true if
necessary before reuse,

Sub-grade shall be properly moistened before angrete is deposited on it, care
being taken to see that there are no standing mdaiater. It may be advisable to
have the sub-grade watered 12 to 24 hours in aéwvainglacing concrete. Concrete
shall be laid in alternate bays not exceeding 30sgm

Concrete shall be deposited on sub-grade for theeemidth of the slab and shall
be kept sufficiently above the level of forms satttvhen tamped, it shall become a
level mass.

Reinforcement if specified shall be placed in corqgosition before commencing
concreting.

The concrete shall be brought to the specifiedaanlby means of heavy screed or
tamper fitted or tampered handles weighing nat than 10 Kg./meter and not less
than 7.5cm wide or surface vibrator if directeddogwn with at sawing motion in
combination with a series of lefts and ropes. Angverse joint tamper shall be
drawn not closer than one meter towards the jomat garown. Surplus concrete
shall then be taken up with shovels and thrown adhaf the joint. Immediately
after screeding or tamping has been completeduhace shall be inspected for
high and low spots and any needed correction madeduaing or removing
concrete. The entire surface shall then be floaiigd handed floats one meter long
and 7.5cm. wide and this operation must be pesdritom bridges provided
across the slab. The surface shall be roughendatdpming. The longitudinal &
transverse edge of the slabs shall be properly ddrmith suitable tools and the
same should be rounded to 10mm radius.

The finished surface of the slab must conform eghade, alignment and contours
as directed and cured for 14 days. After curingoplsris over the joints shall be
filled up with approved bitumastic filler. Unlessherwise specified, the rate shall
include filling of joints as specified.

Expansion joints shall be provided as per drawtigsétion of the
Architect/Owner.

NLUO whose duty will be to supervise all stagesiesigning the mix preparation
and placing of concrete. All cubes shall be madsit& tests carried out under his
direct supervision in the presence of ArchitectAN)./Owner / Consultant.
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TECHINAL SPECIFIANTIONS
FOR
ANTI-TERMITE SOIL TREATMENT WORK

Anti termite soil treatment to the following :-

1.1 CHEMICALS :
The treatment of theses shall be carried out bylyamp one of the following
chemicals at not less than the designated concientra
CHEMICALS CONCENTRATION
Chloropyriphos 20% E.C. 1%
Endosulfan 0.5%
The tender shall clearly indicate along with thetgtion the chemical he proposed
to use. A daunt record shall be maintained by tbet@ctor indicating the amount
of work done and the quantity of chemical consufeedhe work. This record shall
be the property of the NLUO.

1.2 METHOD OF APPLICATION
(1) TREATMENT FOR MASONARY FOUNDATION AND BASEMENT

The bottom surface and sides (Up to a height ahB@rom the bottom) of the
excavations made for masonry foundations and bagsmsball be treated with the
chemical emulsion mentioned above at 5 Liters.sgar of surface area.

(2) TREATMENT TO BACKFILL EARTH :

After the masonry foundation and retaining walfstlle basement come up the
backfill in immediate contact with the foundatianusture shall be treated with the
chemical emulsion at the rate of 7.5 Liters. pansif the vertical surface of the
sub-structure r for each side. The earth is usuatiyrned in layers & the treatment
shall be carried out in similar stages.

(3) TREATMENT FOR R.C.C. FOUNDATION & BASEMENT :

In the case of R.C.C. foundation (1:2:4) mix @har, the treatment shall start at a
depth of 50cm below the ground level except whesuigd level is raised or
lowered by filling or cutting after the fodations have been cast. In such case
the depth of 50cms shall be determined frdme new soil level resulting
from filling or cutting mentioned above andilso immediate contract with
the vertical surface of R.C.C. foundations.rikrohis depth the backfill around
the columns, beams and R.C.C. basement whHd be treated at the rate of
7.5 liters per sqgm.

(4) TREATMENT OF TOP SURFACE OF ALINTH FILLING

The top surface of the consolidated earthhiwi the walls shall be treated
with the chemical emulsion at the rate oftrs., per sgm , of the surface
before the sand bed or sub grade is laidhé filled earth bas been well
rammed and the surface does not allow thmellsson to seep through, holes
upto 50 to 75 mm deep at 150mm center as badlys may be made with
12mm dia M.S. rod on the surface facilitate capson of the emulsion.
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(5)

(6)

(7)

(8)

1.3

1.4

TREATMENT AT JUNCTION OF WALLS & FLOOR :

A small channel 3x3 cm., shall be made at #ie junctions of walls and
columns with the floor ( Before laying the bsgrade) & rod holes made in
the channel up to ground level 15 cm apaeg thod moved backward and
forward to break up the earth & chemical &miom poured along the channel
at the rate of 7.5 liters., per sqm., of thertical wall or column surface of
the sub-structure so as to soak the solit rig the bottom.

TREATMENT OT SOIL ALONG EXTERNAL PERIMETER OF
BUILDING :

After the building is complete the earthora) the external perimeter of the
building should be redden at intervals ofctb& to a depth of 300 cm. The
rods should be moved backward and forwardalighto the wall to break up

the earth and chemical emulsion poured altmg wall at the rate of 7.5

Liters. per sgm. of vertical surfaces. Aftdre ttreatment the earth should be
tamped back into place .

TREATMENT OF SOIL SURROUNDING PIPES WASTES AND
CONDUITS :

When pipes, wastes and conduits enter gbe& inside the area of the

foundation, the solil surrounding the point afitrg must be loosened around
each such pipe waste or conduits for a distaoic 15cm and up to a depth of
7.5 mm before the treatment is commenced. Wthey enter the soil external

to the foundations, they shall be similarBated unless they stand clear oft
he walls of the building by about 7.5cm f@rdistance of over 30cm.

SPRAYING EQUIPMENT :

A pressure pump shall be used to carry oubyspg operations to facilitate
proper penetration of chemicals into the earth

GUARANTEE :10 YEARS

In the unlikely even of any treatment beamgnunnecessary subsequently
during the guarantee period, required inspectod treatment shall be carried
out free of cost.

INSTRUCTIONS OT CONTRACTOR FOR QUOTING RATES. :

The tenderer should include in his rates myive schedule of Quantities in sq.
meter area all the stages of treatment tdobotfoundation, sides of trenches,
underside of the floor, underside/ damp pramfurse, in the outer face of
external wall up to window sill level, door carwindow frames to ground floor
area, which comes in contact wit the briclallwand finally the trenches
treatment all found the buildings as per atet specifications mentioned
above. Where the rates of application of theecticide has not been specified
clearly the rates shall be the guaranteaogero trouble may arise. Payment
will be made on the plinth area measurenaedt the rates for the same
should include all the stages of work as ntioeed above and no extra on
this account will be entertained.
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11

1.2

SECTION - XII
PILE WORK

MATERIALS :
Cement

The cement used shall conform to the requiremaiS : 269-1976, IS : 455-1976,
IS : 8041-19788, IS : 6909-1973 or IS : 1489-1976.

Steel

Reinforcement steel shall conform to IS : 11396L861S : 1786-1979 or IS : 226-
1975. The stresses allowed in steel should confori8 : 456-2000.

1.2.1 For under-reamed board compaction pilesteimforcement cage shall be prepared

2.1

2.2

2.3

2.4

2.5

by welding the hoop bars to withstand the stredseisg compaction process.
Concrete

Materials and methods of manufacture for cengentrete shall in general be in
accordance with the method of concreting undectmelitions of pile installation.

Consistency of concrete fore cast in situ pileall be suitable to the method of
installation of piles. Concrete shall be so desigr@ chosen as to have
homogeneous mix having a flow able character ctergiswith the method of

concreting under the given conditions of pile itlateon. In achieving these results
minor deviations in the mix proportions used inustural concrete may be
necessary.

Slump of concrete shall range between 100 mivb@omm for concreting in water-
free unlined boreholes. For concreting by tremisluanp of 150 mm to 200
mm shall be used.

In case of tremie concreting for piles of seratliameter and depth of up to 10m,
the minimum cement content should be 350 Kgahconcrete. For piles of large
diameter and / or deeper piles, the minimum cermentent should be 400 kg?rof
concrete. For design purpose, the strength of edmenix may be taken equivalent
M., for concrete with cement content of 350 kjand 400 kg/m Where concrete
of higher strength is needed, richer concrete mik higher cement content may be
designed. In case of piles subsequently exposdceéowater or in case of piles
where concreting is done under water or drillingdnusing methods other than the
tremie, 10 percent extra cement over that requoethe design grade of concrete
at the specified slump shall be used subject tortmemum quantities of cement
specified above.

For the concrete, water and aggregates spa@aiins laid down in IS : 456-2000

shall be followed in general. Natural rounded sl@raf appropriate size may also
be used as coarse aggregate. It helps to give dhighp with less water cement
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ratio. For tremie concreting aggregates having namsize more that 20 mm
should not be used.

2.6 The concrete for piles in aggressive surrouggliofue to presence of sulphates, etc.,
should have a concrete mix of appropriate typeeafient in suitable proportion.

2.6.1 If the concentration of sulphates (measuse8@) exceeds one percent in soil or 2
500 parts per million (ppm) in water a mix usingd4kg/nT of sulphate resisting
Portland cement should be used. For soils witht0.3 percent of sulphates or
ground water with 1 200 to 2 500 ppm, the mix stdwve 330 kg/rhof sulphate
resisting Portland cement. For concentrations fetbsg above concrete mix with
330 kg/nt ordinary Portland cement or 310 kd/sulphate resisting should be used.
In place of ordinary Portland cement, pozzolanaer@m blast furnace slag cement
may be used.

2.6.2 Concentration of sulphates up to 0-2 pergesbil and 300 ppm in water may be
inconsequential.

2.7 For bored compaction piles rapid hardening cgrteze 13.1.1) shall not be used.
To facilitate construction, admixtures for retaglithe setting of concrete may be
used.

3.0 EQUIPMENT AND ACCESSORIES :

3.1 The selection of equipment and accessoriesdeplend upon the type of under-
reamed piles, site conditions and nature of stélso it will depend on economic
considerations and availability of manually or powperated equipment.

3.2 Atypical list of equipment for manual constian is given in Appendix D.

3.3 Bore holes may be made by earth augers. Inafasanual boring, an auger boring
guide shall be sued to keep the bores verticabdhé desired inclination and in
position.

After the bore is made to the required depth, rgirilg of the base shall be carried
out by means of an under-reaming tool.

3.4 In ground with high water table having unstaplle bores, boring and under-
reaming may be carried out using a suitable dglimud. General guidelines for
bentonite drilling mud are given in Appendix E.rlarmally met soil strata, drilling
mud can be poured from top while boring and undaming can be done by
normal spiral earth auger and under-reamer. Thel le¥ drilling mud should
always be about one meter above water table detet at which caving in occurs.
In case of very unstable strata with excessivéngavn, continuous circulation of
drilling mud using suitable pumping equipment aiped, etc. along with modified
auger and under-reamer may be used.

3.5 Sometimes permeable strata overlying a rimeglagtratum may be cased and
normal boring and under-reaming operation may lbeechout in clayey stratum.

3.6 To avoid irregular shape and widening of booée hn very loose strata at top, a
casing pipe of suitable length may be used temppraluring boring and
concreting.
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3.7

3.8

3.9

For improved control over the inclination ofttiea piles, a tripod hoist with fixed
pully should be used for lowering in of under-reagiools.

For placing the concrete in bore holes fultdolling mud or subsoil water, tremie
pipe of not less than 150 mm diameter with flapveat the bottom should be used.

For batter under-reamed piles, the reinforceérnage should be placed guiding it
by a chute or any other suitable method. If comgets not done by tremie, it
should be done by chute.

3.10 In under-reamed compaction piles, suitablecgsvshould be used for guiding the

4.0

4.1

4.2

movement of drop weight and specified core asseraulyts vertical driving. For
operating the drop weights of adequate capacititalde winch with hoisting
attachment should be used.

CONSTRUCTION

Under-reamed piles may be constructed by sefestiitable installation techniques
at a given site depending on subsoil strata canditand type of under-reamed pile
and number of bulbs.

In construction with the equipment given inrgtially boring guide is fixed with
its lower frame levelled for making desired anguddjustment for piles at batter.
Boring is done up to required depth and under-ragns completed.

4.2.1 In order to achieve proper under-reamed hihkd,depth of bore hole should be

checked before starting under-reaming. It shouswb dle checked during under-
reaming and any extra soil at the bottom of borke heamed by auger before
reinserting the under-reaming tool.

4.2.2 The completion of desired under-reamed bsllascertained by (a) the vertical

movement of the handle, and (b) when no furthdrisaut.

4.2.3 In double or multi-under-reamed piles, borisgfirst completed to the depth

4.3

required for the first (top) under-ream only anttetompleting the under-reaming,
boring is extended further for the second undemraad the process is repeated.

Control of Alignment

The piles shall be installed as correctly as péssbthe correct location and truly
vertical (or at the specified batter).Grate caralldbe exercised in respect of single
pile or piles in two-pile groups under a column. &gyuide, for vertical piles a
deviation of 1.5 percent and for raker piles a d&on of 4 percent shall not
normally be exceeded. In special cases, a closematwe may be necessary. Piles
shall not deiate more than 75 mm or one quarterstém diameter, whichever is
less (75 mm or D/10 whichever is more in caseilesghaving diameter more than
600 mm) from the designed position at the workiexgl. In the case of single pile
under a column, the positional deviation should Ib®tmore that 50 mm or one
quarter of the stem diameter whichever is less (00 in case of piles having
diameter more than 600 mm). For piles where cuistit substantial depths, the
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4.4

design should provide for the worst combinationthaf above tolerances in position
and inclination.

In case of piles deviating beyond these limitsyedive measures where necessary
may be taken in the form of increasing pile sizeysion of extra reinforcement in
the pile, redesign of pile cap and pile ties. k& tlesulting eccentricity cannot be
taken care of by the above measures, the piladghe replaced or supplemented
by one or more additional piles.

NOTE : In case of raker piles up to a rake of 1 in 6rdhmay be no
reduction in the capacity of the pile unless othsevstated.

Concreting shall be done as soon as possit#e @mpleting the pile bore. The
bore hole full of drilling mud should not be lefa@oncreted for more than 12 to 24
hours depending upon the stability of bore hole.

15.5 For placing concrete in pile bores, a funnebudd be used and method of

concreting should be such that the entire volumi@pile bore is filled up without
the formations of voids and / or mixing of soil ashalling fluid in the concrete.

15.5.1 In empty bore holes for under-reamed pilesmall quantity of concrete is pourd

to give about a 100 mm layer of concrete at théobmt Reinforcement is lowered
next and positioned correctly. Then concrete isr@ouo fill up the bore hole. Care
should be taken that soil is not scrapped from ssiderodding is done for

compaction. Vibrators shall not be used.

15.5.2 If the water is confined up to the buckeiglé portion at the toe and seepage is

low, the water should be bailed out and concgesimould be done as in 15.5.1.

15.5.3 In case the pile bore is stabilized withlidg mud or by maintaining water head

within the bore hole, the bottom of bore hole shallcarefully cleaned by flushing
it with fresh drilling mud, and pile bore will bénecked for its depth immediately
before concreting.

Concreting shall be done by tremie method. Thenigeshould have a valve at its
bottom and lowered with its valve closed at thetstad filled up with concrete.
The valve is then opened to permit the flow of cetewhich permits the upwards
displacement of drilling mud. The pouring should d@ntinuous and tremie is
gradually lifted up such that the tremie pipe opgmemains always in the concrete.
If the final stage the quantity of concrete in trershould be enough so that on final
withdrawal some concrete spills over the ground.

NOTES :

1. The concrete should be coherent, rich in cerrettless than 350 kgfnand of
slump not less than 150 mm.

2. The tremie pipe should always penetrate wedl the concrete with an adequate
margin of safety against accidental withdrawalld pipe is surged to discharge
the concrete.

3. The pile should be concreted wholly by tremiel dhe method of deposition

should not be changed part way up the pile, to @rethe laitance from being
entrapped within the pile.
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4, All tremie tubes should be scrupulously cleabefibre and after use.

5. Normally concreting of the piles should be uainipted. In the exceptional case
of interruption of concreting, but which can beurm&d within 1 or 2 hours, the
tremie shall not be taken out of the concrete elgiit shall be raised and lowered
slowly, from time to time to prevent the concreteusnd the tremie from setting.
Concreting should be resumed by introducing aliither concrete with a slump
of about 200 mm for easy displacement of the padtyconcrete. If the concreting
cannot be resumed before final set-up of concretady placed, the pile so cast
may be rejected, or used with modifications.

6. In case of withdrawal of tremie oOut of the cmte, either accidentally or to
remove a choke in the tremie, the tremie may bmtreduced in a manner to
prevent impregnation of laitance or scum lying be top of the concrete already
deposited in the bore.

15.5.4 In inclined piles, the concreting should dmne through achute or by tremie
method.

15.5.5 For under-reamed bore compaction pilesptleebore is first filled up without
placing any reinforcement. Concreting is done aslin5.1 depending upon
situation. Soon after the specified core assentidil e driven and extra concrete
shall be poured in simultaneously to keep the lefebncrete up to ground level.
If hollow driving pipe is used in core assemblyg thipe shall be withdrawn after
filling it with fresh concrete which will be leftdhind.

NOTE :In under-reamed bored compaction pile, concretimykl be  uninterrupted
and notes (5) and (6) under clause 15.5.3.

15.5.6 The top of concrete in a pile shall be bhdugpove the cut-off level to permit
removal of all laitance and weak concrete befongpr®y and to ensure good
concrete at the cut-off level for proper embedmetat the pile cap.

15.5.7 Where cut-off level is less than 1.5 me&Ww working level, concrete shall be
cast to a minimum of 300 mm above cut-off levelr Bach additional 0.3 m
increase in cut-off level below working level, amohal coverage of 50 mm
minimum shall be allowed. Higher allowance may beassary depending on the
length of the pile. When concrete is placed by teemethod, it shall be cast to the
piling platform level to permit overflow of conceefor visual inspection or to a
minimum of one metre above cut-off level. In thecamstance where cut-off
level is below ground water, the need to maintammessure on the unset concrete
equal to or greater than water pressure shouldbereed and accordingly length
of extra concrete above cut-off level shall be dateed.

15.5.8 Defective Pile : In case, defective piles are formed, they shatelpeoved or
left in place whichever is convenient without affeg performance of the
adjacent piles or the cap as a whole. Additionkgspshall be provided to replace
them as directed.

15.5.9 Any deviation from the designed locatiomgmhent or load capacity of any pile
shall be noted and adequate measures taken weliebisle concreting of the pile
cap and plinth beam if the deviations are beyoedogrmissible limit.
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APPENDIX - D

REQIPMENT FOR UNDER-REAMED PILES
(MANUAL CONSTRUCTION)

D-1 EQUIPMENT

D-1.1 Normally the following equipment will be reiged in manual operation :

(a)
(b)
(©)
(d)

D-1.1.1

D-1.1.2

D-1.1.3

(a)
(b)

An auger

An under-reamed

A boring guide ; and

Accessories like spare extensions, cutting tamiceeting funnel, etc.

For the piles of size larger than 30 cm famdarger depths additional
equipment required will be a portable tripod hagh a manually
operated which.

For piles in high ground water table andtahble soil conditions, boring
and under-reaming, shall be carried out with beitecslurry using
suitable equipment. Tremie pipe shall be useddaocreting.

The additional equipment normally requifedunder-reamed compaction
pile are the following :

Drop weight for driving the core assembly, and
Pipe or solid core.
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E-1

E-1.1

E-2

E.2.1

E-2.2

E-3

E-3.1

APPENDIX - E
BASIC PROPERTIES OF DRILLING MUD (BENTONITE)
PROPERTIES

The bentonite suspension used in bore hslkagically a clay of montmorillonite
group having exchangeable sodium cations. Becalutee @resence of medium
cations, bentonite on dispersion will break dowmoismall plate like particles
having a negative charge on the surfaces and y®sitiarge on the edges. When
the dispersion is left to stand un-disturbed, thgigles become oriented building
up a mechanical structure of its own, the mechamitacture held by electrical
bonds is observable as a jelly like mass or jellemal. When the jell is agitated,
the weak electrical bonds are broken and the digpebecomes fluid.

FUNCTIONS

The action of bentonite in stabilizing thées of bore holes primarily due to the
thixotropic property of bentonite suspensions. Tihexotropic property of
bentonite suspension permits the material to hiageconsistency of a fluid when
introduced into the excavation and when undisaifoems a jelly which when
agitated becomes a fluid again.

In the case of a granular soil, the bentositepension penetrates into the sides
under positive pressure and after a while formsllg. jThe bentonite suspension
gets deposited on the sides of the hole and mdilesurface impervious and
imparts a plastering effect. In impervious claye tentonite does not penetrate
into the soil, but deposits only a this film on th&face of the hole. Under such
conditions, stability is derived from the hydroigtdhead of the suspension.

SPECIFICATION

The bentonite suspension used for piling wehall satisfy the following
requirements

€)) The liquid limit of bentonite when tested in amt@nce with IS : 2720)
(Part V) - 1965 shall be more than 300 patreed less the 450 percent.

(b) The sand content of the bentonite powder shalbagreater than 7
percent.

NOTE : The purpose of limiting the sand content is maialycontrol and reduce

the wear and tear of the pumping equipment.

(c) Bentonite solution should be made by mixingittviresh water using
pump for circulation. The relative density of thenkonite solution should
be between 1.034 and 1.10.

(d) The differential free swell shall be more tha® pércent.

154



F-1 : LOAD TEST ON PILES

F-1 These would be conducted on piles on compiletf@8 days after casting.
Two types of namely initial and routine tests, éaich type of loading viz. Vertical,
horizontal (lateral) pull out, are performed orepil

F-1.1 :Initial Tests
This test shall be performed to confirm the desagad calculations and to provide
guidelines for setting up the limits of acceptafmeroutine testslt also gives an
idea of the suitability of the piling system.

Initial test on pile are to be carried out at onenore location depending on the No.
of piles required.

Load applied for the initial (cyclic) load testathbe 2.5 times the safe carrying
capacity of the pile.

Loading for initial tests shall be conducted asIfe2911 part IV.

F-1.2 :Routine Tests
Selection of piles for the Routine test shall bealby the Engineer subject to a
maximum of ¥2% of total No. piles required. The Mbtests may be increased to
2% depending on the nature / type of structure.

The test load applied shall be 1.5 times the caifieying capacity of the pile.

The maintained load method as per 1S-2911(partl985 shall be followed for
loading for the Routine Tests.

This test will be performed for the following puges:

a) To ensure the safe load capacity of piles.
b) Diction of any unusual performance contrary tofihdings of the initial test.

F-1.3: The tests shall be performed at the cut- off levalnly

F-1.4:. The contractor shall submit a detailed repor the test result in duplicate to
client/ consultant.

F-1.5: Vertical; Load Tests
This test will be carried out as stipulated in2&E1 (PART iv) 1995.
Pile Head:  The pile shall be chipped off till sound concregenet wherever

applicable. The reinforcement shall be cut andiHewaeled with plaster of Paris.
A bearing plate with a hole shall be placed anhibad for the jack to rest.
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Reaction: Kent ledge shall be suitably designed to get th&ireereaction
on the piles. Anchor piles (if required) shall placed at a centre distance of 3
time the pile diameter subject to a minimum distof 2 M.

Settlement: 2 dial gauged for a single pile and 4 dial gaugwsaf group of

piles with 0.01 mm sensitivity shall be used. yiskall be positioned at equal
distance around the piles on datum bars restinignonovable supports at a
distance of 3 D (min. of 1.5 m ) where D is tli@ndeter of pile or circumscribing

circle for non- circular piles.

or2

F-1.6

20%

F-1.7

a)

b)

Application of load: It shall be applied as specified depending ortype of test
(routine/ initial). Each load shall be maintairtédthe rate of displacement of the
pile  top is either 0.1 mm in the first 30minut@s0.2 mm in the first one hour
hours whichever occurs first. The next ingeat in the load shall be applied on
achieving the aforesaid criterion.

The test load shall be maintained for 24 hours.
Initial Test: The safe load on a single pile shall be the lekste following:

) 2/39 of the final load at which the total displacemattgins a value of 12
mm unless otherwise required in a given case orb#sés of nature and
type of structure in which case, the safe load khbe corresponding to
the stated total displacement permissible.

(i) 50% of the final load at which the total displacetequals 10% of the
pile diameter in case of uniform diameter piles705 % of the bulb
diameter in case of under reamed piles.

Routine Tests - Acceptance

The maximum settlement at test load should no¢eckd2 mm.

Lateral Load Test:

The jack should be placed horizontally, betweea pies. The load on the jack

shall be the same on both the piles. The loatheilapplied in increments of

of the estimated safe load and at the cuewéi. The load will be increased after
the rate of displacement is nearer to 0.1 mnBparinutes. If the cut-off level

approachable, one dial gauge exactly at the—coff level shall measure the
displacement. In case the cut-off level is notrapphable, 2 dial gauges 30cms.

Apart vertically, shall be set up and the lateliaplacement of the cut —off level

calculated by similar triangles.

The safe load on the pile shall be the least®fdliowing:

a) 50% of the final load at which the total displac@macreases to 12 mm.

b) Final load at which the total displacement corresjsoto 5 mm.

Pull out Tests

A suitable set up shall be designed to provideiit force to the piles. The load
increments and the consequent displacementstshak per the case of a vertical
load test.

The safe load shall be the least of the following:

2/39 of the load at which the total displacement is mPn or the load
corresponding to a specified permissible lift.

Half of the load at which the load displacementewshows a clear break.
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SECTION - XIII
BRIEF TECHNICAL SPECIFICATION FOR ROAD WORKS AS PER
MORT&H GUIDELINES (FOURTH REVISION)

1. CLEARING AND GRUBBING (MORT&H CLAUSE NO. 201)

This work shall consist of cutting, removing andpwsing of all materials such as
trees, bushes, shrubs, stumps, roots, weeds, gapiorsoil not exceeding 150 mm
in thickness, rubbish etc., which in the opinion tbé Engineer-in-Charge are

unsuitable for use in the works from the area daddrdand containing road

embankment, drains, cross drainage works/structamedssuch other areas as may
be specified on the drawings or by the enginedrsshhll include necessary

excavation, back filling of pile resulting from wating of trees and stumps to
required compaction, handling, salvaging and dispas cleaned materials,

clearing and grubbing shall be performed in advari@arthwork operations.

Measurement for Payment

Clearing and grubbing for road embankments, drath@oss drainage structures
shall be measured @area basis in terms of hectaresClearing and grubbing of
borrow areas shall be deemed to be a part of womrdsaratory to embankment
construction. No separate payment shall be madénéosame. Cutting of trees up
to 300 mm in girth including removal of stumps ambts and trimming of
branches of trees of extending above the roadwaly Isé considered incidental to
the clearing & grubbing work.

For cutting of trees, the girth shall be measured height of 1 m above ground
level or at the top of the stump if the height lné stump is less than one meter.
The cutting of trees measurednambers as given below :

(1) Above 300 mm to 600 mm girth
(i) Above 600 mm to 900 mm girth
(i)  Above 900 mm to 1800 mm girth
(iv)  Above 1800 mm girth

2. ROADWAY EXCAVATION OF DRAIN (MORT&H CLAUSE NO.3 01 TO
304)

The work shall consists of excavation, removal alisposal of all materials

necessary for construction of road ways, side draimd waterways as per line,
grade and cross-section shown in the drawings amdasated by the Engineer-in-
Charge. The work include the hauling & staking af lwauling to sites of

embankment and subgrade construction, also disj@ealinsuitable cut material,
trimming and finishing of the road to specified @insions.

All the materials involved in excavation shall Bassified as
a. Ordinary Soill
b. Soft Rock and
C. Hard Rock
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a.

b.

C.

e.

Ordinary Soll

This shall meamemoval of top soil, turf, sand, silt, loam, clayud, peat,

black cotton soil, soft shale or loose moorum, atone if these and all
similar materials which needs ordinary applicatidmpick, spade or shovel
and ordinary digging equipment. Removal of grawetioy other material
having dimension in any direction not exceedingnts shall be covered
under soil.

Soft Rock (Not Requiring Blasting)

This shall include

0] Rock type such as laterite, shales and congtates, varieties of
lime stone etc. which may require crow bars alspireng blasting
in dry condition but when wet, becomes soft and agaable by
means other than blasting.

(i) Macadam surfaces such as water bound and bitums/tar bound,
soling of roads, paths etc., hard core, compactrama®r stablised
soil which require grafting tools or pick or bothdashovel, gravel
and cobble stone having maximum dimension in areydirection
between 75 mm and 300mm.

(i) Lime concrete, stone masonry in lime mortars anckbwork in
lime/cement mortar below ground level, RCC work Kero by
crow bars etc.

(iv)  Boulders which do not require blasting having maxim
dimension in any direction of more than 300 mm fblying loose
on surface or embedded in river bed, soil etc.

Hard Rock (Requiring Blasting)

This shall comprise

0] Any rock or cement concrete, which require use @fcianical
plant and / or blasting if required.

(i) Reinforced concrete below ground level.

(i)  Boulders requiring blasting.

Hard Rock (Blasting Prohibited)

Hard rock which needs blasting but due to othaswoa blasting prohibited,
excavation has to be carried out but chiseling,gieglor any other agreed
method.

Marshy Soil

This shall include soils like soft clays and peascavated below the
original ground level of marshal and swamps and excavated from
other areas requiring continuous pumping or boibhgvater.

The classification of excavation shall be decidgdthe Engineer and
decision shall be final and binding on contractor.
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If the hard rock encountered in road excavatiomtliteshall be removed
up to formation level or otherwise as per drawingswever unstable
shales or other unsuitable materials encounterettheaformation level,
these shall be removed to the extent of 500 m bé&womation level or as
required. Rocks and large boulders which are likelgause differential
settlement and also local problem should be reméwdte extent of 500
mm below the formation level in full width includindrains and cut
through the side drains.

Dewatering

If the water encountered during the excavatibe,dame shall be dewatered
by any suitable methods and the work place shakdm dry at the time of
working. The cost of the same is included in hisgar

Disposal of Excavated Materials

All the suitable excavated materials shall bedusethe embankment land
scapping etc. Other unsuitable material are to ispoded at a distance of
about 1000 m including all lifts with no extra cost

Measurement of Payment

Excavation of roadway material shall be measurethking cross section
at suitable intervals in the original position befevork starts and after its
completion and computing twelumes in Cum

3. CONSTRUCTION OF EMBANKMENTWITH APPROVED MATERIAL
(MORT&H CLAUSE NO. 305) WITH ALL LEADS & LIFTS

This specification shall apply to the constructadrembankment, subgrade, earthen
shoulder and miscellaneous back fill etc. All therk shall be true to line, grade
and as per drawings.

Materials and General Requirements

The materials such as earth, moorum, gravel, aune>of all these shall be free of
logs, stumps, roots, rubbish or any other ingredi&ely to detoriate or affect the
stability of the embankment.

The size of the course material in the mixturearth shall ordinarily not exceed
75 mm when being placed on embankment and 50 rhenwlaced in the
subgrade.

Density Requirement of Embankment and Subgrade Maidals

Sl. Maximum Laboratory Dry
No. TYPE OF WORK Unit Weight when Tested as
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per 1S:2720 (Part —8)
1. | Embankment upto 3 m height not subject tdNot less than 15.2 kN/Cu.m

extensive flooding.
2. | Embankment exceeding 3 m height | oNot less than 16.0 KN/Cu.m
Embankmen tof any height subject to lgng
period in undulation.
3. | Subgrade and earthen shoulder / verger Not less than 17.5 KN/Cu.m

backfill

The material to be used in subgrade should alsshsdesign CBR at the dry unit
weight.

General Requirement

Before the work starts, the borrow area to begieded by the client. In case any
borrow area is not designated earlier, time to tohe@arance to be obtained from all
the statutory bodies by the contractor. Borrowahiing the road is discouraged. If
permitted these shall not be dug continuously. Ridgf not less then 8 m width
should be left at interval of not exceeding 300 m.

The contractor shall obtain representative sanfigen each of the identified
borrow areas and have these tested in approvechlaiy.

Compaction Requirement for Embankmentand Subgrade Gnstruction

Sl. Relative compaction as % of
No. TYPE OF WORK/MATERIAL Maximum Laboratory Dry Density
as per 1S:2720 (Part 8)
1. Embankment Not less than 95
2. Subgrade and earthen shoulders Not less than 97
3. Expensive Clay
a. Sub-grade and 500 m portipn Not allowed
just below the subgrade.
b. Remaining portion of Not less than 90
embankment

The contractor shall submit the following to thepagval of engineer before
commencement of work.

0] The value of maximum dry density and optimum maogstagontent in
accordance with IS 2720 (Part 7) or (Part 8) ac#se may be.

(i) A graph of density plotted against moisture confssrh which each of the
values in (i) above maximum dry density and optimonoisture content
were determined.

(i)  The dry density - moisture content - CBR relatiopslior light,
intermediate and heavy comparative effects for eafchihe earth fill
materials he intends to use.
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Once the above information is approved, it shalnfthe basis for compaction.

Construction Operation

The Embankment/ subgrade shall be built sufficiender than the design
dimension so that surplus materials may be trimneaeduring desired density is
available in the Embankment slope. Where necesa\original ground may be
levelled to facilitate placement of'layer of embankment, mixed with water and
then compacted by rolling so as to achieve mininauyndensity.

In case when the difference between the subgrack (op of the subgrade on
which pavement rests) and ground level less th@n&® and the ground does not
have 97 percent compaction with respect to dry itlenthe ground shall be
loosened up to a level of 500 mm below subgradel |evatered and compacted to
get not less than 97 % compaction.

The Embankment& sub-grade material shall be sbrealayers of uniform
thickness not exceeding 200mm compacted thickngss the entire width by
mechanical means. Successive layers shall notdmeglunless the previous layer
thoroughly compacted.

Moisture content of each layer of soil shall beakesl in accordance to IS 2720
(pt-2), shall be adjusted after allowing evaporatmsses.

The compaction shall be done with the layers ofatdry rollers of 80KN to
100KN static weight with plain or pad foot drum Ydreavy pneumatic tyred
roller.

When any soft areas occurred in embankment/sukeghdulder the some shall
be compacted further to active required compactiospite of that the specified
compaction not achieved. The contractor shall reartbe soft material and filled
with approved material with the satisfaction of Ewgr without extra cost. The
surface of the embankment/subgrade shall be maedaall the times free from
water logging/pounding.

Earth work for widening existing road embankment.

When the existing Embankment is widened and itpeslcare steeper than 1:4,
continuos horizontal benches, each at least 300nda shall be cut into the old
surface ensuring good bond with the fresh earthe iaterial obtained from
cutting the benching can be used in Embankmenticat®n.

Earthwork over existing road surface :

Embankment is placed over an existing road surtaeswork shall be carried out
as indicated below :

i) If the existing road surface is of granular or bitnous type and lies
within 1m of the near subgrade land the same $igaficarified to a depth
of 50mm or more if specified so as to provide antqged between old and
new materials ensuring at least 500mm portion bellog/ top of new
subgrade level is compacted to the desired density.

i) If the existing road surface is of cement conctgpe and lies within 1m
of the road new subgrade level the same shallheved completely.
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iii) If the level difference between the existing roadace and new formation
level is more than 1m the existing surface shallpbamitted to stay in
place without any modification.

Measurement of payment :

Earth Embankment/ subgrade construction shall beesared separately by taking
cross-sections at intervals in the original positiefore work starts and after its
completion and computing th@lumes in Cu.mby method of average end areas.
GRANULAR SUBBASE (MORT&H CLAUSE 401)

The work shall consists of laying & compacting wgladed material on prepared
subgrade in accordance with the requirements gktbpecifications. The material
shall be laid in one or more layers as lower suteland upper sub-base.

Materials :

The materials shall be natural sand, moorum, ¢raveshed stone or combination
these of depending up on grading required. The maashall be free from organic

or other deleterious constituents. Materials likasbed slag, crushed concrete,
brick metal & kankar may be allowed only with sgecapproval of Engineer.
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Grading for coarse graded Granualr sub-base Mategls :

Percent by weight passing the IS sieve
Grading-I Grading-ll Grading-III
IS SIEVE
DESIGNA
TION
100 - -
75.0 MM
- 100 -
53.0 MM
55-75 50-80 100
26.5 MM
9.5 MM
10-35 15-30 25-45
4.75 MM
2.36 mm - - -
0.425 MM
<10 <10 <10
0.075 MM
30 25 20
CBR VALUE
(MINIMU
M)

The material passing 425 micron (0.425mm) sievealfiathe gradings when tested
according to IS : 2720 (Part-5) shall have liquidii and plasticity index not
more than 25 and 6% respectively.

When the sub-base materials consist of combinatbmaterials mentioned,
mixing shall be done mechanically by the mix-ingganethod. Manual mixing is

permitted only width of laying is not adequate foech. operations.

For a compacted single layer upto 225mm the cotigrashall be done with

the help of vibratory roller. The rolling shall bene from edge to center of
the road. Each parts of the roller shall uniforroer lays not less than 1/3 of
the track made in the preceding pass. The speteabller shall not exceed
5km/hr.

Measurement for Payments :
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Granular sub-base shall be measured as finishek iwgositionin Cu.m.

5.

CONSTRUCTION OF WATER BOUND MACADAM (MORT&H CLAUSE

404)

This work shall consist of clean, crushed aggegabhechanically interlocked by
rolling and bonding together with screening bindingterial where necessary and
water laid on properly prepared sub-grade/sub-base/of existing pavement.

Materials

Coarse aggregates : This shall be either crushbb&en stone, crushed slag etc.

Physical requirements of coarse aggregate for Water Bound Macadam for
sub-base/base course :

Test Method Requirements
SL.N TEST
40% max
30% max
1. LOS ANGELES ABRASION| IS: 2386 PT (4)
* IS :2386 pt (4)
VALUE (OR) or IS : 5640 pt (1)**
AGGREGATE
IMPACT VALUE
30 % max
2. ***COMBINED FLAKINESS | IS : 2386 PT (1)
AND
ELONGATION
INDICES (TOTAL)

* Aggregate may satisfy either of the two requiesns

** Aggregate like brick metal, kankar, lateritecetvhich get softened in
presence of water shall be tested for impact valnder wet conditions in
accordance with 1S:5640.

*k%

only in the case of crushed broken stone and cduslag.

The requirement of flakiness index and elongatindex shall be enforced
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Grading Requirements of coarse Aggregates :

IS Sieve Percentage by wt.
Designation| Passing the IS Sieve
GRADING SIZE RANGE
90.0 mm 100
1 63 MM TO 45 MM
63.0 mm 90-100
53.0 mm 25-75
45.0 mm 0-15
22.4 mm 0-5
63.0 mm 100
11N 53 MM TO 224
MM
53.0 mm 95-100
45.0 mm 65-90
22.4 mm 0-10
11.2 mm 0-5

The compacted layer thickness for grade Il & llaksbbe 75mm.

SCREENINGS

The screenings to fill voids in the coarse aggreghatll generally consists of the
same materials as the coarse aggregate.
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GRADING FOR SCREENINGS

IS Sieve Percentage by wt. Passing
Designation the IS Sieve
GRADING SIZE OF
Classification sc
RE
ENI
NG
11.20 mm 100
‘B’ 11.2MM
5.60 mm 90-100
180 micron 15-35

Approximate quantities of coarse aggregate anderorgs required for 75mm compacted
thickness of WBM coarse for 10m squire areas.

Classification RSlze/ Ctﬁ_ml[()acted Lo;)se SCREENING
ange ickness | Qty. Grading For WBM
Classification (Loose
Qty.)
Grade-ll 63mm to 75mm 0.91to Type B 0.2to
45mm 1.037 11.2 mm 0.22 Cu.m
m
Grade-lll 53mm to 75mm -do- -do- 0.18to
22.4mm 0.21 Cu.m

Building Materials :

Building material as a filler materials having lagRicity Index (PI) value less than
6 as per ID 2720 (Pt -5).

The quantity of binding materials for a compactbhitkness of 75mm will be
0.06-0.09mm cub/10 Sq.m.

Spreading coarse aggregates :

The coarse aggregate shall be spread uniformlyeaedly upon the prepared sub-

grade /
sub-base / base to proper profile by using temglpleced across the road about

6.0m apart.
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Rolling :

Immediately following the separating of the coaesggyregate rolling shall be
done with three wheeled power rollers of 80 to X00&pacity. Rolling shall be
stopped when aggregate are partially compacte@e8itrgs are spread to fill the
voids within the aggregate.

Application of binding materials :

After the application of screenings binding materishall be spread and rolled
with water. The rolling operation shall continuetiluthe resulting slurry after
filling of voids.

6. WET MIX MACADAM (SUB-BASE) MORT&H CLAUSE NO. 406 )

This work shall consist of laying and compactingael, crushed, graded aggregate
granular material with water to a dense mass omepgped subgrade / sub-base or
existing pavement as the case may be. The masiradil be laid in one or more
layers as necessary to lines, grades and crossrsdcawings.

The thickness of a single compacted wet mix macddger shall not be less than
75 mm. When vibrating or other approved types ahgacting equipment are
used, the compacted depth of a single layer ofsie-base course may be
increased to 200 mm.

Materials

Coarse aggregate shall be stone crushed. The atgrepall conform to the
physical requirement as given below

Grading Requirements of Aggreqgates for Wet Mix Macdam

IS Sieve Designation  pepcENT BY WEIGHT PASSING
THE IS SIEVE
53.0 mm 100
45.0 mm 95 — 100
26.5 mm i
22.4 mm 60 — 80
11.2 mm 40 — 60
04.75 mm 25 _ 40
02.36 mm 15— 30
600 micron 8_ 22
75 micron 0_8
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Materials finer than 425 micron shall have plasti¢hdex (P1) not exceeding 6
(six).

Physical Requirement of Coarse Agdgreqgate for Wet Mi Macadam

Test TEST METHOD | REQUIREMENTS
1. * Los Angeles Abrasion Value (or) IS - 2386 PT — 4 40 PERCENT
Aggregate Impact Value IS.' 2386 Pt — 4 -
s MAX.
orlS : 5640 30 percent (Max)
2. Combined flakiness and elongation IS - 2386 PT — 1 -
indices (Total) ) 30 percgnt (Max.)
* Aggregate may satisfy requirement of eitherha two tests.

** To determine this combined proportion, the ffakstone from a
representative sample should first be separated Fakiness index is
weight of flaky stone metal divided by weight obis¢ samples. Only the
elongated particle be separated out from the ranwifnon-flaky) stone
metal. Elongation index is weight of elongated icl$ divided by total
non-flaky particles. The value of flakiness indexdalongation index so
found are added up.

If the water absorption value of the coarse aggfeets grater then 2 %, the
soundness test shall be carried out on the matézlalered to site as per
1S:2386 (Pt-5).

Construction Operation

Wet mix shall be prepared in on approved mixingnplaf suitable capacity
having provision of controlled addition of waterdaforced / positive mixing
arrangement like pug mill or pan type mixer of a@te batching plant.

Optimum moisture for mixing shall be determined aodordance with 1S:2720
(Pt-8)
while adding water, due allowance should be madevaporation.

Immediately after mixing, the aggregate shall beeag uniformly and evenly
upon the prepared sub-grade.

The mix may be spread either by a paver finishenator grader. After the mix has
been laid to the required thickness grade and dedésan be the same shall be
uniformly compacted, to the full depth with suitalbller. The compaction shall be
done up to 200mm thick with vibrating roller. Thpeed of the roller shall not
exceed 5KMPH.

Rolling shall be continued with the density achebve at least 98% of the
maximum dry density for the material as determibgdhe method outlined in IS
: 2720 (Pt-8).
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After final compaction of wet mix macadam the radull be allowed to dry for
24 hours. Preferably no vehicular traffic of anykishould be allowed to the
finished wet mix macadam surface till it has dréedl the wearing course laid.
Measurement

Wet mix macadam shall be measured as finished mgsksition inCu.m

CONSTRUCTION OF SHOULDERS, ISLANDS, & MEDIAN (CLAUSE
407 OF MORT&H.)

The work shall consist of constructing shoulderrdfi@zaved/earthen) on either
side of the pavement.

Materials
Shoulder on either side of the road may be of sedeearth/granular material.

Construction Operations:

The sequence of operations shall be such thatotn&rciction of panel shoulder is
done in layers each matching the thickness of amjgi pavement layer. Only

after a layer of pavement and corresponding lagepaved and earth shoulder
portion have been laid and compacted, the congtruof next layer of pavement

& shoulder shall be taken up.

Where the materials in adjacent layers are diffierdaese shall be laid together and
the pavement layer shall be compacted first. Theesponding layer in paved
shoulder portion shall be compacted, therefore,ciwhshall be followed by
compaction of earth shoulder layer. Under no cirstamces, box cutting shall be
done for construction of shoulders.

Measurements

I. for excavation irCu.m.
il. for earthwork/granular fill ircCu.m.

SECTION = XIV

TECHNICAL SPECIFICATION FOR ELECTRICAL WIRING

GENERAL REQUIREMENTS

The installation shall generally be carried outamforming with the requirements
of the Indian Electricity Act, 1910 as amended wp date and the Indian
Electricity Rules, 1965 framed there under, thevaht regulation of the Electric
Supply Authority concerned, and also with the sfiieations laid down in the
Indian Standard 1.S. 732-1963 Code of practiceigesl for Electrical Wiring
Installations (system voltage not exceeding 65@sy@ind I.S. 2309-1962 Code of
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Practice for the protection of buildings and AlliStructure against Lighting and
IS 3043 - Indian Code of practice for Earthlinthe wiring shall also be
according to the specifications of P.W.D. of the&loGovernment.

2.  MATERIALS

All materials, fittings, appliances, used in ela@r installations, shall conform to
Indian Standard Specifications wherever these .eiidist of approved materials
is attached afterwards. Materials not includedhim list shall be got approved by
the Architects / Engineer-in-charge / Owner prmattual use.

3. MAIN SWITCH GEAR

Iron clad switch fuse and isolator units shouldfoam to B.S. 861 (1.S. 2510-
1954). The quick made and break mechanism shadlebieinterlocked with the
cover. In “Off” position there must be two breales pole.

Main switch gear shall be properly earthed with twonbers conductors if M.V.
and one number of L.V.

4. BUSBAR CHAMBER (BBC)

This shall be totally enclosed, metal clad typeritatted from rust proofed 14
SWG sheet steel on angle iron frame and provided sheet or cast iron cover
and undrilled detachable and plates, suitable founting angle iron floor stand
and painted with high quality enamel paint. G.lltb@and nuts shall be used for
assembly with suitable packing materials to ensluist proof finish. Meters shall
be provided on suitable sheet steel boxes. Switah e provided with cable and
boxes as required.

The depth of B.B.C. shall be 150 mm (minimum). Miom clearance of phase
bars to earth shall be 25 mm and between bus balisbe minimum 32 mm.

H.C. (High Conductivity) copper busbars properhlyntd are to be rated at 1000
amps. per sg. in and aluminum bus bars (wroughtialum alloy strip)
conforming to relevant I.S. specification at 800pgrper sqg. in.

Neutral Busbars are to be rated to carry 60% of@haurrent. These shall be
carried on glazed porcelain supports of properlelisec and mechanical strength
and shall be appropriately colour coded for idérdifon of phase.

Lettering shall be done for identification of svwi&s as directed. The contractor
shall submit fully dimensioned drawing of the boarth the physical position of
the switches and other components to the Architecttheir approval before the
same is fabricated.

There shall be two numbers of Earth Terminals $iet®anger Board shall be
provided.

5. INTERCONNECTION B.B.C. & SWITCH FUSE, METERS

For ratings above 150 Amps these shall consistnsiilated copper strips to
adequate section. For ratings below 150 Amps PV@peo cable tails of
appropriate size, terminating in tinned copper stxknay be used. The above are
to be enclosed either in sheet metal trunking adads so that no part is exposed.
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6.

7.

8.

9.

DISTRIBUTION BOARDS

These totally enclosed metal clad type DistributBoards with hinged lids shall
be in accordance with 1.S. 2147-1952 and 2675-1866B.S. 214 and shall be
welded construction and fabricated from rust prdafeeet steel and finished with
anticorrosive stove enamel paint and have provifoirfixing on wall and having
earthing terminals. Main Power DB shall be freendiiag floor mounting type and
branch DB shall be wall mounting type.

Power Distribution Boards (400 volts TPN) shall dmnstructed from 14 SWG
sheet steel and Branch Distribution Board (230sv&@PN from 16 SWG sheet
steel).

The minimum ratings of phase and neutral busbaadl le 67% of the total
ratings of fuse ways. Above 32 Amps Neutral Businaay be half the size of the
phase Bus Bars.

The fuses shall be mounted on glazed porcelainastgppf proper dielectric and
mechanical strength. TPN suits should have phagaraton barriers between
fuse N.L.U.Os.

Cables shall be connected to a terminal by crintpgsl

Where two or more B.D.B.’s feeding low voltage caits are fed from different
phases of a medium voltage supply there B.D.B.al dbe installed atleast two
metres apart.

All three phase power distribution boards shall greperly earthed with two
number 10 S.W.G. galvanized iron wires and provisath suitable Danger
Boards. All SPN B.D.B.’s shall be properly earthgith one number 10 SWG
galvanized iron wire each.

Branch DB (LDB) :

* The incomer to the LDB shall be terminated in atadle rated TB (not
directly on ELCB/MCB).

* The size of the DB shall have space for comfortalsleommodate all MSBs,
ELCB, TB and have space for minimum 2 nos of spés.

» Al MCB shall be min 9KA rating and ‘C’ curve type.

SWITCHES

All switches for lights, fans and plug points shbé Modular type switches,
unless specified otherwise.

CABLES AND CONDUCTORS

All cables shall conform to relevant Indian StamdaConductors of all cables
except for flexible cables, shall be of aluminiunmless specified otherwise. All
LT cable shall be FRLS type PVC insulated and 10@pade.

FLEXIBLE CABLES

Conductors of flexible cables shall be of PVC iasedl FRLS copper the
minimum size of core acceptable is 1.5 sgm. (othan telephone cable). The
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10.

11.

12.

13.

14.

maximum weight to which the following twin flexibleords may be subjected are
as follows :

Twin 16 / 0.20 mm : 3.3 1bs (1.5 Kgs.)
Twin 23/ 0.0076 inch : 5.0 Ibs (2.3 Kgs.)

INSTALLATION OF MAIN SWITCH BOARDS, BDB'S MAINS,
SUBMAINS, DISTRIBUTION WIRING TO INDIVIDUAL POINTS

The exact positions of all main switch boards, BOBnd all funds of mains and
sub-mains, and distribution wirings to individuabipts including the exact
position of all light fittings and switch boardsathbe first marked on the
buildings and shall be approved by the Engineercivarge before actual
commencement of the work.

The D.B.’s shall be generally be installed ategght of 2.13 m (7 ft) from floor
level.

INSTALLATION OF SWITCH BOARDS
These shall be installed at a height of 1.3 nif's. 3”) and above the floor level.
INSTALLATION OF CEILING FANS

Unless otherwise specified all ceiling fans shallhung not less than 2.75 M (9 ft.)
above floor. The suspension and clamp shall betguhiwith approved paint
without involving extra cost.

INSTALLATION OF FLUORESCENT LIGHT FITTINGS

Where these are suspended from ceiling by two dawds, or fixed to ceiling /
beam directly, atleast one fixing to the ceilingpédam shall be made with
Mechanical / Metal fasteners. Electrical drill ordiall be used while making
holes for the fasteners which shall be capablaisfasning at least 11 kg. of dead
weight.

The down rods and accessories shall be paintéd agproved paint without
involving extra cost.

Unless otherwise specified these should be sdgoeB.60 m (8'-6") above the
floor.

The Fluorescent light point/ Ceiling fan pointdaexhaust fan point shall be
terminated in a ceiling rose and at the time otiigment/ fitting installation it is
to be connected with the ceiling rose. The conoactsupply and erection) is in
the scope of contractor installing the light/fattiriigs.

INSTALLATION OF EXHAUST FANS

Exhaust fans shall be fitted by means of ragsbelhbedded in the wall. The
required holes in the wall shall be made and liisneatly with cement plaster
and brought to the original finish of the wall. Akhaust fan shall be fitted with
with GI Louvers at the outer side.
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15.

16.

17.

(@)

(b)

(ii)

(€)

(d)

INSTALLATION OF SOCKET OUTLETS

No socket outlet shall be provided in the batbmmoat the height less than 130
cms. (4°-3”) from the floor.

No switches shall be provided inside the bathm®ounless approved by the
Engineer in charge.

Socket outlet at locations other than bath roshal be either 25 cm (10”) or 130
cms (4'-3”) from the floor.

INSTALLATION OF ELECTRIC MOTORS

Electric Motors shall be earthed with 2 numbdrsarthing in opposite side. Earth
flat is to be brought near the equipment and tlemected by wire rope socketed
at the ends.

TESTING OF INSTALLATION

Before a completed installation or an additiommoexisting installation is put into
service, the following tests shall be carried opthe contractor in presence of the
Engineer-in-charge.

Polarity of switches :

It must be ensured by test that all single puoliichies have been fitted on the live
side of the circuits they control.

Insulation test :

By applying a 500 volt megger between earttl e whole system of conductors
or any section thereof, with all fuses in place aliédwitches closed, all lamps in
position or both poles of installation otherwiseattically connected together.
The result in meghom shall not be less than 50déehvby the number of points on
the circuit, and should not be less than 1 meghom.

Between all conductors connected to one plask all conductors connected to
the neutral or to the other phase conductors ofstgply after removing all
metallic connections between the two poles of tistailation and switches on all
switches. The insulation resistance shall be &8 above.

Earth Continuity Test :

The earth continuity conductor including metal doits, and metal sheaths of
cables in all cases shall be tested for electdoatinuity. Electrical resistance of
the above along with the earthing leas cut exclydamy resistance of earth
leakage circuit breaker, measured from the conmeatiith the earth electrode to
any point in the earth continuity conductor in tteampleted installation shall not
exceed one ohm.

Earth Resistance Test

To ensure effectiveness of installation earth, vhkie of earth resistance shall
within 5 Ohm for installation capacity upto 5 KWdanne ohm for installation of
higher capacity.
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18. The completed work will be taken over onlyhétresult obtained in above tests are
within the limits mentioned above and in accordanith |.E. Rules.

On completion of the installation work, a cerigfie shall be furnished by the

contractor, countersigned by the certified supervisinder whose direct
supervision the installation was carried out. Tlsrtificate shall be in a
prescribed form as required by the local Electup@y Authority.

19. SPECIAL SPECIFICATIONS
(a) Before fixing all switches, fittings etc. should peoduced before Engineer in
Charge
and get approved.

(b) All metal switch boards and switch / reguidboxes to be used in work shall
be painted with two coats of anti rust primer (oa@de paint) prior to erection.
After erection they shall be again painted with teaats of enamel paint of
approved quality.

(c) Before execution of any portion of conduit work feiring neat proper layout
should
be made out by the contractor and got approved fr@rEngineer-in-charge.
For this purpose contractor is advised to gepuainted with the layout
drawings of the Consultant / Architect.

(d) While laying the conduits for concealed wiring retceiling or in the beams and
columns and before casting the contractor mustren$iat all the inlets and
both ends of the conduits are plugged by meangad @nd socket so that no
foreign matter can enter the conduits and chokethe

(e) Damage to any fitting during erection and beforadiag over the installation by
contractor shall be set right or replaced by th&re@tor at his own cost.

() Caution Board or proper size wherever requiredll &fleaprovided, as per IL.E.E.
regulations for which no extra payment will be asisible.

(g) Any repairs done to wall etc. should match with sherounding surface otherwise
same will be got done through Building Contractoth& cost of the Electrical
Contractor.

(h) Earthing installation shall be done in the preseoic&ngineer-in-charge or his
representative.

(i) The installation should not be enertized withowgcdate earthing.

() The I.C. switches and Distribution Fuse Boards Ishal provided with neat
lettering in block letters with paint for identifidon of the 1.C. switches and
for the points connected to each fuse way of th®.'®.for which no extra
payment will be admissible.

(k) Completion Drawings.
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The contractor shall be required to submit alonthvkinal bill, the under
noted drawings on tracing papers, along with tlo@@es of Ammonia print
each.
() Plan (as per structural drawing) of each floor (lests than 1 : 100 metric
scale) showing :
) Locations of Main Switch Board, Distribution boar@sith the circuit
numbers controlled by them).
(i) The runs of mains and sub-mains.
(i)  Location of lights, fans wall sockets, other powsmmsuming devices
together with type of fittings and fixtures incladi circuit numbers.
(iv)  Position of lighting conductors and route of rurgpaonductor.
(v) Position of Earthing Stations for light and poweda.ighting conductor
installation.

and giving the following informations on the plans
(@) Name of work with job no. Accepted Tender No.

(b) Date of completion.
(c) Name of the place.
(d) Name and signature of the Contractor.

(e) Scale of Drawings.

Schematic line layout diagram of each floorveing (i) layout and connections of
Main and Sub-board, B.D.B. having descriptionsha size, capacity, type and
their numbers the system and the source of sufiplyocation, size, type, length
of main and sub main cables (iii) Loading of each.B indications of phases,
Departmental mark in each B.D.B. and switchgear.

The drawings shall be very neatly drawn and stteohiproperly without folding
them.

Cable route should be marked on site plan widasurements from permanent
structures.
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TECHNICAL SPECIFICATION FOR CONDUIT WIRING SYSTEM
Type and size of conduit

All conduit pipe shall be screwed type, solid drasmwelded and with black

stove enameled surface or galvanised and of thésknenforming to IS : 9537

part 1l of 1981 (or latest revision) in all respecthe conduits are to be free from
burrs and internal roughness. No conduits less #ttamm in dia shall be used,
unless specified.

Accessories
Only screwed type of accessories are to be used.
Conduit Joints

The conduit shall be properly earthed. In longatise straight runs of conduit
either inspection type screwed couplers are torbeiged at reasonable intervals
on running threads with couplers and jamnuts. Tdgean conduit pipes in all
cases shall be between 13 mm to 27 mm long suifit@accommodate pipes to
full threaded portion of couplers or accessoriest €nd of conduit pipes shall
have no sharp edges or any burrs left to avoid danta insulation of conductor
while pulling them through such pipes.

Protection against dampness and rust

In order to minimize condensation and sweatingdmgihe tube, all outlets of
pipes system shall be properly drained and veatlabut in such a manner as to
prevent entry to insects inside the conduit.

To protect against rust the outer surface of theda and accessories shall be
painted and the bare thread portion is to be pustiovith anti corrosive
preservative.

Fixing of Conduits

conduits pipes shall be fixed by heavy gauge saddied h.w. or metal bars,
secured to wall / ceiling by screws driven into wagaugs or rawl plug or phil

plugs at an interval or not more than 76 cm agariértical run and 60 cm apart
for horizontal run, but on other side of couplerdend or similar fitting saddles
shall be fixed at distance of 30 cm from the cenfesuch fittings. The minimum

thickness for saddles shall be 24 SWG, for condipte 25 mm dia and 20 SWG
for larger sizes.

Bends in conduits
All necessary bends in the system including divershall be done bending the

pipes, or by inserting suitable inspection typedserelbows or similar fittings, or
by fixing cast iron inspection boxes whichever isstnsuitable.
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10.

11.

Outlets

All outlets for fittings, switches etc. shall bexdid on boxes of suitable metal for
either surface mounting system or flush mountingteay. In case of cast iron
boxes the wall thickness shall be at least 3 mmiarghse of welded mild steel
sheet box of wall thickness shall not be less th&éngauge. Except where
otherwise stated 3 mm thick insulated laminatecttshghall be fixed on the front
with screws. Where conduits are terminated. Specaak shall be taken in
employing double jamnuts, special care shall beertaln employed double
jamnuts, for securely fixing conduits to outletsasoto prevent any possibility of
damages to cables when drawn.

Cables to be used

Unless stated otherwise only single core PVC inedlacables of approved
manufacturers shall be used for wiring in condiitlk not be greater than
maximum set out in Table Il of Indian Standard .([/S2-1963) code or practice
(revised) for electrical wiring installation (systevoltage not exceeding 650
volts).

Looping in system

Distribution wiring in conduit to light, fan pluggints etc. shall be done in looping
system. In this system no joints or connectiondl $f& made anywhere of the
system except at terminating points such as atinatenof switches, ceiling roses,
etc. and in case of socket outlets at the sockairtals.

Earthing continuity wires

All three pin 5 Amps plug points and metallic famgulator cover should be
provided with earthing attachment by No. 14 S.\Ww@res, unless specified
otherwise.

Three pin 15 Amp power plug point should be prodigeth earthing attachment
by No. 14 SWG G.I. wire, unless specified otherwise

For conduits and accessories for distribution wirshould be provided with
earthing attachment by number 14 SWG G.I. wiregssbkpecified otherwise.

For looping earthing G.I. wire shall be run condibeing fixed with saddles, this
wire shall not be normally visible after instalt@ii when run with the conduit.
Where the wire has to be ;taken without ;the cosdimis will be fixed with “U”
nails at 2’-0” intervals.

Painting
Conduit and all conduit fittings and accessoriealldhe painted with two coats
matt paint. Painting of conduits shall be done &ontonize with colour bearing

surface, i.e. wall, joints, trusses etc. afteraliation and as approved by the
Engineer-in-charge.
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(iii)

(i)

(ii)

TECHNICAL SPECIFICATION FOR
CONCEALED CONDUIT WIRING SYSTEM

Concealed conduit wiring system shall complyhvatl requirements for surface
conduit wiring system as specified above and initemid conform to the
requirements specified below :

Making of Chase

The chase in the wall shall be neatly made andflzenple dimensions to permit
the conduit to be fixed in the manner desired.

Fixing of Conduit in Chase

The conduit pipes shall be fixed by means of sgpl-Hooks or by means of
saddles not more than 60 cm apart. Fixing of stahtands or elbows shall be
avoided as far as pipes with a long radius which parmit easy drawing in of

conductor. All threaded joints of metallic condugikall be treated with some
approved preservative to secure protection agaisst

Inspection Boxes

Suitable inspection boxes shall be provided wheressary to permit periodical
inspection and to facilitate removal of wires. Téehall be mounted flush with
wall.

Types of accessories to be used

All outlets such as switches, socket outlets, dhalflush mounting type with cast
iron or M.S. boxes with a cover of approved insaoatmaterials. The switches
and other outlets shall be mounted inside such $asewould be approved. The
metal box shall be efficiently earthed with condly means of earthing
attachment with No. 14 SWG G.I. wire, running irestle conduit.

Conduits

Steel-Black enameled screw type M.S. conduits Wittkness conforming to
IS : 9537 part 1l or 1981 (or latest revision)

PVC / Polythene-Medium gauge pipes of reputed mfakang 3 mm wall
thickness shall be used.

For roof slabs - These shall be prelaid duriasfiag of floor / roof slab. No. of
wires drawn through the same shall not exceed tiheber of specified I.S. code.

For vertical drops in wall to switch boards-Minimusize shall be 13 mm bore
through which not more 2 Nos. 1/1-40 and G.I. ewaitle shall be drawn.

Maximum capacity of conduits for drawing irf BVC insulated cables shall be as
follows :

650/ 1100 V PVC In 20 mm dia. In 25 mm dia.
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10.

11.

Copper wire. Conduits. Conduits.

1.5 Sgm. 4 Nos. 10 Nos.
2.5 Sgm. 4 Nos. 10 Nos.
4.0 Sgm. 3 Nos. 8 Nos.
6.0 Sgm. 2 Nos. 6 Nos.
10 Sgm. - 4 Nos.
16 Sgm. - 2 Nos.

Fish wire - 18 SWG G.I. wire shall be used #arsthall protrude the conduit ends
by 9 inches.

Conduit laying in floor / roof slabs before c¢agt :

PVC / Ploythene / G.I. conduit shall be laid ghdias far as practicable and
properly placed including binding with the steghfercement rods with 22 SWG
G.l. wire so that proper positions of conduits ra@ntained.

While laying the conduits for concealed wiringtire ceiling or in the beams and
columns and before casting, the contractor shaluenthat both ends of the
conduit are plugged by means of dead-end sockatherwise so that any foreign
matter cannot enter the conduit and choke them.

All precaution must be taken while laying the coitsl on the slabs, R.C. walls,
columns etc. and the contractor shall rectify & &wn cost if any defects are
found during process of drawing cables throughctiecealed prelaid conduits.

Each PVC / Polythene conduit shall be providedhiotruding length of not less
than 9 inches on free end of the conduits.

There shall be no intermediate joints in one shiaign of conduit.

All ceiling outlets shall be terminated in a rou@d. / G.I. circular box / deep box
to suit standard size ceiling rose or / and regi&ar C.I. / M.S. junction box or
fan hook box as the case may be.

It will be mandatory for the contractor to get theyouts approved by the
Engineer-in-charge / Architect when the conduits Eid and bound to steel
reinforcement rods, before he can release the Workasting of floor / roof.
Connector Boxes, Draw-in-Boxes, junction Boxes :

These shall be constructed from 16 SWG M.S. shadt lkave M.S. cover.
Minimum size for connector boxes in 6” x 4” and fdraw in Boxes 4” x 4”.

Fan Hook Boxes

These shall be 100 mm (4”) dia x 75 mm (3”) deemstructed from 16 SWG
M.S. sheet, and provided with one 12 mm dia M.8.300 mm (12" long).
Painting

outside of wall switch boards, connector boxes @uaav-in-boxes and other C.I. /
M.S. accessories shall be painted with two coatandifrust paint in addition to
other painting instruction given elsewhere.
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(@)

(b)

(€)

TECHNICAL SPECIFICATION FOR CABLE INSTALLATIONS
General

All HV cables (upto 33 KV earthed system) shallXiePE insulated aluminium
conductor cable conforming to I.S. 692 and |.S.8/@&pectively.

All medium voltage and Low Voltage PVC insulated FSRtype and armoured /
unarmoured cables shall conform to I.S. 1554 Rage4 and of 1100 volt grade.

Old and used cables must not be used for instaflatbnly one make of cable
shall be used. All cables brought to site mustdsted and got approved by the
Engineer-in-charge before these can be laid. Thiesahall be dispatched to site
on wooden drums with ends sealed. Exact lengthB bhadetermined by the

Contractor after measurement at site.

The underground installation of cables shall beegalty conforming to I.S. 1255-
1967, Code of practice for installation and maiatee of underground cables
(upto including 33 KV).

Laying of cables
Direct in Ground

Trenches shall be 750 mm deep (minimum) for LT eslasind 1.2 M (4’-0”) deep
minimum for HT Cables from ground level and tremghivork shall including all

pumping and bailing out water. These trenches shell wide enough to
accommodate all the cables with brick separatiomsper the requirements
specified in the relevant I.S.

When more than one multicore cable is to be laithensame trench, a minimum
horizontal interaxial spacing between cables wallds per relevant I.S.

After excavation of the trench of proper size, bwtom of the trench shall be
dressed and leveled and filled with 75 mm layeiire# sand. The cable shall then
be laid with bricks on both sides of the cable oardusly. After having the space
within the bricks, filled and packed upto a level’é6 mm (3”) above top of cable
with fine sand, the top layer of bricks shall baqad side by side in continuous
series as protective cover. Total No. of bricksureml being 16 per metre run.
The remainder of the trench shall be filled witddfes soil, well rammed and
watered to a level of 75 mm (3’-0") above surroungdground level. The ground

level surface of the whole trench route shall Istaed properly after completion
of cable laying.

Inside Building

Cables shall be laid on walls / ceilings / struetumnless specified otherwise with
M.S. brackets and suitable clamps or over claw Boeninium cleats fixed on

M.S. brackets, spaced not more than 450 mm apdrtB@ts of suitable sizes are
to be grouted on the wall properly for fixing thewbkets.

Minimum bending radius permissible in 120 foVMables and 20d for HV

cables. At joints and terminations the individuedse of multicore cables should
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never be bent so that the radius is less than rhBstithe diameters over the
insulation.

No cable jointing is allowed between two terminadsnts.
Cable Jointing

All cable joints shall be carried out by experien@nd Licensed jointers under
strict supervision. Electro plated brass cable dgaraluminium / tinned copper
cable sockets and approved jointing materials rhastised. The price for cable
jointing and finishing the ends of the cable shatlude all materials and shall
also provide for tools and plants for the work. Tdable accessories and other
associated materials shall conform to Indian Stahd&pecification where
applicable. Proper earthing of cable glands ancbared shall be included in the
job.

Testing of Cables

All cables shall be tested for insulation resistawith megger - 5000 V constant
pressure meter insulation tester for HT cables 4000 V constant pressure
megger for LVcables, before installation.

After installation and end termination, cables khalagain subjected to the above
test. Insulation value for HT Cables shall not ésslthan 100 mega ohms and for
MV Cables 1.0 mega ohm.

After laying and jointing, the HV cables shall babgcted to high voltage
pressure test before commissioning the test vobegeg as specified in I.S. 1225-
1967 or latest.

Testing of Installation
Before the completed installation is put into seevor handed over to owner, the
installation is to be subjected to the above tsthe satisfaction of the Engineer-

in-charge. The completed work will be taken oveilyoif the results are
acceptable to the Architects / Owner.
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TECHNICAL SPECIFICATION FOR EARTHING INSTALLATION

The installation shall generally conform to 1.S43@ndian Standard Code of practice for
Earthing, as amended upto date.

1.

(@)

Earthing Electrode

The earthing electrode shall be galvanized steed pf class B medium quality 50
mm (2") dia bore and 3.04 M (10”) long. A hole dhzé provided at 100 mm (4”)

from the top end to receive a 13 mm (1/2") dia galsed bolt and the bottom end
shall be chisel cut for easy penetration into soil.

A suitable trench shall be excavated about 0.451K6() deep and the pipe
electrode driven to an average depth of 3.35 MO()"below ground level. The

top end of the electrode shall be at an averagéhd&p3.30 M (1”) below the

ground surface.

Alternate layers of Charcoal or Salt and coke t@lmvided for Electrode as per
l.S. code of Practice unless specified otherwise.

One No. SWG G.I. wire (unless otherwise specifigtfll be connected securely
on the properly cleaned surface at the top endpaf @lectrode by means of a 100
mm (4”) long x 13 mm (1/2”) dia G.I. bolt nut anduble washers. The earth lead
conductor shall be protected mechanically be me&ascontinuous length of G.1.
pipe (Class A) having 13 mm (1/2”) inside diamaipto a height of 0.60 M (2")
above ground and the same shall be completely filléh bitumen compound and
topped upto overflowing.

Masonry Inspection Pit

The inspection pit for the earth station shall pprax 0.56 M x 0.56 M (1'-10" x
1’-10") outside dimensions and approx. 0.45 M (1y-6deep when completed,
having 5” thick cement brick work with®Iclass bricks in cement mortar (6 : 1)
both inside and outside plastering 19 mm (3 / #iick and neatly cemented 1.60
mm (1 / 16”) thick, both inside, outside and togeTopening on top shall be
provided with a C.I. ring with lockable cover fixédsh with ground surface.

All the excavations shall be duly back filled, sked and rammed.

Locations for Earth Electrodes :

Electrodes shall be buried at least 2 M (6’-6") gvweom the building pole or
object to be earthed. However, earthing electrdolek.C. installations should be
as clode to the down conductors as possible.

Electrodes when installed in parallel, shall notdieced less than 2 M (67-6")
apart and preferably placed at distances greatertthice their lengths.

Earth Busbar

Galvanised M.S. Flat

The Busbar shall be of suitable size and lengthspecified in the Schedule of
items, heavily galvanized and having adequate nuwibérilled and tapped holes
30 mm apart, completed with G.l. bolts, nuts, veastior securely connecting the
earth leads and earth continuity conductors. Trebdushall be fixed on wall,

having clearance of 6 mm from wall with spacinguiasors with at least the

numbers 13 mm (1/2’) G.1. rag bolts spaced abot 8 (1'6”) apart.
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(b) Copper Flats

To be used, as specified, in the Schedule of Iterheye earthing requirement are
more stringent. Brass bolts, nuts washers skealised for connections.

5. Value of Earth Resistance
In case of installations where the load does noeed 5 K.W. the resistance to
earth shall on no account exceed 5 Ohm for othsesthe resistance shall not
exceed 1 ohm.

For sub-station, the value is 1 ohm.

For L.C. installations the value is 1 ohm.
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TECHNICAL SPECIFATION FOR L.C. INSTALLATION

Specifications
The installation shall conform to I.S. : 2309-1%9amended upto date.
Conductor for L.C. System

It shall be well galvanized No. 7 / 8 SWG G.I. sttad wire galvanizing
conforming to B.S. 728 / 1961) unless specifiecenilise. The conductor shall be
well annealed and flexible. There shall be no imt any conductor between
terminal ends.

Air Terminals

Air Terminal shall be single prong type constructdd 15 mm N.B. (Class-B)
medium quality G.l. pipe 30 cm long with a screwed. solid conical cap 100
mm long (overall) on top and shall have a screwadamized M.S. flange 75 mm
dia x 6 mm thick at bottom end and shall be groaedhe parapet roof, etc. with
rag bolts in cement mortar unless specified othsgwi

Conductor on Parapet

The conductor shall be coursed along ridges, p&apdges of the flat roof, over
flat roof where necessary in such a way as to jeauh air terminals to the rest.
The conductors shall be fixed securely with progaetdles spaced not more than 2
ft. (0.6 M) apatrt.

Vertical Down Conductors

The Conductors, direct from test point shall bensmted to parapet conductors or
air terminals and shall be coursed through shopessible routes without abrupt
turns or kinks. While passing through cornicess¢hshall pass through G.I. pipe
(Class-B) having adequate bore. There conductdit bleafixed securely with
proper saddles spaced not more than 2’ ft. (0.Gybéirt.

Protection Against Damage and Corrosion

No upturns are permitted and any bend necessalyhsive a permissible radius.
The end of G.l. pipe protections on wall shall beperly sealed with bitumen
compound to prevent corrosion.

Metallic objects near conductors

The conductors shall be so laid as to maintainparsg¢ion distance exceeding 2
metre (6'-6") between (a) any electric conductanmmg in parallel, (b) metallic
objects, viz. iron girders, water tanks, iron staise, water / gas pipes inside or by
the side of the building.

All the external metallic objects viz. water tanigsitters, rain water down pipes,
water mains, etc. shall be bonded to the nearestumor by means of a short tail.
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10.

Joints and Bonds

All joints between conductors shall be made aftearing and timing the ends of
conductors to be joined, binding them togetheratoout 100 mm (4’-0”) with No.
14 SWG G.I. wire and then welding. Joint betweenarminals and conductors
shall be made with proper lugs duly fixed to cortdte and bolts, nuts washers
etc.

Bonding shall be as short as possible. All joimtd Bends are to be mechanically
and electrically sound.

Earth Station

Similar to installation earths as specified elsewwh®&linimum number of earth
station is two.

Installation Tests
After completion of works the ohmic resistance df Linstallation complete with
air terminals (without earth connection) shall beasured from the highest point

and this shall be a fraction of one ohm.

The resistance to each of individual earth statgirall be tested by earth testing
megger and must not exceed 1.0 ohms.

The above tests shall be made in the presence eofrdpresentative of the
Engineer-in-charge / Architects and the resulteneed.

Completion Drawings

This shall be submitted along with the final bill.
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TECHNICAL SPECIFICATION FOR TELEPHONE WIRING

1. The telephone cabling installation work is tocaeried out following the systems
and the norms followed / desired by the statutagids and the standard codes
and practices as applicable for the particulamitegion.

The entire wiring of telephone installations isb carried out in such a manner
that there should not be any harm or interferencthé system due to laying of
electrical conduits laid side-by-side or cross wkpproved quality and make of
the cables shall be taken so that accidental higbkage dose not occurs to the
terminals appliances/equipment.

Telephone wiring for the building is to be carrmat mostly in concealed manner.
The trunking shall be laid as per sketch at without at top regular intervals,
not exceeding 3 meter at locations indicated indifasving. Tee junction and right
angle bends, etc. shall be provided as per sketwrevnecessary. 6mm thick
chequered aluminum sheet cover shall be providedl #te cut-outs, tee-junction
and right angle bends which will have to match wiita ultimate floor finish. The

trunking shall be provided with 18 SWG G.I. fislirevto enable the contractor
draw the wiring cables for telephone connectioralldie terminated to ceiling

roses / telephone socket outlets / M.S. junctioreboas required for telephone
wire terminals and these shall be fixed on neasgdit/ columns after taking out

from the trunking / junction box cover plate asiceh

2. Pairs of 0.51 mm dia PVC insulated and sheath&u twisted flexible tinned
copper conductor cable is to be drawn and laidr@hapl aluminium box trunking
with cover in floor from CT box to each telephorentinal / ceiling roses etc.

No wooden material shall be used. The wiring ofepebne cable shall be done in
concealed PVC conduit, separate from electricatiain
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SECTION -XV
STANDARD SPECIFICATION

All work under this contract shall be carriemut in accordance either the
technical specification given in the documeiitsany part of the specification
is not given in this document and the latessue of the Indian Standard
Specification applicable to the particularasd of work. If Indian standard
specification are not formulated for any pattcu materials of work, the
relevant British Standard Specification shall Igpp Relevant issue I.S.
Specification shall be applicable to the paftac work have been described
along with the specification for the respeetiworks. In case of any confusion
or dispute regarding the meaning and intéation of any specification for
the respective works. the decision of the MU\Architect shall be final and
binding on the contractor.

187



EXTERNAL ELECTRICAL WORKS

TECHNICAL SPECIFICATION FOR STREET LIGHT POLES

G.l. Tubular octagonal street light poles of 9 matsng shall be of 200 mm dia 4.85 mm
thick, not bolted with base plate of size 300 mB0® mm x 6 mm thick at the bottom of
the pole. The pole gradually tapered from 200 mnd@mm dia approx. or as pre
required size and 1500 mm long, G.I. pipe shalllB8° with the horizontal axis for
fixing of light fitting.

As far as possible, poles shall be fixed 1500 mmayatwom the road edge. The poles
foundation shall be buried from 1 "80 1 / é" of its length depending upon soil
conditions.

Concrete platform shall be provided for base ptdtpole. Before erecting the pole, the
platform shall be compacted from side with soil.

All fittings shall be permanently and effectivelgréhed. For this purpose, a continuous
earth wire shall be provided or armour of the cadtall be used for the same and
securely fastened to each pole through its jundbiox which is electrically continuous
and securely fastened to each pole and connectedeaith minimum at three points in
every K.M.

The earth wire duly protected in G.I. pipe shalh 460 mm below ground level from
earth electrode (which shall be 1.5 mt. away frastepand then run either through G.l.
pipe or sufficiently strong muff covering along twvipole vertically upto junction box. In
junction box, the earth shall be so fixed withnmbles through screws that screw is
screwed to both junction box and the pole. In aafsenarmoured cable, he earth wire
shall be of minimum 4 mm dia G.I. wire and fixedjwfction box as above.
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(@)

TECHNICAL SPECIFICATION FOR COMPOUND LIGHTING

Tabular M S Pole

The pole shall be as specified in the Scheduleenfis. It shall be complete with
sole plate and cap, if required and shall havdedriholes of proper size at
requisite places for earthing.

The pole shall be treated internally, as well akermally upto a height of 12ft
from butt end with special bituminous preservasedutions, the remainder of the
outside being painted with one coat of Red Oxideer if required.

Erection of M S pole

The hole made in the ground for single pole ise¢@pproximately 1.85 mtr. deep.
A precast base block (450 x 450 x 150 mm thickpibe properly placed at the
bottom of the duly rammed hole and the pole, pdintéh a fresh coat of black
anticorrosive paint at the butt end upto a height2it and complete with slow
plate and cap is to be erected, plumbed and lipepraperly. The cable looping
box of dimension as specified elsewhere, and pehghpipe / pipes also of
specified dimension for cables entry into the cabdging box from underground
are to be fixed in specified position at this stage

The C.C. foundation (1:3:6) of dimension 450 x 46500 deep shall then be
cast using timber shuttering. The concrete mixtafégr pouring into position
shall be well spread and compacted by ramming. Sindtering shall not be
removed within 48 hours after casting. Concretekwainall be properly cured
after removal of shuttering and the excavated areand the foundation shall be
back filled with earth duly rammed using water amhsolidated in layer not
exceeding 150 mm at a time upto the required levgtound surface.

Cement concrete muffing (1:3:6) of specified dimensshall be cast at the base
of the pole upto the specified height above grolenel and it shall accommodate
the cable looping box. The muffing shall be finidheith neat cement plastering
of 3 mm thickness after the concrete work has pipget.

The pole shall be plumbed before and after the red@avork.
Painting

The pole shall be painted, after installation vatte coat of primer and two coats
of ready mixed anti-corrosive aluminium paint affmeparation of surface by
sand papering, cleaning, etc. for receiving fresiatcof paint, including
numbering poles.

Materials for C.C. work foundation etc.

Jhama chips shall be obtained by breaking gpadity jhama bats and shall not
be spongy or with any coating of foreign materidlisese shall be of sizes 34" for
base block and 1 ¥4* 2" (3/4cm) for foundation werKhese shall be screened
for removal of dust.
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(b) Sand shall be coarse, sharp and free from tbay, any other foreign materials
and shall be obtained from approved source.

(© Cement No. cement expect from approved sourak Ise used. Cement damaged
by water or otherwise shall not be used.

(d) Paint-shall be of approved brand and qualitg ahould be brought to site in
original sealed container-under no circumstancedl she paint be diluted with

linseed oil or otherwise.
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FEEDER PILLAR

The fabrication will be done out of 2 mm thicRCA sheet with double door and
inbuilt locking arrangement.

All connections (Incoming and outgoing) will lbeken out in cable alley with
suitable rated solid copper conductor.

The feeder pillar will have to be supplied withitable pedestal (MS angle iron
frame of MS channel base for grouting in the RC@ @noper gland at the
bottom).

The depth of the feeder pillar has been consttlas 400 mm.

The Bus Bars made of hard drawn Tinned copperfited on insulated DMC
supports.

Sizes and arrangement are suggestive. Exacast¢zarrangement will be decided
as per requirement.

The feeder pillar should be provided will teradiblocks for incoming & outgoing
cables. From MCCB to terminal block wiring will lo®ne with copper conductor
/ suitable cable. Incoming / outgoing U.G. cabldl we terminated in terminal
block. This will very much reduce congestion of leab

All dimensions in mm.
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1.00

2.00

2.01

2.02

3.00

3.01

CABLE WORKS

SCOPE

The intent of this specification is to define thequirements for the supply,
installation, testing and commissioning of the cabkystem.

STANDARDS

The work shall be carried out in the best wakship manner in conformity with
this specification, the relevant specification /des of practice of the Indian
Standards Institution, approved drawings and th&ruction issued by the
Engineer-in-charge or his authorized representafioen time to time.

In addition to the standards mentioned in ,2alliworks shall also conform to the
requirement of the following

€) Indian Electricity Act and Rules framed theréder.
(b) F ire Insurance Regulations.

(c) Regulations laid down by the Chief Electricadpector of the State / State
Electricity Board.

(d) Regulations laid down by the Factory Inspectaihe State.
(e) Any other regulations laid down by the locathauities.
EQUIPMENT SPECIFICATIONS

All materials, fittings and appliances to be supglby the sub-contractor shall be
of the best quality and shall conform to the speaifon given hereunder. The
equipment shall be manufactured in accordance wutlient Indian Standard
specifications wherever they exist or with the BBENEMA specifications, if no
such ISS are available. In the absence of any feg®mn the materials shall be
approved by the Owner or his authorized represgetat

All similar materials and removable parts shalldgform and interchangeable
with one another.

POWER CABLES

Power cables for use on 415 volt system shall b#16D volt grade, aluminium
conductor, PVC insulated, PVC sheathed single aimneoured and overall PVC
sheathed. Power cables for 11 KV system shall besiailum conductor, PVC
insulated, PVC sheathed, single wire armoured aedati PVC sheathed.

Power cables for 33 KV system shall be aluminiumduator, PILC, steel tape
armoured and overall PVC sheathed.

All cables conform to the relevant sections of I$54 Part | and Il.
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3.02

3.03

3.04

3.05

3.06

4.00

4.01

4.02

4.03

Unarmoured cables will be used wherever specifrethe cable schedule.
Sizes of 1100 Volt grade cables used for motordeedhall be as per Table 1.
CONTROL CABLES

Control cables shall be 1100 volt grade, 2.5 mmppeo conductor, PVC
insulated, PVC sheathed, single wire armoured waitloverall PVC sheath, as
per IS : 1554. Unarmoured cables shall be usedevkerspecified on the cable
schedule.

CABLE TRAYS

Cable trays shall be fabricated as per detailedvidgs. After fabrication, all
metal surfaces shall be cleaned free of mill sealé rust, degreased, given one
coat of redoxide primer and finished with one co#tbituminous aluminium
paint. After complete erection, the cable trays aughports shall be finally
finished with a second coat of bituminous aluminipamnt.

CONNECTORS

Cable terminations shall be made with orimped tgpélerless lugs of M/s.
Dowells make or approved equivalent.

CABLE IDENTIFICATION

Cable numbers shall be of self sticking type andpgroved make for individual
cores, and 2 mm thick lead strap for overall cable.

CABLE GLANDS

Cable glands shall be double compression type winalinium, type ‘H.W.’ of
M/s. Power Engg. Co. (Bombay) make or approvedvedgmt.

CABLE LAYING :

Cable network shall include power, control Agliting cables, which shall be laid
in trenches, cable trays or conduits as detailetienrelevant drawings and cable
schedules. Fabrication and erection supports dedahys / as required shall be
the responsibility of the sub-contractor. Cable tiray given on the layout
drawings shall be checked in the field to avoi@ifgrence with structures, piping
or air-conditioning duct and minor adjustments kih& done to suit the field
conditions wherever deemed necessary without atng egst.

High voltage, medium voltage and other contatdles shall be separated from
each other by adequate spacing or running thraudgpendent pipes.

All cable routes shall be carefully measuned @ables cut to the required lengths,
leaving sufficient length for the final connectiohthe cable to the terminals of
the equipment. The various cable lengths cut froia table reels shall be
carefully selected to prevent undue wastage ofesallThe quantity indicated in
the cable schedule is only approximate. The coturahall ascertain the exact
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4.04

4.05

4.06

4.07

4.08

4.09

requirement of cable for a particular feeder by sneag at sita and avoiding
interference with structure, foundation, pipe loreany other works.

Cables as far as possible shall be laid inpbtet® unout lengths from one
termination to the other.

Straight through joints if required shall be mégyeusing epoxy resin type troplin
jointing kit.

Cables shall be neatly arranged in the tren¢heays in such a manner so that
ODISHA-crossing is avoided and final take off toetmotor switchgear is

facilitated. Arrangement of cables within the trees / trays shall be the

responsibility of the sub-contractor.

All cables will be identified close to thearmination point by cable numbers as
per cable schedule. Cable numbers will be puncmettad straps (2 mm thick)
securely fastened to the cable and wrapped round it

Each underground cable shall be provided with tidbertags of lead securely
fastened every 3 OM of its underground length vaitleast one tag at each end
before the cable enters the ground.

In the unpaved areas, cable trenches shall béfiddrby means of markers as per
standard drawing. These posts shall be placectatitm changes in the direction
of cables and at intervals of not more than 50 il @t cable point locations.

All temporary ends of cables must be proteagdinst dirt and moisture to
prevent damage to the insulation. For this purpesels of all PVC insulated

cables shall be taped with an approved PVC or mubisulating tape. Use of

fabrication type or other fabric type tape is nonpéed. Lead sheathed cables
shall be plumbed with lead alloy.

R.C.C. cable trenches with removable coveshasvn on the drawings will be
provided by the Owner. Medium voltage cables dhallaid in 3 or 4 tiers in these
trenches as indicated on the sectional drawingactete cable trenches shall be
filled with sand where specified to avoid accumiolatof hazardous gas.........
RCC covers of trenches in process areas shall thectieely sealed to avoid
ingress of chemicals etc.

Cables shall be handled carefully during instaltato prevent mechanical injury
to the cables. Ends of cables leaving trenched kbaloiled and provided with a
protective pipe or cover.

Directly buried cables shall be laid undergibun excavated cable trenches
where specified on layout drawings. Trenches sbeallof sufficient depth and
width for accommodation of all cables correctly sgghand arranged with a view
of he dissipation and economy of design.

Depth of burying shall allow minimum 500 mm sodver for low voltage and
900 mm for 11,000 Volt cables.
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4.10

411

412

4.13

Cables shall be laid in trenches at depth as showine drawing. Before cables
are placed the trench bottom shall be filled witayer of sand. This sand shall be
leveled and the cables laid over it. The cabledl $igacovered with 150 mm of
sand on top of the largest diameter cable, and shatl be lightly pressed. A
protective covering of 75 mm thick second classhiedks shall then be laid flat.
The reminder of the trench shall then be backdilkgth soil, rammed and leveled.

As each row of cables is laid in place and befareering with sand every cable
shall be given an insulation test in the preserfcEngineer-in-charge / Owner.
Any cable which proves defective shall be replabetore the next group of
cables are laid.

All wall openings shall be effectively sealed aftestallation of cables to avoid
leakage of water.

Where cables rise from trenches to motor, pgugton lighting panels etc., they
shall be taken in G.I. pipes for mechanical pratectipto a minimum of 300 mm
above grade or as shown in the diagram.

Cable ends shall be carefully pulled through tbedaits, to prevent damage to
the cable. Where required, approved cable lubrishall be used for this purpose.
Where cable enters conduit the cable should beibdatge radius. Radius shall
not be less than the recommended bending raditiseotables specified by the
manufacturer.

Following guide of the pipe fill shall be used ®zing the pipe size :

(@) 1 cable in pipe - 53% full
(b) 2 cables in pipe - 31% full
(c) 3 or more cables - 43% full
(d) Multiple cables - 40% full

After the cables are installed and all testingamplete, conduit ends above grade
shall be plugged with a suitable weatherproof plasbmpound / “PUTTI", for
sealing purposes.

Where cables pass through foundation wallstloer underground structures, the
necessary ducts or openings will be provided iraade for the same. However,
should it become necessary to out holes in exidbngdations or structures the
electrical contractor shall determine their locatiand obtain approval of the
Engineer-in-charge before cutting is done.

At road crossing and other places where cares pipe sleeves adequate bed of
sand shall be given so that the cables do not sladkget damaged by pipe ends
after back filling.
High voltage cables shall be taken through indigicpipe sleeves.

Where joints or tape are required to be madte wiring, suitable junction

boxes or tap boxes shall be provided each equipyptdthe necessary cable
glands. The individual conductors shall be joineg heans of solder-less
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4.15

4.16

417

5.00

5.01

5.02

5.03

5.04

connections supplied integrally and mounted in Ite& on suitable insulating
supports or supplied separately and insulated.

Drum number of each cable from which it isetalshall be recorded along with
the cable number in the cable schedule.

Cables installed above grade shall be rumayst exposed on walls, ceilings or
structures and shall be run parallel or at riglgfl@mto beams, walls or columns.

Cables shall be so routed that they will not bgjestted to head from adjacent hot
piping or vessels.

Individual cables or small groups which rdong structures may be directly
attached to the structures by saddles or clamps.

They shall be rigidly supported on structural s&a masonry, individually or in
groups as required, using individual cast or malkearon galvanized clips. If
drilling of steel must be resorted to, approval tres secured and steel must be
drilled where the minimum weakening of the struetwill result.

Cables shall be supported so as to prevent uhgigdgging. In general distance
between supports shall be approximately 500 mnD@rém for cables upto 25
mm diameter and maximum 1000 mm for cables laitggan 25 mm dia.

Cable trays and supporting steel shall betgdaibefore laying of cables. The
painting shall be done with one coat of red leadtgand two coats of bituminous
aluminium paint.

TERMINATION

All PVC cables upto 1.1 KV grade shall be teated at the equipments by
means of double compression type cable glandsuafialum. Cable glands to be
supplied by the sub-contractor should be preferaidfg. Power Engg. Co.

(Bombay) make or approved equivalent. They shaleha screwed nipple with

conduit electrical thread and check nut.

Power cables shall be identified with redjopeland blue PVC tapes. Where
copper to aluminium connections are made, nece$sargtallic washers shall be
used. For trip circuit identification additionaldréerrules shall be used only in the
particular cores of control cables at the termoratpoints in the switchgear /
control panels and control switches.

In case of control cables all cores shalldmniified at both ends by their wire
numbers by means of PVC ferrules, or self sticlaagle markers. Wire numbers
shall be as per schematic / connection drawingd@®t&l shall have the samles of
PVC ferrules / cable markers approved before sttie work.

Where threaded cable gland is screwed intated opening of different size,
suitable galvanized threaded reducing bushing Slealised of approved type.
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6.4

Sub-contractor shall drill holes for fixing glandéerever necessary. Gland plate
shall be of nonmagnetic materials / aluminium sireetase of single core cables.

The cables shall be taken through glandsentid panels or any other electrical
equipment such as motors. The individual coresl shah be dressed and taken
along the cable ways (if provided) or shall be dixéo the panels with
polytheylene straps. Only control cables of sirgjland and lighting cables may
be directly terminated on to the terminals.

In case of termination of cables at the bottora painel over a cable trench having
no access from the bottom a close fit hole shoaldrdled in the bottom plate for
all the cable in one line, then bottom plate shdddsplit in two parts along the
centre line of holes. After installation of bottopmhate and cables it should be
sealed with cold setting compound. Cables shallclaenped over the open
armouring and connected to earth bus.

Cables leads shall be terminated at the egnpterminals, by means of crimped
type solderless connectors as manufactured by Biésvell Electro work or
approved equivalent.

Crimping shall be done by hand crimping / hydreally operated tool and
conducting jelly shall be applied on the conduchesulation of the leads should

be removed immediately before the crimping. Conahscsurface shall be cleaned
and shall not be left open.

TESTING :

Before energizing, the insulation resistantewery circuit shall be measured
from phase to phase and from phase to ground. réqisires 3 measurements if
one side is grounded and 6 measurements for 3 pirasés.

Where splices or terminations are requirectimouits rated above 600 volts,
measure insulation resistance of each length ofechéfore splicing and / or
terminating. Repeat measurements after spliceg antérminations are complete.
Measure the insulation resistance of direbtlyied cable circuits before cable
trenches are back filled. Repeat measurementladtd filling.

D.C. High voltage test shall be made after instiafaon the following :

(1) All 1100 volts grade cables in which straigtiirough joints have been
made.

(2) All cables above 1100 Volt grade. For recordppses test data shall
include the measured values of leakage currenesénse.

The D.C. High voltage test shall be performed daildel below :

Cables shall be installed in final position withtake straight through joints
complete.
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Terminations shall be kept unfinished so that nsotwitchgear, transformer etc.
are not subjected to test voltage.

The test voltage and duration shall be as peraetesodes and practices of Indian
Standard Institution.

6.05 PROFORMA FOR TESTING CABLES

DATE OF
TEST
(a) Cable NO. ..o
(b) Drum No. from which cable taken : ...l
(c) Cable from to
(d) Length of run of this cable .............cooiii i,
metre.
(e) Insulation resistance test
(1) Betweencore - 1 toearth .........ccccecvvvvvvveeeeee. M
(i) Betweencore - 2 to earth ............coooiiiiiiiii M
(i) Betweencore -3 to earth ..o M
(v) Betweencore - 1 tocore - 2......ccvveiveiiieneenn. M
(v) Betweencore - 2 tocore - 3 ....oiiiiiiiiiineen M
(vi) Betweencore - 3 tocore - 1 ...ooooiiiiiiiiiinnimn. M

) High voltage test Voltage Duration

TECHNICAL SPECIFICATION FOR EARTHING INSTALLATION

The installation shall generally conform to 1.S43@ndian Standard Code of practice for
Earthing, as amended upto date.

1. Earthing Electrode
The earthing electrode shall be galvanized ste pf class B medium quality 60
mm dia bore and 3.0 M long. A hole shall be prodié 100 mm (4”) from the
top end to receive a 13 mm (1/2") dia galvanisheitl dnd the bottom end shall be
chisel cut for easy penetration into soil.

Alternate layers of Charcoal or Salt and coke teptmvided for Electrode as per
l.S. code of Practice unless specified otherwise.
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(@)

(b)

One No. SWG G.I. wire (unless otherwise specifi@®ll be connected securely
on the properly cleaned surface at the top endpaf @lectrode by means of a 100
mm (4”) long x 13 mm (1/2”) dia G.I. bolt nut anduble washers. The earth lead
conductor shall be protected mechanically be me&ascontinuous length of G.1.
pipe (Class A) having 13 mm (1/2”) inside diamaipto a height of 0.60 M (2")
above ground and the same shall be completelyd fikgh bitumen compound
and topped upto overflowing.

Masonry Inspection Pit

The inspection pit for the earth station shall pprax 0.56 M x 0.56 M (1'-10" x
1’-10") outside dimensions and approx. 0.45 M (1y-6deep when completed,
having 5” thick cement brick work with®Iclass bricks in cement mortar (6 : 1)
both inside and outside plastering 19 mm (3 / #ick and neatly cemented 1.60
mm (1 / 16”) thick, both inside, outside and togeTopening on top shall be
provided with a C.I. ring with lockable cover fixédsh with ground surface.

All the excavations shall be duly back filled, sked and rammed.

Locations for Earth Electrodes

Electrodes shall be buried at least 2 M (6’-6") gvweom the building pole or
object to be earthed. However, earthing electrdolek.C. installations should be
as clode to the down conductors as possible.

Electrodes when installed in parallel, shall notdieced less than 2 M (67-6")
apart and preferably placed at distances greatertthice their lengths.

Earth Busbar

Galvanised M.S. Flat

The Busbar shall be of suitable size and lengthspeecified in the Schedule of
items, heavily galvanized and having adequate nuwibérilled and tapped holes
30 mm apart, completed with G.I. bolts, nuts, veastior securely connecting the
earth leads and earth continuity conductors. Thebé@ushall be fixed on wall,
having clearance of 6 mm from wall with spacinguiasors with at least the
numbers 13 mm (1/2’) G.I. rag bolts spaced abotg M (1'6”) apart.

Copper Flats

To be used, as specified, in the Schedule of Iterhere earthing requirement are
more stringent. Brass bolts, nuts washers skealised for connections.

Value of Earth Resistance

Incase of installations where the load does noeedcd K.W. the resistance to
earth shall on no account exceed 5 K.W. the registaghall not exceed 1 ohm.

For sub-station, the value is 1 ohm.
For L.C. installations the value is 1 ohm.
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TECHNICAL SPECIFICATION FOR OUTDOOR TYPE
POWER DISTRIBUTION BOARD

Supply of Outdoor type, Self Standing, Floor modnisockable, Gasketed, vermin proof
Feeder Pillars made out of 2 mm thick MS sheetl gt#gh MS Angle Frame for
strength), Rain Protected through canopy (3 mmnkteieet steel), duly painted with two
coats of Red-Oxide & two coats of Grey enamel pasmting 3 mm thick removable,
bottom entry gland plate confirming IP-51.

1.

10.

11.

12.

3 Ph, 4 wire Aluminium Bus Bars of sufficientting shall be charged from
Incoming SFU with FR PVC insulated multi-strandgxible annealed copper
conductor wires, ECKO / FINOLEX / HAVELLS / L&T makof suitable size.

The Aluminium bus bars shall be mounted on suitabfgport insulators. Bus bars
shall be insulated with heat shrinkable sleeves.

Incoming to SFU shall be taken from AluminiumsBBars with multi-strand, FR-
PVC insulated annealed copper conductor wires (ECKMIOLEX / HAVELLS
/ L&T) of suitable rating.

Wiring form outgoing SFU’s shall be done througR-PVC insulated, multi-

strand, tinned copper conductor wires of suitalite sip to coloured terminal
connectors (Elmex / Essen / Connect well make). #8%@ connectors are to be
provided and mounted on the rail.

All the wires shall be terminated with propezesof copper lugs having colour
coded PVC sleeves.

Feeder pillar shall have an Earthing Bus ofisigiit rating. Feeder Pillar shall
have provision of earthing at 02 points with minfmd@0 mm stud. Continuity of
earthing to doors shall be done through flexiblppss braided conductor.

Panel shall have sturdy & fine wire-mesh for Natural cooling.

Panel shall be provided with minimum two numbsxolts for lifting of the Panel.
Panel shall have hinged type, lockable frontrgl@ath pad locking facility.

Panel shall have enough space for terminati@nefnumber incoming armoured,
HR-PVC insulated, Aluminium conductor cable of able size and 5/3 + 3
Number out going through armoured, HR-PVC insuladaiminium conductor

cable of suitable size through double compressadecglands.

Panel shall have suitable Panel llluminatiompaaving control through separate
MCB.

Drawing shall be got approved before manufaugur

Vendor to give BOQ, GA Drawing (showing dimems) of the panel offered
indicating catalogue number of each component edfer
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TECHNICAL SPECIFICATION FOR SANITARY AND PLU MBING

1.0

2.0

WORKS

The following specifications are to be read conjunction with the details
given in the schedule of quantities.

Standard Specifications : All works undhbrst contract shall be carried out in
accordance with the technical specificationsth® latest issue of the Indian
standard Specifications applicable to the tipaar class of work. If Indian

Standards are to not formulated for any paldr material of work, the

relevant British Standards shall apply, Remv@ssues of I.S. Specifications
applicable to the particular work have bedescribed along with the
specification for the respective works . lase of any confusion or dispute
regarding the meaning and interpretation afiy aspecification for the

respective works. In case of any confusion d@spute regarding the meaning
and interpretation of any specification fibre respective works, the decision
of the Owner/Architects shall be final anohding on the Contractors.

General Specification fro water supply. Sanitémgtallations, sewerage &
Drawing works.

a. Execution through licensed Sanitary cadrs Firm.

All water supply, sanitary installations, wesage & drainage works
shall be executed through licensed sanitamytractors. Particulars of the
firm viz. Name & address of the firm. regaion & license no etc.
(Issued by the authorities) shall be furaghalong with the tender.)

b. Complying with by-laws etc. of local Autiitces.

All water supply, Sanitary installations, seage & drainage works shall
be carried out by skilled and licensed plemsbtechnicians in a
workman like manner complying in all respectwthe relevant by-laws
of the Municipal or of the local Authoritiasnder whose jurisdiction the
work has be executed.

c. Contractor's responsibility for sanctionnfrdocal authorities.

For the works undertake by him & works degent on his work, the

contractor shall prepare plans/drawings gedl it sanctioned from the
Municipal or other Govt. Authorities as may bequired by law, the

contractor shall include the cost for themeain his tender rates unless
otherwise specified in the tender Items.

d. Contractor's responsibility to ensure camdimce of existing services.
During execution of the new works , the Caator should ensure that
the existing services (viz. water supply, sewleain Lines etc.) are not
disrupted inany way & in case it happenscidentally the services
shall be restored immediately at contractn's.

However, when in the opinion of the ArchiteblisUO, it is imperative to
locally divert/ Disconnect for a short timeoanect the existing lines, it
shall be done by the Contractor as directsd the Architect/NLUO.
Payment for the necessary pipe lines wouldnbee as per tender
items, however all other costs including temyerneasures shall be borne
by the contractor.
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3.0
3.1

3.2

3.3

4.0

5.0

6.0

7.0

8.0

9.0

Documents to be enclosed along with ihal bill :

Completion Dressings : On completion of albrks under his contract, the
contractor shall prepare & submit (At his owss®} 3 sets (1. Blue print or
Drawing on treating cloth & 2. Ammonia printef each drawing ) of

completion drawings, showing the entire syswmwater supply, sanitary
installations, drainage & sewerage disposatorporating up to date changes
(If any) at site in all the works mentioneabove & permanent structures,
roads, pathways, boundary lines etc.

The following drawing ( In scales as insteettby the Architects) shall be
prepared and submitted to the Architects alenthp the contractor's final bill :

The following drawings ( In scales as insted by the Architects) shall be
prepared and submitted to the Architects @lonth the Contractor's final bill.

a. Site layout (Sewerage & Drainage Lines)
b. Any other drawings as required any ing&dcto be done by the
Architects.

List of materials / installations handed roven completion of works in all
respects and satisfactory testing, the cotttrashall prepare & submit a list
along with the final bill of all materialsiistallations handed over to the
authorized representative of owner.

Transfer of Manufacture's guarantee : Whanufacturers guarantee period for
any material/ installation expired at a lettate then that of the expiry date
of the defect liability period of the conttar, the contractor shall transfer
the guarantee inthe name of the owner ttassfer should be made at the
item of submitting the contractor's bill fotease of retention money.

Cement : The cement must be kept in ptilige under cover, Samples of
cement may be taken by the Architects/Owimtem time to time for testing
at any approved laboratory whose reportdl sb& accepted by both parties.
Sand : Sand is to be clean, coarse aratpskland is to be washed, if so
directed.

Aggregate : The aggregate for the reimfdrcement concrete work shall be
stone chips or broken gravel of approved liguavhich will pass through
12mm. mesh but be retained on 6mm mesh.

The aggregate for the support or drain gip@anhole chambers etc. shall be
of stone chips of 20mm & down size.

Concrete : For reinforced cement concreterkwthe cement, sand and
aggregate shall be in the proportion of d)2or foundation work, the mix
will be in the proportion of ( 1:3:6) whenevereinforced cement concrete
(RC.C.) is mentioned in schedule of quantitig#s,shall mean inclusive of cost
of steel reinforcement bars, providing & renmgy shuttering etc. all complete.
Bricks : Bricks shall be of the best amwyalwill burnt sound, hard & giving
clear ringing tone of sound when struck agaieach other and well shaped
bricks having crushing strength so kg/sq. anless stated otherwise in the
respective schedule of items of standamdedsions and to be soaked for at
least six hours in water before use.

Brick work : The brick work shall be im@ish bond, and shall be Ilaid in
cement sand mortar in the proportion of 16 not mentioned otherwise.
Where corbelling is necessary, projectionegch course shall not exceed (2
1/4™) 57mm. All brick work must be kept watl the mortar will fully set.

10.0 Soling : For soling, the bricks shall baving crushing strength 75 kg/sq. cm.,

bricks laid flat, the joints being well pack with loose sand.
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11.0 a)

12.0

Excavation general : Excavation slgdherally form part of the item
under the schedule and shall not be pld separately unless
otherwise specified in the schedule of quemstitlt includes excavation
in all kinds of soil including shoring andailing out water where
necessary and refilling the excavated tresichie 15 cm layers properly
rammed and watered and neatly dressed atifttipe excavation is done
to dimensions greater than those shown ke t drawings or as
directed by the Architect /NLUO, the excessptth shall be made good
at the cost of the contractor. The excavatweork should be done in a
manner that does not in any way endangerstddality of the adjacent
buildings or other structure or services. Whexmey road. Pavement of
crossing are cut these shall be restoredhéir original conditions at no
extra cost. Moreover after completion of therk the contractor shall
have to dress the site including disposil the surplus earth at their
own cost as directed by the Architect/NLUO.

Trenches, General : The width of the lmédtrenches shall be the exact
width as show onthe drawings or as spetifie

In the firm soil , the sides of trenches lshi#e kept vertical upto a
depth of 1.82 meter and for a greater defitk, trench shall be widened
be allowing steps of 45cm (1'-6") on either esidfter every 1.82 M depth
from bottom so as to give side slopes &4'(1o 1") 6 mm to 25mm.
Where the soil is soft, loose or slushy thedth of steps shall be
suitably increased as directed by the AedtiNLUO. It shall be the
responsibility of the contractor to take cont@lanstructions in writing
from Architect/ Employee regarding the steppirsdpping or shoring to
be done for excavation in trenches deepean th83 M for firm sill or
any depth for soft, loose of slushy soil.
The bed of the trenches shall be made lewel firm by watering and
ramming. Any soft or defective spots thate dound shall be filled with
concrete of the same proportion as specifiedas may be directed by
the Architect/Owner.

Sanitary Installation:
a. Indian Type W.C. Pan : The W.C. pan shall dbewhite vitreous China
of specified size and pattern wash down typgess otherwise specified.
It shall be of back flush inlet type. The pahall be of approved best
quality and shall bear the mark of the Mawtdrer. The pan shall be
provided with a 100 mm C.I. "P'or 'S' temp specified in the item with
minimum 50 mm seal.
b. Fixing : The W.C. pan shall be sunk or eafsom the general floor as
specified, but its surrounding floor shall bepged towards the pan. Care
shall be taken so that the pan is not damagdte process of fixing ; if
damaged in any way, it shall be replaced imatety. It shall be fixed
in a proper cement concrete base of [1:3:6p@rion taking care that
the cushion is uniform and even without hgviany hollows between
the concrete base and pan.
The joint between the pan and the trapl sha made with cement
mortar [1:2] with jute hessian gasket soakedadal tar and shall be leak
proof.
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13.0

14.0

15.0

16.0

17.0

b)

European type W.C.

a. European type W.C. pan shall be reaflighed . of wash down
type, shall bear the mark of an approvednfand shall be of best
quality. The closet shall be of vitreous ehimare having integrated trap
'p' or 's' type with or without vent hole rigir left as directed.

b. Seat :The seat with lid shall be of soiihite plastic or approved
colour or as specified with rubber buffersdashall be fixed in position
by using chromium plated (C.P.) brass hinges scr@ws.

Urinal :

a) Lipped Front Urinal : The urinal shall b flat back lipped front
basin of required dimensions of white vitreowchinaware of an
approved make as specified . It shall be dfixe position by using rawl
plugs embedded in the wall with screws obper size or fixed as per
approved Manufacturer's specification. Each uristaall be connected to a
32 mm N.B. PVC waste pipe with clamps whichalsdischarge into a
channel or floor trap, or as specified.

b. Painting : The inside of the invisible rpans of the fittings and
brackets connected with urinal basin shall p&nted with approved
bituminous paint and outside of the brackets, shall be painted with a
priming coat of red oxide to give an eveadsh to match the colour of
surrounding walls. The cost of such paintinglisbe included in the rate
guoted for the concerned tender items.

Flushing System

a) Only where specifically instructed forPBN.C.s and ODISHA type
I.LP.W.C.s, low level type flushing cistern to Ipgovided and shall be of
white vitreous chinaware of approved make, [ifers capacity  with
internal fittings, brackets and C.P. 40mm flpgbe & bend with rubber
packing , brass C.P. handle etc. The low ldypke flushing cistern shall
be connected with the W.C. pan by means@hm dia C.P. flush
bend with rubber packing. The inlet pipeslisiv@ connected with brass
C.P. heavy connector of required length with ketds C.P. nuts & washers.
Wash Hand Basin

Wash Hand Basin : The basins shall be wdfite vitreous china of
approved pattern. The size of the basin shalbs specified. The basins
shall be of approved quality and make.

Fittings : Each wash hand basin shall be idem with pillar tap as
specified, having a centered tap hole with. @rBtruded nose pillar cock
heavy type. This must be included with 32 mmdiR. basin waste, C.P.
Bottle trap & concealed G.I. waste pipes (@avy PVC waster pipe of
required length with C.P. brass couplings) astedtain the respective
Schedule of items.

Fixing : The circular basins shall bepported on counter top and the
rectangular basins shall be supported oram of C.l. concealed type
brackets embedded in wall or fixed in positpn means of wooden
cleats and screws as required.

The waste pipes shall discharge into ftber trap inlet or as specified.
Sinks :

Sinks : The sink with drain board shall béest quality stainless steel,
make of approved quality & brand . The size dtiie sink shall be as
specified. The sink shall be of approved duali

Fixing : The sink shall be supported onSMabricated on C.I. cantilever
bracket to match with sink profile. Embedded fixed into position by
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means of wooden cleats and screws or embeddedall with concrete
as per site condition. The brackets shall paénted with approved shade
and colour to match with the surrounding simi

c) The G.l. waste pipe shall discharge ifiamr trap inlet or as specified.

18.0 Toilet Requisites :

a) Mirrors : The piece glass mirrors shall approved make glass as
specified. The size and shape of the mirsball be as specified. It
shall be mounted on the asbestos sheet hall ke fixed in position
by means of C.P. brass dome shaped screws roNdder washers and
rawl plug firmly embedded in wall .

The plate glass mirrors of suitable shap&ssize as per detailed
drawings shall be provided with accessorigs found counter type
basins.

b) Water connection : water connection to Hlog cistern, wash hand
basins shall be by means of white PVC conmemt&.P. connector with
stop cock as specified inthe respective stem

c) Shelf : Unless otherwise specified the fsh&hall be of porcelain of
approved quality & design. The size of theelsshall be as specified.
The brackets shall be fixed to the wall withP. brass screw to wooden
plug firmly embedded in the wall.

d) Urinal Partition : Unless otherwise specifigattition for urinal shall be
shape out of 20mm thick x 900 mm white marbiging shall be done
by inserting the portion approx 75mm inside |Wafgrouting the same in
cement concrete (1:3:6). All the exposed sudack edges shall be
properly ground to shape and polished. Joinh witall to be finished with
white cement.

e) Towel Rail : The towel rails with bracket ofabs C.P. or anodized aluminum
as stated in Schedule of Items shall be of appr®l@pe and design. The
size of the rail shall be of approved shape antgde3he size of rail shall be
of approved shape and design. The size of theshail be as specified. The
brackets shall be fixed by means of C.P. brassnscog Rawl plug firmly
embedded in wall.

f)  Paper Holder :- The paper holder shall be fdvitevvitreous chinaware of
recessed type & the rate shall include chase guttirwalls, setting in cement
sand mortar & making good the all round joint withite cement.

19.0 uPVC(SWR). soil , waste and vent Pipes and fitigs

a) UPVC Pipes and fittings The uPVC pipe and fittings should be of I.S.I
marked pipes & fittings conforming to .S 13592 929Type A of latest
editions, of approved quality. The pipes shall e ffrom cracks and other
flaws. The interior of pipes and fittings shall dlean and smooth and painted
inside with approved anti-corrosive paint.

Nominal mass : The nominal mass and thicknesgipds are given below
along with Tolerance acceptable as per I.S. norms

Wall thickness type

Normal outside Tolerance on -a
diameter outside diameter
MIN MAX
75 +0.3 1.8 2.2
110 +0.4 2.2 2.7
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b)

160 +0.5 3.2 3.8

Fixing : The pipes and fittings shall be fixed to wallsusyng proper clamps.
The pipes shall be fixed perfectly vertical or idiree as directed. All soil
pipes shall be carried up above the roof and diale uP.V.C vent cowl.
Where pipes are laid along walls, the uP.V.C pigesto be fixed 25mm
away from the wall surface. Fabricated M.S. flathwiG.l. clamps and
necessary nuts and bolts are to be used for thhEope may be used only on
specific instructions of of Architects / NLUO, wieediversions are to be
provided. Payment for such fabricated M.S. clanmmnders shall be made
separately as per Schedule of items.
The access door fittings shall be of proper desg as not to from any
cavities in which fill may accumulate. Doors shib#é provided with brass
bolts & rubber insertions connections between npgie and the branch pipes
shall be mad by using trenches and bends invariatile access doors for
cleaning.
In this method, instead of forming a socket on pige and spigot on
other, an injection moulded socket fitting or caarpis used, with a
provision to take in the pipes at both ends. Afterperly cleaning ends of
both the pipes the solvent cements are applietit@surfaces to be jointed
and the joint ismade at ambient temperature. ligecmoulded fittings
only shall be used in preference to fabrigdtttings. Only solvent
recommended by the manufacturers of the pipes Bbalsed and full load
on the joints applied only after 24 hours. The pipleall be cut
perpendicular to the axis of the pipe length witmetal cutting saw. Pipe
ends have to be beveled slightly with abeveling (Bemer) at an angle of
about 30 degree. The total length of insertion sb¢kjection moulded
socket or couplet) shall be marked on the pipe @metked how far the
pipe end could be inserted into the fitting sockétempt shall be made to
push the pipe to marked distance, if not possibéball at least be pushed
for 2/3 of this distance.Dust, oil, water grease shall be wiped out with
a dry cloth from thesurface. Further the greaseulshde thoroughly
removed with a suitable solvent, such as methylgmeride or as an
alternative the outside surface of the pipe andrbiele of the fitting may
be roughened with emery paper. Generous coatingsleént cement shall
be evenly applied on the inside of the fittingsuerd the circumference of
the full length of insertion and on the outsidetloé pipe end up to the
marked line with a brush of suitable dimension. pie shall be pushed
into the fitting socket and held for 2minutes akeowise the pipe may
come out of the fitting due to the slippery qualdy cement and the
tapering inside bore of the fitting. The surpluseat on the pipe surfaces
shall be wiped out. If the solvent cement has prape pipe will come out
of the fitting. In summer months joints shall bedeagreferably early in
the morning or in the evening when surrounding mment is cooler.
This will prevent joint from pulling apart when tipgoe cools off at night.
Heat application method for jointing shall not iewed.

Flanged Joints :

For jointing uPVC pipes particularly of larger sizevalves and vessels
and larger size metal pipes where the tensile gtinas required the joint
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d)

f)

is made by the compression of a gasket or ringisg¢hk face of Cl
flange. Flanges solvent welded to the uPVC pipa# ble supplied by the
manufacturers.

Rubber Ring Joints :

Rubber ring joints can provide a watertight sedldmresist pull. As such
these may be used only as repairs collar and fotig pipes larger than
110mm. Such joints may be provided on pipes, wiaidh buried in the
ground and supported throughout on bedding sahlegtare not subject to
movement and longitudinal pull. The material oftsabring shall conform
to IS : 5382-1985, where aggressive soil are mét,vgynthetic rubbers
perform better for jointing. The ring shall be hedsn a groove formed in
plastic or metallic housing. The ring shape andntie¢hod of compressing
the ring vary considerably in different type ofrjts. Most joints often
require the application of lubricating paste, whattall be procured from
the manufacturer of PVC pipes.

Mode of Measurements :

The length shall be measured in running metre cbi@ a cm for the

finished work which shall I include uPVC fittinguuch as bends, tees,
elbows, reducer, crosses, plugs, sockets, nippidsnats, but exclude,
taps, valves, etc. All pipes and fittings shalldeessified according to their
outside diameter. Reducer shall be measured alonly the larger

diameter pipe. As far as jointing is concerned etheugh explained in

foregoing paras the jointing of pipes shall beiedrout as per the code of
practice.

Testing : Prior to testing ,safety precauti@m®uld be instituted to protect
personal and property in case  of test failure.@ohdpressure test with
water ,do not use air or other gases for presssteng . The piping
system should be adequately anchored to limit meweMWater under
pressure experts thrust forces in piping systerhsusk blocking should be
provided at changes of direction,change in size andead ends.Tables for
initial set and cure times before pressure testihguld be preffered.The
piping systems should be slowly filled with watésking care to prevent
surge and air entrapment. The flow velocity shontit exceed 1feet per
second.All trapped air must be slowly realeasedid/erust be provided at all
high points of the piping system.All valves and ralief mechanisms should
be opened so that the air can be vented whilesyiseem is extremely
dangerous and it must be slowly and completelyecmrior to testing.The
piping system can be pressurized to 125% of itsigded working
pressure.However care must be taken to ensureréissyse does not exceed
the working pressure of the lowest  rated componenn  the
System(valves,unions,flanges,treaded parts etc)pfésesure test should not
exceed one hour.Any leaking joint or pipe must beaut and replaced and
the line recharged and retested using the samediuoe.
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20.0.

20.4

20.5

g uP.V.C pipe:uP.V.C pipes shall conform 15 13592 Type A with
solvent cement joints . The main uP.V.C pipeslldbe of 110mmdia
O.D.as specified

PIPING MATERIALS

Installing of Pipes

» Fit the welding machine with the dies of requirepdepand fittings diameter to
be processed and connect with plug to the 230 Vepaupply socket. Wait
until thermostat light on the machine goes offjéating that welding machine
has reached the working temperature {28p

» Cut the pipe at right angles to axis. In ordervoia the errors in defining the
distances and direction of the fittings, one magy apencil for markings.

* Push the end of the pipe and simultaneously thiediwithout turning them
up to the marked welding depth into tools. It isportant to observe the
heating times of assembly parts.

» After stipulated heating time, quick remove pipefiging from the welding
dies. Join them immediately and without turningtiluthe marked welding
depth of pipe is covered by the PP-R fitting.

* After heating the joining parts don’'t push themormusly. At the stage of
joining, it is possible to effect the rotation orimum 18to 15 in order to
perform coaxial correction.

Fixing Ferrules

20.6

20.7

For fixing ferrule, the empty main shall be dull@nd tapped at 4-5° to the
vertical and the ferrule screwed in. The ferrulestrhe so fitted that no portion of
the shank shall be left projecting within the misito which it is fitted.

Cutting Chases in Masonry Walls

The chases up to 7.5 x 7.5 cm shall be made iwé#he for housing Gl pipes etc.

These shall be provided in correct positions asvehia the drawings or directed

by the Architects. Chases shall be made by cmgetlut the masonry to proper
line and depth. After Gl pipes etc are fixed in sds the chases shall be filled
with cement mortar 1:2:4 or as specified may belenffush with the masonry

surface. The concrete surface shall be roughengdwiie brush to provide a key

for plastering.

Water Fittings

Unless otherwise specified, all gunmétiihgs such as gate, globe, check &
safety valves shall be fitted in pipe line in a g®o workman like manner.

Necessary unions shall be provided on both endshef valves for easy

replacement. The joints between fittings and pipkall be leak-proof when

tested to a pressure of 2.5 times of working pmesstine defective fittings and

joints shall be replaced or redone.
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20.8 Making water connection

A pit of suitable dimension shall be dug at pleént where the connection is to be
made with main line and earth removed up to 150 lmtow the main. The flow
of water in main shall be disconnected by operategnearest sluice valve on the
main. The main shall be drilled and slopped att#5he vertical and the ferrule
of required size shall be screwed in. The ferrsiball be fitted in a manner so that
no portion of projection of the shank shall be [@fjecting within the main into
which it is fitted. Ferrule shall be non-ferrousteral with a C.I bell mouth cover
and shall be of nominal bore as required.

20.9 INTERNAL WATER SUPPLY, PLUMBING

GENERAL

1 The scope of internal water supply, plumbing slealhsist of provisioning and
fixing of the following for each dwelling unit ofagh block.

a) CPVC Pipe (10Kg/sqcm) with fitting and valves water supply
The entire work shall be carried out by licensadrger

WATER SUPPLY

Scope of Internal water supply will include as unde

a) All CPVC pipes (10Kg/sgcm) and fittings includinglves etc. of sizes and
as per layout and details shown on Tendered drawing

MATERIALS
4 All CPVC Pipes shall be ISI Marked of approved mak&0Kg/sqcm.pressure.
> All CPVC fittings shall be of approved make.
° Valves shall be of approved brand.

LAYING , FIXING AND FITTING OF CPVC PIPES

7
All pipes below ground shall be laid in trenchesl ahall have minimum cover of
600 mm.

In the concealed portion of plumbing no joints &h& provided in the pipe lines
except in the fittings i.e. bends, elbows, teesrapgdles where required.

Unions: Contractor shall provide adequate number of mmian all pipes to enable
dismantling later. Unions shall be provided neachewalve, stop cock or check
valve, and on straight runs as necessary at apptegdocations as approved by
PMC/NLUO.
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1
o Puddle Flanges Puddle flanges shall be proveigo all connections i.e. inle
outlet, overflow and scour of the overhead tanlkerekier required.

i Approval Of Layout Of Pipes And Position Of Fixtarét Site: The contractor
shall mark the location of all fixtures and fittsx@nd layout of pipes on the walls/
floor/ ground at site and take approval of PMC/NLUW&0ore commencement of
cutting chases for Pipes.

MISCELLANEOUS
CPVC GRATING OVER OVERFLOW CHANNEL:
a) CPVC grating to be provided on overflow channelllsha removal type and

made out of solid CPVC bars of size 10mm x 18mme Width of the grating
shall be 300mm.

One sample piece of grating shall be got approveah the PMC/NLUO before
bulk supply order is placed.

20.9 Installation of Water Meter and Stop Cock

The G.I lines shall be cut to the requikexigths at the position where the meter
and stop cock are required to be fixed. Then entdepipe shall be threaded. The
meter and stop cock shall be fixed in a positiomtgans of connecting pipes, Gl
jam nut and socket etc. The stopcock shall be fixear the inlet of the water
meter. The paper disc inserter in the ripples efrieter shall be removed. And
the meter is installed exactly horizontal or vetim the flow line in the direction
shown by the arrow on the body of the meter. Cha#l §e taken that the factory
seal of the meter is not disturbed. Wherever theenghall be fixed to a newly
fitted pipe line, the pipe line shall have to benpdetely washed before fitting the
meter.

20.10 Connections to RCC Water Tanks

The contractor shall provide all inlets, outletgashouts, vents, ball cocks,
overflows control valves and all such other pipewnnections including level
indicator / controller to water storage tanks aledafor. All pipes crossing
through RCC work shall have puddle flanges fabedawith MS/GI pipes of
required size and length and welded to 6mm thick pie. All puddle flanges
must be fixed in true alignment and level to enduréher connection in proper
order.

Suitable float controls of an approved make, sdgufexed to the tank,
independent of the inlet pipe and set in a posifioch that water inlet into the
tank is cut off when filled up to the water lineh& water level in the tanks shall
be of adjusted to 25mm below the lip of the overflpipe. Full way gate valves
of an approved make shall be provided as nearahle @as practicable on every
outlet pipe from the storage tank except the owerfpipe. Overflow and vent
pipes shall terminate with mosquito proof coupling.

The overflow pipe shall be so placed to allowdiszharge of water being readily

seen. The overflow pipe shall be of size as indital stop valve shall also be

provided in the inlet water connection to the tafke outlet pipes shall be fixed
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20.11.

20.12

20.13

approximately 75mm above the bottom of the tankatols which the floor of the
tank is sloping to enable the tank to be emptiedlieaning.

Disinfection of piping system and Storage Tanks

Before commissioning the water supply system, dbmetractor shall arrange to
disinfect the entire system as described in theeaing paragraph.

The water storage tanks and pipes shall first lbedfivith water and thoroughly
flushed out. The storage tanks shall be filled withter again and disinfecting
chemical containing chlorine shall be added grdguwathile tanks are being filled
to ensure thorough mixing. Sufficient chemical sbal used to give water a dose
of 50 parts of chlorine to one million parts of watlf ordinary bleaching powder
is used, the proportions will be 150 gms of powaed 000 liters of water. The
powder shall be mixed with water in the storagektdha proprietary brand of
chemical is used, the proportions shall be spetibg the makers. When the
storage tank is full, the supply shall be stopped a@l the taps on the distributing
pipes are opened successively. Each tap shalbbedwhen the water discharged
begins to smell of chlorine. The storage tank Istan be filled up with water
from supply pipe and added with more disinfectihgraical in the recommended
proportions. The storage tank and pipe shall teemain charged at least for three
hours. Finally the tank and pipes shall be thordufbshed out before any water
is used for domestic purpose.

Shifting of Excavated Surplus Material

Contractor shall make his own arrangement to #héftsurplus excavated material
within the site limits as directed by Engineer-imaoge.

Testing

a) All water supply system shall be tested to hydiostaressure test of at least two and

half time the maximum pressure but not less th&Kg/Sq Cm. for a
period of not less than 24 hours. All leaks ancedf in joints revealed
during the testing shall be rectified and got apptbat site.

b) Piping required subsequent to the above presseteshall be retested in the same

manner.

c) System may be tested in sections and such secsioal$ be entirely retested on

completion.

d) The Contractor shall make sure that proper noisetgsulation of fluid is achieved

through the entire piping network of the systemaswned. In case of improper
circulation, the contractor shall rectify the defee connections. He shall bear
all expenses for carrying out the above rectifarai including the tearing up
and refinishing of floors and walls as required.
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21.0

22.0

INTERNAL WATER SUPPLY SYSTEM:
Supplying, laying, jointing, testing &commissionirapproved make chlorinated
Polyvinyl Chloride (CPVC) pipes of approved makepas IS: 15778 & ASTM-D
2846, GRADE SDR 13.5(CLASS-2)., having thermal #itgbfor hot & cold
water supply, including all CPVC plain & brass thded fittings i/c fixing the
pipe with clamps at 1.00 m spacing malleable figiviz., tees, elbows, flanges,
unions etc.,including cutting threading, fixingan/walls, below ceilings, under
floor etc., as per drawings. The quoted rate sinalude necessary earthwork,
chasing in walls, making bores in walls, foundasi@md slabs and making good
the chased surfaces and bores in CM 1:4.

Supplying, installing and testing approved makdM/Brass ball valves
conforming to IS 1703 with unions etc., complete

25 mm nominal bore
32 mm nominal bore
40 mm nominal bore
50 mm nominal bore
63 mm nominal bore

Providing and fixings Union of approved tjiya(screwed end)

25 mm nominal bore
32 mm nominal bore
40 mm nominal bore
50 mm nominal bore
63 mm nominal bore

RAIN WATER SPOUT AND PIPES

Providing and fixing on wall face unplasticised PY&@orking pressure 4 Kg. per
sqcm) rain water pipes confirming to IS : 4985 udlthg jointing with seal ring
conforming to IS : 5382 leaving 10 mm gap for thakexpansion.

Single socketed pipes
110 mm diameter

Providing and fixing on wall face unplasticised V® moulded fittings /
accessories forunplasticised - Rigid PVC rain watges conforming to IS :
13592 Type A including jointing with seal ring confning to IS : 5382 leaving
10 mm gap for thermal expansion

110 mm beneavith door
110 mm plain bend
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110 mm shoe

Providing and fixing unplasticised-PVC bracketd approved design to
unplasticised-PVC rain water

By means of nuts and bolts hard wood pluggveed with M.S. screws of

required length including cutting
brickwork and fixing in cement mortar 1:4 (1 cernhed coarse sand) and making
good the wall etc. complete.

110 mm diameter

23.0 Galvanized Iron pipes
a) Fittings : The pipes shall be of galvaniz¢ds per I.S. 4736 of latest
edition) steel, screwed and socketed and stwiform to I.S. 1239 ( Part-
) of latest edition. The fittings shall be afialleable cast iron (Galvanized
) with ISI mark up to 100mm nominal bore. Foipgs above 100 mm
N.B., welded steel fittings (Galvanized) may lsed. Unless otherwise
specified thread shall be screws taper thraad sockets parallel thread
and each tube shall be laid beveled sufftgremo prevent damage to
the leading thread.
Nominal Bore. weight of Pipe in Kg/mtr
Light Medium Heavy
15mm 0.96 1.23 1.46
20mm 1.42 1.59 1.91
25mm 2.03 2.46 2.99
32mm 2.61 3.17 3.87
40mm 3.29 3.65 4.47
50mm 4.18 5.17 6.24
b) Laying & Fixing : Where pipes have to bat or rethreaded. ends shall
be carefully filled out so that no obstructiorbore is offered.
In jointing the pipes, the inside of theclset and the screws end of the
pipes shall be rubbed over with white leadl daw turns of hemp yarn
wrapped round the screwed end of the pipewshall then be screwed
home to the socket with a pipe wench. Carestnhe taken that all pipes
and fittings are kept at all times free frafnst and dirt during fixing .
Any threads exposed after jointing shall beedin
C) All cutting holes, chases , trenches afc, any place necessary in

connection with the work as per items of thender any subsequent
mending damages are to be included in #wesr and not paid extra
unless other -wise specified.

Internal work : Internal G.I. pipes and figs inside the duct walls shall
be generally fixed on walls by means of staddattern holder bat
clamps keeping the pipe 20mm clear of thall wevery where or
concealed where required a s directed. If @ples and fittings of inside
wall are to be concealed, if shall be lephasing floors and walls as
directed. where it is imperative to fix thepg inside toilers , kitchen,
pantries, in front of a house or any conspis position, where it looks
unsightly, chasing to be adopted. The holdat tlamps shall be fixed
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at a distance not exceeding 3.00 meter dpartvertical pipes & 1.50
meters for horizontal pipe s which are todmrured to walls by hooks.
The valves shall be fitted with a union.lbng length run of a pipe at
least in every 3.00 meters apart there shallabong screw/union.

All pipes and fittings shall be fixed truhertical and horizontal or as
directed by the Architects,/Owner.

d) External work : For external work G.I. pipes and fittings $hiaé laid in
trenches. The width of the trench shall be noinimum width required
for the work. The pipe s laid underground lisimot be less than 60cm
from the ground level. They shall be surrowhdmn all sides by sand of
approved quality. The work of excavation aredfillimg shall be done in
accordance with the general specificationdarth work.

e) Painting : All internal G.I. pipes and fittings shall beainted with 2
coats of oil paint of approved quality mamtfse, colour and shade.
The cost of such paintings shall be inctuda the contractor's rate.
All  pipes and fittings in external work shhk painted with 3 coats of
anti-corrosive Bitumastic paint. Unless othervispecified all concealed
pipes and fittings shall be painted with 3oats of Bitumastic
anticorrosive paint.

f) Testing : After installation (But before covering up wheneeded) all
G.l. pipes, and fittings shall be tested bylthulic pressure machine to
a pressure of 7 kg. per sq.cm. All leadtpimust be mad e leak proof
by tightening or re-doing at contractor'pemxse and the pipe line
must be retested to the above pressure.

24.0 Brass or C.P. on Brass water Fittings ( As sgified in respective schedule

of items):
All fittings shall be of standard Manufactuesnd shall in all respect comply
with the Indian standard specifications. The &rdigtings shall be fixed in pipe
line in workman like manner . Care must beetako see that joints between
fittings are made leak proof . The fittingsid joints shall be tested to a
pressure of 7 kg. per 80cm unless otherwiseciBpd. The defective fittings
and the joints shall be repaired, redone replaced at the contractor's
expenses.

24.1 Bib cock : The bib cock shall be of horizontal inlet &é& outlet of specified
quality of screw down a pattern of the si@ag specified. The closing device
shall work by means of disc carrying a rendeabon-metallic washer which
shuts against water pressure on a seatingrighit angles to the axis of
threaded spindle which operates it. The hangiead ) shall be of approved
design & shape. The cock shall open in amitklise direction. The cock shall
be polished bright (For brass ) and chrometedlaon brass (For C.P.) .
Minimum weight shall be 0.40 kg. for 15mm sik@ cock.

24.2 Stop Cock :The stop cock shall be plain or angularetygs per it's place of
installation & of specified quality openingita clockwise & of screw down
pattern of the size as specified. Other spatibns shall be as per the
specification of Bib cock above .

25.0 Manholes, Gully Chambers etc. :
a) Size of Manhole : The size specified Istd the internal size of the
manhole. The work shall be done strictly @®r drawing and
specification. The following specifications shdlé adopted.
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b)

c)

d)

f)

9)
h)

)

k)

Excavation : The manhole shall be exalatrue to dimensions and
levels shown on he plan or as directed oy Architect/Owner.

Brick work : The brick work shall be wittbricks having crushing

strength 75/sg. cm brick in cement mortar .dtdhall be 250 mm thick

or as instructed by the architect/ NLUO.

All angles shall be rounded 7.5 cmiuadand all rendered internal
surfaces should be hard impervious finish iobthby using a steel
trowel. The external troe joints of the magomshall be finished smooth.

In wt ground 20mm thick cement plastdr tbe above specifications
shall be done on he outside surface of wladls also. this plaster shall
be water proofed with addition of 1 kg. a€co proof to 50 kg (1 bag)
of cement or with addition to any othequal and approved
waterproofing compound. The plastering shiad done up to 30cm
above the set soil lines.

Channel and Benching : Channels shall seeni-circular in the bottom

half and of diameter equal to the sewenvabthe horizontal diameter,
the sides shall be extended vertically te $ame level as the crown
of the outgoing pipe and the top edge shml suitable rounded off.
The branch channels shall also be similaclhynstructed with respect to
the benching but at their junction with th&in channel on appropriate
single suitably rounded off in the directioh flow in the main

channel.

The channel and benching shall be donecement concrete (1:2:4) rising
at a slope of 1in6 from the edges ofarctel. The channels at the
bottom of the chamber shall be plastered wément mortar 1:4 ( 1

cement :4 coarse sand) and steel trowelledosm

R.C.C. Work : R.C.C. work for slabs etcalélbe in cement concrete
1:2:4 with steel reinforcement as per dethiwings.

Plain Concrete : If used for fixing matd covers, shall be of the above
specifications.

Foot Rests : These shall be of M.S. sguands 20 x 20 mm or as
specified and shall be galvanized or maintvith coal tap these shall
be embedded in cement concrete (1:2:4) atast |€9) 23 cm. while the
brick work is in progress. These shall bgedi 30 cm, apart vertically
and staggered laterally and shall not rejestenthan 11 cm from the
wall.

Manhole covers and frames : All covers bha¢ of heavy type. these
shall be non -locking or locking type as sfied and capable of easy
opening and closing . These shall ordinarilg lpas and water tight,
These shall be soluble water seal type mantmver and frame. the
covers as specified in schedule of Quantities, Surface box for air

valves, sluice valves, peet valves etc. shallbbsufficient dimensions to
suit the sizes of these fittings and shalobheavy pattern when fitted
in level to heavy traffic and shall be ofarsflard design or as directed
by the Architect/NLUO.

The frame of manhole cover shall be embddfienly inthe R.C.C. slab

or plain concrete as the case may be ortdpeof the masonry.

When the manhole is built on the foddttp, this shall be provided with
45cm internal diameter or as specified heavgetyC.l . cover, of 56cm

internal dia or as specified. When it is buihe metalled width of the
road under traffic, it shall be provided with amp 22" (560mm) internal

diameter heavy type C.I. cover.
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m)  Painting : All C. I. / M.S. fittings like Mdmle covers & frames, gratings,
footrests etc, shall be painted with two or momats of Bitumastic paint
& it's rate shall be included in the rate of e ttManholes, Gully chambers
etc.

26.0 Types of Manholes

26.1 Manhole up to 0.75 Meter Depth : This sh&l 0.9M x 0.8 M size ( Internal
dimension) unless otherwise shown in drawinggucted per site conditions.

a) Thickness of brick wall-250mm

b) Cement brick work - (1:4)

C) Plaster : Plaster on inside surface ofallsybottom & part of outside
surface of walls and on RCC cover slabs shaltibee as per drawings and
directions.

d) Bed concrete (1:4:8)-150 mm thick with stongsh

e) Brick flat soling - 75mm thick.

26.2 Depth of Manhole above 0.75 M up to 1.5 TWhis shall be of 1.2 Mx 1.2 M (
internal ) size unless otherwise shown in drgwinor instructed as per site
conditions.

Details same as thatin item No 28.1 above.

26.3 Depth of Manhole above 1.5 M : This shadl of 1.2 M x 1.2 M (Internal) size
or as specified.

a) Thickness of brick wall
i) 250 mmup to 1.5 M from finished G.L.

i) 375 mm below 1.5 M from finished G.L.

Cement brick work plastering and Brick FlabliBg same as in Item 27.1

above.

27.0 C.I Manhole Cover and Frame

C.I (cast iron) frames and covers of the specifizé and duty shall be embedded
in reinforced cement concrete slab 1:2:4 (1 cem2ntoarse sand: 4 graded stone
aggregate 20mm nominal size) 15cm thick. Reinforx@nshall consist of 12mm dia.
M.S. bars of 15cm centre to centre.

Duty of Manholes covers & frame :

All manhole cover & frame shall be S.F.R. concretenforming to IS
specification. Manholes covers shall be as followkess otherwise specified:

a) In the shaft or green area - hLiduty

b) In pavement where only pedestrian traffic is alldwe - Light
duty/Medium duty

C) In road - Heavy duty

28.0 The C.I Manhole Cover and Frame shall aonfto 1S:1726 and the grade and
types have been specified . The cover and fraimas e cleanly cast and they
shall be free from air and sand holes and from sblats. They shall be neatly
dressed and carefully trimmed. All castings shallfiee from voids whether due
to shrinkage, gas inclusion or other causes. Costeait have a raised checkered
design on the top surface to provide an adequatestip grip.
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The sizes of covers specified shall be taken asldsr internal dimensions of the
frame.

The covers and frames shall be coated with a H#ckninous composition. The

coating shall be smooth and tenacious. It shall frfew when exposed to a

temperature of 63° C and shall not brittle as tp ciff at a temperature of 0° C.
Thickness of bed concrete (1:4:8)- 225 mm witime chips.

29.0 Prior approval of Sample Materials /Worl&mples and all materials & works
shall be approved by the Architects/NLUO befilwe contractor undertakes any
major procurement of materials or proceed$ wite works concerned. The
guantum of materials/works for approval ofmpées shall be decided by the
Architect/NLUO & no extra payment shall be madehe contractor for sample
materials procurement/or works & replacement oéterials altering or redoing
of works as required and instructed by the hects/NLUO.

The typical approved sample material for eachkvetiall be kept in the office
of the NLUOJ/Architects at site until the sfdictory completion of the works.
The materials supplied and installed at sitallshe of the same quality & size
as of the approved samples, otherwise they dialrejected.

The decision of the Owner/Architects or thauthorized representatives of
whether a materials compares well with he aygu sample shall be final and
binding on contractor. The same principal sball applicable to sample work
approved & further works done at site.

30.0 Cleaning & disinfections of the supply systemater storage tanks and down
take distribution pipes : All water mains , comnuation pipes, service and
distribution pipes used for water for domesparpose should be thoroughly
and efficiently disinfected before being taketoiuse and allows after every
major repair. The method and disinfectionsisih& subject to the approval or
the Owner/Architects.

The water storage tanks (underground andri@eel) & pipes shall first be
filled with water & thoroughly flushed out. Thstorage tanks shall ten be filled
with water again and disinfecting chemical contay chlorine added gradually
while the tanks are being filled, to ensuthorough mixing, sufficient

chemical shall be used to five water a do$e50 parts of chlorine to one
million parts of water. If power to 1000 Litef water . The power shall be
mixed with water to a creamy consistency befbeng added to the water in
the storage tank. If proprietary brand of chehits used, the proportions shall
be as specified by the markers, When theagéo tank is full, the supply
shall be topped and all the taps on tharidution pipes opened successively ,
working progressively away from the storagektdBach tap shall be closed
when the water discharge begins to smell olorote. The storage tank shall
then be topped up with water from the supphype and with more

disinfecting chemical in the recommended propogi The storage tank & pipes
shall then remain charged at least for thmeers. Finally , the tank and pipes
shall be thoroughly flushed out before any wateused for domestic purpose.

31.0 Cleaning & disinfections of the supply systemater storage tanks and down
take distribution pipes : All water mains , comnuation pipes, service and
distribution pipes used for water for domesparpose should be thoroughly
and efficiently disinfected before being taketoiuse and allows after every
major repair. The method and disinfectionsisih& subject to the approval or
the Owner/Consultants.
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32.0 The water storage tanks (underground @mwerhead) & pipes shall first be

filled with water & thoroughly flushed out. Thstorage tanks shall ten be filled
with water again and disinfecting chemical conitay chlorine added gradually
while the tanks are being filled, to ensutBorough mixing, sufficient
chemical shall be used to five water a do$e50 parts of chlorine to one
million parts of water. If power to 1000 Litef water . The power shall be
mixed with water to a creamy consistency befbeng added to the water in
the storage tank. If proprietary brand of cherhis used, the proportions shall
be as specified by the markers, When theagéo tank is full, the supply
shall be topped and all the taps on thstridution pipes opened successively ,
working progressively away from the storagektdfach tap shall be closed when
the water discharge begins to smell of chlorifiee storage tank shall then be
topped up with water from the supply pipe damith more disinfecting
chemical in the recommended proportions. The ag®itank & pipes shall then
remain charged at least for three hours.IKindbe tank and pipes shall be
thoroughly flushed out before any water is useddomestic purpose.

TECHNICAL SPECIFICATION FOR EXTERNAL DRAINAGE & SE WERAGE

DISPOSAL

1.

2.1

GENERAL SCHEME

The contractor shall install a drainage systeneftectively collect, drain and
dispose all soil and waste water from various pafrthe buildings, appurtenances
and equipment. The piping system shall finally teate and discharge into the
Sewerage Treatment Plant and then into the Citgsevanhole. The piping work
mainly consists of laying of UPVC pipes, as cali@don the drawings. All piping
shall be installed at depth greater thancm®0 below finished ground level.
The disposal system shall include construction aflygtraps, manholes,
intercepting chambers as indicated. The pipingesysthall be vented suitably at
the starting point of all branch drains, main dsaithe highest/lowest point of
drain and at intervals as shown. All ventilatingaagements shall be un
obstructive and concealed. The work shall be execstrictly in accordance with
IS:1742. The sewage system shall be subject to srtexkt for its soundness as
directed by the Project Director. Wherever the sage pipes run above water
supply lines, same shall be completely encasednmeat concrete 1:2:4 all round
with the prior approval of the Project Director.

LAYING AND JOINTING OF PIPES

General

All the material shall be new of best quality conmiing to specifications and
subject to the approval of the Architects. Draindiges shall be laid to the
required gradients and profiles. All drainage weahall be done in accordance
with the local municipal by-laws.

Contractor shall obtain necessary approval permission for the drainage
system from the municipal or any other competerthaity. Location of all
manholes, catch basins etc. shall be confirmedéyProject Director before the
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2.2

2.3

2.4

2.5

actual execution of work at site. All work shall bgecuted as directed by the
Project Director.

Alignment and Grade

The sewer and storm water drainage pipe/draini lsbacarefully laid to levels
and gradients shown in the plans and sectionsbhject to modifications as shall
be ordered by the Project Director from time todito meet the requirements of
the works. Great care shall be taken to preverd sém from entering the pipes.
The pipes between two manholes shall be laid tmlstraight lines without
vertical or horizontal undulations. The body of fhpes shall rest on an even bed
in the trench for its length and places shall beagated to receive collar for the
purpose of jointing. No deviations from the lindgpths of cuttings or gradients
as called for on the drawings shall be permittetthouit the written approval of the
Project Director. All pipes shall be laid at le&®cms below the finished ground
level or as called for on the drawings.

Setting out Trenches

The contractor shall set out all trenches, marshobambers and such other
works to true grades and alignments as calledHershall provide the necessary
instruments for setting out and verification foetsame. All trenches shall be laid
to true grade and in straight lines and as showithendrawings. The trenches
shall be laid to proper levels by the assistandsooing rods and sight rails which
shall be fixed at intervals not exceeding 10 meteras directed by the Architect.

Trench Excavation

The trenches for the pipes shall be excavated kottoms formed to level and
gradients as shown on the drawings or as directetidoProject Director. In soft
and filled in ground, the Project Director may requhe trenches to be excavated
to a greater depth then the shown on the drawingst@ fill up such additional
excavation with concrete (1:4:8) consolidated tindprthe excavation to the
required levels as shown on the drawings.

All excavations shall be properly protected whaeeessary by suitable timbering,
piling and sheeting as approved by the Project diore All timbering and
sheeting when withdrawn shall be done gradualigvaid falls. All cavities shall
be adequately filled and consolidated. No blassingll be allowed without prior
approval in writing from the Project Director. Ihal be carried out under
thorough and competent supervision, with the wnrittpermission of the
appropriate authorities taking full precautions mected with the blasting
operations. All excavated earth shall be kept ctdathe trenches to a distance
equal to 75 cms.

Obstruction of Roads

The contractor shall not occupy or obstruct bydgsration more than one half of
the width of any road or street and sufficient gpsigall then be left for public and
private transit. He shall remove the materialsagated and bring them back
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2.6

2.7

2.8

2.9

again when the trench is required to be refillede Tontractor shall obtain the
consent of the Project Director in writing befordosing any road to vehicular
traffic and the foot walks must be clear at allésn

Protection of Pipes etc.

All pipes, water mains, cables etc. met in therseuwf excavation shall be
carefully protected and supported. Care shallazert not to disturb the cables,
the removal of which shall be arranged by the @mtbr with the written consent
from the Owner.

Trench Back Filling

Refilling of the trenches shall not be commencatil the length of pipes therein

has been tested and approved. All timbering whiely be withdrawn safely shall

be removed as filling proceeds. Where the pipesuapgotected by concreted
hunching, selected fine material shall be carefuyd-packed around the lower
half of the pipes so as to buttress them to thessid the trench.

The refilling shall then be continued to 150roner the top of the pipe using
selected fine hand packed material, watered ananexinon both sides of the
pipes with a wooden hammer. The process of filamgl tamping shall proceed
evenly in layers not exceeding 150mm thicknessh dager being watered and
consolidated so as to maintain an equal pressutmiinsides of the pipe line. In
gardens and fields the top solid and turf if amglisbe carefully replaced.

Contractor to ensure Settlement and Damages

The contractor shall at his own costs and expemsake good promptly during
the whole period for the works in hand if any sstient occurs in the surfaces of
roads, beams, footpaths, gardens, open spaces ¢be public or private areas
caused by his trenches or by his other excavatodshe shall be liable for any
accident caused thereby. He shall also, at his expense and charges, repair
(and make good) any damage done to building andrgbhoperty. If in the
opinion of the Project Director he fails to makeodosuch works with all
practicable despatch, the Project Director shalabais liberty to get the work
done by other means and the expenses thereoflshalhid by the contractor or
deducted from any money that may be or become @it or recovered from
him by any other manner according to the laws dlla

The contractor shall at his own costs and chapgagde places for disposal of all
surplus materials not required to be used on thé&sva@\s each trench is refilled,
surplus soil shall be immediately removed, theaefshall be properly restored
and roadways and sides shall be left clear.

Removal of water from Sewer, trench etc

The contractor shall at all times during the pregref work keep the excavations
free from water which shall be disposed by him imanner as will neither cause
injury to the public health nor to the public orivate property nor to the work
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2.10

2.11

completed or in progress nor to the surface ofraag or streets, nor cause any
interference with the use of the same by the public

If any excavation is carried out at any point oinp® to a greater width of the
specified cross section of the sewer with its cottee full width of the trench
shall be filled with concrete by the contractoha own expense and charges to
the requirements of the Project Director.

Route Markers

Markers indicating the particular service shallpevided along with the routes of
pipe trenches. Markers shall be of mild steel iatiigy the type of service
installed and the direction of flow painted onTihe markers shall be set firmly in
a concrete base and installed at all corner amdniy points. Over straight runs,
markers shall be spaced centre to centre at 50 wetére (generally).

Laying and jointing of UPVC PIPES

Soil, waste & vent pipes in shaftglemnthe floors shall consist of UPVC pipes as
described earlier. Waste pipes from bottle trafpaor/urinal traps for wash basin,
urinal and sink shall also be of UPVC pipes anthfys.

All Horizontal pipes running below the slab andra) the ceiling, shall be fixed
on structural adjustable clamps, strudy hangetbefdesign as called for in the
drawings. The pipes shall be laid in uniform sl@mel proper levels. All vertical
pipes shall be truly vertical fixed by means ofustdamps in two sections, bolted
together, built into the walls, wedged and neailgted. The branch pipes shall be
connected to the stack at the same angle as théttings. All connections
between soil, waste and ventilating pipes and ltrgmges shall be made by using
pipe fittings with inspection doors for cleaningp&s shall be fixed in a manner as
to provide easy accessibility for repair and maiateee and shall not cause
obstruction in shafts. Where the horizontal runtb# pipe is long or where the
pipes cross over building expansion joints etctatle allowance shall be
provided for any movements in the pipes by meansxpfnsion joint etc. such
that any such movement does not damage the irgialia any way.

Before jointing, the interior of the socket and exidr of the spigots shall be
thoroughly cleaned and dried. The spigot end dlelhserted into the socket right
up to the back of the socket and carefully. Thetgd pipe line shall be at
required levels and alignment.

No pipe/ joint shall be covered till the pipe lilmas been tested & approved
(written) by the owner’s site Engineer.

Before the appliances are connected@@hing of pipes shall be inspected and
tested. All opening of pipes shall be sealed witlge and water test in small
sections of pipes shall be carried out.

After installation of all the appliances, dischargest shall be conducted
individually and collectively. Obstruction in any the pipe lines shall be traced
and whole system is examined for hydraulic perforcea including the retention

of any adequate water seal in each trap. Any defecealed by the tests shall be
made good and the tests are repeated until as&bsy result is obtained.
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2.0

2.1

1.0

GULLY PIT

To be the standard size 1.06 m x 0.63 m andbetouilt in cement mortar 1:3 or
3:1 as specified in strict accordance withndings. The internal sides and floor
are to be finished with 12mm cement plaster te fitted with a 150 mm
uP.V.C. overflow pipe with hinged cover andndia 0.90x 45 C.I. Gully grid of
the standard weight 15 cm syphone. The gully gaid frame are to be of 166

kg.

S.W. Gully Trap

Gully trap shall be stoneware conforming to 1S:6Biese shall be sound and free
from visible defects such as fire cracks, or keacks. The glaze of the traps shall
be free from cracks. They shall give a sharp ctesie when struck with light
hammer. There shall be no broken blisters. Eacly gtdp shall have one ClI
grating of square size corresponding to the dinoerssof inlet of gully trap. It will
also have a water tight C.I cover with frame ingilitmensions 300 x 300mm the
cover weighing not less than 4.5 kg and the fraotdess than 2.7kg. The grating
cover and frame shall be of good casting and dtalke truly square machined
seating faces.

Fixing of S.W. Gully Trap

The excavation for gully traps shall be done troedimensions and levels as
indicated on plans or as directed by the Projeceéd@or /Consultant / Architect. The
gully traps shall be fixed on cement concrete fatioth 65cm square and not less
than 10cm thick. The mix for the concrete will hd:8. The jointing of gully outlet
to the branch drain shall be done similar to thetijeg of S.W. Pipes described
earlier. After fixing and testing gully and brandhain, a brick work of specified
class in cement mortar 1:5 shall be built with & beack masonry work round the
gully trap from the top of the bed concrete uptoumd level. The space between the
chamber and trap shall be filled in with cementarete 1:3:6. The upper portion of
the chamber i.e. above the top level of the tragll $fe plastered inside the cement
mortar 1:3 finish with a floating coat of neat cemelhe corners and bottom of the
chamber shall be rounded off so as to slope towtaslgrating.

C.l cover with frame 300 x 300nn(inside) shall then be fixed on the top of

the brick masonry with cement concrete 1:2:4 antlered smooth. The finished
top cover shall be so as to prevent the surfacenftam entering the gully trap.

MODE OF MEASUREMENT

The method of measurement for various itenthéen tender shall be generally in
accordance with the latest ISI ; 1200 code ndt stated otherwise in this
tender documents.

EXCAVATION :

Footings. : Area of excavation for footing $hia¢ measured equally to the area
of the lowest concrete course as shown be drawing -Depth shall be
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2.0

3.0

measured vertically from ground level to bottof concrete course or dry
rubble packing or brick flat soling as theseamay be.

Plinth Beams : Depth of excavation for tflibeam shall be measured from
ground level up to bottom of beam and widthual to width of beam. If a

leveling course is ordered. It shall be measung to the bottom of the

leveling course.

Where the excavations is made in trenchesasurements for cutting shall be
taken by means of taps and staff and aftempletion of work and total

guantity of excavation computed from theseelevin manner approved by the
architect/NLUO.

Where excavation is made for leveling the ddeels shall be taken before start
and after completion of work and work and total mjitg of excavation computed

from these levels in manner approved by the Archite

Where soil including soft rock are mixed haradkrafter excavation shall be
stacked separately. Measurement of the entire akcav shall be taken as

indicated above. Excavation of hard rock shall beasured from stacks of

excavated hard rock and reduced by 40% for bulkaagkvoids. The quantity so

arrived at shall be paid for under hard rock. Thartdity so arrived at shall be paid
as soil including and quantity payable under havdkrshall be paid as soil

including soft rock.

Any additional excavation required for workingpage from work showing,

planning, dewatering etc, shall not be measuredsémarately. Rates quoted for
excavation shall include all these factors andhfillback the trenches with available
soil.

EARTH FILLING

To open spaces: Filling shall be measured fronsscigections of embankment,
levels of which are recorded by means of leveloteektart of work and after
completion of work. When it is not possible to @ filling from cross sections,
it may be measured from loose stack of lorry mesments with previous written
permission from the N.L.U.O's Engineer and 20% d#&dno shall be made from the
measured quantity to arrived at the net quantiyapke.

CEMENT CONCRETE (PLAIN AND REINFORCED)

Cement concrete in P.C.C. items shall be measexelliding reinforcement and
plaster thickness but including hire charges oftemg and shuttering all
equipments, curing, stacking and fair finishing.irfR@cement and plate shall be
measured and paid separately .

Items like R.C.C precast jalli ,R.C.C. pipes atfteo such items which are normally
manufactured in factories as well as those itemglwinave been specifically
mentioned in schedule of quantities shall be meabsunclusive of reinforcement.
No deduction will be made for opening up to 0.Jstd no extra labour for forming
such opening or voids shall be paid,

Columns shall be measured from the top of theirigo& shall be measured
through. Including flare of the column in caseflaf slab construction.

Beams shall be measured from face to face of aodlimeams and shall include
haunches if any. The depth of the beam (other dnaft foundation beams) shall be
measured from top of the slab to bottom of the beam

In case of combined footings and raft foundatibine exposed portion of beam rib
shall be measured as beam and the remaining pongasured in footings/raft slab.
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4.0

5.0

6.0

Slab (Other than an raft foundation) shall be soead in bays (Clear of beam )
either deduction for column portion.

Staircase : Measurements shall be in cum staircas®rising of step soffit slab
.Landing slab shall be measured and paid underitiis, side parapet walls.,
Railings finishing of risers & trades M.S. reinfernent and plastering etc. shall be
paid separately under respective terms

REINFORCEMENT :

Shall be measured in lengths of bars as actuldled subject to more of required
as per structural drawings in position weight cktad actual or as per standard
tables which ever is less with 3 places of decimdt¢sallowance being made in the
weight for rolling margin. Wastage and binding wiskall not be measured.
Authorized overlaps and spacers shall only be nmredsu

BRICK WORK

Except walls of half brick thickness or less. Alick work and be measured in
cubic meters stating thickness.

THCIKNESS OF WALL :

Brick walls up to & including three (3) bricks thickness shall be measured in
multiples of half brick which shall deemed to beclusive of the mortar
joints.Where fractions of half brick occur to ateitural or other reasons. The
measurement shall be taken as full given brick.

For walling which is more than three bricks incltrniess the actual thickness of wall
shall be measured to the nearest centimeter.

DEDUCTION

No deduction or additions shall be made on aaogount for :-

Ends of dissimilar materials ( i.e., joist'gams, lintels, lofts, girders, rafter,
purlin, trusses, corbels, steps etc) up to%fiare centimeters in section.
Opening up to 0.1 sgm in section.

Walls plates lead plates and bearing si&bs, chajja & the like when the
thickness does not exceed 10.00 cm. and bering does not extend over
the full width of the wall.

WOOD WORK :

All wood work shall be measured net axedi No extra measurement will
be given for shape, joints, splayed, meettges of doors and windows and
shall be measured unit of square meter.

Area over one face inclusive of exposedn@&athickness excluding width of
cover mould shall be measure in case oforgovindows and ventilators
when frames are included in the item. Porti@mbedded, in masonry or in
flooring shall not be measured. Where franse measured separately. It
shall be measured for finished dimension.aNowance shall be made for
wastage and for dimension supplied beyondseahspecified. Length of piece
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7.0

8.0

9.0

shall be measured overall nearest to cm.asoto include protections for
tennons. Scarves or mitres, width and thickneshall be measured to the
nearest mm. cubical contents shall be worl®ad in units of 10 cubic
decimeter in whole numbers.

In case of moldings, rounding, rebatescutar and varying sections. The
sectional area of the pieces shall be takenthasarea of the least square or
rectangle from which such a section can out.

STEEL/ ALUMIUM DOORS WINDOWS VENTILATORS LOUV ERS:

Clear area over one face inclusive of exposemme shall be measured.
Anchor fastner or portions embedded in masoory flooring shall not be
measured. All composite units shall be measwedixed. Extra for side hung,
top hung & center hung portions shall be mesbufrom outside or the
casement frames.

COLLAPSIBLE GATE :

The height of the gate shall be measured tlee length of the double
channels and breadth from outside to outsafe the end fixed double
channels in open portion of the gate.

FLOORING , SKIRTING , DADO :

Flooring shall be measured from skirting s&irting and where the wall
surfaces are plastered or provided with dadoshall be measured from
plaster to plaster or from dado to dadpeesvely.

10.0 PLASTERING AND POINTING. :

All plastering and pointing work shall beeasured in square meters unless
otherwise described, deductions will be madeaccordance of 1S- 1200.

11.0 PAINTING, WHITE WASHING COLOUR WASHING AND

DISTEMPERING :
All painting work shall be measured in agu meters.

Net area of the surface painted shall beasured. Deductions shall be made
in accordance of 1S-1200.
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EXTERNAL DEVELOPMENT WORKS
TECHNICAL SPECIFICATION FOR EXTERNAL WATER SUPPLY A ND
DRAINAGE.

Excavation in all types of soilfor laying water supply pipes upto 100mm dia. iclohg forming
bottom surface to required level, refilling selecexcavated earth around the pipe in layers 150mm
thick, watering, consolidating and disposing o# surplus earth within the site as directed by
engineer with a lead @afproximately 500M complete.

Supplying, fixing and testing inlet, outlet, vemdaoverflow pipes, fittings with C.I frame and
cover to overhead water tank and under ground watédr complete with step irons as shown on
the drawings etc., complete, accessories comprdditige following :

Construction of valve chamberwith 230mm best quality TM bricks in CM 1:4 ovebed of 100
mm thick P.C.C.(1:4:8), internal walls plasteredosith in CM 1:3 and external walls plasered
rough with sponge finish including curing with alécessary leads and lift and providing heavy
duty cast iron cover with frame with locking arr@ngent ect. complete including Heavy duty cast
iron cover of size 600*600 (weight 11Kgs.) For ve@wp to 80 mm dia Size 0.6mx0.6mx1M (clear
dimension)

Providing and fixing Unplasticised polyvinyl chide (uPVC) pipes, supplying including all uPVC
plain &brass threaded fittings , this includedhjoig of pipes & and fitting with one step solven
cement , trenching , refilling & testing of joitemplete as per direction of the Engineer-in-charge

32mm nominal dia pipes.
40mm nominal dia pipes.
50mm nominal dia pipes.
80mm nominal dia pipes.
100 mm nominal dia pipes.
150 mm nominal dia pipes.
200 mm nominal dia pipes.

Supplying and fixing in position approved makd non-return valve conforming to IS 778 with
unions etc.,complete.

a) 40 mm dia

b) 50 mm dia

c) 65 mm dia

a) 75 mm dia

b) 80 mm dia

c) 100 mm dia

d )150 mm dia.

e) 100 mm dia.

Supplying, installing and commissioning approvedkengCl flanged brass "Y' strainer with
necessary nuts and bolts, neoprene rubber gafiketges, etc.., complete.

a) 80mm dia.
b) 50mm dia.
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Providing, fixing, jointing and testing in positioflowguard WPVC with sch 80 pipes &
fittings, UV stabilized, confirming to ASTM D 1785 & ASTM D437 suitable focold water
supply in exposed works complete with all necessarynfjs i.e. elbows, tees, bends,
couplers, reducers, unions, plugs, clamps inclugangting the pipe and fitings by solvent
cement over primer coat as per ASTM D 2564 inclgdgiroper support and clamped complete
as required included threaded fittings with or withbrass inserts including building expansion
loop wherever pipe crosses exp joint, as requisethe Engg-in-charge for proper completion
of the work.

32mm nominal dia pipes.

40mm nominal dia pipes.

50mm nominal dia pipes.

65mm nominal dia pipes.

80mm nominal dia pipes.

100 mm nominal dia pipes.

150 mm nominal dia pipes.

200 mm nominal dia pipes.

RISING MAINS FROM BORE WELL TO U.G.R.

Excavating trenche¢ upto 1.5 meter depth in all kind of soil of reea width for pipes.
including excavation for sockets and dressing désiramming of bottoms including getting out
the excavated soil & then returning the soil asuneql, in layers not exceeding 20 cm in depth
including consolidating each deposited layer by mang, watering, etc & disposing of surplus
excavated soil as directed within a lead of 50rasodirected at site by Engg-in-charge.

Pipes etc from 80 mm and above but not exceetdgnm dia.

Supply, laying, jointing, testing and commissionioig ISI marked &.V.C. pipes (80 SCH) as
per 1S : 4984, including transportation upto th&e,sjointing by butt fusion / electro fusic
welding, providing and fixing all fittings i.e. bds, tees, couplers, junctions, tapers, reducers
adopters, end caps, flanges with nut and boltgXimrg of appurtenances complete in all respects.

160 mm. OD.
210 mm. OD

Supply, fixing in position, testing ISI marked castn double flangedsluice valve: as per
IS:14846-2000, (PN 10) with SS stem, bolts, nutsmf thick rubber gaskets including
transporting to worksite, Complete as per drawi&gBrections of the Engineer-in-charge.

160 mm. OD.
210 mm. OD

Providing Precast Cement Concrete C.I Valve Chamber cover and fram« conforming to IS :
12592-2002., The concrete mix should be not lems i 30.

Heavy duty, HD-20 grade designation - 600x600 mterimal size.
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TECHNICAL SPECIFICATION FOR SEWERAGE AND DRAINAGE

Excavating trenches in all kind of soil of requirevidth for pipes including excavation for
sockets and dressing of sides, ramming of bottonté)ding getting out the excavated soil &
then returning the soil as required, in layersexateeding 20 cm in depth including consolidating
each deposited layer by ramming, watering, etc $paosing of surplus excavated soil as directed
within a lead of 50m.

up to 1.50 m depth
Pipes 80 mm to 300 mm diameter

Supplying, fixing and testingPVC soil, waste and vent pipe$SWR) confirming to 1S13592 :
1990, type B with rubber ring (confirming to IS 23®&ith solvent joint inclusive of all necessary
specials like bends, tees, offsets, doorbendstipns; screw type caps with rubber rings for
cleanout pipe ends, etc., suspended under flatsKixed on walls or on pipe racks in shafts.
All suspenders, saddles, pipe packs are to be dsefgarately under relevant items.

a) 160mm dia
b) 200mm dia
c) 250mm dia
d) 315mm dia
Encasing of uPVC pipewith sand bed of 150mm thick all round wherevewresf. The scope
of work excludes the cost of pipes.
a) 160mm dia
b) 200mm dia

b) 250mm dia

C)
Providing and laying non-pressure NP2 class (light duty) R.C.C. pipes with collars jointed with stiff
mixture of cement mortar in the proportion of 1:2 (1 cement : 2 fine sand) and encasing with
cement concrete 1:5:10 (1 cement : 5 coarse sand : 10 graded stone aggregate 40 mm nominal
size) alround R.C.C. pipes including bed concrete including testing of joints etc. complete.

0] 150 mm dia R.C.C. Hume Pipe

(i) 200 mm dia R.C.C. Hume Pipe
(i) 250 mm dia R.C.C. Hume Pipe

(iv) 1400 mm dia R.C.C. Hume Pipe

Supplying, fixing and testing square-mouth S.Wlgtrlap grade 'A' complete with C.I. Grating
brick masonry chamber with bricks of class desigma45 and water tight C.I. cover with frame
of 300 x 300 mm size (inside) the weight of covebé not less than 4.50 kg and frame to be not
less than 2.70 kg as per design. outlet set in 7%ck PCC 1:4:8 bed, 115mm thick masonry
chamber in CM 1:4, internal and external plasted@gm thick in CM 1:6, supply and fixing
300mm x 300mm size CI frame and cover, jointingitain in CM 1:1, excavating, refilling and
ramming etc., complete.

Construction ofnspection chamberwith 230mm best quality approved Table Moulded ksim

CM 1:4 over a bed of 100mm thick PCC 1:4:8, intemall surfaces plastered in CM 1:3 and
external wall surfaces with CM 1:3 with sponge $mi benching and channelling in PCC 1:4:8.
Supplying and fixing C.I frame & cover of size site for a clear internal size of chamber of 450
x 450mm (weight 182 Kgs.) and fixing MS Steps osipion. The quoted rate shall also include
necessary excavation and back filling. Clear irdksize of the chamber 600 x 850mm maximum
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depth not exceeding 450mm.

Construction oimanholewith best quality, approved table moulded brick€M 1:6 over a bed

of 250mm thick PCC 1:4:8, walls plastered smoo#ida in CM 1:3 and outside with CM 1:3
with sponge finish, benching and channeling in PICZ4. supplying and fixing MS steps as per
drawing for maintenance. The manhole shall beigealwith medium duty C.l frame and cover
of weight 182 Kgs. Circular 500mm dia. Clear opgneic., complete. The quoted rate shall also
include for necessary excavation, refilling, dispgsoff surplus earth with in a lead of 300M etc.,
complete.

Providing Precast Cement Concrete C.I Manhole cover and frame conforming to IS :
12592-2002., The concrete mix should be not less i 30.

Gully Trap cover / frame - 300 x 300 mm internakesi
C.1. cover with frame of 300 x 300 mm size (insitle) weight of cover to be not less than 4.50
kg and frame to be not less than 2.70 kg as péegrdes

Providing Precast Cement Concrete / C.I grating with frameconforming to IS : 12592-

2002. The concrete mix should be not less than M 30
Medium duty, MD-10 grade designation - 500x450 miterinal size.
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TECHNICAL SPECIFICATION FOR BOUNDARY WALL

Earth work in excavation for foundation trenches pic. in required width and depth upto 1.
including disposal of excavated earth, lead uptorband lift upto 1.5 m, disposed earth t
leveled and neatly dressed.

All kinds of soil

Disposal of excavated soil upto 200 m from excaVyatesition, spreading the soil and leve
etc. all complete.

Filling available excavated earth (excluding rockjrenches, plinth, sides of foundations et
layers not exceeding 20 cm in depth: consolidatiaghedeposited layer by ramming
watering lead upto 50 m and lift upto 1.5 m.

Supplying and filling in plinth and excavated amgigh sweet fine sand in layers not excee
20 cm in depth under floors including, wateringnraing consolidating and dressing complete.

CEMENT CONCRETE (CAST-IN-SITU)

Providing and laying in position cement concretespkcified grade excluding the cost
centring and shuttering - All work upto plinth léve

1:4:8 (1 cement : 4 coarse sand : 8 graded crusb&en granite stone aggregate 40 mm nor
size).

PILE WORK

Boring, providing and installing cast in situ deginder reamed piles of specified diametet
length below pile cap in M 30 centeooncrete, to carry a safe working load not ldes
specified, excluding the cost of steel reinforcetmbat including the cost of boring w
bentonite solution and the length of the pile teebdedded in pile cap.

300 mm dia. Piles

Extra Bulb for boing, providing and installing cast in situ doubleder reamed piles, insteac
single under ream of specified diameter and len@mly the quantity of extra bulbs are tc
paid).

CAST-IN-SITU R.C.C.

Providing and laying in position specifiedage of reinforced cement concrete excluding trs
of centring, shuttering, finishing and reinforcer@il height

1:2.4 (1 cement : 2 coarse sand : 4 graded crisbken granite stone aggregate 20 mm nor
size).

FORM WORK
Centring and shuttering including strutting, propgpetc. and removal of form for :

Foundations, footings, columns, plinth beam & cogpetc. for mass concrete.

Providing of steel reinforcement for R.C.C. worlkcluding straightening, cutting, bendi
placing in position and binding with 18 to 20 gaugeding wire etc. all complete. as
direction of Engineer-in-charge.
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Tor steel

BRICK WORK SUPERSTRUCTURE

Providing K.B. brick works (of 50 Kg. / sqcm) ierment mortar 1.6 in superstructure.

250 mm thick
CEMENT PLASTER (IN COARSE SAND)

16 mm thick cement plaster in cement mortar (1t6path for inside surface of the wall a
racking out the joints including watering and cgriwith cost etc. all complete and as
direction of Engineer-in-charge.

12 mm thick cement plaster in cement mortar (1t6path for inside surface of the wall a
racking out the joints including watering and cgriwith cost etc. all complete and as
direction of Engineer-in-charge.

Providing & applying of weatheoat paint into the outer surface of the wall idohg cost of a
materials etc. all complete and as per directioBrajineer-in-charge.

New work (Two or more coats)

Supplying and fixing at site Angle iron posts&rut of required size including bottom to be
and bent at right angle in opposite direction fOrcin length and drilling holes upto 10 1
dia.etc. complete.

Fencing with angle iron post placed at requiredadise embedded in cement concretecks
every 15th post, last but one end post and corogrghall be strutted on both sides and enc
on one side only and provided with horizontal larel two diagonals interwoven with horizoi
wires, of barbed wire 9.38 kg per 100m (minimumiween the two posts fitted and fixed w
G.l. staples, turn buckless etc. complete. (Cogiosts, struts, earth work and concrete wo
be paid for separately)payment to be made per metre cost of total lenfjbaded wire used
per direction of the Engineer-in-Charge/ Consultant

With G.I barbed wire

Supplying and fixing turn buckles and straining tbdior barbed wire fencing and razor
fencing etc. complete and including cost of all enals, labour, conveyance, loading

unloading., axes, royalties, scaffolding, sundries, tools alaatg, etc., as per the direction of
Engineer-in-charge

Providing and constructing razor cut fencing abteeindary wall as shown in the lay

drawing, with details drawings .
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TECHNICAL SPECIFICATIONS FOR BARBED WIRE FENCING

Earth work in excavation for foundation trenches pic. in required width and depth upto 1.
including disposal of excavated earth, lead uptorb@nd lift upto 1.5 m, disposed earth t«
leveled and neatly dressed.

All kinds of soil

Supplying and filling in plinth and excavated amgigh sweet fine sand in layers not excee
20 cm in depth under floors including, wateringnraing consolidating and dressing complete.

CEMENT CONCRETE (CAST-IN-SITU)

Providing and laying in position cement concretespkcified grade excluding the cost
centering and shuttering - All work upto plinth é&v

1:4:8 (1 cement : 4 coarse sand : 8 graded crimsbken granite stone aggregate 40 mm nor
size).

1:2.4 (1 cement : 2 coarse sand : 4 graded crimsbken granite stone aggregate 20 mm nor
size).

Supplying and fixing at site Angle iron post & staf required size including bottom to be ¢
and bent at right angle in opposde&ection for 10 cm length and drilling holes ug6® mn
dia.etc. complete.

Fencing with angle iron post placed at requiredatice embedded in cement concrete bl
every 15th post, last but one end post and corogrghall be strutted on botliss and end pc
on one side only and provided with horizontal larel two diagonals interwoven with horizol
wires, of barbed wire 9.38 kg per 100m (minimumiween the two posts fitted and fixed v
G.l. staples, turn buckless etc. complete. (©@bgiosts, struts, earth work and concrete wo
be paid for separately)payment to be made per metre cost of total lenfjbaded wire used
per direction of the Engineer-in-Charge/ Consultant

With G.l barbed wire
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TECHNICAL SPECIFICATION FOR SITE DEVELOPMENT

Filling the specified areas upto a depth of 5mthviilling sand in layers not exceeding

0.3mtr in depth., well watered, compacted, dressetlleveled by mechanical means to
proper gradient including cost of all materialspdar, conveyance, loading and

unloading, taxes, royalities, sundries, tools alaohts, etc., complete as per the direction
of the Engineer-in-charge.

Filling the specified areas upto a depth of 0.5with good earth in layers over the areas
filled with filling sand well watered, compactedressed and leveled to proper gradient
including cost of all materials, labour, conveygnéeading and unloading, taxes,
royalities, sundries, tools and plants, etc., catghs per the direction of the Engineer-
in-charge.
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10.

TECHNICAL SPECIFICATION FOR LANDSCAPING WORKS
Supplying and stacking of good earth at sitéuttiag royality and carriage upto 1
km.

Supplying and stacking at site dump manure fapproved source including
carriage up to 1km (manure measured in stackswiteduced by 8% for
payment) etc., complete as as directed by the PMC.

Screened through sieve of 15mm designation 16mm.

Uprooting weeds from the trenched area afterI®days of its flooding with
water including disposal of uprooted vegetation.

Fine dressing the ground

Spreading of manure or / and good earth in requhickness (cost of manure or
/ and good earth to be paid separately).

Mixing earth and manure in proportion specifedlirected.

Grassing with Jaysia Japanica (Carpet Grassarbugla Selection - | grass
including watering and maintenance of the lawn3ardays or more till the grass
form a thick lawn free from weeds and fit for mayimcluding supplying good
earth if needed.etc., complete .

Uprooting rank vegetation and weeds by diggimg @rea to a depth of 30 cm
removing all weeds and other growth with roots bsking repeatedly, breaking
clods, rough dressing, flooding with water, uprogtiresh growths after 10 to 15
days and then fine dressing for planting new grasduding disposal of all
rubbish with all leads and lifts.

Spreading of sludge, dump manure or/amwdigetc., complete .

Uprooting rank vegetation and weeds by digdimg area to a depth of 60 cm
removing ail weeds and other growth with roots bsking repeatedly, breaking
clods, rough dressing, flooding with water, uprogtiresh growths after 10 to 15
days and then fine dressing for planting new grasduding disposal of all
rubbish with leads and lifts.etc., complete .

11.Grassing with ‘Doob’ grass including watering amaintenance of the lawn for
30 days or more till the grass forms a thick laveeffrom weeds and fit for
mowing Including supplying good earth If needeca (@ood earth shall be paid for
separately).etc., complete. Name of the grasstemie®1,Mexican,Barbuda &
jaysia japanica.

In rows 7.5 cm apart in either direction.
12.Digging holes In ordinary soil and refilling tsame with the excavated earth
mixed with, manure or sludge in the ratio of 2.1viojume (2 parts of stacked
volume of earth after reduction by 20%: 1 parttatked volume of manure after
reduction by 8%) flooding with water, dressing uraihg removal of rubbish and
surplus earth, If any with all leads and lifts (cobmanure, sludge or extra good
earth if needed to be paid for separately.
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Holes minimum 1.2m to 1.5m dia & min 1.2m to 1.8eep as per the size of the

plant.
13.Digging holes in ordinary soil and refiling the same with the excavated earth mixed with
manure or sludge in the ratio 2:1 by volume (2 parts of stacked volume of earth after reduction by
20%: 1 part of stacked volume of manure after reduction by 8%) flooding with water, dressing
including removal of rubbish and surplus earth, if any with all leads and lifts (cost of manure,
sludge or extra good earth if needed to be paid for separately) etc., complete ..
14. Holes 60 cm to 75 cm dia, and minimum 60 cm to 75 cm deep as per the size of the plant.

Supply and planting best quality container grown healthy trees of 3mtr. minimum height, (25
mm caliper dia. minimum ) of species as specified. AH trees to be approved before planting.
Inclusive of maintenance as specified for one year after planting, (as per schedule plant) etc.,
complete . Name of Plants:-Bottle Palm, Foxtail Palm, Ficus Golden, Ficus Elastica, Ficus
Benjamina,Ficus Panda
15.Supply of planting best quality Pot-Grown healthy shrubs minimum 750 mm (13 mm caliper
dia. minimum) tall species specified, inclusive of creosote treated bamboo stake 2m long and
preparation aid cultivation of shrub beds as specified. Ail plants to be approved before planting.
Inclusive of Maintenance as specified for one year after * planting, (as per Schedule Plant) etc.,..

Name of Plants:-Champa, Jashmine, Tikoma, Musunda, Ixora, Habiscus, Verigated, Tagar,
Malli, Heena, Lolina
16..Supply and planting best quality Pot-Grown healthy Ground cover plant (Hedge) minimum of
300 mm stem of species specified, inclusive of preparation and cultivation of beds as specified.
All plants to be approved before planting. Inclusive of maintenance as specified for one year after
planting. (As per Schedule Plant, including pits and plantation) etc., complete . Name of Plants:-
White Mini Tagar, Golden Dorenta, White Dorenta,Aclifa, Verbina, Lantena, Altenthra.

17.Providing of decorative hedges, decorative plants and perennial at suitable places .etc.,
complete. Furcuria, Cycus, Arceria, Silver Oak, Ficus Starlight, Golden bottle bush. (All are
healthy & bushy)

18Supplying , fitting and fixing of Flexible water sprinkler & popup made by rain bird —Equivalent
for grass lawn at an interval of 30’ -0’ in both the direction(5’-0")shall be circular of the water
sprinkler etc with flexible hose pipe 33Mtr. (33mtr & dia is 1” make oriplast) etc., .
19Supplying and planting of Saiberian grass colour of green,white, golden at an interval of 1'-0"
in both the direction (0'-6") as per the drawing .

20.Supply and fixing of Granite / FRP pot of height of 1'-0" to 3'-0" in appropriate place of the
landscaped area .

21.Supply and fixing of Granite / FRP pot of height of 7'-0" in appropriate place of the landscaped
area .

22.Supply and fixing of dancing statue in appropriate place of the landscaped area .
Height of the statue 2 '- 0"

Height of the Statue 4'-0"
Height of the Statue 6'-0"

23. Supplying, providing and making of pathway sttees of Chinees Debdaru /
Groping Debdaru / Caltris / Juniperus / Thuja it& s

13. Supplying and laying of white pebbles of sizes 1” and 2' in the appropriate places of the
landscaped area as mentioned in the drawing or as directed by the PMC.

(a) Holes 1.2 m dia and 1.2 m deep
(b) Holes 60 cm dia, and 60 cm deep
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TECHNICAL SPECIFICATIONS FOR CONSTRUCTION OF U.G.R.

All Kinds of Soil including removal of existing gkarm, flooring, foundation / footing of
structures from 0 to 4.0m depth

Filling available excavated earth (excluding rotkack cotton clayey soil) in trenches,
plinth, sides of foundations etc. in layers notemding 20 cm in depth: consolidating each
deposited layer by ramming and watering in all feadd lifts

Disposal of surplus earth up to all leads as dwekdby the Architect/Project Director
including spreading the earth in the land fill asr@ssing neatly either within the Site or
outside the compound.

Supplying and filling with fine river sand underotings, floors including, watering,
ramming consolidating and dressing complete.

Supplying, Diluting and injecting chemical emulsitor PRE-CONSTRUCTIONAL anti-
termite treatment and creating a continuous chdrbaxaier under and all-round the column
pits, wall trenches, basement excavation, top sertd plinth filling, junction of wall and
floor, along the external perimeter of building,parsion joints, over the top surface of
consolidated earth surroundings of pipes and cés@tt. complete as per specifications

Chloropyriphos emulsi-fiable concentrates 20%.

Providing and laying in position cement concretespécified grade, including the cost of
centering and shuttering. All work up to plintivéd

1:5:10 (1 cement: 5 coarse sand: 10 graded staregafe 40 mm nominal size). (under the
footings as matt concrete)

Providing and laying in position machine batched&chmne mixed and machine vibrated
nominal mix cement concrete of specified graderénforced cement concrete structu
elements including the cost of centering, shuttgrimcking the exposed surface wherever
required to receive plaster, finishing and adnriesgun recommended proportions (as per IS:
9103) to accelerate, retard setting of concreterong workability without impairing
strength and durability as per directions of Prof@icector/Architect. but excluding the cost
of reinforcemenM-25 grade reinforced cement concree.

In Raft Slab for the foundation
Side retaining walls
Roof slab and beams

Reinforcement for R.C.C. work including transpagtindecoiling, straightening, cutting
bending, placing in position and binding all contelat all levels and in all R.C.C. items
with 18 gauge binding wire and cover blocks.

Thermo mechanically treated bars. Grade Fe 500 Highld strength deformed bars
confirming to IS1786.

PILE WORK
Boring, providing and installing cast in situ doghinder reamed piles of specified diametre
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and length below pile cap in M 30 cement concretesarry a safe working load not less
than specified, excluding the cost of steel remieat but including the cost of boring with
bentonite solution and the length of the pile teebdedded in pile cap.

300 mm dia. Piles

Brick work with bricks of class designation 75 iapgrstructure in cement mortar 1:6 (1
cement : 6 coarse sand) above plinth level uprth ftoor, lift machine room level including
square or rectangular pillars, including raking oljoints, scaffolding, watering, curing etc;
all complete.

Construction of brick steps with of well burnt tkscof class 75 with cement mortar 1:3
including of chipping cutting and shaping the bsido the necessary shape and size as
required and finishing the same with rough cementyscoat for receiving the finishing tile
above and side of steps.

1500mm width (150mmx300mm)

Supplying, fabricating andrecting steel gate of standard M.Sangles, tees, flats, tubular
sections, bars as per detailed drawing includinlgy standard fixtures such as hold fast,
washers, M.S rods, flap locking arrangement, stappgusset plate, L bolts 300mm long,
roller and guides including applying a coat of nper

Providing and laying broom finished 75 mm thick @h concrete flooring 1:2;4 (1
cement:2 coarse sand:4 graded stone aggregatenh2.6ominal size), nosing and 40 x 4
mm PVC strips etcwomplete

Supplying & Providing UPVC sliding window with silegglazing & fly proof mesh shutters
out of unplasticised poly vinyl chloride (UPVC) fites having a nominal outer wall
thickness of 2.5mm with outer frames of 60 x 52mmimum sizes & shutter frame of 35 x
75mm sizes (minimum) having fusion welded corneith Wwmm thk structural reinforcement
hot dip galvanized to a thickness of 125 GSM witskgts out of Ethylene Propylene
Diameter (EPDM). The fly proof shutter shall be mtad on the same frames with SS mesh
of grade 304

Applying three or more coats of white washing withe to given an even shade filing,
pump room and other Roomswherever necessary.

Providing and laying water proofing treatment tortieal surfaces of the U.G. Sump
consisting of the following operations.

RCC surface to be cleared of all dirt, loose matesnd kept dry and holes/cracks to be
repaired with cement putty using bonding agentpgraved manufacturers. The prepared
surface shall be coated with two coats of acryltymer modified cementations (PMC)
slurry coating up to the finished floor level. Theecond coat shall be applied after the first
coat has dried.

Applying one coat of acrylic polymer modified cemémush topping over PMC slurry
coating after the last PMC slurry coat has dried.

Providing a protective layer over the treated sgfhy laying 20 mm thick cement plaster
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1:4 (1 cement:4 coarse sand) mixed approved water proofing compound when
the treatment sets dry.

Providing and laying integral cement based wateofing treatment including preparation
of surfaces as required for treatmentrobfs and terracesconsisting of the following
operations:

Lime concrete terracing on roofs, average thickrigxsn laid to fall with 25mm nominal
size brick aggregate and 50% lime mortar 1:2(1 Ipu&y :2 surkhi) rammed and finished
with gur and belgiri treatment complete and covevéd fly pressed fully burnt clay tiles ¢
20mm thick nominal thickness and approved sizetgowith cement mortar 1:3 (1 cement
: 3 Fine sand) mixed with 2% integral water progfcompound by weight of cement, over
12mm layer of cement mortar 1:3 (1 cement : 3 8aad) and finished neat with proper
pointing.

Providing and laying integral cement based treatnien water proofing on horizontal
surface ofunder Ground Sump and Water Treatment Plant as uner

Over the top of lean concrete under the RCC malkt ahd column footings (vertical as well
as horizontal surface) one coat of 20 mm thick Ipdaster in cement mortar 1:3 (1 cement: 3
sand, 50% fine sand and 50% coarse sand) whenutfece is still green with approved

make integral water proofing compound shall be ged @ 0.2% by weight of cement and
cured for 2 to 3 days of finishing.

Thereafter two coats of two component polymer mediheavy duty cementations coating
(Acrylic reinforced cementations flexible water pfaoating) shall be applied @ 2 Kg per
sgm or as per manufacturers specification and psoapd by Architect/Project Director.
This compound shall be applied over properly reedeand pre wetted surface, while not
having stagnated water.

After a minimum period of 24 hours the coating Ebal covered with another 15 mm thick
cement plaster in Cement mortar 1:4 ( 1cement idl:s80% fine sand and 50% coarse
sand) with approved integral water proofing commboonfirming to I1S: 2645 @ 0.2% by

weight of cement and cured for 2 to 3 days after dawy of finishing.

Placing and fixing 12 mm N.B.M.S. threaded nozde35 mm length with dummy rod for
maintaining the hold up to required depth in anrapinate grid pattern at a spacing not
exceeding 1.5 m c/c on the entire raft prior t@orng concreting. Similar threaded nozzles
along with dummy rod shall also be fixed at a ragumtervals not exceeding 1.5 mt. apart
along with construction joints. Similar nozzles &hall also be post fixed at critical points as
per manufacturer's requirements and directions whAect/Project Director by drilling or
making holes.

Injection of approved water proof grouting compowtinixed with cement slurry through
nozzles under pressure by pump. The grout shémidthrough all pores and voids thereby
sealing them. The nozzles shall be sealed off affection operation is over with pozzolith
100 HE admixed with cement.

Providing and laying integral cement based treatrf@mwater proofing on vertical surface
of basement, underground water tank, swimming Banland horizontal & vertical surface
of over head tank as under
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The construction joints in the walls and slab shallprovided and fixed with water swelling
water bar (swelling gasket) of size 20 mm x 10mrbetween the joints throughout its entire
length or as per approved manufacturers specditatnd approved by Architect/Project
Director .

“After proper curing of the RCC, the outer surfat®ll be coated with 2 coats of two
component approved polymer modified heavy duty cgat®ns coating (Acrylic reinforced
cementations flexible water proof coating) to foran coatingof 1.5 mm thickness
Compound shall be applied over pre wetted surface.

Thereafter the coating shall be covered with 12 thiok plaster in cement mortar 1:4
(Lcement:4 sand: 50% fine sand and 50% coarse sardyl with approved integral water
proofing compound confirming to IS: 2645 @ 0.2%wmight of cement and finished with a
coat of neat cement slurry.

Providing and placing in position suitable P.V.Ctevastops conforming to I.S 12200 of
'‘Deep-Jyoti’' or approved equivalent for construtié expansion joints between two R.C.C
members and fixed to the reinforcement with bindwige before pouring concrete etc.
complete Serrated with central bulb (225mm widel, Bnm thick)

Providing and fixing in the tank with rust proofaokets, factory made aluminum ladder
450mm wide out of, 'C' shaped side member 67x2mB and treads 63mm wide 2mm
thick at 300ctoc with rubber buffers at top anditat of side member etc. complete.

HYDROPNEUMATIC BOOSTER PUMP : Supplying and commissioning of
hydropneumatic pump as per reuirement.

TECHNICAL SPECIFICATION FOR RAIN WATER HARVESTING

Providing Rain water Harvesting sumps at locatiasshown in the drawing, Standard
Construction Practices as per the stipulations rf Government and Authorities
pertaining to the Rain Water Harvesting Systemdl diea Strictly followed and to be
included in the Total Contract , though it may hetexplicitly shown in the Documents.
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TECHNICAL SPECIFICATION FOR OVER HEAD TANK CUM PUMP  HOUSE

1

(@

(b)

(€)

(d)

M.S. GRILL

Providing, fitting and fixing of M.S. grill as peapproved design with two coats of
approved coloured enamel paint over a coat of priebe all complete and as per the
direction of Engineer-in-charge.

VENTILATOR :

Providing, fitting and fixing of ventilator grikhall be made out of 6 mm wire netting
with 25 mm x 25 mm x 6 mm M.S. angle, which shalfinished with approved shade
powder coating, so that a layer of 15 micron carfdsmed in a smooth finish. The
entire process shall be carried out in hot finislappropriate temperature to obtain the
necessary finish etc. all complete and as peritieettbn of Engineer-in-charge.

Providing, fixing of G.I. railing made with 40rmdia G.I. pipe as per design including
two coats of approved coloured enamel paint ovewad of primer etc. all complete and
as per the direction of Engineer-in-charge.

Providing, fitting & fixing of one set of watdevel indicator consisting of copper /
polythene float guide pulleys, nylon chord and eeblmoated guage calibrated to
indicate depth of water in meter or equivalent amoof water in kiloliters etc. all
complete and as per the direction of Engineer-iargé.

Providing, fitting & fixing of a lightening arstor of copper shall be provided on the
roof of the tank as per IS : 2309. The top of figatening arrestor shall be above the
highest point of the roof. The arrestor shall béatly earthed with aluminium tape
conductor etc. all complete and as per the direaifdEngineer-in-charge.

CEMENT PLASTER (IN COARSE SAND)

Providing & applying in line level 16 mm thidement plaster in cement mortar (1:4)
smooth for inside surface of the wall after rackmg the joints including watering and
curing with cost etc. all complete and as per diioacof Engineer-in-charge.

12 mm thick cement plaster two coats in cememrttar (1:4) finished smooth for exterior
surface of the walls after racking out the joimisluding watering and curing with cost
etc. all complete and as per direction of Engineerharge.

Providing 6 mm thick cement plaster in cement nro¢ia4) for ceiling including all
materials, labours, T&P etc. all complete and asdpection of Engineer-in-charge.

Forming groove of uniform size from 12 x 12 mand upto 25 x 15 mm in plastered
surface as per approved pattern using wooden lsattared to the under layer including
removal of wooden battens, repairs to the edggdaster panel and finishing the groove
complete as per specifications and direction ofthgineer-in-Charge.
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PAINTING WORKS :

Providing & applying two coats of cement paimto the outer surface of the wall
including cost of all materials etc. all completedaas per direction of Engineer-in-
charge.

New work (Three or more coats)

Providing and applying three coats white waghwith 1st class lime including providing
a mixing neel & glue surface cleaning etc. complete

Providing & applying of synthetic enamel paoftapproved brand and manufacture of
required colour to give an even shade over a dgatoer.

Two or more coats on new work over an under obatitable shade with ordinary paint of
approved brand and manufacture.

WATER PROOFING WORK FOR DOME :

Providing and laying water proofing treatmerside dome etc., by applying cement
slurry mixed with Armourcrete of M/s The Structukélater Proofing Company Pvit.
Ltd. or Tapecrete of M/s CICO Engg. Service coirgjsof applying :

First layer of slurry of cement @ 0.488 kgyhs mixed with Armourcrete or Tapecrete @
0.253 kg / sgm. This layer will be allowed to aire for 4 hours.

Second layer of slurry of cement @ 0.242 lggyim mixed with Armourcrete or Tapecrete
@ 0.126 kg / sgm. This layer will be allowed to @ire for 4 hours followed with water
curing for 48 hours.

The rate includes preparation of surface, treatnzemt sealing of all joints, corners,
junctions of pipes and masonary with polymer migkaoiry.

Providing 12 mm thick cement plaster in cemmatrtar (1:3) finished smooth with a
floating coat of neat cement on walls and bed cstecr etc. all complete and as per
direction of Engineer-in-charge for all heights.

Providing and applying a coat of epoxy paiside surface of the walls & floors of the
tank etc. all complete and as per direction ofik®gr-in-charge.

M.S. LADDERS

Providing, fitting & fixing of M.S. ladders frorground level to staging height & top
of staging of the tank provided with steel laddeng with hand rails made of series
of M.S. steel bars. The steel ladders shall beystind should be fastend and anchored
to the concrete by means of anticorrosive insentstmlts.

Providing, fitting & fixing of M.S. ladders for lifmachine room of building provided
with steel ladder along with hand rails made ofieseof M.S. steel bars. The steel
ladders shall be study and should be fastend addoaed to the concrete by means of
anticorrosive inserts and bolts.
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WATER PROOFING WORK FOR ROOF SLAB :

Providing and laying water proofing treatment owofsoof slabs by applying cement
slurry mixed with Armourcrete of M/s The Structuvaater Proofing Company Pvt. Ltd.
or Tapecrete of M/s CICO Engg. Service consistingpplying :

after surface preparation, first layer of slurryagiment @ 0.488 kg / sgm mixed with
Armourcrete or Tapecrete @ 0.253 kg / sgqm.

laying second layer of fibre glass cloth méauiured by M/s The Structural Water
Proofing Company Pvt. Ltd. when the first layesstsl gree. Overlaps of joints of fibre
cloth should not be less than 10 cm.

third layer of 1.5 mm thickness consisting of sjuof cement @ 1.289 kg / sgm mixed
with Armourcrete or Tapecrete @ 0.670 kg / sgm @varse sand @ 1.289 kg / sgm. This
will be allowed to air cure for 4 hours followed tsater curing for 48 hours.

The entire treatment will be taken upto 30 cmpamapet wall and tucked into groove in
parapet all around.

Providing of roof grading of screed concrete usimgter proofing compound in the
proportion of 0.5% by weight confirming to IS : 26479 of approved brand including the
cost of all materials, labour, T&P etc. all compe#ind as per direction of Engineer-in-
charge.

Cement concrete 1:2:4 (1 cement : 2 coarse sdngraded crusher broken granite stone
aggregate 20 mm nominal size).

Providing gola 75 x 75 mm in cement concrete 1(2:4ement : 2 coarse sand : 4 stone
aggregate 10 mm and down gauge) including finiskiitg cement mortar 1 : 3 (1 cement
: 3 fine sand) as per standard design.

In 75 x 75 mm deep chase

RAIN WATER SPOUT AND PIPES
Providing and fixing on wall face unplastidsBVC (working pressure 6 Kg. per sqgcm)
rain water pipes confirming to IS : 4985 includiogting with seal ring conforming to IS

: 5382 leaving 10 mm gap for thermal expansion.

Single socketed pipes
150 mm diameter.

Providing and fixing on wall face unplastiadse PVC moulded fittings / accessories for

unplasticised - Rigid PVC rain water pipes confargnto IS : 13592 Type A including
jointing with seal ring conforming to 1S : 5382 \@ag 10 mm gap for thermal expansion.
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150 mm bend

150 mm shoe

Providing and fixing unplasticised-PVC pipgs of approved design to unplasticised-
PVC rain water pipes by means of 50 x 50 x 50 mnd kaod plugs, screwed with M.S.

screws of required length including cutting bricknw and fixing in cement mortar 1:4 (1

cement : 4 coarse sand) and making good the waltemplete.

Providing and laying S & S Centrifugally c&Spun) / Ductile Iron pipes conforming to
IS : 8329.

150 mm dia Ductile Iron Class K-7 pipes.
200 mm dia Ductile Iron Class K-7 pipes.

Providing flanged joints to double flanged.CD.I. pipes and specials including testing of
joints.

150 mm diameter pipes.
200 mm diameter pipes.

Providing & laying C.l. Standard specials sashtees, bends, collars tapers and caps
etc., suitable for flanged jointing as per IS : 853

Upto 300 mm dia
Tees

Bends

Collars

Tapers / Reducers
Caps

Flange socket
Flange pivot

Providing and fixing C.I. sluice valve (with gacomplete with bolts, nuts, rubber
insertions etc. all complete.

200 mm diameter (Class-II)
150 mm diameter (Class-Il)

Construction of brick masonry suport 600 mm00 6nm with brick foundation, brick
superstructure, plastering, earth work excvatio@,®. etc. all complete.
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Providing and fixing C.I. Scour valve (with g¢apomplete with bolts, nuts, rubber
insertions etc. all complete.

Providing and fixing C.I. Non return valve (Wwitap) complete with bolts, nuts, rubber
insertions etc. all complete.

Providing, fitting & fixing of C.I. lockable hged type manhole covers 500 mm dia each
50 kg. waight with frame and cover fixed at suigaplaces in the roof of the tank etc. all
complete as per direction of Engineer-in-charge.

Providing fixing of C.I man hole cover with frano€ 450mmdia (minimum wt. 182kg) .
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TECHNICAL SPECIFICATION OF FIRE FIGHTING WORK

SCOPE
Scope of technical specifications hereinafter taitlshall cover hydrant system — Down
comer and allied works.

A. Codes and reference standards referred toeirContract shall be understood to form
part of the Contract.

B. Alternative reference standard produced byerbht standards authorities may be
specified in a section. Standards of any of thecifipd authorities may be acceptable;
however, materials specified in the section shalinzorporated in the works from only
one of the specified standards authority to ensapability in the performance of the
materials.

C. The Contractor shall be responsible for adimrdo reference standard requirements
by Sub Contractors and Suppliers.

D. Where edition date is not specified, considet treference to manufacturer’'s and
published codes, standards and specifications ade o the latest edition (revision or
amendment) approved by the issuing organizatiorenumat the date of submission of
the tender.

E. The specified reference standards are Indiamdétd Codes and are intended to
establish the quality of materials and workmangieiguired for the works. Reference
standards published in other countries may, in sbke judgment of the Owrigxy
Consultant, also be accepted provided that ther@cor furnishes sufficient data for
the Ownefs Consultant to determine if the quality of materend workmanship atleast
equals or exceeds all tests prescribed by thefggmboeference Indian Standard
Codes.

Such other reference standards published by thenfiolg will be considered:
BSI British Standard Institute

AFNOR Association Francaise de Normalizations (EheBtandard)

DIN Deutsche Industries Normal (German Standards)

ANSI American National Standard Institute
ASTM American Society for Testing and Materials

F. Reference standards and specifications are djuatehe specification to establish
minimum standards. Works or quality of performanbaracteristics that exceeds these
minimum standards will be considered to confirmo@t regulatory requirements or the
Contract conflict with specified reference standand specifications, the more stringent
in each case shall be adopted.

G. Where reference is made to manufacturer’s dmest institutions or specifications,
they shall include full information on storing, Iting, preparing, mixing, installing,
erection, applying or other matters concerningrttagerials pertinent to their use in the
works and their relationship to materials with whibey are incorporated.

H. Obtain copies of codes, applying to the worknafacturer’s directions and standards
referred to in the Contract within 90 days of signthe Contract.

I. Submit a copy of each code, reference standaddsaecifications and manufacturer’s
directions, instructions and specification to ther@r’s authorized representative.
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LIST OF CODES (INDIAN STANDARD CODES)

Standard specifications, associations and regyldbodies are generally referred to
throughout the specifications by their abbreviatedignations.

The material workmanship shall be in accordanceh wilte requirement of the
appropriate IS code wherever applicable togethén amy building regulations or bye-
laws governing the works.

The following list is included for guidance onlydathe omission of any IS codes from
the list does not relieve the Contractor from caergle therewith. The more important
codes, Standard and Publication applicable tosénsion are listed hereinafter

SECTION -1

CODES AND STANDARDS

The Fire protection system for NATIONAL LAW UNIVERBY shall be designed and
installed as per this tender specification, terdtf@wings and the following codes and
standards:

National Building Code (NBC) of India 2005, Pard+ire and Life safety.

IS 3844 - Code of practice for installation and mi@nance of internal fire hydrants and
hose reels on premises.

IS 2189 — Code of practice for selection, instalatand maintenance of automatic fire
detection and alarm system.

IS 2190 — Code of practice for selection, installatand maintenance of portable first
aid fire extinguishers.

Codes of practice for fire safety of building (gead®e1S:1648 firefighting equipment and
its maintenance

Other applicable IS Codes and specifications relate fire safety of buildings and

materials to be used for fire protection systems.

APPLICABLE CODES AND STANDARDS

Unless specifically mentioned otherwise and notstahding the codes mentioned all
the applicable Codes and Standards published bytineau of Indian Standards and
their subsequent revision / BS Standards shallrgoverespect of design, workmanship,
quality and properties of materials and methockesfing; standards listed below shall be
applicable, in particular:

IS-1239 / IS 3589 : Specification for MS / Gl Pspe
AP1 600/ BS 5163 : Specifications for Gun Metatey globe &
IS778/780/2906 check Valves for water
supply.
IS-800 : Specifications for Structural steel
1S-814 : Specifications for covered electrodws f
metal arc welding of structural steel.
BS-5155 : Specifications for C.l.butterfly valve
1S-4927 : Specifications for Canvas Hose Pipes.
IS-903 : Specifications for Branch pipes Firséo
couplings and auxiliary equipments
IS-5290 : Specifications for hydrant landingves.
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1S-1200 : Method of measuring of building & divi
Engineering Works (water supply, plumbing
drain & sanitary fittings)

IS-4853 : Recommended practice for radiographic

inspection of fusion welded butt joints in
steel pipes.
I1S-636 : Synthetic, jacketed hose pipes.
1S-2198 : Control Panels.
1S-2159 : Hot dip galvanizing of iron and steel
IS-5 : Specification for painting
IS 9137 : Specification for horizontal end sauti

centrifugal pump
BS-1965 Part | : Specification for butt-welde@®Fittings.
IS 8423 : Controlled percolating hose for fiighting.
IS 2871 : Branch pipe, universal for fire figigi

purposes.
IS 884 : First aid hose reel for fire fighting
IS 937 : Specification for washers for watetirfiys
for fire fighting system.
IS 9972 : Specification for automatic sprinkherads.
IS 2171 : Dry chemical powder type Fire extirgingrs
IS 940 : Water type CO2 Fire extinguishers
IS 2878 : Carbon — di — oxide type Fire extirstpairs
1S-2175 ) Detectors
1S-694 X Copper wire
1S-9968 (Pt-1) : Rubber Insulated Braided Wire
IS-1554 (Pt-1) : PVC Insulated Cables
SECTION — I

1.0 GENERAL REQUIREMENTS

1. Fire suppression works specified in the tentatl e executed in accordance with the
rules and regulations of the local fire authorihdahat of the various IS/BIS codes of
practice and handbooks.

2. All materials to be used on this works shalhkbes of best quality and shall bear Bureau
of Indian Standards valid certification stampedrkad or cast on the material in an
approved manner. Materials manufactured by firnreplute and approved by Project
Manager shall only be used.

3. It is the responsibility of the Contractor tesare the competence of design to meet the
above requirement.

4. Each item of work shall be complete with all lswsccessories which are required to
complete the item and put it in perfect working dition whether specially mentioned in
the specifications, drawings and/or schedule ohtjties or not.

5. Quantities in the tender document are basetietender drawings.

6. Contractors are invited to highlight any aspeéthe Contract document that may need
revision or reconsideration before the work istethrHe must furnish details of such
revision/variations if any, to the Project Manager.

7. Contractor, who is awarded this work, shall fsinndetailed drawings and design
calculations for submission and approval.
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2.0 SYSTEM DESIGN

Down comer with landing hydrant valves and hos# deums, fire extinguishers and

signage have been proposed for this building. Browiof heat and smoke detectors, call
boxes and other devices are incorporated undeivpafiee safety measures and are
included in this tender.

a. A Terrace water storage tank having water seopacity of approximately 5 Cum.
has been provided.

b. The Fire fighting System shall comprise the Fydrants System with fire terrace
booster pump.

c. Fire Hydrant System consists, internal landialyes and the hose reels at landings.

d. The Hydrant System under normal conditions shallpressurized by means of the
electric motor driven booster Pump.

e. The piping and valve connections shall be denthat the water from the discharge of
the pump is connected to hydrant system piping.

f. The starting and the Booster pump shall be aatmnibased on the pressure switches at
preset low pressure.

g. The Pump shall be stopped only manually.

h. Contractor shall ensure Hydro Testing for theplete system.

SECTION IV,
TECHNICAL SPECIFICATIONS FOR FIRE PROTECTION WORKS

1. GENERAL REQUIREMENTS

1.1All materials shall be new of the best qualignforming to the specifications and
subject to the approval of the Project Manager.

1.2 Pipes and fittings shall be fixed truly vertjdaorizontal or in slopes as required in a
neat workmanlike manner.

1.3 Pipes shall be fixed in a manner as to proe@gy accessibility for maintenance and
shall not cause obstruction in shafts, passages etc

1.4 Pipes shall be securely fixed to walls andirgsl by suitable clamps at intervals
specified. Only approved type of anchor fastenbedl e used for RCC ceilings and
walls.

1.5 Valves and other appurtenances shall be stelb¢hat they are easily accessible for
operations, repairs, and maintenance.

2. PIPE WORKS
2.1 PIPES
All pipes within and outside the building in expdskcation, shafts, buried under

ground or floors shall be MS pipes of following sihieations:
A. Pipe 150mm dia and below 1S:1239 heavy class
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B. Pipe 200mm dia and above 1S:3589 (of thicknpssified)

2.2 PIPE FITTINGS

2.2.1 Pipe fittings mean tees, elbows, couplingsdes, reducers and all such connecting
devices that are required to complete the pipingkvemd make connections with branch
lines in such a manner that the piping system fanstin the best manner with provision
to dismount disconnect for repairs and maintenamds totality.

2.2.2 Forged steel fittings shall be of approvaaketwith “V” groove for welded joints.
Forged steel fittings shall be used for pipes ofnt@ dia & below. Fabricated fittings
shall not be permitted for pipes diameters 50 mohlaiow.

2.2.3Fabricated fittings 50mm dia or lesser diallshot be permitted except under
express and written instruction of the Project Mparaand after settlement in the variation
of rates in the forged and fabricated fitting.

2.2.4 When allowed to be used, fabricated fittirggll be fabricated, welded as
approved by Project Manager.

2.3 JOINING

2.3.1 WELDED JOINGS:

All welding shall be carried out in proper mannargl should be followed out
in proper manners and should be followed the wegldjpecification.

All pipe edges shall be bevel finished to a cledgeeby an electric grider. A
requisite gap determined by the thickness of thkel wkectrode shall be given between
the joints before start the welding work.

Welding electrode shall be of approved make of grandd type as suitable for
the job. This shall be approved by the projectiarge before start of work.

Joint shall be given a first weld in the full widdn the full dia of the pipe.
Welding shall be carried out vertically from theface.

After application of the 1st coat of the joint dhiaé¢ cleaned and then another
layer of welding shall be take place.

2.3.2 WELDED JOINGS:
Flanged joints shall be provided on:

For jointing all types of valves, appurtenances eonections with other type
of pipes to water tanks and other places necessatyequired as good for engineering
practice.

Flange shall be as per IS with appropriate numbgatvanized nuts and bolts,
3mm insertion rubber gasket.

2.4 PIPE INSTALLATION & SUPPORT
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Pipe supports shall be hung by means of expandahihor fasteners of
approved make and design.

The hangers and clamps shall be fastened by mdanat® and bolts. The
size/diameter of the anchor fastener and the clsimafi be suitable to carry the weight
of water filled pipes and dead load normally encered.

Piping shall be properly supported on, or susperfdad, on stands, clamps,
hangers as specified and as required.

Pipe work and fittings shall be supported by hasgerbrackets so as to permit
free expansion and contraction. All accessoriesaanuilaries of support system such as
brackets, saddles, clamps, hangers etc. shalltighgalvanized

Further to permit free movement of common pipingpport shall be form a
common hanger bar, fabricated from galvanized sidions.

Pipe hangers shall be provided at the following imaxn spacing : Pipe Dia (
mm) Hanger Rod Dia ( mm ) Spacing between Supornts

Pipe Dia Hanger Rod Dia Spacing between Supports
(mm) (mm) (m)
Up to 25 10 3.0
3210 50 10 3.0
65 to 80 10 3.0
80 to 100 10 3.0
125 to 150 12 4.0
200 to 300 12 4.0

The end of the steel rods shall be threaded andi@ldied to the threaded blot.

2.5 EXCAVATION

Excavation for pipelines shall be in open trendiodgvels and grades shown on
the drawings or as required at site. Pipelines| $leburied to a minimum depth of 1
meter or as directed by the Project Manager.

On completion of testing and pipe protection wdrkenches shall be refilled
with excavated earth in 20cms layers and conse@dlaContractor shall dispose off all
surplus earth within a lead of 50m.

2.6 ANCHOR THRUST BLOCK

Contractor shall provide suitably designed ancHocks in cement concrete to
encounter excess thrust due to water hammer ahdohggsure.

Thrust block shall be provided at all bends and @®d such other location as
determined by the Project Manager.
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Exact location, design, size and mix of the coreclddck shall be got approved
by the Project Manager.

2.7 PIPE PROTECTION
2.7.1 PIPE PAINTING

All pipes above ground and in exposed locationdl §lgapainted with one Coat of red
oxide primer and two or more coats of syntheticneglapaint of approved shade and
quality.

2.7.2 UNDERGROUND PIPE PROTECTION

Pipes and fittings buried underground shall be ioex with one layer of
corrosion protection tape based on coal tar.

Specifications for protective tape shall conform$ostandards IS : 10221 with
4mm thick.

Pypkote shall be spiral wooded on the pipe withr ¢&e of 15mm

2.8 VALVES

2.8.1 GENERAL REQUIREMENTS

All valves shall carry BIS certification mark ankadl be of makes approved by
the Project Manager before they are allowed todael wn work.

Gunmetal ball valves and butterfly valves will sed for branch connections in
sprinkler and hydrant line and as directed by ttogdet Manager.

Butterfly valves will also be used on suction &idety of pumps, connection to
water tanks and such other locations or as dirdnyeatie Project Manager.

2.8.2 GUNMETAL VALVES / BALL VALVES

Valves 50mm dia & below shall be heavy gunmetal balves conforming to
with female screwed ends and operating levers.asadhall be of approved make.

2.8.3 BUTTERFLY VALVES

Butterfly valves shall be cast iron body conformtogelevant BS / IS specification with
following details:

Disc shall be SG iron to BS 2789, Gr 420/12 witlonycoating

The shaft shall be AISI 410 with PTFE coated.

The seat shall be drip tight constructed by bondesilient elastomers Black
nitrile / EPDM

2.8.4 NON — RETURN VALVES
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Non-return valves will be used at locations to wlitow only in one direction
and prevent flow in the opposite direction.
NRVs shall be as per API 6D, SGI body with EPDMNitrile seat.

2.8.5 AIR RELEASE VALVES

Air release valves shall be provided at suitablenfsoin the piping system to
enable expelling entrapped air when filling or aliog intake of air when emptying the
system. Air release valves shall be installed attions approved by the Project
Manager.

Air release valve shall be 25mm dia, screwed imas$t iron or gunmetal, single
acting or spring loaded for pipelines up to 200man d

2.8.6 DRAIN VALVES

Provide drain valves at low points and other lapatin the system to enable
draining out of the entire or a part of the systéongepairs and maintenance.

Drain valves shall be of size shown on the drawiagd shall be discharged
over a drain with an air-gap of at least 50mm bynseof a pipeline. No system drain
shall be connected directly to a manhole or underg drain out of sight. Pipes for
drains shall be of the same specifications as theed for the main pipelines.

2.9 PRESSURE GAUGE

Pressure gauge shall be gunmetal bourden typegwitmetal isolation cock and copper
,U“ tube, taping and connecting pipe and nipple. Thagg shall be installed at
appropriate level and height for easy reading.

2.10 INTERNAL HYDRANT (LANDING VALVE)

The assembly of the internal hydrants shall be @mnigvo single headed hydrant valves
conforming to 1S:5290. Hydrant valves shall be ntednon 80 or 100 mm dia branch
outlet pipes. The branch outlet will have flangadweelded connection in which the
orifice flanges will be inserted. A 25mm connecttorthe hose reel to be provided.

Instantaneous outlets for fire hydrants shall confto 1S:903 of standard
pattern approved and suitable for fire brigade bose

2.11 FIRE BRIGADE CONNECTIONS

Fire brigade connection are provided to enablddbal fire brigade to pump water into
the system with the help of its own pumps to mee¢rgencies due to the failure of the
captive system of the project. It also enablesump water from other sources into the
Owner’s fire reserve tank for extended operation.

2.12 FIRE HOSE

Each internal and external fire hydrant shall bevigled with requisite number of fire
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hoses as specified below.

Fire hoses shall be 15m long, reinforced rubberifsatic lined conforming to 1S:636
type A with a pair of gunmetal (one male and onmadi) instantaneous type coupling
conforming to 1S:903. The coupling shall be machivaund to the fire hose with Gl
wire.

2.13 BRANCH PIPE, NOZZLE & FIRE AXE

Branch pipe and nozzle shall be of gunmetal witnBBinlet conforming to 1S:903 with
a 16mm dia outlet nozzle.
Steel firemalfis axe with insulated handle.

2.14 FIRST AID HOSE REELS

Each fire hydrant station shall be provided withirat aid hose reel conforming to
IS:884. Each hose reel shall consist of the reeh galve, hose reel tubing, hose guide,
fixing brackets and nozzle. All the componentshe&f hose reel shall conform to relevant
Indian Standards.

2.15 FIRE HOSE CABINETS

Fire hose cabinets (FHC) for fire hydrant statiangl for external fire hydrant shall be
as per the local fire codes. Hose cabinets shatbbecated from MS sections and 16
gauge MS sheet of fully welded construction. Sizethe FHC shall be as given in the
Schedule Of Quantities.

The FHC will be painted with synthetic enamel paihiapproved colour onther inside

surface. The outer surface in contact with masaigil be painted with primer and

finish with two coats of enamel paint of fire realaur.

The FHC will be provided with steel panel door. Tdesign of the door shall be as per
Architect's design and as directed by the Project Manager.

The FHC will have the legend “FIRE HOSE” paintedmpinently.

2.16 FIRE HYDRANT STATIONS

Each fire hydrant station shall be located in a iose cabinet of size mentioned in the
Schedule Of Quantities. Each station shall contain:
Single one or two landing valves, assembly withlasutorifice flanged connection,
pressure gauge and accessories.
Required lengths of 15m long RRL hoses with maleé famale couplings,branch pipe
and nozzle properly mounted in the fire hose cdbine

Fire hose reel with rubber hose and nozzle.

Fireman's insulated axe

Space for atleast two fire extinguishers.

Electrical signboard with illumination from emergsmpower supplies on top.

2.17 MEASUREMENT

All items to be measured include:

All equipment and accessories supplied by the naufer as a part of the original

equipment whether it is described in the tenderudwnt or shown on the tender or
Contractor’'s approved shop drawing or not, if seduipment and accessories are an
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essential and inherent part of the system.
Rates quoted deem to include all items describetienschedule of quantities and the
specifications read with Contractor’s approved stigwings.

PIPE WORK

Mild steel Galvanized pipes shall be measuredipeat meter of the finished length and
shall include all fittings, flanges, welding, jaimg, clamps for fixing to walls or hangers,
anchor fasteners and testing complete in all réspec

PIPE COATING

Coating of external pipe for pipe protection stelmeasured as per the measurement of
the pipe mentioned in the para above.

PIPE SUPPORTS

All fabricated structural pipe support systems lshalmeasured per Kg. weight and shall
include painting and fixing.

VALVES ETC.

Gunmetal, cast iron sluice valves, butterfly valvelseck valves, air valves, pressure
gauges, vibration eliminators, suction strainecs €tall be measured by numbers.

FIRE EQUIPMENT

Fire hydrant, hose reels, fire brigade connectidins,axe, RRL hoses with couplings
shall be measured by number. Orifice flanges dimltonsidered as a part of landing
valve and no separate payment for the same shallinéssible.

FIRE CABINETS

Fire hose boxes specified shall be measured by eumb

SECTION VI:
2.18 FIRE PUMPS & ALLIED EQUIPMENT
2.18.1 SCOPE OF WORK

Work under this section consists of furnishinglabour, materials, equipment
and appliances necessary and required to suppblliasd commission the fire pumps
and accessories as described hereinafter and igitka Schedule of Quantities.

Without restricting to the generally of the foreggi the pumps and ancillary equipment
shall include the following:

Electrically operated Booster pump with motor, bplsges and accessories.

Pressure gauges with isolation valves and pipiegdhnd block valves.

M.S Galvanized pipes, valves, suction strainergtico and delivery headers and
accessories.
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Foundations and foundation bolts.
GENERAL REQUIREMENTS

Pumps shall be installed true to level on suitaldacrete foundations. Base
plate shall be firmly fixed by foundation bolts pesly grouted in the concrete
foundations.

Pumps and motors shall be truly aligned by suitaidguments.

All pump connections, shall be standard flangecd tyith appropriate number
of bolts. In case of nonstandard flanges compafiamges shall be provided with the
pumps.

Manufacturer's instructions regarding installatiorconnections and
commissioning shall be followed with respect toplinps and accessories.

Each pump shall be provided with a 100 mm dia.quesgauge, isolation cock
and connecting piping, bleed and block valve.

2.18.2 FIRE AND BOOSTE PUMPS

Pumping sets shall be single stage horizontal ifegal single outlet with cast iron body
and bronze / Stainless steel dynamically balanoggkllers. Connecting shaft shall be
stainless steel with bronze / SS sleeve and gtebseated bearings.

Pumps shall be provided with approved type of meah seals /Gland packing.

2.18.3 MOTORS FOR ELECTRIC DRIVEN PUMPS

Electrically driven pumps shall be provided withalty enclosed fan cooled induction
motors. For fire pumps, the motors should be ratedto draw starting current more
than 3 times normal running current.

Motors for fire protection pumps shall be desigried continuous full load duty and
shall be design proven in similar service.

Motors shall be suitable for 415 volts, 3 Phase;§6les A.C supply and shall be
designed for 330 C ambient temperature. Motord sbaform to IS: 325.

Motors shall be designed for auto start system.

Motors shall be capable of handling the requiredrtisty torque of the pumps.
Contractor shall provide heating arrangements Hier rhain fire pump motorto ensure
that motor windings shall remain dry.

2.18.4 CABLES TRAYS

Contractor shall provide M.S. slotted cables tratybcations as shown on the drawings
and of sizes as given in the Schedule of Quantities

Cable trays shall be supported from the bottonhefdlab at intervals of 60 cms at both
ends

Cost of clips, bolts, nuts, supports rods and ahgromaterials required to fix the trays
in proper manner shall be included in the raterfays.

Cables trays shall be of approved makes.

2.18.5 EARTHING

All equipment installed by the Contractor shall sagtably earthed by making proper
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connection by means of G.l. wires to the main @agtlsystem laid by the electrical
Contractors.

2.18.6 MOTOR CONTROL CENTRE

Switchboard cubicles of approved type shall beifalbed from 14 gauge M.S. sheet
with dust and vermin proof construction. It shadl fainted with stove enameled paint of
approved make and shade. It shall be fitted witkable etched plastic identification
plates for each motor. The cubicle shall compristh® following:

Incoming main switch fuse unit of required capacity

Isolation switch fuse unit, one for each motor.

Fully automatic DOL/Star Delta starters suitable fmotor H.P. with push buttons; one
for each motor and on/off indicating neon lamps.

Single phasing preventer of appropriate ratingefmrh motor.

Panel type ampere meters; one for each motor.

Panel type voltmeter on incoming main with rotaglestor switch to read voltage
between phase to neutral and phase to phase.

Neon phase indicating lamps on the incoming main.

Rotary switch for manual or auto operation for epamp.

All switch gears and accessories shall be of apgatanake.

Switchboard cubicles shall be floor or wall mountggpe as recommended by
manufacturers.

2.18.7 MEASUREMENTS

Fire pumps shall be measured by numbers and stdilde all items as given in the
specifications and schedule of quantities.

Earthling station, sluice valve, non return valvegration eliminators and suction
strainer shall be measured by numbers and shdlidacall items as given in the
Schedule of Quantities and Specifications.

Pump headers, power cables, earth wire and tapitedsicable trays shall be measured
per linear meter and shall include all items giuwerthe specifications and Schedule of
Quantities.

MODEL RULES FOR THE PROTECTION OF HEALTH AND
SANITARY ARRANGEMENTS OR WORKERS

1.0 APPLICATION :

These rules shall apply to all Construction of bliaéil Law University Campus Works in
charge of the Proposed University Campus at N@uatack for National Law University
ORISSA .

2.0 DEFINITION :

a.Work place means a place at which, at an averaged@Rers are employed in
connection with construction work.
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3.0

4.0

5.0

6.0

b.Large work place means a place at which an aves@@eor more workers are

employed in connection with the construction work.

FIRST AID.

a. Atevery work place, there shall be maintaimekadily accessible place first
aid appliance including an adequate supply ofilzted dressings and
sterilized cotton wool. The appliance shall be kepgjood order and in large
work place they shall be placed under the charga msponsible a person
who shall be readily available during working hours

b. At large work place, where hospital facilitiaee not available within easy
distance of the works, first aid posts shall baldsghed and run by trained
compound.

c. Where large work place are remote from reghltaspitals an indoor ward
shall be provided with one bed for every 250 emgésy

d. Where large work place are situated in citiegns in their suburbs and no
beds are considered necessary owing to the proxiofitcity or town
hospitals, suitable transport shall be providedatlity removal of urgent
cases to the hospitals. At other works places, smomeeyance facilities such
as a car, shall be kept readily available to talquired person or persons
suddenly taken to the nearest hospital.

DRINKING WATER

a. In every place there shall be provided & mangd at suitable places easily
accessible to labour, sufficient supply of coldevdit for drinking.

b.  where drinking water is obtained from an intist@nt public water supply,
which work place shall be provided with storage mhguch drinking water
shall be stored.

c.  Every water supply of storage shall be at tadise of not less than 15m from
any latrine, drain or other source of pollution. & water has to be drawn
from an existing well which is within the proximitf latrine, drain or any
other source of pollution, the well shall be prdp&hlorinated before water
is drawn from it for drinking . All such wells stale entirely closed in and be
provided with trap door which shall be dust andexgbroof.

d. A reliable pump shall be fitted to each covevesll, the trap door shall be
kept locked and opened only for cleaning or indpacivhich shall be done at
least once a month

WASHING AND BATH PLACES.

a. Adequate washing and bathing places shall beiqed separately for men
and women.
b.  Such places shall be kept in clean & drainedlitin.

SCALE OF ACCOMODATIONIN LATRINES AND URINALS.

There shall be provided within the precincts ofgwork place latrines and urinals
and an accessible place, and the accommodatioarasely for each of them shall
not be less than the following scale
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7.0

8.0

9.0

No of Seats.

a.  Where the number of persons does not exceed 50 2

b.  Where the number of persons does exceed 3
50 but dose not exceed 100

c.  For every additional 10 3 per 100

In particular case the Engineer who have the potwewary the scale where
necessary.

LARTINES AND URINALS FOR WOMEN:

If women are employed separate latrines and uris@eened from those men and
marked in the vernacular in conspicuous letters Women Only" shall be provided
on the scale laid in Rule 6. Those for men shabibelarly marked "For men Only"
a poster showing the figure of a man or a womarl sliso be exhibited at the
entrance of latrines for the " respective sex”.rétghall be adequate supply of water
close to the urinals and latrines.

LATRINES AND URINALS:

All latrines shall be provided with septic tanksleach pits in case of small units.
All the latrines shall be kept in good sanitarpdibions.

CONSTRUCTION OF LATRINES :

The inside walls shall be constructed of masarfirygome suitable heat resisting non-
absorbent materials and shall be cement washeatkidsoutside at lest once a year.
The dates of cement washing shall be noted iniatezgnaintained for this purpose
and kept available for inspection. Latrines willt e of a standard low than bore
hole system and should have thatched roofs.

10.0 DISPOSAL FOR EXCRETA :

Unless otherwise arrange for by the local sanigathority arrangements for proper
disposal of excreta shall be made by septic tankeaxch pit duly approved by the
engineer and in conformity with the requirementsocal public health authorities.

11.0 PROVISIONS OF SHELTER DURING REST :

At every work place there shall be provided freeadt two suitable sheds one for
meals and the other for rest separately for menlessl than 3.5m from the floor
level, to the lowest part of the roof. The shelaisutd be roofed with at least thatch
and mud flooring will be provided with a dwarf watound not less than 750mm.
Sheds should be kept clean and the space shoutoh ltee basis of at least 0.05
square meter per head.

12.0 CRECHE:

a. At every work place at which 50 or more womeorkers are ordinarily
employed there shall be provided two huts for tee af children under the
age of 6 years belonging to such women one hut blealised for infants
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game and play and the other as their bed room. Auteshall not be
constructed on a lower standard than the following

1)  Thatched roofs.

i) Mud floors and walls.

i)  Planks spread over the mud floor & coverednwhatting.

The huts shall be provided with suitable and sidfit openings for light and
ventilation. There shall be adequate provisionveéepers to keep the place clean.
There shall be two daily in attendance. Sanitagnsits shall be provided to the
satisfaction of the Health Officer of the area aamed. The use of the hut shall be
restricted to children, there attendants and nistbkthe children.

b.  Where the number of women workers is more @&rbut less than 50 the
Contractor shall provide at least one hut and oae¢allook after the children
of women workers.

c. The size of creche or cheches shall veryrdaog to the number of women
workers.

d. The creche or creches shall be properly maintaaretl necessary equipments

like toys etc, shall be provided.

13.0 CANTEEN: :

A cooked food canteen on a moderate scale shatirtwdded for the benefit of
workers wherever it is considered expedient.
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LIST OF MATERIALS OF APPROVED BRAND AND/OR

MANUFACTURERS
SL.NO DESCRIPTION MAKES
1. | CEMENT ULTRATECH / ACC / LAFARZ / KONARK.
2. | STEEL TISCON/ VIZAG / SAIL
3. | BRICK K.B. BRICK (75 KG/ CM)
4. | SAND SWEET RIVER SAND
5. | METAL CRUSHER BROKEN GRANITE CHIPS
6. | CHIPS CRUSHER BROKEN GRANITE CHIPS
7. | WATER PROOF MATERIALS | SIKA, PIDILITE / LATICRETE
8. | CHOWKATH WELL SEASONED SAL WOOD CHOWKATH
9. | FLUSH DOORS CENTURY / GREEN PLY / MAYUR GOLD
10. | HARD WARE FITTING S.S. 1.S.I. MARK MAT FINISH
11. | GLASS MODIGUARD / SAINT GOBIN / AIS FLOAT

SARAF

R

12. | C.P.V.C. PIPE & FITTINGS KITEC/AJAY / ASTRA /INOLEX/SUPREME
13. P.VZ.C. SEWERAGE PIPE 6 KG KITEC /SUPREME / PRINCE / FINOLEX
CM
14. | G.l. PIPE TATA HEAVY MEDIUM / JINDAL HISSAR B
CLASS
15. | ALL SANITARY FITTINGS PARRYWARE / HINDWARE / R@A |/
KHOLER/TITA
16. | HARDWARE /| LOCKING| GODREJ/HURRSSION /DORMA/DOORSET
SYSTEM
17. | FLOOR SPRING GODREJ / EVERITE / HARDWYN / DOQ
SET/DORMA
18. | SCREW H.F. BRAND
19. | LEAPING PTQUALITY TEAK WOOD
20. | C.C. PAVERS GICO / CABLE STONES
21. | MARBLE DUNGURI 2 QUALITY
22. | STANDRAD MARBLE AGRIA WHITE/MORWAD WHITE/RAYMOND
WHITE
23. | CERAMIC WALL TILE JOHNSON / KAJARIA |/ BELL /
REGENCY/RAK/VARMORA/BLACK
BERRY/SWASTIK
24. | CERAMIC FLOOR TILE REGENCY / BELL / KAJARIA / OY TILES /
RAK/JOHNSON/SOMANY/ VARMORA/BLACK
BERRY/SWASTIK
ANTISKID FLOOR TILE REGENCY / BELL / RAK / VARMORABLACK
BERRY/SWASTIK
25. | ANTISKID WALL TILE REGENCY / BELL / RAK / VARMORA/BLACK
BERRY/SWASTIK
26. | VITRIFIED FLOOR TILE ASIAN / KAJARIA / REGENT /CITY TILES /
RAK/SOMANY/VARMORA/BLACK
BERRY/SWASTIK
27. | VITRIFIED WALL TILE ASIAN / KAJARIA / REGENT / CITY TILES /

RAK/SOMANY/VARMORA/BLACK

BERRY/SWASTIK
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28. | GRANITE ROYAL BROWN/MILLENIUM/
BROWN/OCEAN BLUE
29. | ENGINEERING MARBLE AGL/JONSON/EQUIVALENT
30. | ITALIAN MARBLE BOTTOCHINO/ROYAL BEIGE/ALASKA GREY
31. | ALUMINIUM FRAME JINDAL / INDAL / OEL
32. | ADHESIVE FEVICOL / JEEVAN JHOR / CENTURY
33. | ALL G.I. FIXTURES (TEE, BED| HEAVY TYPE C.R. MAKE / UNIK MAKE
ELBOW ETC.)
34. | FULL WAY VALVE
GUN METAL FULL WAY VALVE OF
LEADER MAKE / SANT MAKE
35. | ALLH.C.I. PIPES
STANDARD I:S:I MARKED PIPES.
36. | PLASTIC W.C. SHEET
HINDUSTAN / DIPLOMAT/EQUIVALENT
37. | RAINWATER PIPE 4 KG / CFi
SUPREME / PRINCE / FINOLEX
38. | PRE-CAST TERRAZO TILE
NITCO / GICO / R.K. CEMENT BONDED
TILE/ULTRA/EUROCON
39. | PORTICO TILES
EUROCON / MULTIWYN / ULTRA
40. | ALL C.P. FITTINGS
JAQUAR / MARC / CRABTREE / KOHLER /
ESSESS
41. | FASTNER
HILTI / FISHER/EQUIVALENT
42. | ACRYLIC EMULSION PAINTS
ICI DULUX / BERGER / NEROLAC / ASIAN
43. | PUTTY
BIRLLA / ASIAN / JK
44. | EXTERIOR EMULSION PAINT
ICI DULUX / BERGER / ASIAN/NEROLAC
45. | WEATHER COAT PAINT
ICI DULUX / BERGER / ASIAN/ NEROLAC
46. | ENAMEL PAINT
ICI DULUX / BERGER / ASIAN/ NEROLAC
48. | VENEER
CENTURY / GREEN / AUSTIN/STYLIVE
49 | LAMINATE
CENTURY MICA / GREEN / MERINO /
AUSTIN/ASIS
50. | B.W.R. BLOCK BOARD 19 MM
THICK CONFIRMING TO IS | CENTURY / GREEN / MAYUR GOLD / AUSTIN
1659 / 90
51. |B.W.R. P.F. PLY 9 MM / 12 MM
THICK CONFIRMING TO IS :| CENTURY / GREEN / MAYUR GOLD
303 /1989
52. | U.P.V.C WINDOW FRAME
DURO PLAST / FINESTA/ STYLIVE
53 | S.S.RAIL
OZONE/KICH/DQUNAX
54 | wPC

STYLIVE/ALSTONE

MAKE OF THE MATERIAL MAY CHANGE AS PER THE AV AILABILITY OF
BEFORE

Note:
THE MARKET. THE MAKE SHALL BE APPROVED BY PMC/NLUO
PROCURING THE SAME.
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ALL APPROVED MAKES SHALL BE ISI MARKED
LIST OF APPROVED MATERIALS

The contractor shall use materials in their works subject to inspection prior to
dispatch, by owner or his authorized representative of any materials, as
deemed necessary in accordance with the following list, all materials not
otherwise specified shall be in accordance with the latest Indian Standard
Specification, where such exists and prior approval of Owner / Architects. The
contractor shall be bound to offer sample of materials. Which are claimed to be
conforming to I.S. specifications, for testing at an approved Test Laboratory.

Contractor shall purchase all materials from thekens or their authorized stockists
only. Necessary documentary evidences must be peddio the Owner or their
authorized representative on demand. Contractdl lsbebound to supply items of any
make of the items as per the choice of the OwAecliitect.

1.  Acceptable Materials List  (Internal)

1.1  Conduits - P.V.C.

a) Make : ISI Marked.
b) Accessories : Same make as that ofudond

1.2 Wiring Cables - PVC Insulated Copper
a) Make : Finolex./ Havell's / Polycab/RR Kable
b) Voltage Grade: 1100 Volts & as per IS 694909
1.3 Distribution Boards
a) Make . Schneider (protect) / Legrand (Myp<Crabtree
b) Make of MCB’s : Schneider (Protect) / LegtdrHavell's /
1.4  Wiring Accessories
a) 5A / 15A switches
sockets, antenna
sockets & telephone
sockets : Schneider (Clipsal - Opaleggrand /

Havell's / Crabtree (Athena)

b) Ceiling roses /
Angle holders : Cona / Anchor

C) Switch plates /

Covers : Schneider (Clipsal - Opaleg¢grand /
Havell's / Crabtree (Athena)
(d) Switch box : Schneider (Clipsalalyg) / Legrand /
Havell’s
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15 Fitting & Fixtures :

a) Light fittings : Philips/ Havell's /Goldwyn/Detux/VIN/
G-ON /Bajaj/Hybac/Stylive.

b) Bulb : Philips / Bajaj / CG Orpat

C) Fan : Crompton Greaves / Bajaj / USHA

d) Exhaust fan X Crompton Greaves / GE / Almonard

1.6  Telephone Wiring

a) Telephone Cable X Finolex / Havell’'s / Delton
b) Tag Block : Finolex
1.7 Conduit Pipe : ISI Mark

Note : All approved makes shall be ISI Marked.

LIST OF APPROVED MATERIALS/FIRE FIGHTING AGENCY

The contractor shall use materials in their wonlibject to inspection prior to dispatch, by
owner or his authorized representative of any rasgras deemed necessary in accordance
with the following list, all materials not otherwispecified shall be in accordance with the
latest Indian Standard Specification or equivalewhere such exists and prior approval of
NLUO / PMC. The contractor shall be bound to ofample of materials. Which are claimed
to be conforming to I.S. specifications, for tegtiat an approved Test Laboratory.

FIRE FIGHTING EXECUTING AGENCY : CEASEFER/ TYCO / MX SYSTEM
INTERNATIONAL (P) LTD

The executing agency should have their office aedessary infrastructure in the state of
Orissa, at least for a minimum period of 10 yearsalbbove with all necessary statutory
registrations. The Technicians ( Welders,eFstt& Electrical ) being deployed in the
project must be trained, skillful, experienced widtessary proof / certifications and must be
employed by the company directly on their payr@lith necessary statutory requirements
like ESIC, PF and insurance

APPROVED MAKE LIST OF FIRE PUMP R®MCEQUIPMENTS SYSTEM

Electric motor driven booster pump : Kirloskar/ugglent

Battery ; Exide / Amco

MCC panel : Venus / Load Controls
Power and Control Cable : Polycab / Finolex / iZajent
Cable Tray : Profab / Paifab

Pipe : Jindal / Tata / Equivalent
Gate Valve : Kartar / H.Sarker/Equivalent
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Non Return Valve : Intervalve / H.Sarker / Eqiant

Butterfly Valve : Intervalve /H. Sarker / Equigeat
Ball Valve : Zoloto / Leader / Neta / Equivaien
Pressure Switch : Indfos / Danfoss / Equivalent
Pressure Gauge ; H.Guru / Fiebig

Anti Corrosive Material : IWL

Fire Brigade Inlet : Newage / Winco

Hydrant Valve : Newage / Winco

RRL Hose : Newage/ EverSafe

Brach pipe : Newage / Winco

Hose Reel Drum : Newage/ EverSafe

Hose Cabinet / Fire Duct Shutter : Fabricated

Air Release Valve : Elems / Leader

RCC Hume Pipe : Indian Hume Pipes

Paint : Asian Paint / Berger

Welding Rod : Esab

Fastener : Hitech / Hilti

EQUIPMENT SCHEDULE AND LIST OF ACCEPTABLE MATERIAR MEDIUM
VOLTAGE SWITCHES GEAR AND TRANSFORMER

1. List of Acceptable Materials
1.1. The following makes of equipment / miale shall be acceptable under this
contract.

(A)  Medium Voltage Switch-gear

)] Air circuit breakers Larasen & Toubro / Schohesi
i) Switch-fuse units : Larsen & Toubro / G.E. CBNEIDER /
SIEMENS
iii) HRC fuses : G.E. / Larsen & Toubro / SIEMENS
Schneider
iv) Change over switch Schneider / Larsen & ToubG.E.
V) M.C.C.B. : Larsen & Toubro / Schneider / G.E.
(B) Cables
i) H.T. Cable : ICC / CCl Gloster / Nicco / Ueisal /
Torrent /
INCAB / RPG
i) L.T. Cable : ICC / CCI / Gloster / NICCO / Wersal /
Torrent /

Havells / INCAB / RPG
(C)  Meters & Indicators

)] Ammeter / Voltmeter /
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P.F. Meters : AEP / UE / IMP / Automatic Elect.

i) Kwh Meter : REMCO / GEC / SEMS / HRPIALTHOM /
SECURE

iii) Frequency Meter : AEP / NIPPON / UE

iv) Indicating Lamps : Siemens / Larsen & ToubroBinay /

Concord.

(D) Instrument Transformers
i) H.T. Current Transformers :VE / EMS / KAPPA AUTOMATIC

ELECTRIC.
i) H.T. Potential Transformers : Jyothi / VE | BS
i) D.T. Current Transformers : ANP / KAPPA SGHI.
iv) Selector Switches . Larsen & Toubroayee / Thakoor.
(E) Relays
i) Over current and earth fault relay : AREVA 3iemens / Larsen &
Toubro.
i) Power factor correction relay NIPPO / NSI/ AVMACO /
Siemens.
iii) AX relay . AREVA/ABB
(3] Miscellaneous
i) Cable gland : APT / ELECTROMAG
i) Lugs : Dowels.
iii) Connectors : Indian Engineering Company / HE®I /
Schneider
iv) Capacitors : Khatau Junker / Voltas / BSES &IM /
Powercap /
Crompton Greaves.
V) Contactors : Larsen & Toubro / Siemens / BCH /
Schneider
Vi) Starters : Larsen & Toubro / Siemens / BCH
(G) POLE
)] J.K. poles co.

1)) Electro poles products Pvt. Ltd.
1)) Trupti Electrical
iv) Caspian Energy corporation Pvt. Ltd.
V) Bajaj Electrical
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(H) 7FT. HIGHT POLE
) light pole - SS Pole(304)
N.B.: All material to be used should be of standard kenaspecification as
specified in the Tender and only after approval tbé Concerned
Consultant/ NLUO.
Note: All approved makes shall be ISI Marked

LIST OF APPROVED MAKES OF MATERIALS FOR PLUMBING / SANITARY

| DRAINAGE

S. No. Details of Materials / Equipments

1.Vitreous China Sanitary ware

ROCA/Koehler

2.C.P. Brass fittings

3. Manhole

4.R.C.C pipe

5. Gully traps

6. G.M. / Forged brass valves
7 .Check valve/Butterfly valve
8 .Paints

9. Pressure Gauge

10. Pumps

11. UPVC Pipes

12. S. S. Sink

13. Fire Fighting Equipment

14. CPVC Pipes

Maurfacturer's Name
Hindustan / Yarrware /
Jaguar(continental eghg
Marc Crabtree/ ROCA/Koehler

App equal & ISI marked.

App. Equivalent ISI marked

Perfect Potteries pAgved equal ISI
marked

Zoloto / Leader
SKS / C & RAdvance
Asian Paints /Berger/Nerolac
H Guru / Approved Equami&iked
Kirloskar / Crompton/ Grundfos
Supreme / Prince/Finolex
Neelkanth / Jayana/ Nerali
Minimax / Newage

Astral flowgard / HIF Poly/Qsst /
Ashirvad flowgard/Supreme

15. G.I Pipes : Jindal / Tata
Note : All approved makes shall be ISI Marked
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LIST OF APPROVED MAKES/BRANDS OF VARIOUS MATER IALS.

The materials to be used should be form théowiahg list of approved makes/brands
or of equivalent quality as approved. Any otmeake/brand of a materials will also
be allowed to be used if approved by constita

1. FERRULES
A) LEADER B)JCSWR C)ACB D)NETA  E) NEW F)
HIMSON G) HVI

2.  WATER METER
A) CAPSTAN B) RAWCO C) DAS MASS

3. GATE VALVE & GLOBE VALVES
A) LEADER B)LUSTER C)KIRTI D) SANT

4. BALL COCKS
A) KINGSTON B) ARK C) LUSTER

5.  POLYTHIENE FLOATS
A) COMMANDER CHAMPION B) COMMANDER-WATER BIRD
C) CMCOS BSJ. D) PEACOCK

6. MIRRORS
A) GOLDEN FISH B) SWAN

7. POLYTHIENE OVERFLOW PIPES
A) EMCO B) PEACOCK

8. CEMENT CONCRETE PIPES
A) INDIAN HUME PIPES CO. B) M.M. METAL & CO.

9. WATER PROFING COMPOUND FOR INTEGRAL CEMENT ABED
WATER PROOFING
A) IMPERUM-(2% BY WT. BY CEMENT) M/S SNOCEM INDIALTD.,
B) CICI-(3% BY WT. OF CEMENT) M/S STRUCTURAL WATE PROOFING
COL, C) CHOCKSEY.
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