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PREFACE

1. This manual containing Regulations for Tender aﬁd Contracts, General Conditi'ons of

‘Contract and Standard Specifications, on which the Schedule of Labour and Material Rates

1992 is based, is termed as General Conditions of Contract and Standard Specifications 2001
gnd is issued in supersession to South Eastern Railway Schedule of Rates Volume-II Revised
Edition 1994. The Manual covers all instructions issued by Railway Board in Works Hand
Book Parts-1 & II on General Conditions of Contract. The Standard Specifications in Part-IV
remains. same as per South Eastern Railway's Standard Specifications 1994. The Manual |
dovers all instructions issued from time to time including correction slip No. 2 & 3 dt. 6.12.97
& 18.03.98. :

2 The rates for Labour and Materials as given in the Manual of “Schedule of Labour and
Material Rates 1992” should be followed. ' .

3. Tﬁia is issued for the guidance of all staff in charge of “works” and of Contractors.

4, Each Officer and Supervisor of the rank of Junior Engineer and above or holding an
aquivalent charge, .and in charge of “Works” and “P. Way" shall have a copy of this Manual.
They shall be well acquainted with the proviaions contained in this book in so far as these
¢oncern their duties and responsibilities. '

5. All Contractors are advised to purchase a copy of this Manuhl as the provisions
o';ontai_ned herein are binding on them, unless specially modified in writing.

| ,
6. No modifications may be made to the provisions made in this Manual without the
Chief Engineer’s written permission. ' : :

| 7. Staff are requested to repurt' any errors or misprints to their immediate superiors who

Wwill bring them to the notice of the Chief Engineer.

; 8. Suggestions are also invited to make this book more comprehensive and usefui to the

taff.

i 9. The General Conditions of Contract and Standard Specifications 2001 will be avail-
nble for sala to Contractors at the office of the Chief Engineer and Divisional Railway Manager

(Engg.) on payment of Rs. 400.00 per copy. Correction slips will also be supplied from these
bffices free of cost to Contractor posgeasing a copy of this Mannual, on request.

' 10. It ig the duty of each Official, to whom a copy of this Schedule has been issued, to
paste each correction slip as received or to make the corrections notified in it. They will also
record the receipt particulars of each correction slip in the register of correction slips at the
end of the hook. = . ' _ . 6.

11: Unless ctherwise stipulated, the codes of practice laid down by Indian Stémdard_

" nstitution and given in the National Building Code would be followed in general.

. 12. This Manual is in' bilingual version. In case of any anomaly between the two
versions, English version will prevail.

iSouth Eastern Railway, S. P. 8. JAIN
iKolkata CHIEF ENGINEER
|Dt. 17.02.2001
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PART — H

REGULATIONS FOR TENDERS AND CONTRACTS

'FOR THE GUIDANCE OF ENGINEERS AND CONTRACTORS
FOR ENGINEERING WORKS

MEANING OF TERMS

- 1.1 These Regulations for Tenders and Contracts shall be read in conjunction with the General
conditions of Contract which are referred to herein and shall be subject to modifications, additlons
or supersession by spaclal conditlons of contract and/or special specifications, if any, annexed to
the Tender Forms.

1.2 Definition—in these Regulations tor Tenders and Contracts the following terms shall have
the meanings assigned hereunder except where the context otherwise requires

(a) "Railway" shall mean the President of the Republic of India or the Administrative
Ofticers of the South Eastern Railway or of the Successor Railway authotised to deal
with any matters which these presents are concered on his behalf.

(b) “Gerieral Managser” shali mean the Offloer in charge for the general Superintendence
. and control of the Railway and shall also include the General Manager {Construction)
and shall mean and include their successors of the Successor Rallway S

{c) “Chief Engineer” shall mean the Ofﬂcer incharge of the Engineering Department of
South Eastern Raliway and shall include the Chlef Engineer {Construction), Chief
- -Signal and Telécommunication Engineer, Chiaf Signal and Telecommunication Engi-

naer {Constructicn), Chief Electrical Engineer and Chletf Electrical Engineer (Con- '

struction) and shall mean & include their successors of the Successor Railway.

(d) “Divisional Raitway Manager" shall mean the Officer incharge of a Division of the
South Eastern Railway and shall mean and include the Dlvisional Rallway Manager ot
the Successor Railway.

(e) “Engineer” shall mean the inisiona‘l Engineer or the Executive Enginger.

Divisional Signal and Telscommunication Engineer, Divisional Signal & Talecommuni-
cation Engineer (Construction), Divisional Electrical Engineer and Divisionat Eiectrical
Engineer (Construction), in executive charge of the works and shall includs the
superior officers of the Engineering, Signal & Telecommunication, and Electrical
Depantment of Rallway I.8., the Seniot Divislonat Engineer/Deputy Chiel Engineer/
Chief Engineet/ Chisf Engineer (Construction), Senior Divislonal Signal and Telecom-
municaticn Engineer/Deputy Chief Signai and Telecommunication Engineer/Chiat
Signat & Telecommunication Englneer/Chist Signal & Telecommunication Englnear
(Construction), Senior Divislonal Electrical Engineer/Daputy Chief Electrical Enginest/
Chief Electrical Ehginesr (Construction) and shali mean and lncluda the Engineers of .
the Successor Railway. .
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() “Tendsrer’ shall mean the person/the firm/co-operative or company whether in-
corporated or not who tenders for the works with a view {o exscute the works on

contract with the Raliway and shalt include thelr personal rapresentatives, succéssors
and permitted assigns.

(9) “Limited Tenders" shall mean tenders invited from .ail or some Contractors on the
approved cr select list of contractors with the Rallway.

'(h) “Qpen Tenders” shalt mean the tenders invited in open. and publio manner and with
adequate notice,

(i) “Works" shall mean the works conlemplated.lri the drawings and schedules set fofth
in the tender forms and required to be exacuted according to specifications.

(l) "Spaolﬂgattons" shall- megr the spec’iﬁcatlons for Materials, and works of.the South
“tastem Railway as speclfled In Part IV of the General Conditions of Contract and
...Slandard-Spectivatisns Téslad Under the althority of the Chief Enginésr or as
amplified, added to or superseded by special spscihcatmns if any, appended to the
Tender Forms, :

(k) “Scheduie of Rates of the Scuth Eastern Railway" shall mean the schedule of Rates
issued under the authority of the Chief Engineer from.time to time. -

)] “Drawing_s" shall mean the maps, drawings, plans and tracings or prints thereof
annexed to the Tender Forms.

1.3 Words importing the singular number shall also include the piural and vice versa where the
context requires. : :

2,1 Application for registration. — Works of construction and of supply: ot raaterial shall be
entrusted for executlon to contractors whose capathtlas and financial status have been investigated

- and approved to fhe satisfaction of the Rallway, For this purposs, list of approved contractars shall

be main‘tainad In the Railway. The said tist shali be revisad perlodically oncein a year or 8o by giving
wide pubﬂcity through advertisements ete. . L _ _ . _

A Contractor Inclu’ding a contractor who is alréady on the approved list shall apply to the
nearest General Manager (Construction), Chief Administrative Officer {Construction), Divisional
Railway Manager, Chief Enginesr/Chief Enginaer (Construction), Chief Signal and Telecommunica-
tion Enginesr/Chief Signal & Telecommunication Engineer (Gonstructlon) ‘and Chief Elsctrical
Enginest/Chief Electrical Ehgineer {Construction), furnishing particuiars regarding :—

{(a) his posltioh as an independent contractor spacifying Engineering organisation avall-
' abie with details or Partners/Staff/Engineers employsd with qualifications and experi-
ence, '

{b) his capacity to undertake and carry out works satisfactorily as vouched for by a
responsible offictai or-firm, with details-about the transpoit equipmants.. construction
tools and plants etc., required for the work, maintained by him;
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{c) his previous experlance of works simitar to that to be contracted for, In. prd"éf of which
original.certificates ot testimonials may be calied for and their genulneness verified if
needs be, by reference to the signatories therscf;

" (d) his knowledge from actual personal investigation of the resources of the area/zons ar
zohes in which he offers to work; :

(@) his ability to supervise the work personally or by competent and duly authetised
agents;

() his financlal position;
(9) authorised eopy of_'the aufrent income-tax Clearance Cerlificate.

2.2, An applicant shall clearly state the categorle's of works for whlch'.and the area/zone/
divisioln.{a)! district(s) I'n which he dssir_es reglstration in the list of approved contractors.

2.3. The selection of contractors for enlistment In the approved‘llst wouid be done by a
committee for different value sfabs as notifled by Railway. ' '

2.4 An annuat fee as presctibed by the Ratlway' from time would be charged from
such approved contractors to cover the cost of sending notices to them and clerkags for tenders
T ~ete,

2.5 The list of approved vontractors would be treated as confidentiai offioe record.

TENDERS FOR WORKS

3. Tender Form. — Tender Forms shall embedy the contents of the contract documents

either directly ot by reference-and shall be as per specimen form, Annexure I. Tondsr Forms shall _

- " be issued on payment of the prescribed fees to the appropriate contractors on the list of approved

contractors. Contractors not on the list of approved contractors, will, on payment of the prescribed

fees, be furnished with tendar forms and they shall be required to submit evidence regarding their

£ fifancial status, previous experience and ability to execute the works, and an authorised copy of the
‘ current Income Tax Clearance Certiffcate without which their tenders will'hot be considered.

4. Omisslons and Discrepancies. — Should a tenderer find discrepancies in, or omissions
from the drawings or any of the Tender Forms of should. he be in doubt as to.thelr meaning, he
should at once notify the authority inviting tenders who may Send a written instruction to -all
tendarars. It shali be understood that every endeavour has been madeo avoid any error which can

. materiaily affect the basis of the tender and the successful tenderer shall take upon himself and
provide for the risk of any error which may subsequently be discovered and. shall make no
subsequent claim on account thareof.

]

L/{ . Earnest Money. — The tenderer shall be required to deposit eamest money with
the Tender for the duse performance of the stipulation tc keep the offer open til} such date as
specified in the Tender, under the conditlons of Tendsr, Annexure-l. The earnest money will be as
under ; '
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(i)

(i)

(iv)

)

' (c)

. Ciause 16 of the General Conditions of Contract. The Earnest Money of other

.

(d)

Contract Value _ Earnast money for due performance

ot stipulation to keep the offer open
titi the date spegified.

For works . 2Y/,% ad valorem

upto Rs. Slakhs - o subject to a maximum. of Rs. 10,000/~

For works mora than Rs. § lakhs
but upto Rs. 20 lakhs .o Hs 20 000/~

For works above fs. 20 lakhs 1% ad valorem subject to & maximum

'but upto Rs, 50 lakhs L of Rs. 35,000/

For works above Rs. 50 lakhs
' of Rs. 59, 000!-

it shali be understood that the tender docunients have been sold/issued to the
tenderer and the tenderer is permitted to tender in consideration of stipulation on his
part, that after submitting his tandet he wili not resile from his offer or modify the terms
and conditlons thers of in a manner not acceptable to the Engineer. Should the
tenderer fail to observe or comply with the said stipulation, the aforesald amount shali
be liable ic be forieited to the Raitway. ' s

if his tendet is accepted this earnest meney mentioned In sub clause (a) above will be
retained as part security for the due and faithful fuifillment of the contract in terms of

tenderers shail, save as herein betore provided, be returnad:to them, but the Raliway
shall not be responsible for-any loss or depreciation that may happen thereto while in
their possession, nor be liable to pay. interest ther,eon.'_ L '

The Contragtors approved for the works In various categories wil have the. option to
deposit the Earnest Money for each individual works or furnish standlng Eamest
Money at the rates indicated below . :

Contract valus o " Amcunt of lumpsum Eamest Money
Upto Rs. 5lakhs- - K .. Rs. 10,000/

Above Rs. § lakhs but upto Rs. 20 fakhs ~ Rs. 20,000/-

Above Rs. 20 lakhs but upto Rs. 50 lakhs ~ Rse 50.000:’2-

. Above Rs. 50 lakns ) Rs. 1,00,000/-

(2) No part of this fixed lumpsum deposit as Earnest Money can be accounted against the
Security Depesit a contracter has to make on the acceptance of his tender and on execution of an
agreemant, It may however. be noted by the Contractors that this Earnest Maney deposited by them

is available for forfelture to tha extent specified, In cases whera they tender but dus to any

circumstances lall to keep the offer open for the perlod specified in the tender docpments The
earnest money should be in cash or in any of the 1ollowlng forms :-

2% ad valorem subject'to a maximum

3!4% ad valorem suhject to maximurmn

A |
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(i) Deposit receipts, pay orders, demand drafts. These forms’of earngst money could be

either of the State Bank of indla or of any of the nationalised banks. No contirmator

advice from the Ressrve Bank of India will be necessary.

(i} Deposit receipt excuted by the Scheduied banks (other than the State Bank of India

and the Nationalised Banks) approved by the Raserve Bank of india for this purpose.

- The Railways will not, however, accept deposit recelpt without getting in writing the
concyrrence of the Reserve Bank of Indla. -

{b} Standing or permanent earnest money may be accepted in the following forms :-
() A deposhin cash. a | |
{ii) Gavernmeﬁt secuirities at §%.below the market value.
(illy Deposit recsipts or demand drafts of the Nationalised Bank.
(i¥) A deposit in the Post Office Saving Bank.
{v) National Savings Certificates. _ ; - N
(vi) Twelve Year National Defence Cartificates. o |
(vii) Ten Yaar Defence Deposits.
(viii}- National Defanca Bonds, |

. (Ix} National Saving Certificates,

{x) Time Deposlt Account which cama into force on 18-3-1970 and notified under M
of Finance, Notification No. F3(7)NS/70, dated 28-2-7Q.. :

I(xi) IRFC Bonds. .

Note.- (vi) to (viii) These certificates/bonds may be accepted at their s‘ulrrender valu:e..

8. Care In Submission of Tenders. — (a) Before submitting a tender, the tanderer will be
deamed to have satisfied himself by actuai inspection of the site and locality of the works, that ali
conditions liable to be encountered during the execution of the works are taken Into account and that
the rates he enters in the tender forms are adequate and ail inclusive to accord with the provisions
in Clause-37 of the General Conditions of Contract for the compiletion of works to the entire

satisfaction of the Engineer. .

(b) When work is tehdefed for by a firm or company of contractors, the tender shali be signed |

by the individual lagally authorised to enter into commitments on their behalf.

{c) The Railway will not be bound by any power of attorhay granted by the tenderer or by
changes in the composition of the firm made subsequent to the axacution of the contract. it may,

however, racognise such power of attorney and changes after obtalning proper legal advice, tha cost

of which will be chargeable to the contractor.

7. Right of Rallway to deal with Tenders. — The Rallway raservas the right.of not to invite
tenders for any of Railway work or works or to invite open or limited tanders and when tendars are
called to accept a tender in whole or in part or reject any tender or ali tanders without assigning

reasons for any such actlon,

=1
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CONTRACT DOCUMENTS

8. Executlon of Contract Document. - The tenderer whose tender is accepted shall be
required to appear in person at the office of the General Manager/General Manager (Construction),
Chief Administrative Officer {Construction), Divisional Rallway Manager or congerned Enginser, as
the case may be, or if a firm or corporation, a duly authorised representative shall so appear and
execute the contract documents within 7 days after notice that the contract has been awarded to him.
Failure to do s¢ shall constitute a brsach of the agreement affected by the acceptance of the tender
in which case the full vaiye of the earnest money accompanylng the tender shall stand forfsited
without prejudice to any other rights or remedies. :

in the event of any tenderer whose tender is aocepted shail refuse to execute the contract
documents as hera-in-before provided, the Rallway may determine that such tenderer has aban-
doned the contract and there upon his tender and acceptance theract shall ba traated as cancelled
and the Railway shall be entitled tc forfeit the tull amount-of the Earnest Money and to recover the

damages for sych defauit.
- - 4

- 8. Farm of Contract Do,e_‘,umant'.—_ Every contract shall be -cemplete in respect of the

document it shall so constitute. Not less than 2 coples of the contract documents shall bs sighed

by the competent authotity and. the ‘contractor.and one copy. given to the contractor.

{a) For Zone contracts, awarded on the basis of the percentage above or betow the
Schedule of Rates South Eastern Railway for the whole or part of financiai year, the
contract agreement required to be executed by the tenderer whose tender is accapted

shall bs as per specimen form, Annexurs ||, During tha currency of the Zone contract,

work orders as per specimen form Annexure it or 1V, for works not excesding Rs.
10,000/- each, shali be Issued by the Divisional Rallway Manager/Executive Engineer
under the agreement for Zone Contract, '

(b) For contracts for specific works, valued at more than Rs. 10,000/~ the contract
documents required to be executed by the tenderer whose tender is accepted shall be
either an Agreement as per specimen form Annexure IV, or & work order as per
specimen form Annexure V as may be prescribed by the Rallway.

b
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ANNEXURE |

SOUTH EASTERN RAILWAY
TENDER FORMS (FIRST SHEET)

TenderNo"“”“_“"““u“"”""””"_"”“”“”"""
Nama of Work

To '
The President of Ingia, :
Acting throughtha

South Eastern Railway

W oottt ees e rerresrereneaeans tesrsinmnesarseenennees. NAVE read
the various conditions to lender attached here-to and agree to ablde by the said conditions. 'We
also agree to keep this tender open for acceptance fora period of.......ccueus ovvivrvriressiene s,
days from the date flxed for opening the same and in default thereof, [/'We will be liable forforfeiture
of myfour “Earnest Money”. I/We ofier to do tha work for South Eastern Railway, at the rates quoted
in the attached schedule and hereby bind myselffoursslves to compiste the ‘work-in all respects

Within...........ocvieieee. Months from the date of issue of letter of acceptance of the tender.

2. 1/We alsc hereby agree tc abide by the Genegrat Conditions of Contract correctad upto
printed/advance correction slip NO........ceovsevn... dated..........cccccs.nnnr.. @Nd to carry out the work
according to the Speclal Conditions of Coniract and Specifications of materlais and works as laid
down'by Railway in the annexed Special Conditions/Specifications and the South Eastem Raliway
General Conditions-of Contract and Standard Specifications part IV corrected uplo printed/advance
COrrection Siip Nou......oeceerrereersnerens dated,.......ccvererennnnno. General Conditions of Contract and
Standard Specifioations corrected upto. printed/advance correction slip No ........
dated......c...comiirinnnnen fOF the present contraot, ' S '

3. A sum of RS, e e 18 hOTEWIth fo_n&arded as Earmest-Money.
The fuli value of the Eamest Money shall stand forfeited without prejudice to any other right or

- remedies In case my/our Tender is accepted and if —

{a)} 1/Wedc not axaéute the cbntract‘documents within seven days after reoéipt of notice issued
by the Raliway that such _documents are ready; and

-(b)‘ [/We do not commence the werk within fifteen days after recaipg of orders to that effect,

4. Until a format agreerﬁent Is prepared and executad, acceptance of this tender shaii
constitute a binding contract between us subject to modifications, as may be mutually agreed to

- between us and indicated in the letter of acceptance of my/our offer for this work.

Signature of Witngsses : ' ebrereta b ch e eaeaesenes .
(1) it e . Signature of Tehdarer(s)

(2) . ' Date...._ ................................
Address of the Tenderer(s)
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ANNEXURE | ' ' .
TENDER FORM (SECOND SHEET)

1. Instructions to tendersrs and conditions of tender. — The tollowing documents forrn
part of Tender/Contract — : : _

(8) Tender forms —— First Sheet and Second Shast.
(b) Special Conditions/Specifications (enclosed)
{¢) Schedule of approximaté quantities {enclcsed)

(d} General Conditions of Contract and Standard Specifloations for materials and works as laid
down In Part Il & IV of the Schedule of Rates of South Eastern Rallway, as amended/
corrected upto correction slips mentioned in First Sheet of Tender Form, copies of wHich
can be seen in the office of Senior Divisicnal/Divisional/District/Deputy Chiet/Executive
Engmeer or obtained from the cffica of the Chief Englneer, South Eastérn Railway,
Toreesesrseanns ON.ivinnrecnnes pAYManNt of Fts DR & & S & RSuceei e
respectively, :

(e) Schedule cf Rates, Part | and Genaral Conditions of Contract and Standard Specitications
as amended/corracted upto correction silp as mentioned In First sheet of Tender shest of
tender form, copies of which be seen In the office of Senior Divisional/Divisional/District/
Deputy Chiet/Executive Engineer or obtained from the Chief Englneer, South Eastern

. Rallway bn payment of Rs.............. [RETTETN 1 - NP P raspectively.

(fy All general and det'ailed drawings pertalning to this work which wilt be issued by then_
Enginesr ¢r his repr"senta!lves _'(from time to'tlme) wlth-éll changes and -m'csdificatlons.

2. Drawings for the'work.— The Drawmgs for the work ¢an be seen In the office of tha
Senior Divisional/Divisional/District/Deputy Chigf/Executive Engineer and/or Chief Engineer/Chiet
Adminlistrative Oificer (Construction) at any tima during the office hours. The drawings are only for

.the'guidance-of Tenderer(s). Detailed working drawings, (if requlred) based. generally on the drawlng-

mentioned above, will be given by the Engineer or his representative from time to tlme

3. The Tenderer(s) shall-quote hisitheir rates as a percentage above or below the Schadula
of Rates of the South Eastern Railway.......ccrvivinie BBt eiivsmerssessimastiinivas applicable to...
Division except where he/they are required to qucte item rates and must tender for ail the |tems
shewn ini the schedule of approximate quantities. attached. The Quantities shown in the attached
schedyle are given as a guide and are approximate only and are*subjéet to variation acedtding to
the needs of the Railway. The Rallway does not guarantee work under each item of the schedule.

4. Tenders containing erasures and/or alterations of the tender documents ars liable to.be
rejected. Any correction made by Tenderer(s) in his/their entries must be attested by him/them.

5. The works are required to be completed within a period of.........cccenc.ccoee.omonths from the
date of issue of acceptance lstter. ‘“ :
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6. Earnest Money, — (a) The tender must be accmpanied by a sum of R&uuvivieiie.r @8
sarnest money deposited In.cash orin any-of the forms as mentioned.In Regulations for tendors and
‘Contracts for the guidence of the Engtneers and Contractors failing which the tender will not.be
oonsudored

{b} The Tenderer(s) shall koep the offer open fora minimum period of ....... vreverasurre days from
the date of apening of the Tender. lt'is understood that the tender documents has been
soldfissued to the Tenderer(s) and the Tenderar(s) isfare permitted to tender in consider-
atlon of the stipulation on his/their part that atter submitting his/their tendar subject to the
period being extended further If required by mutua! agresment from time to time, he will not
resile from his offer or modity the terms and conditions thereof in a manner not acceptabis
to the.... ...of South Eastern Rallway. Shoutd the Tenderer fail 1o observe or comply
with the foregolng stipulation, the amount deposited as Earnest Money for the dus
performance ot the above stipuiaticn shail be forfelted to the Railway.

(o) If the tender is accepted, the amount of Earnest Money wiil be retained and adjust as
Security Deposit for the due and faithfyl fulfiiment of the ¢contract. This amount of Security
Depeslt shall be forteited if the tenderer(s)/contraotor(s) fail o execute the Agreement
Bond within 7 days after receipt of notice issued by Railway that such documents are ready
or to commence the work within 15 days after recsipt of the orders to that effect.

(d) The Eamest Monay of the unsuccassful tenderer(s) will, save as here-in-before provided,

be returned o the unsuccessful tendersr(s) withina reasonable time but the-Rallway shall

: not be responsible for any loss or depreciation that may happon to.the Securlty for tha-due

pertormanoq of the. stlpulatton (s keop the offer open tor the period speolfiad In the tender

déeuments or to the Earnest Money wmloln t-heir possesslon nor.be Iiable to pay | interest
thereon :

7. Flights of the Rallway to deal with tender..— The authority tor the acoeptance of the
tander wili rest with the Railway. It shal! not be obltgatory on thie said authority to accept the fowest
tander or any other tender and no tendorer(s} 'shali demand any oxpuanation for the cause of
rejection of his/their tander not the Raiiway undertako to assign reascns for deotinlng to’ consider
or reject-any particutar tender or fenders. .

B. It the tenderer(s) deliberately gives/give wiong info,rmatibn,_ih hig/thelr tender or creates/
create circumstances for the acceptance of his/their tender, the Railway reserves the right to reject
such tender at any stage,

9. if the tenderar(s) expires after the submission of his/their tender or afier the aocoptance
of his/their tendar, tha Railway shall daem such tender canceiled. if a partner of a firm expires after
the submission of their tender or after the acceptance of their ton'der t’he Ftaltway shall deom suoh

'tonder as oanoolled unless the firm retalns its- character - _ ,

100 Income Tax clearance oortlftoato.—Tho londoror{s) lsfare Tequlrerj to produoe alongwith
his/their tender an authorised copy-of the-Income=Tax-Clearancs eertificate or a-sworn aftidavit duly
countersigned by the incoma-Tax Officer'to the effact that he has/they have.noc taxable Income. -

11. Tenderer's Credentials— Documents, testifying tenderero prevtous experience and
financial status should be produced alongwith the tender or when desirod by competent authority
of the south Fasterri Rallway. . .
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Ten&arer(s) whﬁ_:'hasfhave not carried out any work so far on this Railway and who is/are not
barne on the-approved list of the Contractors of South Easteen Raltway should submit atongwith his/
their tender credsntials to establish, )

{i) His capacity to carry out the works satisfactoriiy.
{ii) His financial status supported by Bank reference and other documents_.

(i) Ceriificates duty attested and testimonials regafding contracting experience for the type
of job for which tender is invited with list of works carried out in the past.

12. Tender must be enciosed in a seaisd cover, superscribed *Tander NC........c.rove....one. and
must be sent by registered peost to the address Of.........eoivecvsrenconeree s sees Railway so as to
reach his office not later than ........cevecnvivemninns hours on the .......covrviiemneniinnns, or deposited in
the special box ailotied for the purpose in the office of..............ceevvccrurees RAIWAY.covcoceern... . This

- speotal box wiii be sealed at..........cvueerenienennn wnhourson L., Vevsearirassarinesros The tender will
be opened at..........eeeeeeieiinnnnn, hoUrs on the same day,. The tender papers will not- be soid
after . curerereennns enpdennensinsesssneins hoUrs ON..cuvvrceeneraienne . , '

13. r«ion-cgfnpiiance with any of the cenditions setforth there in'above is liabie to result in.the
tender being rejected. o ) ' : , .

14. Execution of Contract Documents. — The successful tenderer(s) shall be required 1o
executs an agreement with the President of india acting through the South Eastern Raiiway for
carrying out the.work according to ‘General Conditions of Contract, Special Conditions/Specifica-
tiens annexed ta the tender and spacifications for work and materiais as (aid. down in General
Conditions of Cantract and Standard Specifications, Part IV of South Eastern Raiiway as amended/ -
corrected upto ccrrection slip mentioned in tender form (First Sheat). '

15. Partnership deeds, Power of Attorney Etc.— The tenderer shall cleariy specify whether
the tender is submitted on his own or on behalif of a partnership congern. If the tender is submitted
on behalf of a partnership concern, he shouid submit the certified copy of partnership daed
alongwith the tender and authorisation to sign the tender documents on behait of partnership tirm.
It these documents are not enciosed alongwith tender documents, the tendar will be freated as
having been submitted by Individual signing the tender documants. The Raiiway will not be bound
by any power of attorney granted by the tenderer or by changes in the compositicn of the firm made
subsequent ta the execution of the cantract. it may, however recagnise such power of attorney and
changes after obtaining proper iegai advice, the cost of which witl be ohargeabie to the contraotor.

16. The tenderer whether sole proprietor, a iimited company or a partnership firm if they want
ta act through agent or individual partner(s) should submit alongwith the tender or at a later stage,
a power of attorney duly stamped and authenticated by a Notary Putlic or by Magistrate in favour
of the specific person whather hefthey be partnar(s) of the tirm or any other person specificaily
authorising him/them to submit the tender, sign the agreement, receive maoney, withess measure-
ments, sign measurament books, compromisa, séttle, reiinguish any claim{s) preterred by the firm
and sigh “No Claim Certificate” and refer all or any disputes to arbiteation,

17. Employment/Partnership, etc., of Retired Rallway Employees,— (a)} Should a tenderer
be a refired engineer of the Gazetted rank or any other Gazetted officer Working before his
retiramient, whether in the executive or administrative capacity, or whether holding a pensionabie
post or.not, in the Engineering depariment of any of the Railways owned and administered by the
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President of India tor the time being, cr should .a tenderer being partnership firm have as one of its

partners a retired engineer or retired Gazetted Officer as aforesaid, or should a tenderer belng an
incorporated company have any such retired engineer or retirad officer as one of its Directors, or
should a tenderer have in his employment any retired Enginesr or retired Gazetted Officar as
aforesaid, the fuli informatlon as to the date of retirement of such Engineer or Gazatted Officer from
the said service and in case where such Engineer or Officer had not retired from Government
sefvice at least 2 years prior to the date of submission of the tender as to whether permission for
taking such contradt, or if the contractor be a partnership tirm or an incorporated ccmpany, tc
bacome a partner or Director as the case may be, or to take the employment under the contractor,
has been obtained by the tenderer or the Engineer ar Officer, as the case may be from the President
of India or any officer, duly authotised by him in this behaif, shait be clearly stated in writing at the
time of submitting the tender. Tenders withcut the information above referred to or a statement to
tha elfect that no such retired Engineer or retirad Gazetted Officer is so associated with the tenderer,
as the case may bse, shali be rejected,

(b) Should a tendsrer or contactor being an Individual on the list of approved Contractors, have
a relative(s) or4n the case of partnership firm or company of oontraciors one or more of his
shareholder(s} or a relative(s) of the sharehoider(s) empioyed in gazetted capacity in the Engineer-
ing department of the Scuth Eastern Railway, the authority inviting tenders shali be informed of the
fact at the time of submission of tender, faliing which the tender may be disquaiifiad/rejected or if
such fact subsequently comes to light, thé contract may be rescinded in accordance with the
provision in ciause 62 of the General Conditions ot Contract. -

- . ’
....................... L R T T T T

(Signature)

Jrrraarreaa t-{ -------- e rerrimemenadrrararrs
(Desi_gnation)
Signature of Tenderer(s}

Date... i, - South Eastern Railway

3



ANNEXURE 1 (Contd,)

TENDER FORM (THIRD SHEET)
NamMe OF WOTK' o e eeee e e et s s s s sreneessenseenesentnen
SCHEDULE OF RATES AND QUANTITIES
Sr.No. lem No. ‘Descrip'tic»n of  Approximate Unit Ratas in figures  Amount
tem of work Quantity ' and in words .
As. P RAs. P.
1 2 3 4 5 o 7

The guantities shown in above schedule are approximate and are as a guide to give the
tenderer(s) an idea ot quantum of work invaived. The Railway reserves the right to increase/
decrease and/or delete or include any cf the quantlties given abcve and no extra rate will be alicwed
on this account,

I/'We undertake to do the work atl............. vrrrevessenens % above/below the Scheduie of Rates of
the South Eastérn Raijiway as applicable 10, ipiann erresrnrrsesaninias Division or at the ratas quoted
above for each |tem _

ta

DALBL. vevcccvrnesecesescrmemmaaeeressens _ s, RO
Signatura of theTenderer(s)

Note,— Column 1 to § shall be filled by the office of the Authority inviting tender. Column 6 & 7 ghall
be filled by the Tenderer(s) only when percentage tenders are not invited.
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ANNEXURE I

AGREEMENT FOR ZONE CD.NTHAOT

CONTRACT AGREEMENT NO......oovoeeeeeeeeersresress e DATED oo 20

ARTICLES OF AGREEMENT made this... erereen ..day ¢f 20...........netween the
President of tndsa actmg through the South Eastern Hanway herelnafter calied the "Fiaiiway" of the
cne part and ............i........ hareinatter called the “Contractor” of the other part.

WHEREAS the Contractor has agreed with tha Raillway during the petiod ot......cccvvens
months from......coeenidGuinn.. ..for the perlormance of i—

(@) New Works, additions and alterations to existing structures, special repair works and
supply of building materiais subject to the contract value for such works not exceeding

=1 SR

(b) Al ordinary rapair and maintenance works at any site betwean Kilometre ................. and
Kilometra ...ccoveevvsrvevrenennennee. @8 Will b setforth in the work orders (which work orders
shall be deemed and taken to be part of this contract) that wili be Issued during the sald
period at............ % above/beiow the -Schédule of Rates of tha South Eastern
Railway, Part I corrected upte Printed/Advance Correction Siip Nc..
dated... ...and QGenarai Condiltons of Contract and Standard Speclf:cahons
correpted upto Prlntedmdvanoe Correction Slip No..... PRI« - 1+ OORURORORORRon

and Standard Specifications of the South Eastern Ftaliway contalned in Ganeral Conditions
of Contract and Standard Specifications Part |V corrected upto Printed/Advance Correc-

tion Slip NO...vnnn, dated........ooviiveiminniinn and the speécial condltions and speciaj’

specifications if any in conformity with the drawings (if any) that wilt be issued with the work
order, aforesaid AND WHEREAS the performance of the said work is-an. act in which the

public are interested.

NOW THIS INDENTURE PRESENTS WITNESSETH thatl. in considsration of the paymants to
be mads by the Raijiway, tha Contractor will duly perform the works setforth in the said Work Order
and shall execute the same with great promptness, care and accuracy, in a workman like manner
to the satisfaction of the Railway and will complete the same on or before the respective dates
specitied thereln in accordance with the =aid specifications and said drawings (if any) and sald
conditions of contract and will observe, fulfll and keep all the conditlons thereln mantioned (which
shali be deemed and taken to be part of this contract as if the same had baen duly setforth herain),

AND the Raliway both here-by agree that if the Contractor shall duly perform the said work in the - .

manner atoresaid and observe and keep the said terms and conditions, the Raliway will pay or cause
to ba paid to the Contracter for the sald works én the complstion thereof the amount due in respact
thereof at the rates specified above,

C Contracter. v | - . - {Designation) South Eastern Raiiway

(tor Prasident of indig)
Address........
Date.......cconmceninnens - . Date......cooereeeeee e

Signature of witnesses with address 1o .
signature of contractor WIthesses. . vens v

Cag
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ANNEXURE W

"WORK ORDER UNDER ZONE CONTRACT

WORK ORDEA NO....%..cov. oo SO « DATED..recreeone prcorssrsensmsersnsens20hon,
UNDER CONTRACT AGREEMENT NO.....cocevrvvemeesosieosseson, PATED.cccururirrmrereeinnens

Name of work............. (site)........

Scheadule ofdrawlngs ................................

AUtNOFY....covereiee i, rresirnissnennn ANOGRHON. e,

The CONTACLON(S) .\v..viveeremsrvrrercmsineressisersesnsrssssesssessessosennnss, warorns is/are hereby ordered tc
carryout the following works at ........ececvvvrcvennnonn, % above/below the Scheduie of Rates of the

~ South Eastern Railways, Part ! corrected upto Printad/Advance Correction Siip No.................

daRY.sisneesonessississsnnnesnnin 8N, Géneral Cenditicns of Contract and Standard Specifications
gorracted upto Printed/Advance Correction. SHP NO.....ereuniivuns. 2@ eomnreesesivossn, O,
Division under Zone Contract Agreement here-in-bafore raferred to :- .. .

Sr.No. Item No. [;{esékfptlon of  Approximate Unit " Ratesin figures  Amount
iterri-of work Quantity - - . andinwords
R - Rs. P Rs. P

1 2 "3 4 5. 6 7

Total approximate vaiue of Work..........eeecevinen.. PR

*This should be rate of Division concerned,

The works herein mentioned are required to be compteted on or before..................en.n. (date).

The quantities provided herein are approximate and sublect to variation under Clause 42 of the

Ganeral Conditions of Contract corrected upto Printed/Advance Correctlon Slip No.......ccvvvcerirrvenen.
datad......cceevrcrveanniinans .. - ‘ .

Divisional Raliway. Managarfnlvislon_ai.-....................;...Efggineer'

Dated......coviiievvvene - '_ ' - T e, e Division

- South Eastern Raiiway
~ For PRESIDENT OF iNDIA

| agree to compiete the works herein setfcrth on or before the date specified under the Zone _
Contract Agreement herain before raferred to in contormity with the drawings here to annexed and
in accordance with the General and Special (it any) Conditions of Contract corrected upto Printed/
Advance Carrection SHp No.....c....vvorerennne. ... dated............. tessenivenees BN the Standard Specifica-

tions of Scuth Eastem Rallway contained in General Conditns of Gontract and Standard Specifica-
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tions Part IV corrected upto Printed/Advance Cotrection Slip No......uu.e. T £ 1 T PO

| also agree tc maintain such works fot the pericd specified below from the date of completion.

(a} Repair and maintainance work including white/colour washing Three calender
months from date of completicn. :

(b) All new works except earth work-8ix calender months from date of complation.

(Designaticn) South Eastern Railway

(€1aT4) ¢ 1o o N .

, : _ . {for Prasident of India)
AGArESS......ovvscreciveirmmmasssssessiensenns _ '
DB, couveenc s Date s eererceenes
Signature of witnesses with _ CoT
address to signature.of contractor * . . L Wltness{e.s..,..........,........,..... .............. o

-;;
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ANNEXURE 1V

SO,I-J'EH EASTERN.RAILWAY

& @ L T ,
CONTRACT AGREEMENT NO.....ovsvrrrrecrenmmssssnsssns . DATED..........

AFITICLES OF AGREEMENT made this... wday Ofiiiecineanr 20,..
between the Prasident of India acting through lhe Railway Admlnistration hereaﬂer called lhe

“Raitway” of the one part and hereinatter called the “Contraotor” gf the other par.

WHEREAS the Contracter has agreed with the Railway for the performance .of the
WOTKS. coveviveeranisinraonns reererernenns setforth in the schedule hereto annexed upon the General Condi-
tions. of Contract corrected upto Printed/Advance Correction SHP NO....ovvivvevrivienovens
dated.... .. and the spacifications of the South Eastern Raiiway contained in lhe General _
Condltions of Contract and Standard Speoifications Part |V, corrected upto Printed/Advance
Corraction 8lip No......couvn, dated........... .. and the Schedule of Rates of the South Eastern
Raiiway, Part|, oorrected upto PrtntedlAdvance Correcﬂon §iip No., dated... PR : 131+
the special conditions and special specifications, if any, and in conformlty wlth the drawlngs here-
into annexed AND WHEREAS the perlermance of the said works is an act in which the publlc are

interestad,

NOW THIS INDENTURE WITNESSETH that in consideration of the payments to be made by
the Rallways, the Gontractors will dyly perform the said works in the said scheduie setforth and shail
execute the same with great promptness, care and acouracy in-a warkman like manner to the

" satlsfaction of the Railway and will compiste.the.same aécordance with the said spac:ﬂcations and

said drawings ‘and sald conditions of contract on or- -betore. tha. ......coireices ..day
of.n. svpseres@Biiny o AN Wik-maintain the: said. works for.a parlod Of iereriyrermive Caiandar
months Irom the certliiad date of their completion and wiil observe, fuifll and keep all thg conditlons
therein mentionad (whiéh shali be deemed and taken to be'part of this contract as if the same has

been fully setforth hereln), AND the Raliway both hereby agree that If the Contractor shall duly -
perform the sald works in the manner aforesaid and observe and keep the said terms and conditions
the Raliway will pay or cause t¢ be paid to the Contractor for the said werks on the final completion
thereof the amount due In respect theract at the rates specified in the Scheduie heretg annexed.

(Designation) South Eastern Railway

Contradtor. i
- {for President of India)
Address............
Date . Date......corirriri e
Bignature of witnessses with address to
. WHNESS8S5..co e

signature of contracter
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ANNEXURE V

WORK ORDER FOR WORKS

(Valyed at cver Rs. 10,000/-)
WORK ORDER NO......ovstvvrvomsensssisssssnrsens consemssssesessismssnes DATED......conmminrireiisenseneiessees
Name of work.......... [15-) PO R e |

Schedule of drawmgs

AUThOTItY. cov o vrcrvarcrrrresonee s e ienensnin: ATOCREOM. s

M /MESETRS...coes st sirssssiceneresesonsersesess vrrrsrencnes e e -..Centracter/Contractors having

agreed with the Rallway is/are hereby ordered to carry out the works setforth in the scheduis below

in accerdance with the General Cenditions of Contract corrected upto Printed/Advance Correction
SIPNOco -t irnisanecssacnsesnes QABG.cerrenverirereosionsonnonn AN the Standard Spacifications of the South
Eastern Rallway contained In General Conditions of Contract and Standard Specifications Part iV,
corrected upto Printed/Advance Correotion Slip No..................... dated...........c..ecr....... the schedule
of rates, Part |, ¢crrected upto Printed/Advance Correction Siip NO..ovvuveceeevreeenn,
dated.............cceurnnnn i @and Generai Condition of Centract and Standard Specifications, corrected
upto Printed/Advance Corraction Siip Now............ rosreveene 08100 aNd special condi-
tions and epecial specifications, if any,-and in conformity with drawings annexad herato at the rates -
specified in the said schedule and to complete the same on or before 11 TP OBTON « - 11
O rersiitsscceniersnsens20uarenne..@80d Malntain the said works for the pertod of........cceeecvmrneeniirevnnno from
the certified date of the completion. The quantities setforth ih the said schedule shall be considered
approximate and subject to variation under olause 42 of the General Conditicns of Centract.
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CONTRACTOR'S AGREEMENT

i offer to do the werk at the rates entered in the scheduie of rates on the reverse which i have
signed, and | understand that no fixed quantity of work Is given to me to do that.in starting werk |-
am oniy given a place to work in or to deposit materials on, and that | have no claim to more than
one unit of work-as entered In the Scheduled Rates. | agree that all works done and materlals
delivered shall be subject to the dpproval of the Enginser in Charge, whe may reject and decline to
pay for whatever may be in his opinicn interior or defsctive or either ang | agree that the Standand
Spacifications contained in the Ganeral Conditions of Contragt and St’andard Specifications Part IV,
corfected upto Printed/Advance Corfection Slip No............. . dated.., v . of
South Eastern Rallway in so far as they are not over—ruled by |tems of this agreement shali be
deemed part cf this agreement,

| agree that no wark under this work order shall be assigned or sublet without the previous
written approvai of the Senlor Divislcnal/Divisional/District/Exeoutive Engineer.

| agree that my work may be stopped at any time by the Senior Divisional/Divisional/District/
Executive Engineer on his glving me or my agent on the works seven days notice In writing and |
agraa that the measurement of my works shali be rmade by the Engineer at any time appointed by -
him In writing subsequent to the expiry of the said notice and maasurement shali be made by him
at the said time whether | am present or not and that on payment. for work done and appreved
materials deiivered at site of work as ascertained by the sald measurement, | shall have nc further
claim against the Haiiwéy and | agree that any dispute arlse on matters connected with this
agreement, the same shall be raferred to. a person to be nominated in this behalf by
the.... sressennseeenense fOF the time being of the Rallway, whose decislen In writing shall be finai

and bindlng on both parti_es

i agres that any ciaim | have to make shall be made in 'writing within seven days of date of .
measurament taken by the Engineer as atoresaid and that any claims In respact of such measure-
ment made more than seven days after taking of such measurament shail be deemed to have waived

by me,

| agree to indernmfy the Hariway against any ¢laims whioch may be made under Workmen's
Compénsation act 1923,

WITNESS i ' CONTRACTOR
Name......... vrarrrees beesrassrares . Name........ Frrresseestinsesrerrses
AGIBES.evvreerrreressesmmesserons v \ Address

Note. — If the agreement is for ¢ work for which & special act of the Legislature exist, e.g. the Indian
Mines Act the agreement should include a ciause mdemmﬁzng the Railway against all elaim

arising of provision of sueh Act, : . . . ) P



| agree 1o pay the rates at.........

applicable 10, ..o iinennn
and approved work,

g
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TTPIRR % above/below Schedule of Rates as .
Dlviswn setforth in the schadule of tates herein for finished

Cerere et v bstae e aerseas Engineer

e o Division

South Eastern Railway
For PRESIDENT OF INDIA

. Date......

I/We agree to completa the works hsrein set forth on or before the date specifiad herein and

to malntain the same fcr a pericd of...

teterrrearaaeaes .. CAlendar menth from the certified

date of their competition and In conformity with the document hereln referred to, and all the condition
thereln mentioned shail be deemed and taken to be part of this contract as if the same had boen

fully setforth thersin,

Signature of witnesses
with addresses, to
signature of contractor

o7 11 (=14 (o] S

OO OO 1. 1+ (- SO .

Date.ovevsvnrimrnaseersemires

21
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ANNEXURE VI
WORK ORDER FOR WORKS
venneenenn e Divigion
WORK ORDER NO...coveveeoeosoeoossooeoe Onginal/Duplicate/Triplicate No............

I'We will carry cut the following work according to the agreement at back.

SCHEDULE OF RATES

Pearticulars ' Fla'ttes (Rs.) ' Per e - Remarks
WITNESS B ~ CONTRACTOR
NAMB....eveveerreeseemeeraee e, S ' | : NEMB....ceireennrerrereseineisones
AGAIBSS...oeverrerenranions o e C ADAIESS.icenrie s,

| agree to pay the above mentioned rates for finishad and approved work.

Dated ..o 20 O e, - ENQiNeer.
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PART HI N
TRACT FOR USE IN
CONNECTION WITH ENGINEERING WORKS ©

" DEFINITIONS AND INTERPRETATION

(1) Definition.— In'these General Conditions of Contract, the following tetris shall have

the meaning assignad hera under except Wh_e'r'fe' the context otherwise requires:—

(@)

(b)

(¢}

(d)

®)

“Railway” shall mean the President of the Republic of India or the Administrative Officers

of the Railway or of the Successar Raliway authorised to deal wlth any matters which these
presents are concemned on his behalf. - o

“General Manager” shall mean the Offlcer in-charge of the General Superintendence and
Controi of the Railway and shall also inciude the Gansral Manager {Construction) and shal

'mean and include their successors, of the Successor Railway.

“Chief Engineer" shall mean the Officet-in-Charge of the Enginearing.Department of
Railway and shall also include Chief Engineer (Construction), Chief Signal and Telecom- -

munication Englnear, Chief Sijnal and Telecommunication Engineer'(Construction). Chief

Electrical Enginaer, Chief Elactrical Engineer {Construction) and shail mean & include their
successors of the Successor Railway. o - -

“Divisional Railway Manager’ shail mean the Officar In-chérge of a Divislon of the Rallway
and shall mean and include the Divisional Railway Manager of the Sucoessor Rallway. -

“Engineer” shall mean the Divisional Enginesr or the Executive Engineer, Divislonal Signal
& Telecommunication Engineer, Divisional Signal & Telecommunication Engineer (Con-
struction), Dlvisional Elactrical Englnest, Divisional Elecirical Engineer {Construction), in
executive charge of the works and shall include the superiot officers of the Enginseting,

» Signal & Telecommunication, and Electrlcal Department of Railway Ie., the Senlor

Dlvisional Engineer/Deputy Chiet Engineer!Chief_EnginearfChief Engineer (Construction),
Sentor Divisional Signal & Telecommunication Enginest/Deputy Chlef Signal &
Telecomunication Engineer/Chief Signal & Telecommunleation Engineer (Conastruction)/
Senior Divisional Eiectrical Engineer! Deputy Chief Electrical Englneer/Chief Electricai
Engineer {Construction) and Chief Administrative Officer (Construction) and shall mean

* and inciude the Enginear of the Successor Raliway.

()

()

" incorporated ot not'who enters into'the ¢

“Engineer's Reprasentative” shall mean the Assistart Engineer, Assistant Signal and
Telecommunication Engineer and Assistant Elactricai Engineer in direct charge of the
works and shall Include any Sr. Sec./Sec./Jr. Enginesr of Civil Engingering/Signal and
Telecommunication Englneering/Electrical Engineering Department appointed by the South
Eastern Raitway and shail mean and include the Engineer's Rapresentative of the
Successor Railway. : T '

“Gontractor” shall ‘mean the _Per'sord__F'im!Cb-'dharaﬁv'a Soclety or Company whether

| ontract with the Railway and shall iriclude their
‘exeoutors, adminlstrators, successors and permitted assigns. o -

| —




T e e

s T

e ——— -

24 ' 1

{h} "Contract” shail mean and include the Agreement of Work Order, the accepted scheduls
of tates or the Schedula of Rates of South Eastern Railway modified by the tendetr
percentage for items of works quantified or not quantitied, the General Condltions of
Contract, the special conditions of contracts if any, the drawings, the specifications, the
speclal specifications, if any, and tender forms, if any.

{iy "Works" shalt mean the works to be executéd. in accordance'with the contract.

{n ““gpecifications” shall mean the Standard specifications for materials and works of South

Eastern Railway as specified in PartiV of the General Conditlons of Contract and Standard |

Speclilcations issued under the authority of the Chief Engineer or as amplified, added o
or superseded by spsaclal spacifications, if any.

 Rates lssued

(k) "Schedule of Rates of the South Eastern Raliway” shail megha# @ T
under the authority of the Chief Engineer from time to &ﬁn@qyﬁﬁ "

(1) “Drawings’ shali mean the maps, drawings, plans and tracings or prﬁ\ts tharecf annexed
io the contract and shall include any modifications of such drawings and further drawings
as may be issued by the Engineer from time to fims,

(m) “Constructional. Plant” shali mean all apptlances or things of whatsoever nature required
far the executicn, completion or maintenance of the works ortemporary works (as
hersinafter defined) but does not include materials cr cther things intended to form or
forming part of the permanent work. '

{(n) “Temporary Works” shall mean ati temporary works of every kind requlrad for the

exacution, complation and/or maintenance of the works.

(0} “Site” shall mean the lands and other places ¢n, under, in or th?ough which the works are

to be carried out and any other lands or places provided by the-Rallway for the purpose

of the contract.

{p) “.Period of Maintenance” shall mean the specified period of malntenance from the date of
complstion of the works as certifled by the Engineer.

(2) Singular and Plural. — Words importing the singular number shal{lﬂalsb include the plurai
and vice versa where the context requires. S '

(3) Headings & marginal headings.— The headings and rhafginal neadings in these general
conditions are soleiy for the purpose of facllitating reference and shalf,not be deemed to be part
thereof or be taken Into consideration in the interpratation of construction tharaof or the contract.

GENERAL OBLIGATIONS

2. (1) Executlon Co-relation and Intent of contract Documents. — The contract docu-
ments shall be signad Intriplicate by the Railway and the Contractor, Tha Contract documents are
complementary, and what is called for by any cne shall ba as binding as If calied for by all; the
intention of the documents is to inciude all labour and materials, equipments'and transportation
necessary for the proper exscution of work. Materiais or work not covered by or propesly inferable

- _
Towe e
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iny heading or class of the specifications shali not be"suppiied-by" the Railway to the

ctors unigss distinctly specified in the contract documients. Materials or works described in

words which so applied have a well known technical cr trade meaning shali be held to refer to such
recognisad standards.

E .3

(2) If a work is transferred from the jurisdiction of one Raliway to another Rallway or to a
Project authority or vice versa while contract is in subsistence, the contract shaii be binding on the
Contractor and the Successor Railway/Project in the same manner & take effect in all respects as
if the Contractor and the Successor Raliway/Project were parties thereto from the inception and tha
corresponding officer or the compstent authority in the Successor Railway/Project will exercise the
same powers and enjoy the same authority as conferrad to the Predacassor Railway/Project under
the original contract/agreement entered intc.

(3) | for administrative or other reasons tha contract is transterred to the Successor Rallway
the contract shall not with-standing anything containad herein contrary thereto, be binding on the
Contractor and the Successor Raliway in the same manner and take effect in all respacts as If the
. Contractor and the Successor Railway had been parties thersto from the date of this contract.

3 (1) Law governing the contract.— The contract shafl be goﬁerned by the law for the time
being in force in the Republic of indla. -

{2) Compllance to regulations and bye-laws, — The Contractor shall conform 1o the
provision of any statute retating to the works and regulations and bye-iaws of any focal authority and
of any water and lighting companlas or undertakings, with whose system the work Is proposed to
be connected and shail before making any variation from the drawings or the specifications that may
be necessitated by so conforming give to the Engineer notice specliying the varlation propesed 1o
be made and tha reason for making the variation and shall not-carry out such variation until he has
received instructions from the Engineer In respect thereof. The Contractor shall be bound tec give ali
notices required by statute, regulations or bye-laws as aforesaid and tc pay all fees and taxes
payable‘to any authority in respact thereof.

"4 Communlcations to be in writing. — Alt notices, communieations, references and
complaints made by the Railway or the Engineer or the Enginear’s Representative or the Contraclor
interse concerning the works shail be In writing and no notice, communication, refarence or
compiaint not in writing shali be recognised. . ‘ '

5. Service of Notices pn Contractors. — The Contractor shall furnish to the Englneer the
name, designaticn and address of his authorised agent and all complaints, notices, communlcations

_and references shall be. deemed to. have been duly given to the Contractor it dellvered to the

Contractor or his authorised agent o left at or posted to the addréss so given and shall be deemed
to hava been so given in the case of pesting on day on which they would have reached such address
in the ordinary course of post or cn the day on which they were so dalivered or left, &
contract by partners, any ehange lnthﬁ*aﬁﬁﬁ;&fmﬁ;@ﬁéﬁﬁﬁé?%‘%ﬁéfﬁﬁﬁ‘feﬁiﬁ% ifled
Gontractor 1o the Bagihaer: . -

6. Occupation and use of land.-— No land belonging to ot in the possession of the Hglhvay
shaii be oecupled by the Contractor without the petmigsion of the Railway. The Contractor shall not
use, or allow to be used, the site for any purposes other than that of exscuting the works.

¢ 3,/'5/'
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7. Assignment or subletting of contract. — The Cantractor shall not assign or sublet the
contract or any part thereof or allow any person to become interested therein in any manner
whatsoever without the special permission in writing of the Railway. Any breach of this condition
shall entitle the Railway to rescind the contract under clause 62 of these conditions.and also rander
the contractor lable for payment to the Railway in respect of any loss or damage arising-or ensuing
from such cancellation. Provided always that executlon of the details of the work by petty contractor
undar the direct and personal supsrvision of the Contractor or his agent shall not be deemed to be
sub-letting under this clause. The permitted subletting of work by the Contraotor shall not establish
any contractual relationship between the sub-contractor and the Railway and shall not reffeve the
Contractor of any responsibllity under the Contract.

8. Assistance by the Railway for the Stores to be obtained by the Contractor. — Owing
to difticulty in obtaining certain materials (inciuding Tools & Piants} in the markst, the Raitway may
have agraed without any liability therefor, to endeavour to obtaln or assist the Contractot in obtaining
the required quantities of such materiais as may be specified in the Tender. In the event of faiay or
tallure in obtaining the required guantities of the atoresaid materiais, the Contractot shall not be
deemed absoived of his own responsibitity and shall keep In touch with the day to day position
regarding their avaifability and accerdingly adjust progress of works including empioyment of labour
and the Railway shall not in any way be liable for the supply of materials or for the non supply thereof
far any reasons whatsoaver nor for any icss of damage arising In consequence of such dalay or non

supply.

9. Rallway Passes. — No freé Railway passes shall be issued by the Rly. to the Contractor
or any of his employes/worker,  ~ S . : : _

10. Carriage of materlals. — No fcrwarding orders shall be issued by the Railway for the
conveyance of Centractor’s materials, tools and piant by Rail which may be raquired for use in the.
works and the contractor shafl pay full {reight charges at public tariff rates thersfor.

11. Use of ballast trains. — The Raliway may agree to allow the Contractor, the use of the
ballast or matetial trains under such conditions as shali be specially prescribed, provided that the
Contractor shall pay for the use thereof charges calculated at publlc tariff rates on the marked .
carrying capacity af each vehicle subject to specified minimum charge par day or part of day and
provided further that the Contractor shall indemnify the Rallway against any claims or damages
arising out of the use or misuse thersof and against any liabilities under the Workmen's Compen-
sation Act, 1923 or any statutory amendments therelo.

12. Representation on Works,— The Contractor shali, whan he is not personally present on
the site of the works place and keep a respensibie agent at the works during working hours who shali
on recaiving reasanabie notice, present himseif 1o the Enginger and orders given by the Engineer
or the Engineer's Repfesentative to the agent shalf be deemed to have the same force as if they had
been given to the Contractor. Before absenting himself, the Contracter shali furnish the name and
address of his agent for the purpose cf this clause and fallure on the part of the Contractor to comply
with this provision at any time wili entitie the Raiiway to rescind the contract under clause 62 of thege
conditions. :

13. Rellcs and Treasures. — Ail gold, siiver, oil and cthar minerals of-any description and al
preclous stones, coing, treasures, rellas, antiquities and other similar things which shali be found In
or upon the site shall ba the property of the Railway and the Contractor shali duly preserve the same
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to the satisfaction of the Railway and shall from time to time deliver the same 10 such person or’
perscns as the Raflway may appoint to raceive the same. .

14. Excavated materlal. — The Contractof shall not sell or otherwis_e dispose of or remave 3

except for the purpose of this cantract, the sand, stone, clay, ballast, earth, rock cr other substances
or materials which may be obtained from any excavation made for the purpose of the works or any
building or produced upon the site at the time of delivery of the possession thareof but all the
substances, materials, buildings, and produce shall be the property of the Railway provided that the
Contractor may, with the permission of the Enginger, use the same for the purpose of the works
aither free of cost or pay the cost of the same at such rates as may be determined by the Engineer.

15. Indemnity by Contractors. _ The Contractor shall indemnify and save harmiéss the
Railway frem and against all actions, suit procaedings, losses, costs, damages, charges, claims and

‘demands of evary nature and description brought of recovered against the Railways by reason of

any act or omission of the Contrastor, his agents or empleyees, in the execution of the works or in
his guarding of the same. All sums payable by way of compensation under any of these conditions
shall be considered as reasonable compensation to be applied to the actual ioss cr damage
sustained, and whether or not any damage shafl have been sustainad. .

«— 16. (1) Earnest Money and Security Deposlt. — The Earnest Money dep sited by the

Contractor with his tender wifl ba retained by the Rafiways as part of sacurity for the due and faithful

fulfitmant of the contract by the contractor. The balance to make up the security deposit, the rates
tor which are given below, may be deposited by the Contractor in cash or in the form of Governmeant
Securities or may be recoverad by peroentage deduction from the Contractor's “on account” biils.
Provided also that in case of defaulting contractor the Raliway may retaln any amount dua for _
payment to the Contractor on the pending “on account bills” so that the amounts so retained may
not excead 10% of the total value of the centract. ‘ ' '

(2) Unless otherwise specified in the speciai conditions, if any, ihe rates for deposit of security
arnount by contractors will be as under :—’ '

() for contracts up-to Rs.1 lakh. 10% of the vaiue of the contract,

(i} for contracts more than Rs. 1 lakh 10% of the first Rs. 1 lakh and
and up-to Rs. 2 lakhs. 7'/,% of the balance.

(iily” for contacts mcre than As. 2 lakhs 10% of the first As. 1 lakh, 7/,% of the
and upto Rs. 2 crores. next Rs. 1 iakh and 5% of the balance

16t Urd— VL o

_% Fig 4v
. . [ dwwiu ki A, M cogubrusies
{iv) for cantracts above Rs. 2 crores E% of Trré%ﬁn‘frac! value. The amount

ov'er and abiove 3 lakhs to be recovered
from the progressive bills of the contrac-
tors @ 10% till.it reaches 5% of th

: contract value. : , o

{3) No interest will'be payabls upon the Eamsest 'Mdne‘y and Security Deposit or amounis
payable to the Contractor under the Contratt, but Government Securities deposited in tarms o_f Sub-
Clause (1) of this clause will be payable with interest, accrued therson. ;

-

sﬂbject to the maximum of As. Akhs:
[+]

s ngentl
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17. Force Majeure Clause. — ff at any time, during the continuance of this contraot, the
performance in whole or in part by either party of any obligation under this contract shall be
prevented or delayad by reason of any war, hostility, agts.of.public enemy ol sabefl
sefious loss or damage by 1! exglogiTns Y eiaBMTRS stiikes, Toekals ¢
referred to 'svents’) provided, notice of the happening of any such event is given
the other within twenty-one days from the date of occuri-én'qé thefeof, neither party shati by reason
of such event; ba'entit_led to terminate this contract nor shalf elther party have any claim for damages
against the other in respect of such non-performance of delay in parformance, and works under the
contract shall be resumed as soon as practicable after such event has come to an end or ceased
to exist, and the decision of the Engineer as to whether the works have been so resumed or not shai
be final and conclusive, PROVIDED FURTHER that If tha performance In whole cr In pant of any
obligation under this contract is prevented or delayed by reason of any such event for a perlod
exceeding sixty days, eithat party may at jts option terminate the contract by giving notice to the
otheér party,

17-A. Subject to any requirement in the contract as to compiation of &ny pertion or pattions of
the works before complatian of the whole, the contractor shalil tuily and finally complets the whole
of the works comprised in the contract (with such modifications as may be directed under conditions
of this contract) by the date entered in tha contract or extended date in terms of the foliowing
clausgs ~—

(i) 1fany moditications have been ordered which in the apinion of the Engineer have materially
increased the magnitude of the work, then such axtension of the contracted date of completion may
be granted as shall appear to the Engineer to be reasonable In the circumstances, provided .
moreover that the Contractor.shail be responsible for requesting such extension of the date as may
be considered nacessary as soon as the cause thereof shall arise and In any case not less than one
month before the expiry of the date fixad for completion of the works. -

(i)} If in the apinion of the Engineer the progress of work has-any time been delayed by any
act or naglect of Rallway's employees-or by other contractar employed by the Railway under sub- -
clause(4) of clause 20 of these oonditions or In axecuting the wark not forming part of the contract
but on which contractor's performance necessarily. depends or by reason of proceading taken or
threatened by or dispute with adjoining or neighbouring owners or pubiic autherity arsing otherwise
through the Contractor's own default etc. or by the delay authorised by the Engineer panding
arbitration or.in consequences of the contractor not having received in due time necessary
instructions from the Railway for which he shall have specially applied In writing to the Enginesr or
his authorised representative then upen happening of any such event causing defay, the Contractor
shallimmediatsly give notice thareof in writing to the Englneer within 15 days of such happening but -
shail nevertheless make constantly his best endeavours to bring down or make geod the delay and
shall da all that may be reasonably required of him to the satisfaction of the Engineer to proceed
with the works. The contractor may alse indicate the period for which the work is likely to ba defayed
and shal be bound to ask for necessary extension of time. The Enginesr on taceipt of suoh request
from the centractor shall consider the same and shall grant such extensicn cf time as in his opinion
is reasonable having regard o the nature and period of deiay and the type and quantum of work
affected thereby. No other compensation shall be payable for works so catred forward to the
extended period of time, the same rates, terms and conditions of centract being applicable as if such -
exlended period of time was originally provided in the originai cantract ltsalf.

“{fii} Inthe event of any failure or de'lay by the Rallway to hand over the Ccntr_actor possessibn
of the lands necessdry for the axecution of the works or to give tha necessary notice to commence.
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the works or to provide the necessary drawlngs or in'structlons.or' any other delay caused by the

Railway due to any other cause whatsogver, then such faliure or delay shall In na way affect or vitiate

the contract or alter the character thereof or entifle the contractor to damages or compensation

therefor but in any such case, the Railway may grant such extension or extensions of the compietion
date as may be considered reasonable.

Extension of time for defay due to contractor +— '

17-B. The time for the execution of the work or pant of the works spaecified in the contract
documents shall be deemed to be the esssnce of the contract and the works must ba compieted
not later, than the date(s) as specitied in the contract. It the contractor falls to complete the works
within the time as specified in the contract for the reasons other than the reasons specified In clause
17 and 17-A, the Railway may, if satistlad that the works can be completed by the contractor within
reasonable short time thereafter, alicw the contractor such further extension af time {Proforma
Annex. |} as the Enginesr may decide. On such extension the Railway will be entitled without
prejudice to any other right and remedy avaiiable on that behalf, to recover frem the ccntractor as
agreed damages and not by way of penaity.a sum equivaient to 1/2 of 1% of the contract vaive of
the works for each weak or part of the waek. '

For the purpose of this clause, the contract valus of the works shall be taken as vaiuas of work

as per contract agreement including any supplementary work order/contract agreement Issued. .

Provided aiso, that the total amount of liquidated damages under this condition, shall not exceed the -

undernoted percentage vaiue or of the total vaiue of the item or groups of items of work for which
a separate distinct completion period Is spacified in the contract.

(i) For contract vaiue up to Rs. 2 lakhs 10% of the total value of the contract.
(i) For contracts valued above 10% of the first Rs. 2 lakhs and the 5%
Rs. 2 fakhs ot the balance .

e e e v

Provided further, that if the Raliway is not satisfisd that the works can be compieted by the
Cantracior and in the event cf failure on the part of the contractor to compiete the work within further
extension of time aliowed as aforesald, the Railway shall be entitled, without prejudice to any other
right or remedy availabte in that behalt, to appropriate the contractor's security deposit and rescind
the contract under ciause 62 ot these conditions, whether or not actual damage is caused by such
default.

18. (1)lllegal GratHication, — Any bribe, commissicn, gift or advantage given, promised or
cffered by or on behalf to the Contractor or his partner, agent or servant or anyone on his behaf,

tc any ofticer or employee of the Railway, or 1o any person on his behalt in relation to obtaining or

the execution of this or any cther contract with the Railway shalt, n addition tc any criminal liability

which he may incur, subjact the contractor to the rescission of the contract and all other contracts -

with the Railway and to the payment of any loss of damage resulting from such declsicn and the
Railway shall be entitled to deduct the amounts so payable from any moneys due to the Contractor(s)
undsr this contract or any other contracts with the Rallway.

(2} The Centractor shall not {end or borrow trom or have or enter into any meonetary dealings
or transactions either directly or indirectly with any employee of the Railway and if he shall do so,
the Rafiway shaii be entitled forthwith te rescind the contract and ali other contracts with the Railway.
Any question or dispute as to the commission or any sych offence or ccmpensation payabla to the
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Railway under this clause shall be ssttied by the Genaral Manager of the Railway, in such a manner
as he shall consider fit and sufficient and his decigion shall be final and conclusive. In the évent of
rescission of the contract under this clause, the Contractor will not be paid any compensation
whatsosver except payments for the werk done up-to the date of rescission.

EXECUTION OF WORKS

19. (1)} Contracter’s understanding. — it is understood and agreed that the Contractcr has,
by carefui examination, satisfied himself as 1o the nature and location of the work, the conformation
of the ground, the character, quality and guantity of the materials to be encounterad, the character
of equipment and facilitles neadsd preliminary to and during the progress of the works, the general
and iocal conditions, the iabour conditions prevailing therein and all other matiers which can in any
way affect the works ynder the contract. -

_(2) Commencement of works. — The Gontractor shall commance the works within 15 days
after the recaipt by him of.an order in writing to this effect from the Engineer and shall proceed with
the same with due expedition and wlthout delay.

(3) Accepted programme of work. — The Gontractor who has been awarded the work shafl
as soon as possible but not later than 30 days after the date of receipt of the acceptance letter.in
respect of contracts with initial compistion period of two years or iess or not later than 90 days for
other contracts have to submit the detailed programime of work indicating the time schedule of
various items of warks in the form of Bar Chant/PERT/ CPM. He shall also submit the details’ of
organisation {in terms ot labour and supervisars) plantand machinery that he intends to utilise (from
time to time) for exscution of the work within stipylated date of compietion. The programma of work
amended as necessary by disoussions with the Engineer, shaif bes treated as the agreed programme

of the work for the purpose of this contract and the contractor shail endeavour to fulfil this
_programme ot work, The progress of work will be watched accordingly the liquidated damages wili

be with reference to the overail completion date. Nothing stated herein shall preciude the contractor
in achieving earlier compietion of item cr whole of the works than indicated In the programmae.

(4), Setting out of works.-—-The ant‘ractor shall ba responslble for the correct setting . out ot
ali works In relation to original points, lines and levels of reference -at his oost. The Contractor shall
execute the work true to alignment, grade, levels and dimensions as showr in the drawing and as
directad by the Engineer's representative and shali checkthese atfrequent intarvals, The Contractor

shali provide all faciiities like labour and instruments and shali cooperate with the Engineer's '
. representative to check all alignments, grades, lavels and dimensions. if, at any. time, during the
progress of the works any error shall appear or arise In any part of the work, the Contractor, on being -

required so to do by the Engineer's representative shail, at his own cost rectify such errors, to the

satistaotion of the Engineer’s represantative. Such checking shall not absoive the Contractcr of his-
‘awn responsibliity of maintaining accuracy In the work. The Contracter shall cargfully protect and

preserve all bench marks, sight rails, pegs and other things used in setting out the work.

20. (1) Compiiance to Enginear's instructions. — The Engineer shall direct the order in
which the several parts of the works shall be executed and the Contractor shall execute without
defay all orders given by the Engineer from time to time but the Contractor shall not be relieved
thereby from responsibility for the due performanca of the works in all respecits.

2) Alterations to be authorised,. — No altarations in or additions tc or omissicns or

.
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abandonment of any part of the works shall be deemed authorised, except under instructions from
the Engineer, and the Contractor shall be responsible to obtain such instructions in each and every
case in writing frorn the Engineer.

(3) Extra works. — Should works over and above those ingluded in the contract reguire to be
executed at the site, the contractor shall have no right to be enitrusted with the exscution of such
works which may be oarried out by another contractor or contractors or by other means at the option
of the Flalrway

(4) Separate contracts in connaction with works, — The Raiiway shali have the right to Jet
other contracts In connection with the works. The Contractor shall afford other contractors
reascnabie opportunity for the storage of their materiais and the execution of their works and shali
properly connact and coordinate his work with thelrs. if any part of the Contractor's work depends
for proper exeoution or resuit upon the work of another contractor(s), the Contractor shali inspect
and promptly report to the Engineer any defeets In such works that render it unsuitabie for such
proper exacution and resuits. The Contractor's faiiurs so-to inspect and report shail ¢constitute an
acceptahca of the other contractor’s work as fit and proper for the reception of his work, except as
to defects which may develop in the other contractor's work after the executlon of his work,

21, Instructlons of Engineer’s Hepresentatlva -~ Any instruction's or approvai given by the
Engineer's representative to Contractor in connection with the works shall bind the Contractor as
though it had been given by the Engineer provided always as follows:— -

(a) Faliure of the Engineer's representative to disapprove any work or materials shall nct
prejudice the power of the Engineer thereafter to disapprove such work or materiai and to
order the removai or breaking up thereof.

{b} if the Gontractor shall be dissatisfied by reason of any decision of the Engineer's
representative, he shali be entitled to refer the matter to the Enginear who shall there-upon
confirm or vary such daocision.

22. (1) Adherence to specifications and drawings. — The whele of the works shall be
executed In perfect conformity with the specifications and drawings of the contract. Il the Contractor
performs any works In a manner contrary to the specifications or drawings or any of them and
without such reference to the Engineer, he shall bear ail the costs arlsing or ensuing therefrom and
shali be responsible for aii ioss to the Flallway

(2) Drawlngs and speclflcatlons on the works. — The Contractor shail Keep one copy of
Drawings and Specificaticns at the site, in good arder, and such centract documents as may be
necessary, availabie to the Engineer or the: Englnevars Hepresent‘atlve

(3) Ownership of drawings and specifications. — Al Drawings and Specifications and
coples thereof furnished by the Railway tc the Contractor are deemed to be the property of the
Railway. They shall not be used on other works and with the exception of the signed contract set,
shali be returned by the Contractor to the Rallway on completion of the work or termination of the
Contract.

(4) Compliance with Contractor’s request for detalle, — The Engineer shail furnish with |
reasonable promptness, after raceipt by him of the Contractor's request for the same, additional
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instructions by means of drawings or otherwise, necessary for the proper execution of the works or
any part thereo!. All such drawings and instructions shali be consistent with the Contract Decurnents
and reasonably inferable therefrom. : 3 : .

(6) Meaning and Intent of specification and drawings. — If any ambiguity arises as o the
meaning and intant of any portion of the Specifications and Drawings or as to execution or guality
of any work or material, or as 1o the measurements of the works the decision of the Engineer thereon
shall be final subject to the appeal (within 7 days of such decision being Intimated to the Contractor)
to the Chief Engineer who shall have the power to correct any errors, omissions, or discrepancies
in aforementioned items and whose decisicn in the malter in dispute or doubt shatl be final and
conclusive,

23. Working during night :-~— The Contractor shall not carry out any work between sun-set
and sun-rise without the previous permission of the Engineer. '

24, Damage to Raliway property or private life and property. — The Contractor shali be
responsibte for all risks to the works and for trespass and shall make good &t his own expense all
foss or damage whethar to the werks themselves or to any other property of the Rallway or the lives,
persons or property of others from whatsoaver cause in connection with the works untii they are

“taken over by the Rallway and this although all reasenable and proper precautions may have been
takan by the Contractor, and in case the Railway shalil be calied upon to make good any costs, loss
or damages, or to pay any compensation, including that payable undsr the provisions of the
Workmen's Compensation Act or any statutory amendments theraot to any person or persons
sustaining damages as aforesaid by reason of any act, or any negligence-or omissjons on the part
of the Contractor the amount of any costs or charges including costs and charges inconnection with
legal proceedings, which the Railway may Incur in reference thersto, shall be charged to. the
Contractor. The Railway shall have the power and right to pay or to defend or compromise any claim
of threatened legal proceedings or in antlcipation of lepal procesdings being instituted consequent
on the action or default of the Contractor, to take such steps as may be consldered necessary or
desirable to ward off or mitigate the effect of such proceedings, charging to Contractor, as aforesaid,
any sum’ or sums of money which may be paid and any expenses whether for reinstatement or
otherwise which may be incurred and the propriety of any such payment, defence or compromise,
and the incurring of any such expenses shail not be called in question by the Contractor.

25. Sheds, Storeshouses and Yards. — The Contractor shall at his own expense provida
himseif with sheds, store houses and yards in such situations and in such numbers as in the opinien
of the Englneer is requlsite for carrying on the works and the Contractor.shali keep at @ach such
sheds, store-houses and yards a sufficent quantity of materials and piant in stock as not to defay
the carrying cut of the works with due éxpediticn and.the Engineer and the Englneer's representative
shall have free access to the said sheds, store houses and yards at any time. for the purpose of
inspecting the stock of materials of piant so kept in hand, and any materials or plant which the
Engineer may object to shall not be brought upon or used in the works, but shail be forthwith
removed from tha sheds, storshouses or yards by the Confractor. The Confractor shaii at his own
expenses provide and maintain suitable mortar miils, soaking vate or any gther equipmants
necessary for the executicn of the works. '

26. Provision of efficient and competent staff. —-The Contractor shali place and keep on
‘the works at all times sfficient and competent staff to give the necessary direclions to his workmen
and 1o see that they execute their work In sound and proper manner and shall employ only such
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- supervisors, workman and labourers In or about the axecution of any of these works-as are carefyi .
and skilled in thevarious trades and caliings. The Contractor shall at once remove from the works
-any agents, permitted sub-contractor, suparvisor, workman or labourer who shali be objected to by
the Engineer and it and whenever required by the Engineer, he shall subimit a correct return showing
the names ot ali staff and workmen employed by him. In the event of the Enginser being of the
opinion that tha Centractor is not empleying on the works a sufficiant number ¢f staff and workmen
as is necessary for the proper completion of the works within the time prescribad, the Contractor
shall farthwith on receiving intimation to this effect take on the additional number of staff and labour
specitied by the Engineer within seven days of being so requirad and failure on the part of the
Contracter to comply with such instructions will entitle the Raliway to rescind the contract under
Clausa 62 of these conditlons.

27. 1) Workmanship and testing. — The whole of the works and/or supply of materiais
spacified and provided in the contract or that may be necessary to be done in order to form and
oompiate any part thereof shall be exeouted in the best and most substantial workman like manner
with materials of the best and most approved quality of thelr respective kinds, agreeable to the
particulars contained in or Implied by the specifications and as referred to in and reprasented by the
drawings or in sych otHer additicnal particulars, instructions and drawings may be found requisite
to be given during the carrying on of the works and to the entife satisfaction of the Engineer
- according to the instructions and directions which the Contractors may from time to time receive
from the Enginner. The materiais may be subjscted to tasts by means of such machines, instruments
and appliances ‘as the Engineer may direct and whcily at the expense of the Centractor,

{2) Removal of improper work and materlals. — The Engineer or the Englneet’s Represen-
tative shall be entitied 1o order from time to time :-

(@) the removal from the site within the time specified In the order of any materals which in
his opinion are not in accardance with the specifications or drawings.

(b) the substitution of proper and sultable materials, and

{c) the removal and-proper re-execution, notwithstanding any previous tests thereof or “on
agooynt” payments there-for, of any work which In respact of materials or werkmanship is
.ot in his opinion in accordance with the specifications and in case of default on the part
of the Centractor in carrying out such order the Rallway shall bae entitied to rescind the
contract under Clause 62 of these conditions.

28. Facllities for Inspection. — The Contractor shall afford the Englneer and the Engineer's
Representative evary facllity for entering In and upon every portion of the work at all hours for the
purpese of Inspection or otherwise and shall provide ail labour, materials, planks, ladders, pumps,
appliances and things of every kind required for the purpose and the Engineer and the Engineer’s
Representative shall at ait limes have free access to every part-of the works and to ali piaces at
which materials for the works-are stored or being prepared. '

29. Examination of work before covering up. — The Contractor shall give 7 days notice to
the Englnear or the Engineer's Representative whenevar any work or materials are intended io be
covered Up in the earth, in bodies or walls or otherwise to be placed beyond the reach ot
measyrements in order that the work may be inspected or that correct dimensions may be taken
before being so covered, placed beyond the reach of measurement in default whereof, the same
shall at the option of the Engineer or the Engineer's Representative be uncovered and measurad at
the Contractor's expense cr no allowance shail be made for such work or matenalis.,
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30. Temporary works,— All tamporary works necessary for the preper execution of the works
shall be provided antd maintained by the Contractor and subject to the consent of the Engineer shall
be removed by him at his expenses when they are no longer. raquired and in such'manner as the
Engineer shall direct. in the event of fallure on the part of the Contraotor to ramove the tempcrary
works, the Engineer will cause them to be removed and cost as increased by supervision and other

‘incidental charges shali be reoovered from the Contractor. it temporary huts are provided by the

Contractor on the Rallway land for labour engaged by him for the execution of works, the contractor
shall arrange for handing over vecant possession of the said land after the work Is complstad; it the
contractor’s labour refuse to vacate, and have to be ejected by the Raliway, necessary expenses
ingurrad by the Railway in connection therewith shalt b borne by the Contractor. C :

31. (1) Contractor to supply water for works. — Unless ctherwise proﬁlded In the Contract,
the Contractor shall be responsibie for the arrangements to obtaln supply of water necessary for
the works.

{2) Water supply from Rallway System. — The Railway may supply to the Contractor pari
or whoie of the quantity cf the water required for the execution of works from the Railway's exIsting
water supply system at or near the site of works cn specified terms and conditions and at such
charges as shall be detsrmined by the Rallway and payable by the Contractor, proyided that the
Constractor shall arrange, at his own expense, to effect the connections and lay addlticnal pipe lines
and accessories on the site and that the Contractor shall hot ba entitied 1o any compensation for
Interruption or failure of the watar supply. : o

. (3) Water supply by Rallway transport. — In the event of the Haﬁway ananging supply of
water to the Contractor at or near the site of works by traveliing water lanks or other means, the
freight and other charges incurred thereby, Inciuding demurrage charges that may be levied, shaji

‘be paid by the Contractor in addition to the charges referred to In sub-clause (2) of the clause

provided that the contractor shail not be entitied to any oompensation for interruption or faliure of
tha water suppiy. ' : '

‘ (4) (a) Contractor to arrange supply of Electric power for works. — Unless ctharwlse
' provided in the contract, the Contractor shall be responsible for arrangements to obtain
suppiy of Electric Power for the works,

{b}' Electric supply from the Ratlway system. — The Railway may supply to the Contractor
part or whole of the elactric power wherever avaliable and possible, required for execution
ot works from the Railway's existing elactric supply systems at or near the site of works
on specilied terms and conditlans and such charges as shall be determined by the Raiiway
and payabie by the Contractor provided tha cost of arranging necessary connections to the
Railway's Electric Supply systems, and laying of undergfound/overhead conductor, ciroult
protaction, electric power meters, transmission structure, shall be berne by the Contractor
and that the Contractor shali hot be entitied to any compensation for interruption or failure

-0f the Electrlc supply system. . :

32. Property In materlals and piant. — The materials and plant brought by the Contractor
upon the site or on the iand ocoupied by the Contracter in connsction with the works and intended
to be used for the execution thereof shall immediately, they are brought upon the site of the said land, "
be deemed to be the property of the Railway. Such of them as during the progress of the works are
rejected by the Englneer under Clause 25 of these condltions or are declared by him not to be
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needed for the execuytion of the works or such as an the grant of the certificate of complation remain
unused shail immediately on such rejectlcn, declaration or grant cease to be deemed the property
of the Railway and the Contractor may then (but not before) remove them from the site or the sald
fand. This clause shall not in any way diminish the Ifabiiity of the Contractor nor shail the Railway
be in any way answerable for any ioss or damage which may happen to or in raspect of any such
matarials or plant either by the same being Icst , stolen, injured or destroyed by fire, tempest or
otherwise. :

.

33. (1) Yools, Plant and Materlals Suppiled by Railway, — The Contracter shall lake. aii

reasonable care of ail toois, plant and materials or other property whether of a like description or

not belonging to the Railway and committed to his chatga for the purpese of the works and shail be
responsible for ail damage or loss caused by him, his agents, permitted sub-contractor or his
workmen or others while they are in his charge. The Contractors shall sign accountable reoeipts for
tools, plants and materiais made over o him by the Engineer and on campietion cf the works shali
hand over the unysed balance of the samse to the Engineer in good order and repalr, fair wear and
lear excepted, and shall be respcnsible for any failure to account for the same or any damaga done
thereto.

(2) Hire of Raltway's Ptant,— The Rallway may hire to the Contractor such plant as concrete
mixers, compressors and portable engines for use during execution of the works on such terms as
may be specified in the special conditions cr in a separate agreement for Hire of Plant.

34, (1) Precaution during progress of works, — During the execution of works, unless
otherwise specifled tha Contractor shall at hls own cost provide the materials for and executs'all
shoring, timbering and strutting works as is necessary for the stabllity ahd safety of ail structures,

axcavations and works and shall ensure that no damage_,_ injury or loss is caused of likely to be

caused to any person Qr property.

(2) Roads and Water courses. — Existing roads or water courses shall not be blocked, cut
through, aitered, diverted or obstructed in any way by the Contractor, except with the permission of
the Engineer. All compensations clalmed for any unauthorised closure, cutting through, alteration,
diversion or obstruction to such roads or water courses by the Contractor or his agent or his staff
shall bs recoverabie from the Contractor by deduction from any sums which may become dye to him
In terms of contract, or otherwise according to law,

(3) Provision of access to premises.— During progress of work in any street or thorough-
tare, the Gontractor shali make adequate provision for the passage of traffic, for sacuring seif access
to all premises approached from such street or thoroughtare and for any drainage, water supply or
means of lighting which may be interrupted by reason of the execution of the works and-shall erect
and maintain at his own cost barriers, lights and cthar safeguards as prescrihed by the Engineer,
for the regulation of the traffic, and provide watchmen necassary to prévent accidents, The works
shali in such cases be executed night and day if so ordered by the Engineer and with such vigour
so that the tralfic way ba Impeded for as short a time as possible.

R Saféty of Public. — The Contractor shall be responsible to take all precautions to ensure
the safety of the public whether on pyblic or Rallway property and shail post such lcok-out men as
may In the opinlon of the Engineer be required to compty with regulations appertaining to tha work.

35. Use of Explosives . - Explosives shall not bs used on the works of on the site by the

antractor'withoul the permission of the Englneer and then only in the manner and fo the extent to

-
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which sych permission is given. Where explosives are required for the works, they shall be stored
in a special magazine to be provided by and at the cost of the Contractor In accordance with the
Expiosive Rules. The Contractor shall obtain the necessary license for the storage-and the use of
expicsives and all operations In which or for which expiosives are-ampioyed shail be at the sole risk

and responsibiiity of the Contractor and the Contractor shali indemnify the Railway in respect
theraof, ) . ' .

36. (1) Suspension of works, — The Contractor shall on the arder of tha Engineer suspend
the progress of the works or any patt theraof for siuch time or times and in such manner as the
Engineer may consider necessary and shali during such suspensgion propetly protect and secure tha
WworKk so far as is necessary In the opinion of the Engineer, If such suspension is :—

(a) Provided for in the contract, or .

(b} necessary for the proper execution of the works or by tha reason of weather conditions or
by some detault on the pant of the Contractor, and or

(¢} necessary for the safety of the works or any part thareol.

{2) The Contractor shali not be entitled 1o the, extra costs, if any, incurfed by him during the
period of suspension of the works; but in fhe event of any suspension ordered by the Englneer for
reasons other than aforementionsd and when each such period of suspenslon exceeds 14 days, the
Contractor shall be.entitled to such. extenslon of time for completion of the works as the Engineer
may consider proper having regard to the period or periods of such suspensions and to such
compensations as the Engineer may consider reasonable in respect of salarles or wages paid by
the Contractor to his employeas during the periods of such suspension. :

(3) Suspension lasting more than 3 months. — If the progress of the works or any part
thereof is suspendad on the order of the Engineer for more than three months at a time, the
Contractor may serve a written notice on the Enginser requlring permission within 15 days fromthe
receipt thereof t¢ proceed with the works or that part thereot In regard to which progress Is
suspended and if such permission is not granted wthin that time the Contractor by further written
notice so served may, but is not bound to , elect to treat the suspension where It affects part only
of the works as an omission of sych part or where it affects the whole of the works, as an
abandonment of the contract by the Raliway.

37. Rates for items of works, — The rates entered in the accepted Schedule of Rates of the
Contract are intended to provide for works duly and properly complefed in accerdance with the
general and spacial (il any} conditions of the contract and the speéifications and drawings togethar
with such enlargements, extensions, diminutions, reductions, alterations or additions as may be
ordered in terms of Ciause 42 of these conditions and without prejudice to the generality thereof and
shail be deemed to include and cover supserintendence and labour, supply, Including full freight of
materials, stores, patterns, profites, moulds, fittings, centerings, soaffoldings, shoring props, timber,
machinery, barracks, tackis, roads, pegs, posts, todls, and ali apparatus and plant requlred on the

_works, except such tools, plant or matariais as may be specified in the oontract to be supplled to

the Contractor by the Railway, the erection, maintenance and removal of all temporary works and
buildings, all watching, lighting, bailing, pumping and draining, all prevention of or compensation for
trespass, all barriers and arrangements for the safty of the public or of empioyess during the
sxecution of works, all-sanitary and med!cal arrangements for labour camps as may be preseribed
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by the Railway, the setting of all work and of the construction, repair and upksep of all centre lines,
bench marks and leve) pegs therson, site clearancs, all feos, duties, royalties, rent and compensa-
tion to owners for surface damage of taxes and impositions payabie to local authorities in respeci
ot iand, structures and all materiaj supplied for the work or other duties or expenses for which the

- Contractor may become {iable or may be put to under any provision of law for the burpose of orin

connection with the execution of the contract, and all such other incidentai charges or contingencies
as may have been specialiy provided for in the speclfications. :

.38. Demurrage and wharfage dyes.— Demurrage charges calculated in accordance with the
scates inforce for the time being on the Rallway and incyrred by the Contractor faiiing to load or
unioad any goods ¢! materials within the time allowed by the Railway for Icadings as also wharfage
charges of materiais not removed In time as aiso charges due on consignments booked by orto him

39. (1) Rates for extra items of works., — Any item cf work carried out by the Contractor on
the instructions of the Engineer which is not inciuded:in the accepted scheduiss of ratas shali be

-éxecuted at the rates setforth in the “Schedule of Rates, South Eastern Railway" moditfed by the

tender percentage and sych items are not contained in the latter, at the rate agreed upon betwsen
the Enginaer and the Contractor before the exscution of such items of work and the contractors shall

or in the event of no settlement being arrived at, the Railway shali be entitled to exécuts the extra
works by other means and the contractor shail have no ciaim for Joss or damage that may resuit
from such procedure, '

{2) Provided that if the Contractor commences work or incurs any axpenditure in regard
thereta béfore the rates as determined and agreed upon as lastly hereonto fore-mentioned, then and
In such a case the Gontractor shall only ke entitled to be paid in respect of the work carrled out or
expenditure incurred by him prior to the date of determination of the rates as aforesaid acccrding

* 1o the rates as shall be fixed by the Engineer. Howsver if the contractor is not satisfied with the

decision of the Engineer in this respect he may appeal to the Chisf Engineer within 30 days of getting
the decisien of the Engineer , supporied by analysis of the rates claimed. The Chief Engineer's
decision after hearing both the partiss in the matter would be finat and binding on the Contractor
and the Reilway. ' "

40, (1) Handlng over of works. — Tha Contractor shgll'be bound. to hand over the warks
executed under the contract to tha Rallway complete in ali respects tp the satisfaction of the
Engineer. The Engineer shall determine the date on which the work is considered t¢ have bean
completed, in support of which his certificate shail be regarded as sufficient evidence for ali
purposes. The Englneer shaii determine from fime to time, the date on which any partiouiar section
of the work shail have been Gompleted, and the contractor shail be bound to observe any such
determination of the Engineer. ' '

{2) Clearance of site on complstion. — On the completion of the works the Contractor shall
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clear away and remove from the site all constructionai plant, surplus materials, rubbish and
temporary werks of every kind and leave the whols of the site and works ciean and In a workman
like condltion to the satistaction of the Engineer. No final payment in settiement of the accounts for
the works shall be paid, held to be due or shall be made to the Contractor fill, in addition to any other
condition necessary for final payment, site clearance shall have been affeoted by him, and such
clearance may be made by the Engineer at the expense of the Contractor in tha event of his failure
to'comply with this provision within 7 days after receiving notice to that effect. Should it become
necessary for the Engineer o have the site cleared at the expense of the Contractor, the Railway
shall not be held tiabie for any foss or damage to sych of the Contractor's property as may be on
the site and due to such removal thers from which removal may be effected by means of public sales
of such materials and property or in such a way as deemed fit and convenient to the Enginser.

VARIATIONS IN EXTENT OF CONTRACT

41, Modlfication to contract to be In writing. — In the event of any of the provisions of the
contract requiring to be modified after tha contract documents have been signed, the modifications
shall be made In writing and signed by the Railway and the Contractor and no werk shall procead
under such modifications untii this has been done. Any verial or written arrangement abandoning,
medifying, extending, reduoing or supplementing the contract or any of the terms theraof shall be
deemed conditional and shall not be binding on the Railway unless and untl the same Is
incorporated in a format instrument and signed by the. Railway and the Contractor, and tiil then the
Rallway shail hava the right to repudiate sych arrangsments.

~42. (1) Powers of modification to contract. — The Engineer on behalf of the Railway shail . .
be entitled by order in writing to enlarge or extend, diminish or reduce the works or make any
alferations in their design, character, position, site, quantities, dimensions or in the method of thair. _
axecution or In the combination and use of matsrials for the execution thereof or to order any
additional work to be done or any works not to be done and the contractor will not be entitied to any
compensation for any increase/reduction In the quantities of werk but will be paid only fcr the actual
amount of work done and for approved materials supplied against a specific order.

(2) () Unless otherwise specifiad in'the special conditlons of the contract; the accepted
variation in quantity of each individuai item of the contract would be upto 25% of the quantity

“orlginatly contracted, except in case of foundation work. The contractor shall be bound to carry out

the work at the agreed rates and shall not ba entitied to any claim OF any compaensation whatsoavar
upta the limit of 25% variation in quantity of individual em of works.

(i) In case of earthwork, the varlation limit of 25% shall apply to the gross quant'i]ty of earth
wark and variation in the quantitiss of individuai classifications of soil shall not be sybject to lhis_ fimit,

(iii) fn case of foundaticn work, no variation limit shall apply and the work shall be carried out

"o

(3) Valuatlon of variations. — The enlargements, extensions, diml,nUtlc,n,‘ reduction, altar-
ations or additions referred to In sub-clause(2) of this ciause shall in no degrse affect the validity
of the contract but shail be performed by the Contractor as provided thersin and be subject 1o the
same conditions, stipulations and aobligations as if they had bedn originally and expressively
inciuded and provided for In the specifications and drawings and the amounts to be paid therefor
shall be calculated in accordance with the acceptad schedule of rates. Any extra items/quantities
of work falling outside the purview of the provisions of sub-clause {2) above shall be paid for at the
rates determined under clause 39 of these conditions. ' '
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CLAIMS

43. (1) Monthly Statement of Claims. — Th& Contractor shall prepare and furnish to the
Engineer once In every month an account giving full and detailed particulars of all ciaims for any
additional expenses to which the Contractor may considar himseff entitled to and of all extra or
additionat werks ordered by the Enginear-which he has executed during the preceding month and

no claim for payment for and such work will be considered which has not been included in such
particulars. '

(2} Signing of “No Claim” Certificate. — The Contractor shail not be entitied to make any
cialm whatsoever against the Rallway under or by virtue of or arising aut of this contract, ncr shali
the Railway entartain or consider any such claim, If made by the Contractor, aftar he shall have
slgned a “No Claim” Certificate In favour of the Railway In such form as shall be required by the
Raliway after the works are finally measured up. The Contactor shall be -debarred from. disputing
the correctness of the items covered by “No Claim® Centifioate or. demanding & clearance to
arbitration in respect thereof. ' ' :

MEASUREMENTS, CERTIFICATES AND PAYMENTS

44. Quantities In schedule annexed to Contract. — The quanlities set cut in the accepted
schedule of rates with items of works quantified are the estimated quantities of the works and they
shali not be taken as the actual and correct quantities of the work to be executed by the Contractor
in fultiiment of his obiigations under the contract. -

45. Measurement of works. — The Contractor shall be paid for the works at the rates in the
accepted scheduie of rates and for extra works at rates determined under Clause 39 of these
conditions on the measursments taken by the Engineer or tha Engineer's representative in
accordance with the ruies prescribed for the purpose by the Railway. The quantities for items the
unit of which in the accepted schedule of rates is 100 or 1000 shalil be calculated to the nearest
whele number, any fraction below haif being dropped and half and above bsing taken as. one; for
items: the unit of which in the accepted schedule of rates is single, the quantities shall be calculatad
10 two places of decimels. Such measuremeritg wlil be taken of thé Work in progress from time to
time and at such Intervals as in the' oplinion of the Engineer shall be proper having regard to the
progress df works. The date'and time on which “on account” or final rtigas:;remanta are to be made

‘shail be communicated 1o the Contractor who shall be present at the sits and shall sign the results

of the measyrenients (which shall also be signed by the Enginaer or tha Engineer's fepresentative)
recorded in the official measurements book as and acknowledgement of his acceptance of the
accuracy of the measurements, Failing the Contractor’s attendance the work may be measured up
In his absence and such measurements shatl, not-withstanding such absencs, be binding upon tha
Contractor whether or not he shall have signed the measurement books provided aiways - that any
objection made by him to measurement shall be duly investigated and considered In the manner set
aul below :- -

{a) 1t shali be open to the Contractor to take specific objection to any recordod measurements
or Classification on any ground within saeven days of the date of such measurements. Any
remeasurement taken by the Enginaer or the Engineer’s representative in the presence of the
Contractor or in his absence after dus notice has baan glven to him in consequénce of objection
made by the Contractor shall be final and binding on the Contractor and no ¢laim whatsoever shall
thersafter be entertained regarding the aocuracy and classification of the measuraments.

(b) If an objection raised by the Contractor is feund by the Engineer to be Incorrect the
Contractor shall be liabie to pay the actual expenses inéurred in measurements.

L2
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conditions, a retantion of ten percent by way of security deposits; untii.the amount of security deposit
by way of retalned earnest money and such retentions shatl amount to 10% of the total vaiue of the
contract provided always that the Engineer may by any certificate make any correction or
moditication in any previous cerllficate which shall have been issued by him and that the Engineer
may withhold any. certifioate i the works or any part therect are not being carried out 1o his
safisfaction.

(2) 'Rounding off dmounts. ~— The total amount due on each certificate shall be 'rounded oft
to the nearest rupee l.e., sums less than 50 paise shall be omitted and sums of 50 paise and more
upto Re. 1/- will ba reckonad as Re. 1/-, '

(3) “On-Accoynt” Payments not prejudicial to finai settiement, — “On -Aocount” pay-
ments made to the Contractor shall be without prejudice to the final making up of the accounts
(excapt where msasurements are specifically noted in the Measurement Book as “Final Measure-
ments* and as such have bean signed by the Contractor} and shali In no respect be considered or
used as evidenca of any facts stated in or to be inferred from such accounts nor of any particuiar
quantity of work having been executed nor of the manner of its execution being satistactory.

(4) Manner of payment. - Unless otherwise speoified payments to the Contractor will be
made by cheque but no cheque will be Issuad for an amount iess than Rs. 100/-.

47. Maintenance of works. — The Contractor shall at ali times during the prograss and
continuance of the works and also for the period of maintenance specified in the Tender Form after
the date of passing of the cerfificate of completion by the Engineer or any other sariier date

any way connected with the works, provided that such damage or defect is not direstly caused by
orrors in the contract decuments, act of providenge or Insurrection or civil riot, and the Contractor
shall be llable for and shali pay and make good to the Railway or other parsons legally entitleg
thereto whenever required by the Engineer so to.do, afl losses, damages, costs and-expenses they
or any of them may Incur or be put or be Hlable 10, by feasons or in.consequence of the operations

of the Gontractor or of hig fallure in any respeot. .

provided that the Engineer may issue such a cortificate with repect to any part of the works bsfore

_ the completion of the whole of the works or with respect to any substantial part of the works which

has been buth compieted to tha satistaction of the Engineer and occupied or used by the Railway
and when any such certificate is given In respect of part of the works such part shail be considered
as compieted and the period of maintenance of such parnt shall commence from the gate of such
certilicate, - -
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(2) Contractor not absolved by completion Certificate, — The Certiticate of complation in
respect of the works referred to in sub-clausa (1) of this clause shali not absolvs the Contractor from
his liabiiity to make good any defects, imperfections, shrinkages or faults which may appear during
the period of maintenance specified in the tender arising in the opinion of the Engineer from
materlals or workmanship not in accordance with the drawings or specifications or instructions of
the Engineer, whioh defects, imperfections, shrinkages or faults shall upon the direction in writing
of the Engineer be amended and made good by the Contractor at his own cost; and in case of default
on the part of Contractor the Engineer may employ labour and materials or appoint another
Contractor to amend and make good such defects, imperfections, shrinkages and faults and all
Bxpenses consequent thereon and Incidental thareto shali be borme by the Contractor and shail be
recpverable from any moneys due to him under the contract.

. 49. Approval only by Maintenance Certificate. — No certiticate other than maintenance
cerlificate referred to In Clause 50 of the conditions shail be desmed to constitute approval of any
work or other matter in respaect of which it is issusd or shall be taken as an admission of the dus
performance of the contract or any part thereof or of the accuracy of any claim or demand made
by the Contractor or of additional varied work having besn ordered by the Engineer nor shall any
other centificats conciude or prejudice any of the powers of the Engineer.

. 50. {1) Maintenance Certificate. — The Contract shall not be consldered as completed until
a Maintenance Certificate shall have been signed by the Engineer statlng that the works havé been
corrjpleted and maintained to his satistaction. The maintenance Cartificate shail be given by the
Engineer upon the expiration of the period of maintenance or as soon thereafter as any works
ordered during such period pursuant to sub clause (2) of Clause 48 of these conditicns shall have
beep completed to the satisfaction of the Engineer and fuii effect shgli be given to this Clause
notwithstanding the taking possession of or using the works or any part thereof by tha Railway.

: (2) Cessation of Rallway’s Liabllity, — The Railway shall not be iiable to the Contractor for
any matter arising out of or in connection with the contract of the axecution of the waorks unless the
Contractor shall have made a claim in writing in respect thereof befora the issue of the Maintenance
Cert[:cate under this clause.

| .
1(3) Unfuliilled obligations, — Notwithstanding the issue of the Majnienance Certificate the
Contractor and (subject to sub-clause (2) cf this clause) the Railway shall remain liabls for the

fulfilnent of any obligation Incurred under the provision of the contract prior 1o the Issue of the’

Matdtenance Certificate which remains unperformed at the time such ceértificate is issued and for
thie Ij;urposes of determining the nature and extent of any such obligations the contract shati be

desamed 1o remain in force between the parties thereto.
| ' . .

!‘51. (1) Final Payment.— On thé Engineef’s certificate of compﬁétlon in respect of the works,

an afljustment shali be made and the balance of account based on the Engineer or the Engineer's
représentative's certifisd measuremets of the total quatity of work executed by the Contracter upto
the date of completion and .on the accepted schedule of rates and for exira works on rates
detefmined under Clause 39 of these conditions shall be paid to the Contractor subject always to
any deduction which may be made under these presents and futher subject to the Contractor having
delivered to the Engineer either a full acoount in detait of alt claims ha may have on the Railway in
reSpﬁact of the works or having delivered “No Claim® Certificate and the Engineer having after the
rec_e:iTFt of such account given a certificate in writing that such claims are correct, that the whois of

the works to be done under the provisions of the Contracts have been completed, that they have’
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been inspected by him since thelr compiaticn and found to be in goodands_____. ir, that
alt propsrties, works and things removed, disturbed or injured in consequence of the works have
baen properly replaced and made good and all expenses and demands Incurred by or made upon
tHe Railway for or In the respect of damage or loss by from or in consequence of the works, have
been satisfied agresably and in conformity with tha contract,

(2) Post payment Audit.—itis an agreed term of contract that the. Raitway reserves to itself
the right to carry out a post-payment audit and or techniai examination of the werks and the final
bifl, including alt supporting vouochers, abstracts, atc,, and to make a claim on the contractor for the
refund cf any excess amount paid to him if as a result of such examination any over-payment to him
is.discoverad to have been made in raspect cf any works done or alteged to have been dons by him
under the contract. -

(3) Repayment of security deposit. — The total security deposit shall become due and shalt
be paid to the Contractor after the expiration of the period of malintenance, specified In the Tender
regkoned from tha date on which the Engineer shali have passed the certificate of cempletion
cdimprislng the whole of the works to be done under the provisions of the contract or, any other
eariier date subsequent to the completion of the whole of such works that may be fixed by the
Railway in this behalf, provided that all the stipulatioris of the clause have been fuifilied by the
Cq'tntractor and all claims and demands made against the Raiiway for and in respeéct of damage or
iogs by, from or in censeguence of the works have bean finally satisfied, provided further that in the
evpnt of different maintenance periods having become applicabie to different parts of the works
pursuant to sub-clause (i} of clause 48 of these condltions, the expression expiration of the period
of maintenance shall for the purpese of this ciause, be deemed to mean the expiry, of the latest of

such periods.
!

51-A. Production of vouchers etc. by the Contractor. — (i} For a contract of more than one
crdre of rupees, the contractor shali, whenever required, produce or causs to be produced far
eximinalion by the Engineer any quofation, invoice, cost or other account, book of accounts,
voycher, receipt, letter, memorandum, paper of writing or any copy of ar extract from any such
dogument and also furnish information and returns verified In such mannar as may ba required in
any way relating to the execution of this contract or reievant for verifying cr ascertaining cost of
execution of this contract (ihe dsclsion of the Engineer on the guestion of relevanoy of any
do¢uments, information or return being final and binding on the parties). The contractor shall
similarly produce vouchers, ete., if required to prove to the Engineer, that materials supplied by him,
arﬂ in accordance with the specifications laid down In the contract,

| (i) H any portion of the work In a contract of value more than one crore of rupees be carried
out'by a sub-contractor or any subsidiary or allied tirm or company {as per Clause 7 of the General
Conditions of Contract), the Engineer shali have power to secure the books of such sub-contractor
or any subsidiary or aliled firm or company, through the contractor, and such books shail be apen
to his inspection. - : :

| (i) The obligations imposed by sub-clause (i) and (i) above is without prejudice fo the
obligations of the contractor under any statute ruies or orders binding on the contractor.

- 52. Withholding and ilen in respect of sums claimed. — Whenever any claim or cldims for
payment ¢f a sum of mcney arises out of or under the contract against the contractor, the Railway
shall be entitled to withhold and also have a flen to retain such sum or sums In whole or in part from

i

|
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the security, if any, deposited by the contractor and for the purpose afo resald, the Railway shali be
entitled te withhold the said cash security deposit or the security if any, furnished as the case may
be and also have a iien over the same pending finalisation or adjudication of any such claim. {n the
event of the security being insufficient to cover the claimed amount or amounts or if N0 sacurity has
bean taken from the cohtractor, the Raitway shail be entitled to withhold and have a lien to the extent
of the such claimed amount or amounts referred to supra, from any sum or sums found payable cr
which at any tima thereafter may become payabie to the contractor under the same centract or any
cther contract with this or any other Raiiway or any Department of the Centrai Government pending
tinaiisation or adjudication of any such ctaim. ’

It is an agreed term of the contract that the sum of money cr moneys so withheld or retained
under the lien referred to above, by the Raliway wiil be kept withheld or retained as such by the
Raliway tili the claim arising out of or under the contract is determined by the arbitrator (it the
tontract is governad by the arbitration clause) or by the compstent court as the case may be and
that the contractor wilt have no claim for interest or damages whatsoaver on any account in respect
of such withholding cr retention undar the iien referred to supra and duly notified as such to the
contractor. For the purpose of this clause, where the contractor is a partnership firm or a limited
company, the Railway shall be entitled to withhold and afso have a ilen to retain towards such
ciaimed amount or amounts in whole or in part from any sum found payable to any partner/imited
company, as the case may be whether in his individual capacity or otherwise. .

52-A. Lien in respect of claims In Other Contracts. — Any sum of money due and payable
lo the centractor (Including the security deposit returnable to him) undsr the oontract may be
withheld or retained by way of lien by the Raiiway, against any Ciaim of this or any other Raitway -
or any othar Depariment of the Central Government in respect of payment of asum of meney arising
out of oF under any other contract made by the contractor with this or any other Department of the,
Central Government, ) '

it is an agreed term of the contract that the sum of money so withheld or retained undar this
clause by the Railway wili be kept withheld cr retained as such by the Raitway tilt the ciaim arising
cut of or under any other contract is either mutually settied or determined by arbitration, if the other
contract is governed by arbitration ciause or by the compstent court as the case may. be and
contractor'shail have ne claim for interest er damages whatsoever on this account or on any other
ground in respect of any sum of money withhaid or retained under this clause and duly notified as
such to the confractor, :

£3. Signature on Recelpts for Amounts. — Every receipt for money which may become
payable or for any security which may become transferabie to the Contractors under these prasents,
shall, if signed in the partnership name by any one of the partners of a Contractor’s firm be a good
and sufficient discharge to the Railway in respect of the moneys or security purported to be
acknowiedged thereby and in the event of death of any of the Contractor partners during the
pendency of the contract it is hereby expressly agreed that every recsipt by any one of the surviving
Contraotor partners shail if so signed as aforesaid be good and sufficient dischdrge as aforesaid
provided that nothing in this clause contained shali be deemed 10 prejudice or effect any claim which
the Raliway may hereafter have agalnst the iegal representative of any contractor partner so dying,
for or in respect of any breach of any of the condliions of the contract, provided also that nothing
in this clause contained shall be deemed to prejudice or effect the respective rights or obligations
of the Contractor partners and of the legal representatives of any deceased Contractor pariners
interse.
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LABOUR

54. Wages to Labour. — The Contracter shall be responsible 10 ensure compliance with the
provision of the Minimum Wages Act, 1948 (hereinafter referred to as the “said Act”) and the Rules
made there under in respect of any employees directly or through petty contractors or sub-
contractars or sub-contractors employed by him on road construction or in building operations orin
stone breaking cr stone crushing for the purpose of oarrying out this contraot. '

It, In compliance with the terms of the contract, the Contractor supplied any labour to be used
wholly or partly under the direct orders and control of the Rallways whether in connection with any
work being executed by the Contractor or otherwise forthe purpose of the Railway such labour shalt,
for the purpose of this ciause, stili be deemed to be persons employed by the Contractor.

If any monays shali, as a result of any claim or application made under the said Act be directed
to be paid by the Railway, such money shali be deemed to be moneys payable to the Raitway by the
Contractor and on failure by the Contractor to repay the Rallway any moneys paid by it as aforesaid
within seven days after the same shall have been demanded, the Raliways shall be entitled to
recover the same from any moneys dus or accruing to the contractor under this or any other
Contract with the Rallways.

54-A. Apprentices Act.— The Contractor shall be responsible to ansure compliance with the
provislons of the Apprentices Act, 1961 and the Rules and Orders issued thera-under from time to
time in respect cf apprenticas directly or through petty contractors or sub-contragtors amployed by
him for the purpose of carrying out the centract. '

if the contractor directly or through petly contractors cr sub-contractors falls to do s0, his failure
will be a breach of the contract and the Rallway may, in its discration, rescind the contract. The
contractor shall also-be liable for any pacuniary lability arising on account of any violation of the
povisions of the Act. '

Note.~—The contractors are required to engage gpprentices when the works undertaken by them
last for & period of one year or more and/or the cost of worka is-rupees one lakh or more.

£5. Provisions of payments of Wages Act. — The Contractor shall comply with the
provisions of the Paymaent of Wages Act, 1936 and the rules made thereunder in respect of ajl
employees directly or through the pelty contractors or sub-contractors empioyed by him in the
works. If in compilance with the terms of the oontract, the Contractor diractly or through petty
contractors or sub-contractors shait supply any iabour {0 be used wholly or partly under the direct
orders and controf of the Enginesr whethar in connection with the works 1o be executed hersunder
or otherwise for the purpesa of the Engineer such labour shal! neveftheless be desmsd 1o comprise
persons employed by the contractor and any moneys which may be ordersd to be paid by the
Engineer shall be desmed to be moneys payable by the Engineer on behalf of the Contractor and
the Engineer may on failurg of the Contractor to repay such money to the Railways deduct the same
from any moneys dus to the Contractor in terms of the contract. The Railway shall be entitled to
deduct from ary moneys due to the contractor (whether under this contract or any other contract)
ali moneys paid or payable by the Reiiway by way of compensation of aforssaid or for costs of

- 8xpénses in connection with any claim thereto and the decision of the Engineer upon any question

arising out of the effect or feree of this clause shali be final and binding upen the Contractor. -
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55-A, (i} Provisions of Contract labour (Regulation and Abolition). Act, 1870. — (1). The
Contractor shall comply with the provision of the contract labour (Regutation and Abolition) Act, 1970
and the Contract labcur (Regulaticn and Abolition) Central Rules 1971 as modifled from time to time,
wheraver applicable and shall also Indemnity the Railway fromrand against any olaims under the
afcresaid Act and the Ruies. I '

(2) The Contractor shall obtain a valid licence under tha aferesaid Act as modified from time
to time before the commencement of the work and continua to have a valid licence untii the
completion of the work. Any failure to fuifli the requirement shall attract the penal provision of the
Contract arising out of the resultant non-exacution of the work.

(3) The Contractor shail pay to the tabour employed by him directly or through sub-contractors
the wages as per provision of the aforesaid Aot and the Rules whersver appilcable. The Contractor
shall, notwithstanding the provisions of tha contract to the contrary, cause to be paid the wages to
labour indirectly engaged on the works including any sngaged by sub-contractors in connaction with
the said work, as if the jabour had besn immediately employed by him,

(4) in respect of all labcur directly or indirectly empioyed in the work for petformance of the
contractor's part of the contract, the Contractar shall comply with or cause to be complied with the
pravisions of the aforesaid Act and Ruies wherever appiicable. ’ '

. {8) Inevery case in which, by virtue of the provislons of the aforesaid Act or the Ruies, the
Rallway is obliged to pay any amount of wages to a workman employed by the Contractor.or hls sub-
contractor inexecution of the work of to incur any. expenditure in providing welfare and health

amenitles required 1 be provided under the aforesald Act and the Rules or to incurany expenditurg - '

on account of the Contingent liabiiity of the Railway due to the contractor's failure te fulfil his-
statutory cbligations under the aforesaid Act or the Rules the Raliway will recover from the
Contractor, the amount of wages so paid or the amount of expenditure so-incurred, and without
prejudice to the rights of the Rallway under the section 20, sub-sectlon(2) and section 2, sub-gection
(4) of the aforesaid Act, the Railway shall be at liberty to recover such amount or part thereof by
deducting it from the sacurity deposit and/or from any sum due by the Raiiway to the contractor
whether under the contract or etherwise, The Railway shatl not be bound to contest any ¢laim made
against it under sub-section (1) of section 20 and sub-saction (4) of section 21 of the aforesaid Act

except on the written request of the Contractor and upon his giving to the Railway full security for

all costs for which the Railway might become iiable in contesting such clalm. The dscision of the
Railway regarding the amount actually recaverable from the contraotor as stated above, shait be finai
and binding on the Contracter. '

56. Reporting of Accldents to Labour. — The Contractor shall be responsible for tha safety
of ell employees directly or through petty contractors. or sub-coritractor employed by him on the
works and shall report serious accidents 1o any of them however and wherever occuring on the
warks to the Engineer or the Engineer's Representative and shali make every arrangaments to
render ail possible assistance, ’ : :

57. Provision of Workmen'’s Compensation Act. — In every case in which by virtue of the
provislons of Section 12 Sub-section (1) of the Workmen's Gompensatign Act 1923, Raiiway is
obliged to pay compensation to a workman directly or through petty contractor or sub-contractor
employed by the Contracior in executing the work, Railway will recover from the Contractor-the
amount of the compensation so pald, and, without prejudice to the rights of Raiiway under Section

_‘..
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12 Sub-section (2) of the said Act, Raiiway shall be at liberty to recover such amount or any pari
thereot by deducting it from-the security deposit or from any sum due by Railway to the Contractor
whethar under these conditions or otherwise. Railway shall not be bound 1o contest any claim made
against it under Section 12 Sub-section (1) of the sald Act axcept on the written request of the.
Contractor and upon his giving to Railway full security for all costs for which Railway might become
lizhle in consequence of contesting such claim: : '

57-A. Provision of Mines Act.— The Contractor shall observe and perform ali the provisions .
of the Mines Act, 1952 or any statutory modifications or re-enactment thereof for the time being in
toree-and any rules and regulations made thereunder in respact of all the persons directly or through
the petty contractors or sub- contractors amployed by him undsr this contract and shall indemnify
the Railway from and against any claims under the Mines Act, or the rules and regulations framed
thereunder, by or on behaif of any persons employed by him or otherwise,

58. Rallway not to provide quarters for Contractors. — No' quarters shall normally be
provided by the Rallway for the accomodation of the Contractor or any of his staff employed on the
wark, in exceptional cases where accomodation Is provided to the Contractor at the Railway's
discration, recoverles shail be made at such rates. as may be fixed by the Railway for the full rent
of the buildings and equipmants thersin as well as charges for alectric current, water supply and
conservancy, i

59. (1) Labour Camps. — The Contracior shall at his own expense make adequate arrange-
ments for the housing, supply of drinking water and provision of latrines, and urinals tor his staff and _
workmen, directly or through the petty contractors or sub-oontractors and for temporary creche (Bal-
mandir) where 50 or more women are employed at a time. Suitable sltes on Railway tand, if avallable,
may be allotted to the Contractor for the erection of labour camps, either free of charge or cn such
terms and conditions that may be prescribed by the Railway. All camp sites shali be- maintained in
clean and sanltary conditions by the Contractor at his own cost. : -

(2) Compliance to rules for employment of labour, ~ The Ccntractor(s) shall conform to
2ll laws, bye-laws rules and regulations for the time being In fcrce pertaining to the employment,of
local or Imported labour and shall take alf necessary precautions to ensure and preserve the health
and safety of all stafl employed directly or through petty contractors or subéconlr-act_ors on the works.

(3) Preservatlon of peace. — The Contractor shall take requlsite precauticns and use his
best endeavours to prevent any rlotous or untawful behaviour by or amongst his workmen and other
employed directly or through the petty contractors gr sub-contractors on the works and for the
preservation of peace and protaction of the inhabitants and security ¢f proparty in the neighbourhood
of the works. In the event cf the Rallway requiring the maintenance of a special Police Force at or
in the vicinity ot the slte during the tenure of works, the expenses thereof shail be borne by the
Contractor and if paid by the Railway shali be recoverable from the Contractor.

(4) Sanitary arrangements. — The Contractor shall obey all sanitary rules and carry out all
sanitary measures that may from time fo time be prescribad by the Railway Medical Authority and
permit inspection of all sanitary arrangements at all times by the Engineer, tha Engineer's )
Reprasantative or the Medical Staff of the Rallway. Should the Contractor fali to make the adequate
sanitary arrangements, these will be provided by the Railway and the cost.tharafor racovered fro_m
the Cantractor. ' '
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(5) Outbreak of Infectious disease. — The Contractor shall remove from his camp such
labour and their families as refuse protective inocuiation and vaccination when calied upon to do so
by the Engineer or the Engineer's Representative on the advice of the Railway Medical Authority.
Should Choiera, ‘Plagus, cr other infectious disease break out, the Contractor shall burn the huts,
beddings, clothes and other belongings of or used by the infected parties and promptly arect new
huts on healthy sitas as required by the Engineer, falling which within the time specified in the
Engineer's requisition, the work may be done by the Railway and the cost therefor recovered trom
the Contractor. ) . : .

() Treatment of Contractor’s statf In Rallway Hospltals. — The Contractor and his staff,

other than labourers and thelr famiiles requiring medical aid from the Railway Hospitals and -

dispensaries wlil be treated as private patients and charged-accordingly. The Contractor's laboure rs
and their Familles wlll be granted free treaiment in Rallway Hospitals and dispensaries where no
other Hospitals cr dispensaries are avallable provided the Contractor pays the cost of medicines,
dressing and diet money according fo the normal scale and additional charges for speciai
examinations such as pathological and bacteriological examinaticn, X-Ray, elc., and for surgical
operations.

(7) Medical facilities at site. — The Contractor shall provide medical facilitles at the site as
may be prescribed by the Engineer on the advice of the Railway Medical Authority in relation to the
strength of the Contractor's resident staff and workmen. '

(B) Use of intoxicants, — The sale of ardant spirits or other intoxicating beverages upon the
work crin any of the bulldings, encampments or tenements owned, occupled by or within the control
of the Contractor or any of his employees shall be forbldden and the Contractor shail exetcise his
influence and authority 1o the utmost extant to secure strict compliance with this condition.

(9) Non-employment of female labour. — The Contractor shalil see that the employment of
female [abour in Cantonment areas, particutarly in the nelghbourhood of scldiers barracks, should
be avoided as far as possible, ; o ‘ co

(10} Restrictions on the employment of retired Engineers of Railway services within two
years of their retirement, — The contractor shail not, if he is a retired Government Engineer of
Gazetted rank, himself engage In or employ or associate a retired Government Enginear-of Gazettad
rank, who has not completed two years from the date of retirement, in connection with this contract
(n any manner whatsoever without obtaining prlor permission of the Presidant and it the contractor
is found to have contravened this provision it will constitute a breach of contract and administration
will be entitled to terminate the contract at the risk and cost of the contractor and forfeit his security
deposit, . '

60. (1) Non-employment of labourers below the age of 15, — The Contractor shall not
employ children below the age of 15 as labourers diractly or through petty contractors or sub-
contractors for the execution of work. '

(2} Medical Certificate of fitness for labour. — It is agreed that the contractor shall not
employ a person above 15 and below 19 years of age for the purpose of exacution of work under
the contract unless a madical certificate of fitness in the prascribed form {Praforma at Annexure
il} granted to him by a certifying surgeon certlfying that he is fit to work as an adult Is obtained and
kept In the custody of the contractor or a person nominated by him in this behalt and the person
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carries with him, while at work, a token giving a reference to such certificate. It is further agreed that
the responsibility for having tha adolescent examined medicaily at the time of appointment or
periodically tilt he attains the age of 19 years shall devoive entirely on the contractor and all the
expenses to be incurred on this account shall be berne by him and no fee shall be charged from the
adolescent or his parent for such medical examination.

{3) Period of validity of medical fitness certlficate. — A certificate of fithess granted or
renewed for the above said purposes shall be valid only for a period of one year at a time, The
cettifying surgeon shall revoke a certlficate granted or renewed if in his opinion the holder of it is,
no longer fit for work in the capacity stated thereln. Where a oertifylng surgeon refuses to grant or
renew a certificate or revoke a cartificate, he shall, if so. tequired by the-person concerned, state his
reasons in writing for doing so. , o

(4) Medleal re-examination of iabourer,— Where any offictal appointed in this behalf by the
Ministry of Labour Is of the opinion that any person employed in connection with the execution of
any work under this contract In the age group 15 to 19 years is without a certificate of fitness or Is
having a certificate of fitness but no longer fit to work in the capacity stated in the certificata, he may
serve on the Contractor, or on the person neminated by him in this ragard, a notice requiring that
such persons shall be examined by a certifying surgeon and such person shall not If the concernsd
ofticial so directs be employed or permitted to do ary work under this ¢ontract uniess he has been
medically examined and certifled that he has been granted a certificate of fitness or a fresh
certificate of fitness, as the case may be.

EXPLANATIONS :

(1} Only qualified medical practitioners can be appeinted as “Certifying Surgeons” and the
term "Quaiified Medical Practitioners” means a person holding a qualification granted by an autherity
specified In-the Schedule to the Indian Medical Degress Act, 1916 (Vi to 1916) or in the Schedule
to the indian Medical Councll Act, 1933 (XXVII} of 1933. "

{2) The Certitying surgeon may be a medical officer in the service of State or Munlcipal
Corporation, : , -

DETERMINATION OF CONTRACT

€1, (1) Right of Rallway to determine the contract. — The Railway shall be entitled to
detarmine and terminate the contract at any time should, in the Railway’s opinion, the cessation of
work becomes necessary owing to paucity of funds or from any other cause whatever, in which case
the value of approved materials at site and of work done to date by the Contractor wili be pald for
in full ai the rale specified in the contract. Notice in writing from the Railway of such determination
and the reasons therefor shall be conclusive evidence thereof,

(2) Payment on determination of oontract.— Should the contract be determined under sub-
ciause(1) of this clause and the Contractor claims payment for expenditure incutred by him in the
expectation of completing the whole of the work, the Railways shall admit and consider such clalms
as are deamed reasonable and are supported by vouchers to the satisfaction of the Engineer. The
Railway's decision on the necessity and propriety of such expenditure shail be final and conclusive.




() Becomes bankrupt or insolvent, or

{in make an arréngement With of assignment in favour of his creditors, or agree to carry out
the contract under a Committee of inspection of hls creditors, or - :

(i)  being a Company or Corporation, go into liquidation {other than a voluntary liquidation
_for the purposes of amalgamation or reconstruction), or

{Iv) have an exéculion levied on his gbods or property on the works, or

(V) asslgn the contract or any part thére:of otherwise than as provided in Clause 7 of these
conditions or : :

{vi) abandon the contract, or

{vii) parsistently disregard the instructions of the Engineer, or contravene any provislon of
the contract, or '

(vli)  fail to adhers te the agreed programme of work by a margin of 10% of the stipulated
period, or -

(ix}  fail to remove materials from the site or to pull down and replace work after raceiving
from the Engineer notice to the effact that the said materials or works have been
condemned or rejected under Clause 25 and 27 of thase conditions, or

(x) fail to take steps to smploy compstent or additional. staff ‘and labour as required under
Clause 26 of the conditions, or ' R

(xiy fali to afford the Engineer or Engineer’s representative proper faciiities for Inspecting the
j .-~ - Works or any part thereof as required under clayse (28) of tha canditions, or

(xii}  promise, offer or give any bribe, commission, gift or advantage elther himself or through
his partner, agent or sarvant to any officer or empioyse of the Rallway or to any person
¢n his or on thelr behaif I relation to the axcution of this or any other contract with this

Railway, ) -

(xiii} ~ (A) - Atany time after the tender relating to the contract has been signad and submitted
- by the contractor, belng a partnarship firm admit as one of its partners or employ

- under it or being an incorporated cempany elect or nominate or allow to actas one

of its directors or employ underit In any capacity whatsoever any retired engineer

‘ ' of the gazetted rank or any other retired gazetted officar working before his
retirement, whether in the exacutive or administrative capacity, or whether holding
any pensionable post or not, in the Engineering Department of the Railways for the
time being owned and administered by the President of India before the expiry of

B~
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two years from the date of retirement from the said service of such Engineer or
Officer unless such Engineer or Officer has obtained parmission from the Prasi-
dent of india or any officer duly authérised by him in this behalf to bacome a
partner or a director or to take smployment under the contractor, as the casa may
ba, ot

(B) Fail to glve at the time of submitting the sald tender:-

(a) The correct informaticn as to the date of retlrement of such retired engineer

or retired officer from the said service, or as to whether any such retired

4 enginear or retired ofﬂcer was under the employment of the contractor et the
1ime of submllting the said tender, or '

(b} - the corrgct information as to such englneers or officars obtalnlng permisslon
to take emptoyrnenl under the conlractor. or -

{¢) being a partnership ﬂrm, the correct information as to, whether any. of its
- partners was suoh a retlred engineer or a retirad oﬁfcer-, or

' (d) baing an mcorporated aompany, correct mformation as to whether any of its
directors was such a reﬂred engineer or a retired offlcar, or

(e} heing such a retired englneer or retired officer suppress and not disclose at
the time of submitting the said tender the fact of hls being such a retired SMDL
enginesr or a retired offloer or make at the time of submitting the said tender qad °;‘:_“
a wrong statement in retation to his obtaining permission to take the contract -‘—‘:‘;“.’r" el
or if the contractor be a partnership firm or an Incorporated company tobs a =
partner or director of such flrm or comp pany as the case may be or to seek

o] sibar @K Ug Nours okt 2
smeloyment under the conractor LAt 2 s D) VY SRR
Then and In any of the sald cases, the Engineer on behalf of the Railway may serve the

Contractor with a notice (Proforma at Annexura 1) In writing to that effect and if the Contractor does

not within seven days affer the dellvery fo him of such notice proceed to make good his default in

so far as the-same is capable of being mada gocd and carry on the work or comply with such
directions as aforesaid tc the entlre satisfaction of the Engineat, the Railway shall be entltied after

giving 48 hours notlce (Proforma at Annexure 1V) In writing under the hand oi the Engineer o rescind
the contract as a whole or in part or parts ( s may be spaclﬂad In § and adopt either
both of the fllowing courses :- . N S

(x) to carry out the whole of part of the work from whlch the contractor has been removed by

the employment of the required labour and matetials, the costs of which shall include lead,
lift, fraight, supervislon and all Incidental charges.

(y} to measure-up the whole or part of the work from which the contractor has been removed
and to get it completed by anothar contractor, the manner and fmethod in which such work
is compieled shall be in the entire discretion of the Engineer whose daeision shall be

" final ;

and in both the cases (x) and (y) mentioned above, the"FlaElway shall be entitled (i) to forfeit
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ths whole or such portion of the security deposit as it may consider fit; e_ind {il) 1o recover from the
Coniractor the ccst of catrying out the work in‘excess of the sum which would have been payable
according to the certificate of the Engineer to the Contractor if the works had been carrled out by
the Contractor under the terms of the contract, such certificate bain'g final and binding upen the
contractor, Provided, however, that such recovery shall be made cnly when the cost incurred in
excess is more than the security deposit proposed to be forfeited and shall be limited to the amount
by which the cost incurred in excess exceeeds the security deposit proposed te be forfeited. The
amounts'thus to be forfeited or recpvered may be deducted from any moneys then due or which at
any time thereafter may becoma due to the Contractor by the Rallway under this or any cther
Contract or otherwise.

Provided always that In any case in which any of powers conferred upon the Railway by
subclause (1} of Clause 82 hereof shall have become exercisable and the same shall not be
exercised, the non-axercise thereof shall not constitute a walver of any of the conditions thereof and
such powers shall notwithstanding be exercisabte in the svent of any future case of default by the
coniractor for which his liability for past and future shall remaln unaffected. |

{2) Right of Raliway after rescisslon of contract owing to defauit of Contractor.—In the

| svent of any or severai of the courses, referred to in sub-clause {1) of this clause, being

adopted :- »

{a} the Contractor shall have no claim to compensation for any loss sustained by him by
reason of his having purchased or procured any materials or entered into any commit-
ments or made any advances on account of or with a view to the execution of the works
or the performance of the contract and Contractor shail not be entitled to recover or be paid
any sum for any work thare to for actually performed under the contract uniess and until
the Engineer shall have certified the perfcrmance of such work and the value payatble in

_respect thereof and the Contractor shalf only be entitied to be paid the value so certified.

b
{b} the Enginear or the Enginger's Representative shalf be entitled to take possession of ar‘w
materlals, tools, implements, machinery and buildings cn the works or on the property on
which these are being or ought to hava been exscuted, and to retain and employ the same
in the further exacution of the works or any part thereof until the compistion of the works
without the Contractor being entitled to any compensation for the use and employment
thereof or for wear and tear ot destruction thereof.

(c) the Engineer shali as soon as may be practicable after removal of the Contractor fix and

- determinad ex-parte or by of after raterence to the parties or-after such investigation or

enqulties as he may consider fit to make or institute and shal| certity what amount (if any}

had at the time of rescisslon of the contract been Téasonably earned by or would

reasonably accrue to the contractor in respect of the work then actually done by him uncer

the contract and what was the value of any unused, or partialiy used materials, any
constructional plant and any temporary works upon the site.

‘{L(d) the Railway shali not be ilable to pay to the Contractor any moneys on account of the
gontract until the expiration of the perlod of maintenance and thereafter until the costs of

completion and maintenance, SRMIAIRNIGR-Clelay: W EHAD &6 (it any) and all other

* expenses incurred by the railway have been asbs rtained and the amount thereof certified
. by the Enginser. The Contractor shall then be antitled to receive only such sum or sums
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(if any) as the Engineer may certity woltid have been due to him upon due completion by
him after deduoting the said amount, but If such amount shall exceed the sum which would
have been payable to the Contractor, than the Contractor shall upon demand pay 16 the
Railway the amount of such excess and it shall be deemegt a debt due by the Contractor
to the Railway and shali be recoverabie accordingly. /

SETTLEMENT OF DISPUTES. = Jutia~ Amilwey

63. Matters finally determined by the Railway. — All disputes and diffarances of any kind
whatsoever arising out of or In connection with the contract, whether during the progress of the work
ot after its completion and whetherpﬁfore or after the determination of tha ccntract shail be raferrad
by the contractor to the nd the Hai&vﬁay ghall within 120 days after receipt of the
Contractor's representation make and notify declslons on ali matters referred to by the contractor
in writing provided that matters for which provision has been mads in clauses 8, 18, 22(5), 39, 43(2),
45(a), 55, 55-A(5), 57, 57A, 61(1), 61(2) and 62(1) to {xili} (B) of General Conditions of Contract of
In any clause of the speclal conditions ot the Contrast shall be deemed as excepted mai’ters ;;a.nd

_decisions of the Rallway authérity, théreon éhall be final and binding n the confractor provided

further that ‘excepted matters' shall stand speciflcaliy axcluded from the purview of lhe arbitratlon
clause and not be referred to arbitratlon

€4(1) (i Demand for Arbitration. - . '
In the event of any dispute or difference between the parties hereto as to the ccnstrucllon or
cperation of this coniract, or the respective rights and liabilities of the parties on any matter in

question, dispute or difference on any aoccunt or as to the withholding by the Railway of any.

ei-

Al ptne e

P - XY |

L:rv\en.“:‘ﬂ
a
‘:’:bl Frod

certificate to which the contractor may claim o be entitled ie, or if the Raliway fails to make a

decision within 120 days, then and in any such case, but except In any of the ‘exceptad matters’

referred to in clause 63 of these conditions, the contractor, after 120 days but within 180 days of his
presanting his final claim on ¢lisputed matters, shall demand in writing that the dispute or difference

be referred to arbitraticn,

(H}. The demand for arbitration shali specify the matters which are in question or subject of the
dispute or differenca as also the amount of ciaim itemwige. Only such dispute(s) or difference (s)
in respect of which the demand has been made, together with counter claims or set ofnghall be

referred to arbitration and other matters shall not be included In the refarance. e B

. (&) The Arbliration prooeedlhgs shall be assumed to have oommenced from the day, a wntten
and valid demand for arbltratlon Is racelved by the Rallway.

() The. clalmant shail submit hia claim stating the facts suppomng tha claims atongwith all
relevant documents and the reliet or remedy sought aghinst each claim within a period of
30 days from the date of appointmeant of the Arbitral Tribunal,

{t) The Railway shall submit its defence statement and counter claim{s), if any, within a a period
of 60 days of recelipt of copy of olalms from Tribunal thereafter, unless otherwise extensicn
has been granted by Tnbunal

t.%“"‘ \gl'! ﬂbu-} [Ty P

(i) No new claim shall be addéd during proceedings by either party. However, a party may
amend or supplement the original claim or defance thareof during the course of arbitration
procesdings subject to acceptance by Tribunal having due regard tc the dalay In making it.

lem

by
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(iv} If the contractor(s) does/do not prefer his/their spacific and final claims in writing, within
a period of 80 days of recsiving the intimation from the Railways that the final bill is ready for
payment, he/they will be deemed to have waived his/thelr claim(s) and the Railway shall be
discharged and released of all iiabilities under the contract in respect of these claims.

64. (2) Obligation during pendency of arbitration. — Work under the oontract shall, unless
otherwise directed by the Engineer, continue during the arbitration proceedings, and no payment
due or payable by the Raiiway shall be withheld on account of such procesdings, provided, however,
It shali be open tor Arbltral Tribunal to consider and decide whether or notsuch work should continue
during arbitration procesdings.

84. (3) (a) (1) In cases where the total value of all claims in questi n,added together does
* not exceed Rs. 10,00,000/- (Rupees ten lakhs only), the Arbitral Tribunalldonsist of a sole arbitrator

who shali be(@ither the General Manager of h gazetted officer of Railway not belowlhe grade ofUA
. grade nominated by the Qanaral Managerﬁhal behajf) The scle arbitrator shali be appointed wihin
80 days from the day when a written and valid demand for arbitration is received by'@ailwq\g G

(i} In cases not coverad by clause 64(3)(a)(i}, the Arbitral Tribunal shall consist of a pannel
of three Gazetted Rly. officers not below JA grade, as the arbitrators. For this purpose, the Rallway
will send a panel of more than 3 names of Gazetted Rly-Officers of one or more dapartments, of
the Rly. to the contractor who will be asked to su to Generai Manager upto 2 namas out of the
pane! for appolntment as contractor's neminger The General Manager shall appoint at least one out
of them as the contractor's nomines apewill, also simultaneously appoint the balance number of
arbitrators either from the panei orffom qutside the panel, duly Indicating the ‘presiding arbitrator’
from amongst the 3 arbitrators™so appointed. While nominaling the arbitrators it wlll be necessary
to ensure that one of thefn is from the Accounts departmant. An officer of Selection Grade of the
Accounts depart shall be considered of equal status to the officers in SA grade ¢f other
departmentsp{’\%:glallways for the purpose of appointment of arbitrators ;]

(iih 1f one ar more of the arbltrators appointed as above refuses {0 act as arbitrator, withdraws
from hig office as arbltrator, or vacates his/their office/offices oris/are ungb'le or unwillling to perform
hfs functions as arbitrator for any reason whatsoever or dies or In the opinion of the General
- Manager falls to act without undus delay, the Ganeral Manager shall appaint. new arbitrator/
arbitrators to act in his/ their place in the same mannar In which the earlier arbitratorfarbitrators had
been appointed. Such re-constituted Tribunal may, at its discreticn, proceed with the reference from
the stage at which It was left by the previous arbltrator(s). : ‘

{ilv) Thie arbitral Tribunal shail have power to call for such avigdence by way of affldavits or
otherwise as the Arbitral Tribunal shall think propet, and it shali be the duty of the parties hereto to
do or cause to be done aii such things as may be necessary o enable the Arbitral Tribural to make
the award without any deiay. ~Tw. Avbirrd Tobwedd -~ -« - =~

, XY

{v) While appointing arbitrator(s) under sub-clause(l), (i) and (iii) abave, due care shall be
faken that he/they is/are not the anefthose whe had an opportunity to deal with the matters to which
the ccntract relates or who in the course of his/their dutles as Railway servant(s) expressed views
on all or any of the matters under dispute or diffarences. The procesdings of the Arbltral Tribunal or
the award made by such Tribunal will, howsever, nol be invalid merely for the reason that oneor more
arbitrator had, in the course of his service, opportunity to deal with the matiers to which the centract

o>
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| . .
r'piates or who In the course of his/thelr duties expressed views on all or any of the matters under
qispute. ‘ : . :

84. (3) (b) (i) The arbitral award shall state intemwise, the sum and reascns upon which It
is based. calb - - -

(il) A party may apply for corrections of any computatlcn'al @rrors, any typographical or clerical
grrors or any other error of similar nature oscuring In the award and interpretation of a specific point
of award to tribunal within 30 days of receipt of the award.

| (1) A party may apply to tripunal within 30 days of reéei'pt of award to make an additional award
as to claims presented In the arbitral proceedings but amitted from the arbitral award,

: 64.4 In case of the Tribunal, comptising of three Members, any ruling or award shail be madé
y & majority of Members of Tribunal. In the absence of such a majority, the views of the Presiding

Arbitrator shail prevail.

:

B4.5 Whare the arbltral award is for the payment of money, no interast shall be payable an
whole or any part of the money for any petiod till the date on which the award is made.

i 64.6 The cost of arbitration shall be borne by the respective partles. The cost shall inter-alia
include fee of the arbitrator(s) as per the rates fixed by the Riy. Agmjngt‘raﬂon_ from time to time..,

y\A : » ¥ , .
ij..— . 64.7 Subject to the provisioris of the aforesald Atbitration and Conclliation Act 1996 and the
rules there under and any statutory modification theraot shall apply to the arbitration prpc.eed_ings

under this clause.'_
|

e ——
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Annexure |
REGIST,EFIE_D-AGKNQWLEDGEMEN_T DUE
sevavEnmad P L L PR Y ) : ------ T . Date_dr...,..'..\.'.'.........
éSub.- 1) EOOTPRORO R perenreressniss it nennes U verersiinens -.........;..;....(name of work)

(i) Acceptance letter No. ..ccvvnen.

(i) Understanding/Agreement NO. e

I
.".....nonu---nuu.-".---.uu|---nonu..u----u-a-lun.u---nu-u LN RRN

RO oeeriersssersenstrevencsrsnssenenennnee (QUOLR specific application of Contractor for extension to
the date if reeeiVBd) i s -

Dear Sir,

, The stipulated date for completion of the work mentioned AbOVE IS vverrre evmesberanins From the
progress made so far and the present rata af progress, it Is uniikely that the work wiil be completed
by the above date (or However, the work was not completed on this date). .

2. Expecting that you may be able to compiete the work, if some mora time is given, the

competent authotity, although not bound to do s0, hereby extends the time for completion from
et ; . cvrennireasernriesemsesianens 10

. nnluu-‘-.on.uuuuu.--..-uuau-uu.--."uuu svdnennw

iersssasrennnitennEEn Berristananssnannnnd BRRLECETR RIS S TAR TN L bErATARE YT LI LI T grrnsssnrnran R L L LL EER R LI L L L L L L L

: 3. Please note that an amcunt equal to the liquidated damages for detay in the compistion
iof the work after the éxpiry cf ...icurenes peresaenversserresrens . (give here the stipulated date for completion
lwith/without any penalty fixed earller) will be racovered from you as mentioned in clause 17-8 of the
General Conditions of Contract for the sxtended pariod, nctwith-standing the grant of this extension.

'You may proceed with the work accordingiy.

| ,
! 4, The above extension of the completicn date will aiso be subject to the further cohdition

Ethat no Increase in rates on any account will be payable to you.

: 5. Please intimate within a week of the receipt of this ietter your acceptance of the
iextension of the conditions stated above. )

6.  Please note that in the event of your deciining to accept the extsnsion on the above said
| conditions or in the event of yout failure after accepting ot acting upto this extension 1o complete the
L WOTK BY cvocecesssanissrsimsssonissestsusees (hers mention the extended date) further action will be taken in

"term of ciause 62 of the General Conditions of Contract.

L

-

o Yours faithfully,

»

Presigent of India

S : BRI - R For'éndxbn-ﬁeh;ﬂﬂ-bfthé s
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Iﬂote — In case of physical disability, the exact details

(@) Serial Number ...

56

Annexure If

CERTIFICATE OF FITNESS

(b) Date ......

Name Of POrson BXAMINGM ......cesiiseiseerrsssass

e Tt T T T LT RN DI TR AL LR bbbt

Father's NATME ecevrsrisimoisanessstiinminoseernndiaig
K vevesvernroqerenesnisianaberiedsstrnddienasitinattetpnsesizerss

Hesldence PP T T LI L e R e RE AR LR R LR L LR L Rl

bate of birth if, available, and/or ceriified

age ‘I“l“‘“‘llllIl‘.I|DllIl“lIl““.‘llllltlI“Io'!tl“llll‘
Physical itN8sS it

Identification mark o eeerseesesteseiarsenvorsenten

P T T Y LRI E LA LR L aerdunnmunprEenT R e R AN

Reasons for

(a) refusal to grant certificats, or {b) revok-
ing the certificate ...,

rdvasdsssdnn PrEre ppdddpaannny

s|gnature or iaft harld thumb
impression of the parsen
examingd

wpasnmddnnsrgsdinrernd

initials of Cerlifying Surgeon

be clearly stated.

--. ‘Sarial Number ........

DALE Luverrrssemseeemsressssssasrsossesionsssssmmmsnssissrsosss

| certify that | 'havé personally examinsd
(NAMB) rvisrerriorersariarmnnsnssssirencasne vrerrrvenares

son/daughter of ...immnie e,
toSItING At veveeiisiineicresrirmeas s sisians

WwWho is deslrous of being employed in a

factory or on a work requiring manual

jabour and that his/her age as nearly as
oan be ascartained from my examina-
HOM, IS tovvrerrnrcrercrisssciresimmmnrrnsonssnrnns Y8ArS
and that hefshe is fit for emplcyment in a
factory or on a wark requiring manual labour
as an adult/child. Lo

His/her Identification marks are ...

n-ooon-unu.uu..-..uno.ononaw-o-u"-u“."-.uunu -

R T T oL AR TV I TR L LA L AL

Slignature or left.hand thumb
Impresslon of the;parson
examined . -

wnddnitssdennn ey ITIT L

Signature of Certifymg Surgeon

of the causé of the physical disability should
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' Annexure Hi
REGISTERED POST A.D.
: South Eastern Railway
vl6“ I -
MJ’S' oooio‘|-o«thall‘to‘l!”v---!‘la'I‘|¢lllo---ouuittluiio|'n-.o.”taioilij”---;:_-.oo..n‘loi

l}“"‘l|Q4(5II.l“Cl.‘l‘l‘-‘..'lcl‘l..l'!l'"..‘Ollll‘ll‘IIl"l".l‘Il‘....‘IllI‘lI'I-l“llIt
uuu|oo||‘o.¢‘¢¢ii-alt»‘ lllllllllll |¢t”llu(-lnolono‘ol|l¢o‘-‘llollunti|lliI.l‘lluc‘ir‘
Desr Sir

a s

| .
| Contract Agreement No. e seorespesaedes s s bR sa A PRSP PR OR BRI O R LRE
. In connection with

Inspite of repaated instructions to you by the subordinate offices as well as by this office in
vatlous tetters of VBN NO. ..o JBIOG vevverrerrererenrerseinsisennenneans YOU NEVE failad to

_stakt work/show adequate progress and/or submit detailed programfna for completing the work.

2 Your attention is Invited to this offlce/Chief Enginear's office letter No.....o.irwreee.
dated ..oveerereeecscerivrenses I0 refarence o your representation datad.....rnieeiernee

3. Asyouhave tailed to abide by the instructions issusd 10 commence the work/to show
adequate progress of work, you are hereby given 7 days notice In agcordance with clause 62/
Ganeral Conditions of Contract to commence works/to make good the progress, failing which further
action as provided in clause 62 of the General Conditions of Contract viz. to terminate your Contract
.anlti complete the work at your risk and cost will be taken. :

. Kindly acknowledge racalpt,

~ Yours falthtully,

for and on behalf of President of India.

p—
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Annexure IV
REGISTERED POST A.D,

South Eastern Railway

(WIthout Prejudice) ’
To
L oraus s conmmiaesssressonssmrnsssssinabossonsesdssssimsassassassaness ,
3 ' rravmaad P T T L L L LT FrrewsvEeRdirrEnes

CONrACE AGTBOMENE INO. .ouoviscossrsresrasscrssniisnesassaeoasrsmoness s e R s e R Rt e

‘,.'_‘ . In COﬂnBC“OH Wi‘h .nuluuu-nnnunaunuuuouu"...q.|.-un..-.-.nu.........uu.-nun.-u|;onu.."..‘..a..uuu
qéar:Sir, o
Saven days notice under ¢lause 62 of General Conditions of Contract was given to you under
this office letter of aven Number dated ... but you have taken no action to
commence the work/show adequate progress cf the work.
: _ (2). You are hereby. given 48 hours notlaa in terms of clduse 62 of General Conditions ot
; Gontract and on expiry of this pariod your above contract will stand rescinded and the work under
this contract will be carsied out at your tisk and cost and consequences whioh may please ba noted.
Kindly acknowledge receipt
: I : ’ I N
! | C S . - “Yours taithiully,
for and on behalf of President of India.
-
i

w4
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Standard Specifications'
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'PART — IV

‘ CHAPTER |
SPECIFICATION FOR MATERIALS

SPECIFICATION NO. {
'BROKEN BRICK AGGREGATE

101, Brick aggregate shall be used for mass concreting, roof terracing, and also for fiitration
or any other purpose as directed. This must not be used as track baliast, aggregate for permanant
road surfacing or reinforced concrete, The slzes for the different kinds of work shall conform to the
Specification No, &

102. The broken brick aggregate shall be free from dust, clay, loam or organic matter, and
shali if so directed by the Engineer, be washed and screened at contractor’s cost.

103. The aggregate shall be broken only trom 1st class or selectad 2nd class brick bats or
good quality jhama bats.

SPECIFICATION NO. 2
- SURKHI

104, The Surkhl shail'be made from properly burnt or slightly burnt (but naver from jhama)
brick bats, prepared from clay of approved quallty.

105. The material shall be ground to dust'and should not give a residus axceeding 10% by
welght when sieved through'1.8. Sieve Designation, 200mm.-{S : 460- 1985 Care shall be taken to
gee that surkhi is kepi dry-after manufacture. '

SPECIFICATION NO. &

BHOKEN STONE OR MANUFACTURED AGGREGATE

108. Broken stane or manufacturad aggregate shaii consist of uncoated, hard, strong, dense
and durable pleces and shall be tree from Injurlous amounts of soft flaky particles, salt, alkali and
vegetable matter and other deleterious substances Clinkers, ashes slag and aggregate of porous
riature should not be used.

107. Deleterious substances in broken stone or manutacturad aggregate should not excaed
the following limits:

(ay Very fine particles. 2%
(b} Total of soft, friable, thin, siongated or laminated pieces 3%
{¢) Sum of the percentage of all other deleterlous substances 5%

108. The slzes shall'conform to the Specificatlon No. 6 for raspective works.

109. The aggregaie shall, if sc directed by the Engineér. be soraened and/or washed. The
gost of screening and /for washing will be borne by the Contractor. :

'SPECiFIGATION NO. 4

GRAVEL

110. This shall consist-of uncoated hard, strong, dense and durable pleces and shall be fres
from Injurious amounts of dlsintegrated stones, soft, flaky or elongated particfes, sait alkall,-
vegetable matter and other daleterious substances.
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111. Deleterious substances should not eice_ed the following lir.niis —

(a) Very fine particles 3%
(b) Soft fragments ' 3%
(c) Sum of the percentage of all other deleterious substances 5%

112.  The sizes shall conform to the Specification No. 6 for respective works.

113. Gravel must be washed before use in any work. The cost of washing is included in the item.

SPEGIFICATION NO. 5

NATURAL OR MANUFACTURED AGGREGATE FOR
REINFORCED CONCRETE WORK
114. This should conform to Specification No. 3 & 4 in all respects except that there must not
be any deleterious substances present in the aggregate.
115. Bsfore use in the Reinforced concrete work, the aggregate must be thoroughly washed
to free it from all deleterious substances. The cost of washing is inciuded in the rate for reinforced
concrate works. :

SPECIFICATION NO. 6

SIZES OR GAUGE OF NATURAL OR MANUFACTURED
AGGREGATE FOR DIFFERENT WORKS

116. For track ballast. -— See Chapter Xiii for this. _

117. Aggregate For mass concreting :(— All to pass through a squaremesh having openings
of 40 mm. side in both diractions and should be well graded in addition.

118. AGGREGATE FOR ROAD WORKS :— For water bound maccadam the aggregate
should be hard stone ballast of 50mm. Alternatively gravel S50mm. size as well as 60mm. size jhama
ballast could also be used for light traffic roads. '

Ths hard stone ballast or gravel of 50mm. should pass 100% if sieved through a screen of

square holés with Eomm. size and not more than 10% should pass through 20mm. square sieve.
For Jhama baliast not mora than 10% would get retained on 60mm. square sieve and more than 10%

would pass through a 40mm. square sieve.
The following size of coarse aggregate {hard stone chips)'
specified -

() Surface dressing 1st cott v, e e e e e e 12mm,
90% to 100% Stona chips should pass through 12 mm. 8g. mesh and 100%

shall pass through 20mm. Sq. mesh and not more than 10% should pass
through € mm. mesh. :
() Surface dressing, 2nd coat: for Renewal coat, Seal coat, light

chipping carpel. .. ... . e e 10mm.
90% tc 100% Stone Chips should pass through 10mm, Sq. mesh and 100%

should pass through 12mm. Sq. mesh and not more than 10% shoutd pass
through 6mm. mesh. - o

should be used for the Road work

{(#i) Pot hole repairs : 10 mm.

Specification as given for track ballast is applicable.

g
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SRRETT -3 Aggregate tor Reinforced concrete works— This should be well graded and lmited
béatween the following sizes - '

(@) Stone aggregate shall pass through 90%-to 100% on 20mm. square mesh and all
stones must pass through & square mesh of 25 mm. size. .

(b) Not more than 10% to pass through a square mesh of Bmm. slze.

120, Aggregate for plain Cament Concrete Hooring warks -— This should be fimited
‘between the foliowing sizes. S ' .

() Ailchips must pass through 80% to 100% on 20mm. sqare mesh ang 100% should pass
through a square.mesh of 25mm, size. ' .

(i) . Not more than 10% 10 pass -through a squ‘a_re'. mesh of &mm. size.

121, Deleted.

SPECIFICATION NO. 7
SAND

122, 1If sand brought to site Is dirty, it must be washed clean in. water. Sea.Sand or sand
containing saline impurities shall on no account be used. _

123. For Concrete Works-¢oarse grained sand shouid be used.

124. For mortar in plastering, Brick work and stone masonty, finer grained sand of approved -
guality should be used.

125. For Second coat of piastering or Neeru finish, sand u-sed.shbuld be very fine. -

. SPEGIFICATION NO. B
| (8) LIME

126. The two general classas of limé are— (a) Fat Lime and (b) Hydraulic Lime. -

{a) FatLime—=The lime which has high calcium oxide content and is dependent 1or.seﬂin§
and hardening solely on the absorption of carbon dioxide from th,a,a'gmosphere.

(b)  Hydraulic Lime— Lime contalning small quantities of silica and alumina and/or Iren
oxide which are'in chemical combination with some of the calelum oxide content, giving
a pulty -or mortar which has theé property of setting and hardening under watar. -

127. Sheil lime comes under class (a) and is generally used for plaster and whitewash. Lime:
from Kanker and Lime-stone come under Class (b) and are generally used for masonry work.,

128. Works which are ilkely to be axposed to the actien of water within a month from the date
of completion should be constructed with cement mortar o surkhi mortar If the lime is ;ufﬁcienﬂy
hydraulic. . S ' ‘

128.. Visual observetion.—~ Fat iime m‘mrmﬁwébyﬁs;mwm colour. tumby

" form may indicate quicklime or unbuntlimestons, but the foimer may be ditforentinied by #spoFcus.. . -

" strueture. T6 be more'sure the Tollowing simple, test may be carted out 1o mmimﬂwwﬁyoi AN :
- the ime. " - VL ' ee e
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. 180. Hydrochloric acld test.— This test should be used to defermine whethes the carbonate
content in the lime is excessive and to roughly determine the class of lime. The .necessity torthe
test should not ocour if the lime has been tested for quality by standard laboratory tests before
acceptance of the supply. S

131. Procedure.— Place a teaspooniul of powdared lime (ievelled fiat to the rim of the
spoon) in a test tube and gentiy tap for a period of about two minutes, so that the sariple presents
4 neat surface on the top. With a glass marking pencil, make a mark on tha test tube to indicate the
volume cf the sample. into this test tube, add about of 50 percent hydrochloric acid by .volume,
praferably along a glass rod placed in the test tube so that the acid does not get smearad all over
the side of the tube. The contents, after stirring with a giass rod, shouid not leave much inert material
at the bottom of the test tube. The quantity of acid may be increased, if necessary, to ensure that
none of the inert materiai is in the form of calcium carbonate; and the contents shali be weil shaken
1o ensure that all etfervescence ceases, The test tube with Its contents shall then be kept standing

in a test tube stand for about 24 heurs,

132, Observation.— If the effervescence indicating the liberation - of ':carbon ‘'dioxide is
abundant, it may be inferred that the lime has not been burnt adequately and/or stored proper.

133. The volume of insotuble residue at the bottom of the test tube compared with the original
volume of lime will indicate the proportion of inert material and glve an idea if it is excessive o not.

134. In the case of hydraulic lime, a good thick gei will be formed, and below It inert materlal
wlil be deposlted. If, the gel is so thick that it will not fiow even when the test tube is turned upsids
down, the'inference may be that the Jime |s eminentty hydraufic. If the gel formed is not quite thick
and tends to flow on being tilted, the lime is feebly hydraulic. If there is no gel formation, the lime
is non-hydraulic or fat. . '

135. {a) Slaking of iime.— Lime shail be slaked with great attention to ensuré soundness.
improperly siaked or unsound particles of lime will continue to hydrate after the lime is used in
construction, and by their expansion causing a subsequent faiure of mortar, plaster or white-washing.

(m  In the case of stons time it shouid ke thoroughiy siaked by spreading it on & dry brick
platform to'a depth of not more than 15 cm. and watering it through rose nozzle. If the iime is stacked

" deeper than 15 cm. it may not be thoroughly slaked and may cause the masonry to buige or crack.

by slaking in the' work. 1t should ba aliowed to_slake for at least 12 hours before use. Lime Is
thoroughly staked when any further addition of waterto a representative:sample produces no further
chemical action or heat. After slaking, the lime should be screened through: a screen of 5 meshes
per leniar c.m. _ L e o : S : ' R
(¢} Stona lime that is more than 10 days old after slaking shouid not be used for works and
should be rejected. - o o L '

{(d} If kankar lima ls used in any place, it should first be ground dry in an ordinary chakki
and then scregned through 16 B W G wire mash containing 22 meshes per square cm, as in case
of stona iime. It should not be ground in a steam mill as the stone baing easily crushed, under-burnt
lime might find its way into the werk. ' : : :

186. The slaking nature of lime may be found as follows.— () In a bucket, put two or three
jumps of lime about the size of man’s fist, or an equivaient amount In the case cf granular lime. Add
sufficient water to barely cover the lime, and note how long it takes for staking to begin. Siaking has
begun when pieces split off from the lurmps or whan the lumps crumbie. Water used for test shcuid

_ be at the same temperatute as the water used in field practice.
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137, GTORAGE OF LUIMET: V7

(a) Quicklime.— Quicklime detériorﬁtas ragprdly on, &Xﬂ@g‘»ure by kmg up malﬂufa ar?g
carbon dioxida from atmosphare. A shalt bb Slaké*d Hs'sasH aé‘b@‘sﬁiﬁlﬁ’be! ”E"ﬁletbrﬁaﬁm% | -tm_

- If ynavoldable § may be stotedin comp g d e hinlmm of gxpagel dreg; Thig:
shatl be- coveret 16 a\hﬁld dir8et eor?fa h f%l%) Q?;;ﬁlng m ‘35W £ by wmfpﬁ _ ﬁ* - lé? e

Quicklime reacts violently with water liberating an enormeu&“ amaﬁrit of hé&at. Hance suitable L
precautions agaist fire hazard shait be taken when storing quickiime. Quicklime shall not be all‘owed o
16 come in contact with water during storage, handnng or transit. ; S

(b) Hydrated Lime.— Hydrated ime obtalned in alr-tight molstura-pmof packages may be
_stored for a iong period, not exceeding a year. howevar, without appreclabia detetioration of‘quall!y
Hydrated lime received inbulk or in packages that afe not air-ﬂght or mm@turb-prmfé‘haﬁ be stbrpd
m a dry shed .away frem air draughts ahd out of- eontaoﬁ Mth damp surfaca‘

# v

' (bl cﬁAt‘ MH ' ‘9"“‘ ' r‘ 1 'I-Iii-.x' :L-l-‘ i
188, The Qaalash ‘shail-bg herd;, QQ%SMIQMI.@@M% ink 95 R

"rough S Sisve. lsto ;Bersugnahon 2:36. mrn' 15 46&-’1‘9&?, i

Ghd -quwf}fwﬁg : .:-7.

by'the raing af al"' EL

BITICK‘S

140. Bricks wﬂl be classlfied as. foi!ews*- o

Lo (a.) First Ciass -~ To be made of properly tempered. clay, trae trom s;_.. uagg;ab;tq _‘f _
gravel and kankar admixtures; to be hard, sound thoroughiy burnt. b;g; ﬁcﬁ overby ﬁhi‘{ﬁnﬂﬁ?»
unifcrm In shape and colour, free from cracks, flaws and other defects; to ﬁa of the curre&t%ﬂéé? dnd
shape specifiad, with-well defined-elaar cut edges and with arises squate ang .out qimincg’gg Trey
shali have a fina compact and uniform texture. They should emit & cleat ringmhén g}r &agﬁgg _
equal in quality to the samples dpproved by the Englneer concerned Water s.iasarpﬂhn aﬂ natf

more th@n 20% of its ﬂr& welghf it 24houia_ Wd& IS 1&??«-4 9&5:; TN S

© me#a!!&b!q 2] lal?ww lﬂ@ﬁ«. |
manufacturedtoconfor toghe raqulﬁﬁ_gvﬁ pec Jaqgl__ R vl
hay be® acmmedasperéampiéﬁﬁaﬁﬁoglﬁﬁ’g gﬁdmgﬁh, e
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__.bﬁf:h ﬁ:tevmsll shanesknut wa}cheaﬁllghtlvaundﬁrpmborWmmka pgmm@n umsa;uqmsﬂ R

ot ot be more than 25%.0f its Ary weight vide 18, 10771985 the defects fn. unlfermhy or S‘hwﬁ' A
shall fiot b sudﬁ ‘aé 1o biscome dificalt 1o cbeait “Uritoirin cﬁtfrséé e :

.]‘5_..,.,.. B

i Eats — Shall be oniy from flrs.'f and seconct class bﬂe,ks ‘1 _
L v g o
N B GL! Jm. of- bats w&ﬂ be’ coqs;dérﬁpk&c;;gal tp aga\ﬁgrigm fqu%%t%ﬁlg 1 om. X 7.0 m '

.....

brigks; 520 for 18 om; %9 gm. X .96m. bricks;, 426 for 26:4 o X 12,7, g, % 7.8 cith,
bricks, 325 for 25.4 om. x 12.4 cm. x 7.3 cm, bracks and 402 for 22.9 cm. x 11.4 crn
X 7.6 cm, bricks.

i) Jhama #— A Jhama brick is a brick so ovér-bﬁrni as to be uééiess f&r" exad't' \;m-r'ig

'1111. All bricks taken out of the kiln shall be systematicaily stored according te- clase;: i’ﬂ

' stacks of two bricks thick containing two thousand bricks each. No stack to contain mere than. 3%

of the lower class and no:stack to-contain more than 2 classes of briocks, Contraciar hias 1o rastack

. athis cwn expense if a stack coritains more than 3% of tha fower.class bricks. Sufficient space {not
.~ less than 1 metre In width) must be left all round each stack to enable alt bricks to be easily seen
- and examined.

“to. measufe, e whila.sow.at pne sie Jﬁﬁ%ﬁﬂ‘ﬁmeng Q;grsjg@t%:‘-"’ "
‘measure shattnot bepefmitiad: 1fgr. anyneasﬁn I isfdund:ifigragtic ‘
’ -one row the sample may be-divided: intp two'rows. of 19:brickswhigh: ah‘qﬁ;:b& maﬁawenw&m‘ﬁﬁl? '

(@) ¢ Twenty whqle'brlcks shali be Saleclad at randomfram s‘ta@k 5
of: tay ang small: &g&jga,ugn §: S yedu They @hall - lﬁa“*’ﬁ"______ :
sticeessivaly i GoHTES! Mﬂ‘ma@ﬁﬁ;ﬁh : 8, Thioy

bricks shall be medsured with & sl

: ?M&@mﬂ&:,_ ot
s dpthasye 20NekER

fo the nearsst millimetre. All these dimensions shalt be acldaﬂ tqgethw e e
{b) - Bricks raqyired for carrying oul the tests - A ‘sampxte of 5B’ Bffcks ‘shafl be taﬁ%h ’f‘rﬁm

-;every cansiy nmen’f ot.50),000brléks of pattthgraof. (iS.1677-1 aes Paras 4.211 &s S'ﬂ ‘-

1-43 Brick-bats shali ba stacked in rectanguiar heaps accordingly. as. they are weli bumt of

under-burnt, .The. stacks. should. not be igss than one maetre In, height

144, No bricks shall be removad from the brickfieid without tha previous permission of-the

Enginesr, |f bricks are mads in the Railway land.

145, (a) if bricks ara madein FlailWay tand with Raliway’s soil “oyaity” hagto bé paid'bythe

- Gontractar to the-Ralyay abifie iﬁi@ﬂkﬁ.&qﬁf o mawq&w( _Ekmfha %mﬁﬁﬁwﬂmﬂ’mﬁ :

. omythe:quantty akgad e
- Royaity tixed by the eongernad &
' Moreover, subjact in.vagiation e,;

e iat i wate’ L @.5'9 nar{"ﬁfiﬁﬁ*?%p wrﬂﬁé‘ﬁhﬁ’mﬁﬁﬁ

-as 2nd. Glass

"'ﬁ‘rﬁe’ o N 1 it foF S Baladhy

() Subject to revision, tha sale af th ﬁ .k&lﬁf a Hits ﬁ%saﬂw |
oniy under the written pefmiaﬁlon ot tﬁrg ’qunmggp" qify Y ;

(¢) Rain: spottecfhl‘lt?ks, I‘F’thew arﬁ";' s

R oF . *
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146, The following general guide-lines are indicated in respect of use of first and second
class bricks :-

i)' Bricks, if found necessary to be usad in the construction of bridges, shall be invariably
first class. '

i) For all other works, only second class bricks shall be used. Where second class bricks
conforming to. Railway’s specitications are not available, the best quality of locally
avallable bricks may be accepted as per samples that are speclfically approved at the
time of acceptance of tender.

147. (a) The number of bricks allowed for walls greater than one full brick thickness {mare
than 25 cm thick) and as well as for walls upto one full brick thickness (upto 25.cm) for 1 Cu.m. of
. masenry are given as under i— .

Size of bricks _ L ' No, of bricks for
' o -1 Cu.m. of masonry
f Walls = Walls
i ) greater upto
| 25 cm, 26 cm.
| 25.4 om. x 12,7 cm. x 7.6 cm. 322 335
r254cm x 124 em. x 7.3 cm. 345 : 360
24.8 cm. x 12,1 ¢m. x 7.0 cm. 380 ass
S 22.9¢6m. x 11.4cm. x 7.6 cm. - 398 © 418
19 cm. x 9em. x 8 cm. 512 .530

147. (b) Foreach 2.83 Cu.m. of finished brick work, the cost of 0.1416 Cu.m. of brick bats
at the rate provided in sectlon ‘U’ vide item No. & of the Schadule of Labour and Material Rates plus
the percentage, if any, allowed to the Contractor over or below the Scheduls, s to be recoverad from
the Contractor and tha brick bats so obtained from the work are Contractor’s bats and should be

 ¢cleared from the site immedlataiy on completion of work by the Contractor without any extra cost,
irraspective whether the brlcks are suppllad by the Rallway of by the Conlractor

~ : | SPEOIFlGATION'NO 10 - L
| CEMENT MORTAR

148. The mortal shall consist of cement of approved: manuiacture and sand of respectiva.'
- standard specificatlon mixed in the proportion as may be defined in the relevant schedule itams of
work, ' '

149, Tha cement and sand shall first be mixed dr& by spreading on a suitable platficrm in
altenate layers in thair correct proportlons where hand mixing is-adopted. in mechanical mixing, the
dry mix in correct proportion should be done Ingide the batch mixer.

150. Water is to be added to the mixtura, anly when the mortar is required for use, and then
only in quantity essentlal to make the mortar easily workable with a trowsl. The water used must be
clean and free from vegstabie matter. For use with Cemant, if not clean to the eye, must be ciarified
preferably through rough sand fliters. Vegetable matter in water kllls osement.

151. All cement mortar must be used up within half an hour from the time of mixing with
water. ' |

nd _ . )
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SEPFIFICATION NO. 11
LIME MORTAR

152. The mortar shall consist of slaked lime and sand or surkhi, each complying with its
respactive standard specification & mixed in the proportion noted below for the concrete work.

Mortar for concrete . 1 3

153. Mortar of iime, sand and surkhi (Sand and Surkhi being In equal pfoportion) may aiso *
be used at the discretion of the Engineer, .

154, Lime and sand are to be thoroughly mixsd dry, on an approved piatform of masonry, or
stone, then sprinkled with the necessary quantity of water and ground in a mortar mill of approved
design. The sand and lime ara to be mixed only In sutficient quantities for a day’s requirements. The
mortar Is to be ground for notless than 30 revolutions of the mill tor concrete work. The mortar must
be raked up continuously during the process particularly In the angles of the mill. Water may be
added, as raquired during grinding, care baing taken not to add more water than what wili bring the

“mixed materials to the consistency of a stiff paste. The sldes of the mill must be maintained in gocd
_order. '

' SPECIFICATION NO. 12
LIME CONCRETE

155. Aggregate for conorete shall be of good hard stone broken for mass concrete conform-

' ing to size 40 mm. as specified in Chapter XIIl.

156. Claan gravel aggregate evenly graded for these size can also be used. Where good

-stone or gravel is not available 1st ciass jhama broken to the above size may be used.

157, For mass work the ﬁggregat_e prasoaked In water will be spread out on a praparad floor
to an even depth of 18 Cm, and covered with an even layer of dry mixed lime mortar to & depth of 7.5 .

. making 22.5 Cm. in all. This then must be twice dry mixed tilil the dry mortar adheres to any wet

stone then wet mixed by a suutable addition of water through a rose watering can into a stiff slurry.

158. The concrete so made shall be deposited in sltu (and not thrown) In 1S Cm. Iayer and

“rammed with one rammer to every three carries. Each layer so laid shall be hghtly plcked over with
a stesl| pick before adding the naxt layer. .

159. Excess water will be judged If the concrete becomas |eily like under the rammer.
Insufficient water or ramming may be Judged if a hple 2/3 the. dapth laid excavated in the concrate
and fillod with water fall to retain the water overnight or for three hours under a strong sun.

160. No concrete shall be deposited in a work till an Engineer has passed the work as ready
for the concrete and passed the order in the field book. No second or subsequent layer shall be
deposited tili the Subordinate-in-Charge has passed the previous layer in the fleid book. No masonry
shall bé built on concrete till an Enginesr has passed the order, after testing the concreta, in the fieid

book:

181, Al concrete shali be kept continuously wet for 7 days and watered for another 7 days,
after laying. '
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SF’EC[F_ICA'FION- NO. 13

TURFING

162. (a) The sods used will be cut in rectangular shape not less than 10 cm. thick and 25
¢m. square and laid so that their edges are in close contact and than |oined by being gentiy rammed
till they form a level and compact mat. The contractor wili be responsible for watering where
hecessary to ensure that the turf grows properly. In the event of unsatisfastory grewth of the turf at
any place the contractor will be liable to returf the same at his own expense.

(t) Before turfing is commenoed side slopes are to be dressed to the specified section.,

163. Tuifing cr planting shall be finished by the beginning of rainy season but shoutd not be
takan over from the contractor unless it has formed a compiete close grassy growth over the earth.

. No area which does not show a good healthy growth shall be pald for.

SPECIFICATION NO. 14
EXCAVATING FOUNDATIONS

164. The contractor should at his own expense demarcate the Iaiyout of the foundation
axpeditiously and -in a workman-like. manner, the layout will be diven by the Engineer or his
répresentative. All reference pillars and pegs shall be maintained by the Contractor. in case ot any
damage the contractor sheuld immediately replace the same. The contractor should supply the

‘necessaty quantity of pegs, bamboos, strings, nails and fabour ths cost of which is Inciuded in the

rates,

165. No excavated materiai shall be kept within a distance equal to the depth of the
foundation from the outer adges of the excavation. The distance Is to be increased according to soil
conditions as directed by the Engineer and as shown in sketch No. 1 of Annexure 1,

166. The bottom of the foundation pits shall be dressed level in all directions and before any
concrete is put in, the same shail be well watered and thoroughiy rammed. The foundation tranches

.shall be dug out to the exact width of the lowest step of the footings and the depth shall be in

accardance with the plans, or as may be otherwise ordered by the Engineer. The sides shall be left
plumb and payment shali be made on the quantity as derived from the plan area of foundation and
the depth. If the rature of the soll does not permit vertical side, with the express permission of the

'Engineer in writing, shoring may be used (either open or closed) as shown in sketch No. 2 of
Annexura 1. . : '

" The respective rates are provided in the schedule. Where different foundation levels are
necassary, the trenches shall be taken in horizontal tarraces, dug out square. If, by the contractor's
mistake the excavation Is made deeper or wider than shown on the pians, the axtra width or depth
shali be made up with iean concrete 1:5:10 and not with earth or other matsrials, at the cost of the
Contractor including cost of cement Issued by the Raiiway.

167. Should rocks, or remalins of old-buildings, be met with, the material shall be remeved
with wedges and levers. Blasting will not be allowed without the parmission of the Engineer in
writing. Where the Engineer censiders Blasting as essential ihe respactive rates as admissible in

.the scheduie wili apply.

168. Before congrete is laid in the trenches, the foundation i.e. the excavated trenches shall

.ba passed by the Engineer or his authorised represantative.
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169. The contraot rate fcr excavation of foundations inciude all incidental charges such as
levelling and dressing, filling the side trenches, ramming and watering compiete. as specified in the
schedule of rates. Where there-are any departures from this inclusive method of payment, the
gondltions will be defined In the tender notice and proposats sanctionsd by the competent authority
before any charges apart from tha unit rate for excavation are Incurred.

SHORING FOR FOUNDATION

170. (a) The shoring shail consist of struts madse into verticat frames and walling pieces,
which vary in dimensions according to the size of the foundation. These shali hoid the laggings in
positicn against tha sides of the excavation and be further secured by wedges drivan flrmly down
between the frama and the laggings. The frames must bs secured togethar with wrought iron degs,
and in the case of deep foundations be supported by vetticals uprights doggad to the frame; long
trenches must be cross strutted at ciose intervals. '

(b) The excavation should proceed as follows:-

(i} When the sldes of tha excavation show signs of caving in, the first frame must be
put in and the first short laggings, which.must be long enough to stand about
1.2m. out of the graund: The wedges must then bé drivan In and the exgavation
procesded with, As the éxcavation-procseds_-,_ fwo men.on the top and two men
below shall drive down each lagging separately after drawing the wedge. When
each lagging has been driven down as far as it wiil go, the wedge must be
replaced and the next iagging driven down in the same way, and so on.

=

Ggiy M the soil is dug away from under each lagging, the latter will drop down in most

cases without the ald of a mallet.

(i) The lagging must be kept plumb, otherwise there will be difficutty in getting the
next frame in. It will be found simplest to put the lower frames in pieces, and
simply secure them in position with double timber dogs.

(v) When the excavation has reached the full length of the laggings, they should be
drawn out oautlously one by one, and longer ongs put in or a fresh row, drivan
insida the others.

(v) The excavation may then go down to the depth required, the frames being put in

' al Ieast every 1.5m. vertically. Whep the concrete for masonry work is in
progress, the opsratlon should be reversed, the laggings being prized up.one by
one and the frames withdrawn as the masonry is raised up. ’

(vi) Any cheap wood may be used for lagging, cut in 18 cm. or 17.5 ¢m. planks, 38

mim. 10 50 mm. thick. The frames should be &f sound wood that will not warp.

(vii) Easy working depends entirely upon the care that is taken In getting the Iagg}hgs
truly plumb and touching each other. '

SPECIFICATION NO. 15
FILLING IN FOUNDATION.

171. Allfoundaticns shail be refilled fin approved layers) to the original surface of the ground
with approved materials, well watered and rammied.
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172. The contractor shall not refill in and around any work, until it has bsen approved by the -
Enginsar or his authorised representative. In case where the excavated foundation soil is to bs used
for rafiliing, it shall bs brought back from the place, where It was. temporarily deposited, and the
trenches or other excavaticns shall bs filled up to the height of the original surface of the earth,
carefully rammed in regular layers of not more than 15 cm. in thickness, and consolidated by the
addition of water to each iayer, according to the directions of the authorised representative of the
Engineer,

173. {(a) The cost of refilling. in foundation of bridges, buildings & other structures with
ramming, watering, etc. is Included in the rate of Excavating Foundations upto ground level as shown
in sketch No. 3 of Annexure Il and vide item Nos. 5 & 6 of Section ‘A’ of Schadule of Labour and
Material Rates 1992. The disposal of the surpius earth if any, will be at the discretion of thé Engineer,
uniess otherwise Specified.

{(b) "Extrais to be paid, if Waterlng & ramming of Earthwork filled in foundation of banks is
done vide item No. 8 of Saotion ‘A’ of Schedule of Labour and Material Rates 1992.

SPECIFICATION NO, 1%
DRAINAGE

174 Open dralns are to be provided for surface drainags. -

-

175. (a) Drainage in rssidential areas. — The antlclpated dlsoharge is to he assessed by
the Engineer and appropriate size is to be chosen from the type drawings, as shown in the sketches -
No. 4 to 17 of Annexure |( to Vii and the chart at annexure VIil.

(o) Thechartindloates the volume of discharge for various sizes of drains. Accordingly any
size of drains may be chosen from the accompanying drawings. The slope of the brick-walls as wetl
as the longitudinal slope may be altered to suit the requirements at site. The rates provided in the
schedule are for finished drains per metre iength inclusive of ali such alterations.
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CHAPTER- Il
EARTHWORK
| GENERAL- E
 INITIAL GROSS SECTIONS ALONG THE ALIGNMENT

~201. Before commancement of the earthwork Initial cross-sections should be taken along
the proposed alignment and the same should be signed by the Engineer as well as the Contractor.
During the course of-work if any changes are required to be made in these cross- sections due to
change of gradient, bridge openings etc, the same should be shoewn alongside the original cross-
section and also signed by the Engineer as well as the Contractor.

R Y
202(a} Site Clearance — Betore work is started the whole area between the toes of banks
ortops of cutlings shall be properly and effectively cleared by the Centractor of all smal! tress, reots,
heavy grass and all obstructions, and work of this nature is covered by the initial rate for earthwork,
unless stated lo the contrary in the agreement. The initial rate inoluded ciearance of afl type of jungle

‘except tress having a girth above 30 cm, measured at 1 meter above ground level.

(b)  The cutting down, uprooting and removal of large trees above 30 cm. in girth at 1 matre -
above ground. level will be paid for separately. The Contractor will have no right to the trees or other
materials which he will stack on one side as instructed by the Engineer and the Railway wilt dispose

. of tha timber or other materlals at their discretion. Staoking of the felied timber is inciuded i the

rate,

203(a) Demarcation and profilas — The Contractor, before starting work, shall demarcate
with a good deep furrow, at least 15 centimetres deep the toes of slopes of bank; and the outside
iimits of cuttings on both sides of the centre line, the boundarles of the bottomn and the top of the
siopes of the borrow-pits, and also iinas paraliei to and outside the toes cf slopes of banks 60 cm.
away. This is to be considered as part of the setting out of his work, and preliminary to his being
allowed to break ground Jt is to be maintained and renawed by him when necessary, and when
ordered by the Engineer or his representative. The cost of this demarcation work is included in the
initial rate for earth work,

1]

(p)  The Contractor shall provide all stakes, bambaos, string and pegs for profiles (profilas
to include allowance for shrinkage) requisite for the correct oxacution of the work and for making
out borrowplts and siopes, and shall be responsible 1o see that they are maintained In propsr crder.
The contractor shall provide labour for the setting out of the same when calied upon to do so. This
is Included in the initial rate for earthwork.

(¢) The contractor shall be responsible to see that the work is executed strictly in
accordance with the orders issued by the Engineer or his repres'gnlatjve and shall supply his own
tools, and plants of all descriptions necessary and keep them in working ordet, The rates are
inclusive of cost of all appliances and fabour for drawing; bailing ar pumping water from borrowpits
in wet lands or after rains and as such no payments will be made for wot excavation separately fram
such borrow-pits. - . s : TR _ '

204(a) Borrowpits — No excavation for the. borrowpits shall Be made within 1 metre of the
limits of the acquirediand. Borrowpits shoyld not be dug close to |avel crossings, bridges, telegraph
poles, electric poles, station yard limit, cuiverts etc. The distance wiil be fixed by.the Englnger or
his representative accordlng to the conditions at site. The borrowpits shali be carefuily and regularly
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set out parallel to the railway line. The sides are'to be sloped- down all-round to a slope cf 2 to 1
unless otherwise directed by the Engineer. Borrowpits are not to'be made of uneven.depth but the
whoié area of each pit is 10 be neatly excavated to the same levei as shown In sketch No. 18 of
Annexure iX. where the ground is low and.swampy the outer -or.the most distant halves of the
borrowpits will be excavated first so that in case.of the. pits being flooded by raln there will still be

ground availabie for work. : : - '

(b) Borrowpits shouid normally be made 1.6 metres deep Borrowpits deeper than 1 5
metres should anly be made with speciai permission of the Engmeer

(¢) A berm 10 meires wide Is to be left untouched at every. 100 metres batween oedges of
berrowpits and not to be sncroached upon for any excavation excepl undeér the Instructions oi the
Enginaer or his representative.

{d) The dralnage of the borrowpits wili be arraﬁged by a cut on the remote sida from the
Rallway embankment. The aarth is to be excavated and thrown to such width, deplh and helght and
in such places as may, from tima to time, be directed.

{8) In nocase borrow-pits should be dug within station yard ilmlts without prior approvai of
the Chlef Enguneer

- {f) -When executing repalrs to banks, the borrow- pits shall.be made with diagonal bunds
which shal! be removad complately by the Contractor after measurement and oentificate to this éffect
given in the measurement book. The bill shall not be prapared untl this certificats is, given Such
bormowplts can be about 600 em. X 800 em. or of such smalier slze as will give a depth of aboul _

60 cm.

: 205. Rates.— Wt mustbe cieariy Understqed that ihe contract rates are j‘ntended to coverthe

fuil cost of the finlshed work. Banks and cultmgs are to.be correctly dressed and finished in-profile”
with such slepes as speoifled In each case. Work before being ﬁna[ly paid for is to be ohacked by
the Assistant Engineer as having been correctly brought up or earried down to proper level, and to
have been otherwise completed In accordance with the specification, and with the proper allowance
for settlement as specified in para 218. No work will be considerad as complete for payment il the
Contractor has received a Certificate in writing that the banks have been bunded fcrimpoundlng rain
water to promote settiement,

206(a) Payment— The quantity of earth-work in guttings and banks shaii normaity ba worked
out in the basis of cross-section measyrements, Deduction shall ber made in full for all bridge
structures, openings and other gaps as existing at the {ime of final maasurements. The gross
volume of earth work wili be worked cut from the original and Hinished profile of the bank/cutting.
For payment, the gress quantity thus calculated shall be reduced 10% towards shrinkage allowance
for earth work in embankments, but no such deduction shall be made for earth work in cutting.
Whera the embankment has been compacted by heavy mechanicai machinety, the deduetion for
shrinkage allowance shall be at the rate of §% of the gross quantity of eafth-work. This deduction
towards shrinkage atlowance for the purpose of payment is lrrespactive of the agtual shrinkage_

aliowance provided in setting out the profiles In different types of eouls and the actual shrinkage that -~

might have taken place in-the mterim perlod

208(b) At the end of the final measurements. the feliowing certlflcate shali be recxprded in the
Measurement Book by the Assistant Engmeer —

_ “Certified that necessary aliowance for shrmkage\ as prqscnbed was made while giving -
profiles to the contractor fer doing. earth-work and the same has. been prowded by 1he
conlractor"
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(Final measurements ' for earth-work should be taken as indicated earler before turfing is
commence_d).. - :

207. Lead for purposes ot payment will be measured from centre of gravity of excavation to '
centre of gravity of bank minus the free Jead of 30 mitrs.:No extra iead is t¢ be pald for disposal of
eutting spoil unless so specified In the contract Agreement. o S

When outer borfow pits are ‘sHallcw and irregular, the DIviSionaIIDISfﬁctf Engineer may at his

dfcre,ﬁonmeasdr& the quantity in such irregular borrow pits-and pay separate lead oh them after
adcertalning mean lead as above, exciuding the Iregular borrow pit from the main body of the work.

208(a) Measurement for extra lead & iift— Rate as provided in the Schedule of Labour and
atetiai Rates 1992 is applicable only to tha banks made sntirsly from the adjacent borrowpit the
pth of which is not less than 1.5m. Where the entire quantity is not availabie ih the adjacent
yrrowpit and earth has to be carted from outside Railway Land, the raspactive quantities of earth
bm local borrowpit and that led from outside Railway Land will be determined in the following
manner. :

ST gos

(b) Borrowed earth trom Railway Land wlii be thrown first on the embankment and then
sh oross-sections should be taken to determine the balance earth work which Is to be done by
quantitles brought from outside. Railway Land. Separate. payment ¢can then.be made for the quantity
of earth brought from outside Railway tand. : :

—,

(c) With regard to such quantity of earth brought from outside Rallway Land the contractor
vriii compiéteiy Jndemnify the Rallway Administration .regarding procurement. of land and other
donnected facilities for borrowing earth. The Railway Administration will dnly-be responsible to pay
}r the-quiantities of earthrought & used at the site of work by the. contrastorfrom outside.sources

it the accepted tender rates. -~~~ ’ o e R

209 (a) Sectioning of banks for through rates .— The Engineer é;hél’{_ at his discretion divide.
sach bank into suitable sections to include as tar as practicable uniform Iglassiﬂcaticn" and height
in the same section, ' ' - '

(b) Sectional length should not be more than 300 metras and through rate should be arrived
at for each section. ' : : o

« 210{a) The quantity contairied within a distance of 60 mietres at either end of the outting must
bo led forward to the adjoining banks. When making final payment tor the Bank the Sectional
quantities of the last 50 metres of cutting will be deducted from the Sectional measurement of the
hank irraspective of actuai wark done.

The deduction wili however be subject to the following limitation :

When the quantity of the excavation in the 1st. 50 metres of the cutting exceeds that of the
1st, 50 metres of the Bank concerned, the totaldeduction wili.be ilmited to the voiuma in tha
1st. 50 metres of the bank.

_When the bank Is very short and the volume contained in it is less than the quantity of earth
in 1st. 50 matres of the cutting, it is obvieus that the deduction must be limited to the entire
capacity of the bank. ' :

(o) if any cutting spoil is carried to bank from a distange more than 60 metres under the
written orders of Engineer, the éxtra iaad will bi paid for this quantity only.‘,‘.Such written parmission,

3
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hawever, will be glven by the Enginser only when he ia satisfied that leading this quantity of cutting
spoil from such a distance and payments made tharefor will be mcre aconomical than borrowing the
same quantity of earth from outside borrow pits. No payment wili be made for spreading. The rates
provided in the schedule are all [nciusive. : : ‘ .

(c) Where cutting spoils are used for making Banks, stones over 15 cm. size which are
nomally not to be used in the banks shall be stacked saparately at a site to be indicated by the
Engineer. To determine the quantity. of eutting. spoil led. out for making-the bank, the secticnal
quantity of the cutting shall be-reduced by the vofums of stonas and bouiders stacked outside, which
will be arrived at by deducting 26% for voids from the stack measurements of thase stones and
boulders. The stacking of these stones and boulders including lead upto 50 metres and lift upto 1.5

metres Is coverad by the initial rate for earth work.

211. The lift for a cross section will be given by the'ditfar_ence of lavels between the average
ground {evel and the formation. in case of level.ground centre line helght of the cross section may
be taken as lift as shown In sketoh No. 19 of Annexure IX.

212(a) For purpose of payment, cutting shail be assumed to be composed of such seil / soils
only, as stand exposed on both or one side of ihe fnished cuttings, depending upoh whether the
utting is box type or one sided on a transversely sloping ground. Tha gontent ¢l each type of soii
thus assighed-to-any cross section shali be defermined as indicated below. It is to be noted that no
ortion of cutting will be payable for any such type of soil as Is not exhibited on the finished side
lope.

o

w T

()  Forboxtiyps culverts = The cantre line of the alignment wiil be marked vertically on
the cross section and the content of each type of soil wili be determined by computing the area of
the strip, formed by |oining the points, which form the extremity of occurrence of the particutar soll
dn the finished side slope of cutting, by straight horizontal lines terminating on the centra iine. The:

dketch below is iflustrative of the manner in a which payment [s to be made. - :

OROV.SOM N~ /11 7/ ” Joror son
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(i)  Forone sidad cutting on transvarsely sloping. ground — Content of each type of soil
will be determjned by computing the area of the strip, formed by joining the points, which form the
tremity of occurrence of the particular soli on the finished side slope of the cutting, by straightiines
lo the zero polnt. : .

- The folicwing sketeh is iftustrative of tria'manner in which the payment of tne cutting will be
made. .
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ORDY.

wp RoCic AL LET M
T FORMATION LINE




75

+

] (il) Fer widening of existing cuttings for one or mors lines where the existing cutting slope
disappears and a fresh slops stands — Befote undertaking widsning of the cutling, pre-classifica-
tion.of the existing cutting slops (whioh wiil disappear) should be done after clearing and cleaning
tHe surface and the strata met marked on the cross-section sheets which should be signed by the
Enginseer as well as by the Contractor i token of acceptance of classification. After completion of

tie work various strata as stand_exposed on the new finistied slope of the cutting shall again be

arked on the cross-sections and signed agaln by both paities. Thenithe demarcation points of
djacent strata as determined by classification of the. existing siope and the:final slope shouid be -

* joined assuming variation as shown in the sketches below !

| "{i\.‘a\\:\*&&r” 803 X
Ros} *'ﬁ}%:{s\ll"”""" Rack .

The cross-sectiona) areas sor ditferent strata may be worked out and quantities payable
ciassification-wise made accordingiy.

(iv) For extension to the existing cutting where no fresh cutting slope is available after work
. Before execution of the work pre-classification of the existing cutting slope which wili not ba
finally available, sheuid be done first and recordad in the initial cross-sections on the same process
as indicated in para 212(a) {iil) above. :

Quaniity of each wbe,of s0ii shall be determined as p’erths‘mathod indicated in Para 212(a)
{liy of the standard specifications of the Scheduie of Rates vol. 2. C

- -The sketch below is iilustrative of the r_na'nrie‘r;. in which the_paymerit of the cutting is fo be -
made. ' Sl U _ )
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(v} For cases whare soil- characteristics within the guilet of the cutting portion are not
exposed on both or one edge of the finished cuthing slopes :— As cases like the sketch given below
are few and far between, no cognizance should be given separately for the soil characterislics
except hard rock appearing only within the guilet. For the purpose of payment of the hard rock met
within the guilet, the basis of stack measurements as indioated in the para 210(¢) of the standard
specifications of the Schedule of Rates, Vol, 2 shouid be followed.
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212.{b) Classification in the above manner shall be made only at such points where the cross
ctians giving the ground profile-have been initially recorded. The classification as recorded in the
abova manner in case of cutting shall be signed by the Contractor In token of his aceeptance. The
classification as recorded by the Assistant Engineér In the above cases for cutting 1s subject to
poroval by the Divisional ‘Englinaar, whose decision shall be final and binding on the contractor. In
the case of banks also the classification of solls met with in exeouting thie work shall be made by
the Assistant Engineer, subject to approvaland decision of the Division Englneer, if not made by the
former and eri these classifications shall be based the rates to be paid to the contractor in his bills.
hs Divisional Engineer shall normally ba the sole Judge of the naturs and proportions of solis
scavated and his decision shall be accepted as binding. B -' ‘

w

However, if the Chisf Engineer decldss that the sald classification of both banks and cuttings
hall be reviewed by ‘the Divisional Raliway Manager/Senior Divislonal/Territorial/Deputy Chief
ngineer, then the assessment as made by the Reviewlng Officer shall supersede that made by the
ivisional Engineer and shali be accepted as final and binding on the contractor, '“

212.(¢) Cross-gections are nermally to be laken In cutting at intervals of 20m. and in banks

{ intervals of 50m. This may have to be taken at more frequent intervals in cases, where there are
pavy undulations. Additional cross sections may be taken, if requested by the contractor, and a
ertificate obtainad Trom him to the affect that no additional cross-sections are.required to be taken
nd ha Is satistied with the cross sactions already taken, before aliowing him to ccmmencs the
arth-work in cutting. Once the excavation in cutting is commenced, no additional cross-séction will
he allowed to be taken, . ' : o

212.(d) In case the.contractor does not agres with the 'élasslficatloh made by the Divisional
Engineer, ha must inform the latter In writing within 7 days after the classifications are made- it he
fails to do 80, ho gueh claim will be éntertalned from the-gontracter at a later date and the

classifications made by the Divisional Engineer will be binding on him. :

213. Water logged or swampy ground. — When embankments are 10 be éarriad;-across
water logged or swampy ground, cr to be mada In soil which requires special protactive measures

| i rests with the contractor in all such cases to bring thege tacts to the netice of the Division Engineer

who will get the orders of the Senlor Divisional/Deputy/Territorial Chief Engineer, as to the methods
to be adopted and the rates 10 be paid, and wlii arrange for a special agreement for the sams if
necessary. , :

EMBANKMENT

214{a) Repalr work . (Qld bank) — when doing repair work tc banks it is absolutely essential
that borrowpits are of a uniform size with diagonal bunds. Borrewpils should be measured far

payment in this case.

() The diagonal bunds should be removed only at the middle'as shown In the figura,
lsaving two portions at the end. This will afford subsaguent check If found necessary. The Assistant
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gngineer after taking measurement should endorse a centificate in measurément book that diagonat
Hunds have been removed at the middis. The diagonal bund is to be removed completely as soon

as the borrowpits are measured as shown In Sketch No, 20 of Annexura 1X. This must be done
watare no claim certificate is glven by the Assistant Engineer.

(¢) Renewals of bank called for by exceptional floods shall be pald for at the same rates
s original work but the quantities must first be measured and be accepted by the Engineear, in
riting . In the absence of such accepted measurements before the renewal commences no claim
an be entertained. '

215(a) Al large clods are to be broken by labour specially detailed for this work. This must
e strictly aftended to and enforced by the.Enginesr, even it it bocomes necessary to stop the

ontractor's work till. this order is carried out, or 0 put on departmental labour at contractor's
xpense with due intimation. ' ) T

N

(o) The Engineer may objegt to the use of any soll which he_-conél_ders unfit for.embank-
ment. If moorum and othar hard soll occur in a borrowplt, the contractor should use such without
gxtra payment moorum or hard soil as a lcpping to the bank, wherever It is considered possible by

the Engineer.

218. Al banks are to be made:in sﬁbceésivé la'yer_s of not more than bne‘ th,ird metre in depth
over the whole width batween the side slopes unless watering and ramming is required to be done
and siightly concave in section so as 10 retain the water for subsidence as shown in Sketch No. 21

of Annexure X.

217. Side siopes are to be carrled up simultanaously with the rest of the work and ara not
to be filted in afterwards. This should be ensured by insisting on the earth being spread on the whole
width from the toe of slope to toe of slope simultansously. ' '

248. Allowance of setilement—The normal allowange for subsidence or settlement of garth
In a bank Is to be not less than 17 centimetres per maire subject tc & maximum of one metre but
this may be varied by the authority entering inte the contract, if found necessary. Profiles are to be
put up by giving the full atiowance for settiement and these are to be checked frony time o time by
the supervisory stalf and worked to by the contractor. This figure for subsidence will be applicable
for earthwork by head lead only. Whenh the earth work is done by earth moving machingry or by
trucks the shrinkagé allowance Thay be reduced 1o half of the above figure.” 7

219¢a) In side jong ground the barrowpits are to be dug on the upper gide of tha bank, and
are to be continuous, so as lo serve as cajch-water draing and if so ordered, the contractor must
get the earth for the bank exclugively frcm such pits tiik the catch-water drain is compiéte to the
required length, section and leval as shali be prescribed, by Ihg Engineer. - N

(o) in doubling, benching shouid'be -done on the slde slope of existing bank tor propsr
kaying. In steep side long ground the ground is to be. benched if ordered by the Enginaer.

220. in widening an existing bank,beriching 20 cm. deap shall be cut in the existing bank
before any new earth is placed, to form a bond. between the new and old earth work.

221. When it has been decided 10 divert a stream adjoining a bank, the gxcavation for this
work is to be undertaken and completed hefcre any borrowpit work is done at site and all earth out
of such diversion is to be put into the main bank if so ordered. Such excavation will be considered
as normal borrowpit excavation for bank and paid accordingly. '
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222. Consolidaticn »—

(@ Continucus iongitudinal earth bunds 20 cm. high and 30 cm. wide are to be made on
the outer edges of the top of embankments, also cross bunds of the same dimensions
at evary 15 metres are to be made so as to impound rain water to expedite consolida-
tion. This is included in the earth work*rats. '

{b) Where pcssibie, the formation should ordinarily be aliowed to settle for at least one year.

(c) Where, it is not possible to aliow for natural consolidation by leaving the formation to
stand at least one complete monsocn Where urgency of cpening tc traffic so warrants,
thorcugh compactlon should be effected by shaep-foot roller.

223, Turfing : The turfing of banks wili hot be commenced without the written permission of
the Engineér. As stated In Specificaticn No. 13 the side slopes are-to be dressed to 1he specifled
decticn before turfing ls commenced. This dressing s included in the.initial rates for earth werk and
should a contractor stop work before dressing the bark, his account shall be debited with astimated

dost ¢f the dressing based on the rate for ilem- No. 22 of saction 'Y’ ¢f Schedule of Labour and
aterial Rates 1992 decreasad/increased over the accepted tender pergentage for misc. works and
the dressing work compisted by g_nothqr’ contractor .or ‘departmental labour as decided by the

ngineer. o [P RIS :

224, Before water commanca to flow through gullies on the'slopes of @bankments or . .
uttings, the location is to be strengthened for erosion as early as practicable and made good with
uitable materfal well rammed into the place, it is advisable to protect the place by turting, pitching
or cther means as may be crdered by the Engineer. :

CUTTING

225.(a) Side slopes will be provided as ordared by the Engineer, whose declsion wili be final
and binding on the contractor, ' . .

(b) Catch water drains cf suitable dimensions will be constructed outside the top of each
siope, whers ordered by the Engineer.

(c) The inner edge of the spoll heap shall be set back so as 1o leaye a berm of atleast 3
metre clear upto a siope of 45° from the outside edge of formation level including 1.2 mbtre drains
ﬁnd may be set as much further back-as the Engineer shall direct, shown.in sketch Ne. 22 of
nnexure X. . . B L )

{d) Slqe dralns of suitable dimefision will-havé to be prb\?lded on slther slde of the cutting
formation as ordered by the Enginesr. .. .~ .. -, - _

226(a) Precautions ‘— In excavating culting speciai precautions are to be taken to ensure
that the excavations may drain themseives through gravity only. To ensure this the central biock of
earth of gullet Is to be excavated flrst. This will be done In such & manner that the bottom of the
axcavation shall, where possible, slope downwards from the centre of the cutting towards the ends.
1 will be made In such cuts or steps as may from time to time be diracted. Generally in deep cuttings
the first cut or step will approximately follow the surtace of the ground, whare this wlii secure the
necessary siope for drainage, and will be excavated to such depth not exceeding 3 metres as may
be ordered with parpendicular sldes, teaving pathways tar the workmen along the sides of the cut,
parallel to the centre line. in shallow cuttings, not exceeding 1.5 metre in depth in the despest part,
the gullet may be cut out at once to formatlon lovel,
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(b} When the gulletis cut to its full depth in shallow cuttings; or to the.depth of the first cut
i deep cuttings the side portions of triangular section uptc the slopes may be excavated. in desp
uttings the second cut wili not be started until the top portion is thus completed as shown in sketch
0. 23 of Annexure X. ' ' _ ’

= 0

(¢) The necessity of excavating cuttings in this mannser is evident as, in the event of heavy
ain occuring with work but partly compieted, and the bottom of the excavation uneven and
wcapable of drainage, excavation delay might occur or expansive pumping might become neces-
ary. Tha Conitractor is soiely responsibia for any such contingéncy and the raitway will not be liable
or any compensation.

Ly == X

227. In cqmputing the quantity of earth-work in cuttings and side draing, no congizence will
tre taken of the additional excavation, which may be nacessiated durlng progress of these work dus
j:o the presence of boulders or othermatarial, and payment will only be mada for the quantity as per
ross sections required to be provided. ' '

298, Caramusl be taken that the cess at the 1op of slopes is not encroached on by the spoll,
which should be roughly but neatly dressed off. In'country whera there s any-cr¢ss fall, syfficient
spoil should be thrown on the uphli side of the cutting 10 supplement the catoh water drains and
assist in Keeping surface water out, Ordinarlly this work must be done first as shown in sketch No.
p4 of Annexure X. ~ L T '

529, - All materials got out of cutting suitable-for pitching, ballast or any other purpose
whatsoaver will be property to the Raiiway, and are to be stacked where directed by the Engineer
within: the Jimits iaid down for the stacking of spoil. This is included in the rate for the cutting.

230. Biasting :— (a) If any biasting operations are necéssary,. they are to be carried out in
accordance with the rules laid down In appendix ‘A’ ) -

{p) Whenever e'xploslves are supplied by the railway, the cost will ba debited to the

|Contractor who wifl be responsible for the safe custody and use on work, after being so suppiled.

CLASSIFICATION OF SOIL

231 Earthwerk shall be classifled in the fo!lowlng' mannar :-

(a) Soft Soil — Comprising of any of the following -

Vegetable or oi‘ganic- soll, turf, éand, cinder, gravel, loam, clay, mud, peat, black cctton
soll cr loose moorum etc. or praviously dug earth or.a mix true of these, as can tve
excavated by spade or shoval. .

(b) Soil Medium Hard is as in (¢) but softer, requiring close appilcation of picks only.
(c) Mard soil or Soft rock .. Comprising of any of the following -

(i}  Stiff heavy clay, hard shale, or compact moorum eic., requiring crowbar andfor
pick and shovel closely applied. i

() Qenerally any material which requlres close application of picks and crow hars
- or soariffers to fcosen and not affording resistance to digging greater than any of
the hard soil mentioned above.
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{d) . Aock —Comprising of any of the tolldowing - -

iy  Lime stone, sandstons, laterits, hard conglomeraile cr other soft or disintegrated
rock elc. which can be quarrled or split with crow bars or wedges; but nct-
requiring blasting (item 3 (a) of the schedule). ) _

(i) Rocks cf above varlety, but hard , requiring light blasting {ltem 3(b) of the
scheduie). '

(i) Any rock for the excavation of which the use of mechanical plant for boring holes
& biasting is required on an extensive scalé (item 3{c) of the schadule).

Note:—- For small quantity of hard rock required to be removed 'by blasting, use of mechanical
lants may not be justified. Hand drilling will be resoried to and the paymant for the same should
'e made under item 3(b) of the schedule.
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CHAPTER-IL .
. BRICK WORK
GENERAL

301, Bricks used in a particular work shall be all of the same size. No pricks used in a work

shall vary by plus minus Bmm. In length, & 3mm. in width and height from the size permitted in the
work by the Engineer. '

302. All the best shaped bricks, and those most uniform in colour shall be reserved for the

tae work, all bricks otherwise passed as of the same class but showing slight defects shall be used
for interior wark.

303. ‘Mortar .— For brick work, the schedule allows 25% of wet mortar for walis upto (25¢m)

oha full brick thick and 28% of wet mortar for walls greater than {28cm) one full brick thick.

304. The thickness of mortar joint in brick work should ngt exceed 10mm.

305. In case of thick walls (two-brick thick and over), the oints shall be 'groutéd at every |

course over and abova bedding and flushing with mortar effected while laying the bricks in position.
Grouting must not however take place while initially setting the bricks in position. -

308. Bafore b'elng used In the work, all bricks must be tharoughly soaked in water for about

ohe hour. Thay shall be laid in the water by hand and not thrown in, from the head as brought frem
the stacks. The bricks should be just skin-dry at the time of laying. ' _ ’

a07. The work is 10 be kept well watered on faces, tops and ends. When work is stopped,

covars (wet gunny bags etc) are to be provided in sections for covering the top of the wall and to
be lsft on until commencing the work again. Watering of new work is to be done by a syringe so as
n|ot {o wash away the mortar; completed work is to be kept wet for at least seven days. The cost of
gunny bags, watsring etc. will be borne by the contractor.

308. If incomplete work is not taken up for any iength of time, a “hund” is to be laid temporarily
ih weak mortar, round the top of the work and the trough thus formed Is to be kept fllled with watar
Ii the work is restarted so that the mortar gains strength.

—

308. No “Bats” are to be used In the work, except whera necessary to make the "bond”, in
which case they ars 1o be cut and dressed to requisite dimensions. '

BOND
310(a) The “Bond" used will be that known as “English”.bond (unjess otherwise specifiad) as
shown in sketch No. 25 of Annexure XI. S

{b) In piers and abutments, if so ordered, Brick work may be done in “Herring Bong” bond
with the transverse joints 45° alternately isft and right to the face of the wail to ensure thorough
breaking of joint as shown in the sketch No. 26 o{ Annaxure Xl

(¢) Colimns shall be done as shown In the sketch No. 27 of ‘Annexure XH.

Square pillars in 2 half bricks and 3 half bricks shall be done as pér sketch Np. 28 of Apnaxure
x1l' -
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. -311(a) . The-monrtar useddor.the face work-ghall e stiff'the bﬂisks;bﬁlﬁﬂ' mallated down to .
fract ine and ieval and the verilcal joints being worked fuli with trowel edge: Fhe-mortar used for

thd hearting may have a slightly higher slump than that used for the face and should be of such

conslstency that the mortar will rise, up and fill up the jolnt when a brick, bedded on mortar, is

pressed against ancther briok already lald.

(b) Each course is to be perfectly -slraight & level, both in the 1on,gitudina1 as well as

transverse directions and 1o the dimensions as shown on the plan of the work. The face of the work

of
is

vertical wall, is to be truly plumbed and free from waves and irregularities. if batiered, the battar
o be truly maintained. All bed joints are to be hormal to line of pressure acting on them i.e.

horizontal in vertical walls, redlal In arches, and at right angles to the face in battered retaining walls.
The veriical joints are to be diractly over one another in alternate courses and be staggered by haif

th

wi
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where no polnting Is to be done, neatly struck as the work proceeds. The bricks.ars to be set soiid

nat be dons for mors than one metra In height as shown.

width of a brick over the joints in the course next below.
312. Care Is to be taken so that ail jeints are full of mortar, wall flushed up, and in cases

h'the handle of the trowai or with a weoden mallet. \

313. Wherae briok work I3 to be pointed {%[,.\_plgs‘le:rgd\{_r_;d.]pints ,s,ngl]__in_a__ ;a,lgeq_.él_.ear.“g{. _rnohar

a dipth of 12mm. while the mortar s stiil soft. On no account should artar be allowed to. set

LR

and so require removal by digging out.to enable the polnting to be done, as this spoils the bricks.

14, Willls of all structures Shall b BUINGE regulifly i ail Gasks iffars the naitife of he work
permits leaving, no part one metre lower than ancther as shown In Sketch No, 29 of Afinexurs
\I.,Whan this cannot be worked to, the brick work shall be stepped so.as to.maintain & uniform

arid effective bond, but stepping back ahauld.nqt be started within 1/2 metre of a corer and should

T

HONEY-COMB BRICK WORK

315. Honey comb brick work, where required shall be of the thickness specified arid shall be
nstructed with setected bricks. All bricks shall have a bearing of not less than 3.8 ¢m. In the case
half brick thick work and 1.9 ¢m. In the cass of one brick thick work. The mortar in cross joints
all be struck flush as the work proceeds. One brick thick work shait be of whoe bricks throughout

d as headers.

SCAFFOLDING :
316, in all work the scafioidiﬁg must be streng and durable. Contractor shall be held -

responsible for any accident that occur due to any deficiengy in this respect. The Inner end of the
s&aﬂ_ol ding pole where necessry shall rast In'a hole provideddn a headet course-only;-andenly one

eader” for each pale shall be left out as shown in Sketch No. 30 of Annexyre X1l Sych holes are

nét 16 bie dllowed in pitfars and thin partition’ walls which ‘aterto ‘b6 constrycted’ witt double
s¢affoiding, with no part of the scafi6iding tuhrié!i'f_\qzth'g'wfaI_f”u_ﬁ_q_ipr:_t}_d_q?tffﬁd_t_i‘ons. o

e HSGEELANEBUS

317(8) Al buikding materlals Brought 1o 8ie da to be propariy stacked &t ance, so.as to.admi

ptoper inspection and classification. This Is”_lnéittd'e_d' in the masonry rate. The building materials
shouid be approved by-the Engineer before they are utlilsed In the work, - -

(o) Mortar sheds, mortar vats, concrete mixing floors, soaking plts etc. will'not be pald for

separately, but are inciuded tn the rate for masonry.
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(c) For proper watering syringes must bé used for masonry and ¢oncrete works by the
Contractor at his own expensa. N '

BRICK WORK IN ARCHES

318. The Schedule of Rale includes tha cost of centering in ail cases upto 3.5m. span. In
larger arches, the centering will be paid for by the Raiiway.

319. Ali arches are to be formed on propér.ly framed centres.

320, Arches will be laid In cement mortar as specified and according to the specified drawing
for the work. 1n bridge work, arch masonry shall Invariably be in cement montar, not weaker than 1:4.

321(a) All arches shali ba proviged with one Key at the crown.

(b) Keys shall extend over the full thicknass of the arch. The sides of the keys shail be truly
radial. The bricks on the extrados are not to be cut; those on'the intrados, shall be cut as necessary.

(¢} Headers and stretchers in keys shali be so arranged. as to break effectively the bond
in the adjacent arch rings, " . : .
; ¢ .
3g2, The jeints In archwork are not 1o excead 6mm. in thickness and the bricks are to he set
with a wooden maliet. ' '

323. Arches.inbridges are notta be commencéd untii the abutments have been bullt up level
tor a distance of 1.8 metres from the face of the arch whetre practicable. in any case the-abutments

must be strong enough to take, the, thrust without failure.

324, Arches are to be bullt in 9 cm. (for metric bricks) ot (12.5_cr'n.) one brick width concentric
and each ring is to be fully complated before the one above it Is commenced. In all cases,
whether specially moulded radial brioks of ordinary bricks are used, care must be taken that the
centre line of the brick face is radially, placed. The arch rings will in all cases be bonded together
by special keys which may be of stone, concrete ot brickwork in cement. In important bridge arches,
speclal drawings and instructions will be issued to show these keys in all details. '

rings,

495. Archwork is to be carried out avenly from either abutment and as soon as the arch is
complete, the masanry is 10 be built up to the height of the crown s0 as to (oad the haunches. Care

s to be taken that the masonry is cartiad up evenly on either sids.
326. Flat arches should have a camber given tc thelr bottomn surface of 1 in 120.

327(a} Forspans larger than 2 metres, timber ¢entering is to be used and are to be provided
with hardwood wedges for siackening the centering-sand boxes shali.be used for stackening, fcr
spans over & metres. In ail centerings, the arrangement shall g such that the slackening can be
sffected without any vibration being transmitted to the arch. If the centerings are not extending to
the entire olear span, but rest oh intermediate brick piliars, the brick pillars.shall be wali and-strongly

built, the top. of each pillar being capped with wood arid connected up with other pillars by a.

continuous piéce of timber from abutment ta-abutmant, _
(b)  In all centerings, the upper bearing surface shali be very cerrectly formed {o the curve
of the intrados of the arch. :
(¢} Centering shouid not be struok, ili the adjacent arches (if ény) are complete with keys
and the Cement mortar fully set.
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CHAPTER 1V
STONE MASONRY o o &,

401. Stone masonry provided In the schedule of rates 1s of four classes ‘as described here
in beiow. - : '

A. ASHLAR WORK

402. In Ashiar work every stone shall ba fine tocled on all beds and joints, to be'true and
square, giving perfectly vertical and horizontal joints with the adjolnjng stone or brick work. The fine
tooled dressing is meant as finest surface which oan be given to a stone with a chisel and without
rubbing. .

40:'3. All stones will be iakd In courses of not less than 25 em. in height and no stone sheuid
ba of lass volume than 0.035 cu. m. Stones should hot be less in breadth than the height or less
in length than twice its height.

404. No joint shall be thicker than 10 mm, The face stone shall be laid with altemate headers
and stratchers; the headers shall be arranged to be as nearly as possible In the middie of the
strelchers above and below, so that the stones break jeint on the face for atleast a length equal to
half the hsight of the course. A maximum of 20% of wet mortar Is aliowed. ‘

405, All stones are to be thorcughly cleaned and washed beiore being set. The stones are
to be hard, sound and frea from cracks, flaws and defects. . ' o

406. The masonry shaii be kept thoroughly. wet for at least 14 days after building.
407. Al stones are to ba thoroughly: wette-d"befo're belng put. into the work. '

B. COURSED RUBBLE MASONRY

408. The stones shall be faid in hotizontal courses not lsss than 15 cm. in height for bulldings
and 20 cm. for bridges. The ganeral arrangement of the oourses is shown 1n sketch No. 31 of
Annexure XIV. ' :

409. . All Stones in one course shall be of the same height both in the face and in the heart

" work and all courses shall be of the same height uniess permitted to the contrary by the Engineer,

in which case no course shall be of greater height than the one below It. All stones are to be get
full in mortar,

410. Face stones shall be squared ¢on ali joints and beds. The beds shall be truely horizontai
for the full depth of the stone, the vertical joints shall be dressed true and sgare for not less than
4 Cm. back from the face, the bush prejecting not more than 4 cm. Quoins shall be laid aktarmately

header and streicher. . _
" 411. 'No stone shall be less in width & breadth than 1Y, times its height.

~ 412. Albeds si’lail be horlzontal-and all side joints vertical. No visible jalnt shall be mare than
1 ¢m. thick. o T I : '

413. ineach course at every 1.5m. in horizontai measurement, headers shal be used. If the
wall is too thick {over 75 ¢m.) to petimit ¢f one header stretching from front to back, 2 of more
headets shall be used overlapping by not less than 15 c¢m. The headers in one coyrse shalk be
approximately at mid distance of those in the courses immediately above and below.
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414, Stones shall be laid to break joint at least half the height of the course. 30% of wet
mortar is ailowed. '

415(a) The hearting shall consist of iarge stones of the full depth of the course, the vertical
joints being in any direction but dressed with the hammer approximately square with the beds. The
stones shall be fitted together to-have the vertical joints as small as possible, These vertical joints
may be fliled with spalls set vertically to avoid thick joints of mortar. No spalls shali be used onthe
beds. : . . ,

{b) No under pinnings shall be aliowed in faces or hearting.
416(a) The upper surface ¢f the work shall be brought to uniform level at every course.
{b) The masonry shali be kept thoroughiy wet for at least 14 days after bullding.

417. Ali stones are to be thoroughly cleaned with water & wetted before being put into the
work,

C. UNCOURSED RUBBLE MASONRY

418. In each coursae at every 1.5m. In horizontal measurement, headars of the height of the
courses shall be placed. They shafl be of dimensions and dressed according to the specification for
headers and shall tail into the work for not less than 3 times their height. If the wall is too thick (over
75 om) to permit of one header stretching from frent to back, 2:-or more headers shall be used over
lapping by not less than 15 cm. The headers in ong course shali be approximately at mid distance
of those in tha courses Immediately abave and below. The general .arrangement of the same is

shown in the Sketch No, 32 of Annexure XIv..

’

419. Between the headers, each course shalt be bullt up of small stones well bedded in
mortar and breaking joint. These stones ghail be the most flag bedded obtainabie, undressed, of
helght not fess than 10 om. and not more than 3 stones shall be placed one above the other to make
up the height of one course as fixed by the headsrs. The use of small stones shouldbe avoided as
far as reasonably possible, No stone should be ess in breadth 'or langth than its height. Thelr side
joints shall not make an angle with planes or courses-sharper than 60°, Spalis shali be used fresly
in order to avoid thick masses of mortar. The thickness qi’join-t_s may be 1.75 cm. 35% of wet mortar

Is aflowed.

420. At corners the quoins shall be of the same height as the course and laid alternately
headef and siretcher along the two faces and otherwisé the same as other face stenes.

421. The masonry shall ba kept thoroughly wet for at least 14 days after building.

422. All stones are to be thoroughly cleaned with water & wetted belore being put into fthe
work, : p ‘

D. RANDOM RUBBLE MASONRY

423. Stone shall be set In the wark as received from the quarry without any drassing bayond ‘
removing weak edges and cormers with the mason’s hammer. SR - :
424, Stones shall be laid to break ]}Sim as much as bdésiblé and solidly bedded in mortar.

No-face joint shall exceed 1.5 cm, In thickness, spalis shall be used fresly te avoid thick masses of
mortar, Hearting bed joints must not axcgad 2,5 om: or vertical jpints 3 cm, in'thickness. 35% ofwet
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mertar is allowed. The general arrangement of _masonry is shown in thie Skeftcti No, 33 of Annexure
XV, _

425. Nodryworkor hollow spaces shall be left. Every stona, Iarge or small shall ba set flush

. In mortar, smaller stones shall be used to flll in the interstlcas between !arger ones

426. At every 1.5m. tn horizontal and avery 60 cm. in verticat measurement, headers stiall . -
be used. K the wall s too thilck (over 75 cm.) to permit of one ‘header stretching from front to back,
2 or more headers shall be used overlapping by not less than 15 ¢m. The haadars shouid be
staggerad in consecutlve courses. o

427. Afair proportion of stone shall be of largae size, that is at least 30 per cent shau excaed
0.014 cu.m. In volume.

428, Work shall be brought to a horizontal surface at intervals of not more thén che me'tre.

429. Face stones shall be laid without visible spalls and shafl be of stone selected for size,
evenness of bed and of uniform cotour.

' 430, Face stones shall be laid so that they tail back and bond well Into the work and shall
be of a height not greater than the breadth on face or length in the work.

431, Face stones shall be such that about 50 percent, stiall be of 0.03 Cu.m. In volume.

482, At corners the quoins shall be headers laid alternatively header or stratcher along the
two faces. Each header shall be atleast 45 Cm, long and shati be rougti dressed for atleast 10Cm,
back trom each of the two fages, The quoins shall be of satected stone and shall not ba less than

0.03 Cublc metres in volume
433. The masonry shaﬂ be kept thorcughly wet for at least 14 days after buildlng

434. All stones are to be thorougtily cleaned with water & wetted before being put into t,h§ _
work. : ) o o : B
435. No stone with-any "Skln" ap any of its surtaces Is to be put Into the work

436. Random rubble masonry shall not be used in the construction of culverts or brldgas
under orover the Railway Llnes.

MISCELLANEOUS

437(a) The scaffolding must be strong and durable; for any accident occuring due to defect
or neglect in this respact, the contractcr will be responsible. :

(b) All masonry shall be broomed down on complstion and stams (of cement mortar
patches) have to be removed trom the face. ) _ -

(cXi) Coursed rubble masonry. The class of masonry adopted for Bridge-work shall consist
of a sertas of horizontal course unitorm in depth thiroughout any one course. No course shall be less
in depth than any course above it but varying as may suit the natural beds or ¢leavaga lines of the

stone quarried from a minimum de'pth of 22.5 cm. t6 a maximum of 45 cm., in large bridges, 22.5
cm. to 35 cm. In less Important bridges and 10 cm, to 22.5 cm, In flat tops and rail opening, parapet

walls, ballast walls and bulidings. _

{ii) .In minor bridges the stones betwean the bond stongs in sach courss may be made up
of two courses where these stones ara more economical than stones uniform in depth with the -
header or bond stones. :
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{d) Random Rubble masonry may be used for platform walls and buildings . For Bridge
work the mortar should be of cement.

(e) The Voussoirs to be dressed clean, sharp true and free of all winding and summered
to the cerrect radius of the arch and to thie sofflt and crown lines respectively and to be of the full
depth of the Arch Ring. Every 5th sione in length of bairel of arch to be a through stone and the
joints of the rings in between to break joint or overlap sach other by half the width of the Voussonrs

All joints are to be 1 cm. thick.

{t) Coping may be ashiar or chisef rock faced. Alt stones to be dressed 1o full dimensions
throughout with 1,5 om. chisel draft round all the edges of the face stons forming sharp and straight
edges with the drafts of the bed and joints. All joints are to be uniformly 1 em. thick.
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CHAPTER YV
CEMENT CONCRETE

GENERAL

801. This speoifioaticn deals wlth the general structural use of plaln and reinforoed concrete

502, Test of materials and constructicn shall be carried out as Iald down in the further
clauses of this specification and as directed-by the Enginear. If thase tests show that any of the
materials or coristruction:do notcamply with-the réquirgrients-of this:apetiffcatien tha:gontractor will
be responsible for the casts;- including the- reptacement of the-defeolive: mataerlals and or car:struo-

tion,

503(a) The Aggregate shall canslst of good hard stone of approved quality well graded, clean
and free from all Impurities unless otherwise specifled the size of the aggregats for mass Cament
concrate work [n foundation etc, shait be 40.mm. and for reinforced concrete 20 mm. good hard
quality, well graded gravel to the speacified size may also be accepted for cement concrete work.
Clinker, ashes, slack and aggregate of porous nature should not be used for concrete work.

(b} Aggregates for Reinforoed concrete work must be thoroughly screenad and/or washed,
if necassary, to free it from any delaterious substances.

{c) Cement & reinforcement will be supilied by the Railway unless otherwise stated in the
contract in which case these are to comply to the relevant .S, Specification No. 269-1976 and 226-
1975.

504(a) For proportions of different milxes Appendix ‘B’ may be referred to, The size of
measuring boxes to be used for measuring the ingredients will be 40Cm. x 25 Cm. X 17 4 Cm for
cement and 40 Cm. x 25 Cm. x 34. g Cm. for other aggregates

(b) The followmg proportlons for Cement conorate wcrk shall be adopted —

(|j For toundaﬂong of slngle storey Elldgs and dralns 1‘ e 148_
Sy For ass constructlons and largs a‘ootlngs and o
fcundations . - e “ - 186
(i) Cement concrete relnfnrch o 1:2:4 or 11,8
| , . . .. asmayba
© 7 speciied,

(iv) For concrete Roadways, Tanks and Swimming

pools, etc, . . .o 1:1Y%,:3 or 1:2:4

as may be

. specified.
505. Water shall be clean and free from harmful matter Le. oil, acid, alkali, earth or organic

matter and other deleterlous sybstances, and generally be of a quality fit for drinking;sea water shali

not ba used.

506. The cement on tha site shail be stored in water-proof shed of adequate dimansions with
a raised floor. Reinfmcaméms%hﬂll be S'tel’ed‘fm proﬁ@rly cronstructed ﬂadkﬂ?biocks a’bm*a ground-

lavel.
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507. The Engineer may, as and when he considers necessary, order for 15 Cm. test cubes
to be cast by the contractor at the site of work and tested for crushing strength. The charges for such
tests will be borna by the Contractor,

508. The water/cement ratio specified in the designed mix shall be strictly maintained. The
quantity of water to be mixed with concrete of different nominal mixes should ba as peri.S. 456-1978
(Third revision). As a rough guide 30 litres of water to be added for each bag of 50 Kg. cement. It
should be increased or decreased depending on thie type of Concrete and size of aggregate. ltem
12 of Appendix ‘B’ may be referred t0. '

509. In addition to the accurate control of the water/cement ratic siump tests shall be used

© as a guids to the workability of the mixed concrete. The slump must show no significant varation,

from the slump estabilshed by the designed mix. The test is to be cairied out as per Appendix:-E.

510, All tests shall be carried out at regular i'nterva]s and a record of the results kept at site.

MECHANICAL MIXING

511, The cement concrete shall be mixed in an approved mechanical batch mixer, The mixer

"shall be completely discharged of each baich before racharging. The volume of mixed materials shali

not exceed the stated capacity of the mixer and the mixer drum shall be thoroughly washad out
whenever work ceasas, inoluding meal breaks. Mixing shall continue for not less than two minutes
for each batch. For all major and important work, concrete mixer & vibrator myst be used by the
contractor. i Railway suppfies the machines, deductions will be made for hire charges as per currant

standing orders.

HAND MIXED CONCRETE

512. For unimportant structures, Engineer may ailow at his discretion hand mixing ¢f
concrate. '

513. Hand mixing of Mass Cement Concrate :— A cementad platform of adequate size Is
to be prepared first on which previously wastied clean stone chips or gravel has to be staoked. Ttiese
stacks should have uniform thickness not exceeding 40 em. in helgtit. Clean and dry sand and’
cement; measured in measurtng boxes as per specified proport]on Is mixed up dry thoroughly till a
uniform colour is found. Dry mix of cement and sand prevlously preparad Is to be laid @venly on the
top of these-stacks as per proportion ol the concreta. Care should ba taken while preparing the dry
mix.of coment and sand that not more than 5 bags of cement are opened at a time. This should be
reduced If the sand is wet. The portion over which the dry mortar is spread, is to be turned
centinucusly with a shovel from end to end, clean water being added through the rose nozzle ofa
watering can, $o as to bring the concrete to a slightly wet uniform consistency.

514. Cement concrste when first deposited should be shraken’by working verical rammers,
made out of 80 mm. to 20 mm. dia. bars, so as te expe! imprisoned air bubbles. It may aiso be
rammed with iron rammers of not fess than 5 kg. in weight but in no case the concrete is to be
ramméd after, initial setting has started, which is 30 minutes after ngrmal satting cement {from fresh
stock) has first been walerad and 5 minutes after quick setting cement has first been watared. In

reinforced work, special “spuds” shail be substituted for rammers.

515. Hand mixing for re-inforced cement concrete: Normally hand mixing should nct be
allowsd for re-inforced-concrete structures unless the Engineer is satistied that the importance and
voiume of concrete justifies it. It is of paramount importance to have rigld control over the process
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of mixing, proportion of water and the extent of vibration in order to achieve stiputated strength of
the concrete so made. Foliowing procedure sheuld generally be adhered —

516. A platform of adequate dimensions should be made as in the case of mass concrete on
which previcusly wasthied stone chips measured In boxes of appropriate size are to ba dumped.
Required amount of dry mix of cement and sarid Is {o be added and mixad thcroughly with additlon
¢f minimum amount of water tc give the workabltity.

TRANSPORTING

517. The g¢ontrector shall obtain the sanction of the Englnear in writing tcr the methods he
proposes to-uae for transporting the concrete.

PLACING

518. During concreting a competent man should be in continuous attendanoe on tha ]ab to
adjust and correct the pesitions of any reinforcement which may get displaced.

519, Construction joints :— The positions of.all construction jolnts should be ascertained
from the Engineer before the work:commences and where directed the joints shall be provided. Any
spacial requiremants wilt be indicated on the Englneer's drawings. No constructlon joint shall be
formed without a proper stopboard at the joinis unless so permitted by the Englneer. Concrete in
walls shiall ba piaced in layers 30 cm. high over the full length of the wail. Each layer must be
compacted before placing the next layer. '

§20. Coenstruction joints between concrete made from mixes of different strengths or mixes
using diftarent cement shall be made and positionad as the Engineer shall direct.

521. Vibration .— The contractor shail intimate ttie Engineer the type of vibrator to be used,
concreting procedure, pitch of vibration points and maximum and minlmum vnbratlng times for ail
typlcal concrete members 1o be vibrated.

SPECIFICATION FOR VIBRATING CONCRETE

[

522. Water Cemeht Ratio .— The water cement ratlo (by weight) for alt vibrated concrete
shall be 0.45 and it shall not be varied unléss otherwlise dlrected by the Enginepr. .

523. Placing :—Concrete shall be placed In layers not over 45 1¢ 60 Cm. deep and.each {ayer
shall be vibrated in place by methods which will not permit the ingradients to separate. In no case
the cement concrete be thirown. Surfaces shall be smooth and free from volds caused by stone
pockets. Wtiere necessary, vibration shall be supplemented by manuat operation to secure the
deslrad results.

524. Number and size of Vibrators :— Vibrators shall be of sturdy constructien, adequataly
powered and capable of transmitting to the concrete not tess than 3600 impulses per minute when
operating under icad. The vibrations, shail ba of sufficient tense 1o cause the concrete to fiow or
settle readlly Into place and visibly affect the concrete over a radius of at least 45 cm, when used
in concrete having a slump of 2.5 cm, A sufficient number of vibrators (at ieast ane vibrator fcr the
rate of concreting of 1.5 Cu.m, per hour) shall be employed s0 that at the requiraed rais of placement’
vibration throughout Iha entire volume of sach layer of concrete and completé compaction are

secured.
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525. Manipulation of Vibrators — (&) Intémat vibrators shall be kept consistently moving in
the concrete and shail be applied at points uniformly spaced not farther apart than the radius over
which the vibrator is visibly effective. The vibrator shall not be held in one location long encugh to
draw & poo! of grout from surrounding ooncrets.

(b) Thea vibration shall be such that the concrete bacomes uniformly piastic and there shall
be at least 20 seconds of vibration per 0.1 Sq. m. of surface of each layer of concrete computed on
the basis of visibly affected radius and taking overlap into consideration.

526. Curing .— The concrete shall be covered with a layer of sacking canvas, hessian or
similar absorbent materials and kept constantly wet for a minlmum perlod of .21 days. This pariod
may be reduced to three days for rapid hardening cement concrete and twenty four hours for
aluminia cement concrete. For slabs water shall be lmpoqndéd on them by making clay “Bunds”,

527. Bending :— Reinforcement sheil be accurately shaped as required by tha detailed
drawings and bending schedules. Hot bending . will not be allowed. The contractor wiil be provided
with bending schedules giving the cut lengths dlameter, bending dimensjons, and logcation of each
barIn the work. The lengths and dlmenslons, will be deducted as accurataly as possible; but the
contractor must check them before cutting the bars or placing them in position in the work, as no
responsibility can be accepted for any inaccuracies or the consequences thereof. The actual weight
of steal reinforcement used in the works shall be taken as the welght of steel caiculated from the
final bending scheduies and payments will be based on the total thus obtained. - '

§28. Placing — All Intersactions of reinforcemant shali be securely tied with malieable iron
wire of suitable slze approved by the Englneer at the Contractor's cost. The layout of all reinforce-
ment shall be approved before concreting commences.

529, The Contractor shall employ effactive and suitabie methods to maintain the congrete
cover to the steel reinforcement as speclfiied on the detailed drawings. These measures ghall
include the provision of all necessary chairs, elc. not shown in the drawing and In order to avoid
displacement of bars, chaire should preferably be embedded pieces of M.S. bars of requisite
diameter or of briquettes made out of cement mortar 1:2 to the required size and weil cured.

530. Welding i~ Site welding shall not be used uniess specifisd. Cold workad bars shall in
no case be welded. - .

531. Before construction commences the cohtractor shall notify the Divl. Enginser for
approval of the method and system of form work he proposes to use.

5§32, The vertical strutting shall be carried down to such construction as Is sufficlently strong
to afford the raquired support without injuty and shall remain in position until the newly constructed .
work is able to support Itsell, Soffit shuttering shall be constructed in such a manner that it can be
struck without disturbing the struts. A small opening about 15cm>x 10tm. shall be kept at the base
of column shuttering.. From this opening all pieces of wood, nalls, chips etc. shall be removed, Until
the Inspector of Works has certified that there is no dropped material on the base, shali, the opening
be closed and concreting the column commenced.

STRIKING OF CENTERING

533.A. The striking periods :— in normal circumstances that is at temperatures about 21°C
(or 70°F) forms may be struck after axpiry of the fcifowing perlods.




-

Location T~ Strking time in
. : : days for Ordinary

(a) Vertlcal sides of slabs & beams & columns “ . 0 AB _houfs
{b) Bottoms of slabs upto Spans of 4m. w“ “ 7 days
{c)] Bottoms of slabs of Spans above 4m. “ " 14 days
(d) Bottoms of beams uptc 6m. span & arch '

rib bottoms upte 6m. span. .- - o 21 days-
(e) Bottoms of beams over 6m. span & arch _

rib bottoms above 6m. span . _ . - 21 days
(f)  For Bridge slabs irrespective of span. o “ 21 days

B.  For rapld hardening cament, 3/7th. of the above periods will be sufficient in all cases
except verltcal sides of siabs, beams and columns, which should be ratained at least for 24 hours.

534 it is the contractor's respanslbﬂlfy to ensure that In striking the: shutterlng the slructure
is not distorled, damaged or over foaded in any way

535. Camber.— Unless othetwlge s peclﬁed the form work for underside of beams and srabs
shali be given an upwards carmber so as 1o approximateiy ellminate the anticipated daﬂactlon as
directed by the Engineer.

536. Tolerance .— On all setting oul dimeansions 3 metre_s. and over, a tolerance of plus or
minus 6 mm. wiill be allowed. On all setting out dimensions under 3 metres a. tolerance of plus or
minus 3 mm. wili be permitted on the cross segtion dimenslons of structural membars. The top
surface of concrete floor slabs and beams shalt be within & mm. of the nominal leve! and line shown
on the drawings, Column and wail shall not be more than 6 mm. out of plumb in each storey height
and not more than 20 mm. out of plumb In their fult height uniess otherwise speoified, The contractor
will be responsible for the cost of all corrective measures required by the Engineer 1o ractily work
which is not constructad within the tolerance set cut above. '

MISCELLANEQUS

537. Ali concrete surfaces to be exposed in the finished bullding snall be finished smooth.
No form ot rendering shall be applied to obtaln smooth surface. Any voids or honey-c¢ombing to any
surface when the form work Is removed shall be made good to the requirements of the Engineer.
Ali undesirad fins and other projections shail be carefully ramo.vad.

538. Allexposed surfaoes shail be treated as ordered by Engineer where concrete surfaces
are to be plastered, rendered or screeded; the surface of the concrete is 10 be prepared as required
by the plastering specification, ctherwlse the contractor is bound to produoe an even and.smooth
finish under his own arrangements.

539. The contraotor shall co-ordinate with sub-contractors for incorperating any electrical
condult pipes, fixing biocks, ohases, holes, etc. in concrete members as required. The contractor
shall ansure that these requirements have been approved by the Engineer, before the work is put
in hand. All fixing blocks, chases, holes etc. to be left In the concrete shali be of the sizes required
and shail be accurately set out and cast with the concrete. No holes or chases shail be.cut in the
concrate withcut the prior approval of the Engineer.
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540. Before construotion commences' the. Contractor shali supply to the Engineer for
approval of the drawings showing the general detalied arrangement for the concreting plant, and all
other devipas which he Is proposed to use for the construction -of the structural frame work.

541. |f the contractor desires to have permanentiy embedded in the concrete any tamporary
supports for the shuttering, he must furnish in writing exact detalls of such proposals and such
supports must comply in design and quaiity and position with the requiremants of the Engineer. All
the tie wires shail be cut back from the tace of the concrete and rendered over lo ehsure that rust
marks do not appear on the surface of the concrete.

542. Ifin the opinlon ot the Engineer, there is a doubt as to the strength of a structure, due
to the site-made concrete strength cubes fafling to attain the specified strength, or to ‘poor
workmanship, misplacing of concrete, and similar clrcumstances or attributable to alleged negli-
gence on the part ot the contractor, then the Engineer shall instruct the contractor to make a icading
test cn the works or any part thereof. The nature of the test and the loading shall be left to the
discretion of the Engineer. The Contractor shail bear the cost of the test and the cost oi corecting
any defects, in accordance with instructions of the Engineer. -

543(a) The measurement of concrete wili be as per detalled drawings, shapes and sizes
baseq on net structural sizes as per drawings-(|.e exclusive of plaster). The contractor shouid study
the various shapes and sizes and the typical type of form work that will have to be provided for, to
give the finished shape. . :

(b} He should also note that he has to provide nacessa?ywooden plugs, sleeves for his own
items of work and for which no special payment will be made. He wilt have to provide, if asked for,
wooden plugs, special sleeves, ete. for other nominated Syb-contractor such as Electical, Sanitary
& plumbing, Air-conditioning Gontractors and for which he will be paid for separately. But incase the
other contractors provide the same, then, he will have to take proper care, not to disturb their work

while laying concrete. _
‘544, Thetopof all R.C.C. slabs, or concrete base to take tited floering should be finished to

proper. levels sc that tiles like indian marble tiies, precast marble mosaic tlles otc. can be seton a
bed of coment mortar or as specified.

545. No disturbance or vibration (such as caused by work or trafflc over it) of cemepi
concrate shall be petmitted after 3¢ minutes from the time of wetting the mixture for 48 hours or in

reinforoed werk for 7 days.
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' CHAPTER Vi
. FLOORING
A. BRICK ON EDGE OR FLAT

601. Bassé —Th'e'foundation shatl consist of coment crllme concrete iaid as per respective
specnﬂcatlon to the required thickness , or if approved by the Engineer, dry. brlck soling fitied with
sand.

602. Laying :— Over the concrete or soling, a fayer of brick-on-edge or fiat shall be laid in
mortar. The bricks shail bs 2nd class as specified in the work order. They shall be thoroughiy soaked
before taying. The bricks shall be faid on edge or fiat as ordered. The bricks shall conform to
spacification as laid down for bricks {Chapter i-Specification No. 8)

603. Joints :— The joints are not to exceed 8mm. in thickness. Courses are to break joint.

604. Curing :— The floor shall be kept well watered for 10 days after laying. If muoh traffic
s to pass over It bafore it is thoroughly cured, the surface shouid be protectsd with a layer of damp
sand. :

B0S. Dry Brick Flooting i thn a dry brick floor is being iaid, as Is suitable in some goods -
sheds, coal stacking grounds, ofc. the bricks are to be well burnt jhama bricks, or 2nd class bricks
as spacified in the work order. Over a solid foundatlon, a thin layer of sand Is to be spread and the

dry bricks are to be evenly embedded on this as close togelher as pusslble All ]oints are to bs filled

with sand., ) .

_ B, LIME CONCRETE FLOOR -

806. Dressing of Fill :— The earth filling after being thoroughly watered and rammed shall
be dressed down to correct levels, as shown on the drawings or as ordersd by the Engineer.

607. Base :— If ordered before laying the lime conorete, a spaclified thickness of dry brick
soling Jaid flat on earth or on dry stone baliast well rammed may be provided. '

808, Concrete - The concrate shall be composed of 0.5 cu.m of wet mortar mixed with 1
cu.m. of broken stons aggregate or brick-bat aggregate of 40 mm. gauge.

609. Laying :— The lime oconcrete shall then be iaid and thoroughiy rammed 10 thicknesses
as shown on the drawings (or as ordered by the Engineer), To ensurs the finished surface of the
concrete being at the corract helght, the surface level before ramming should be higher than the
finished surface by about 1/3rd the thickness of the finished layer.

610. Ramming:—The rammlng shail be done with iron rammers, welghing not less than 4.5
kg. each, and finished with wooden “thapis” till no Impression can’ be made on the concrets surface,
While ramming lime water shouid be sprinkiad on the surface of tha concreta to keep it mqls‘t When
this surface is finished, it should be kept damp for 7-days.. : L .

. B11. Cement prasrsr — (a) if cament plaster isto be useti on a lime_concrete floér, it |s to
cansist of 1 part of cement to 3 parts of sand prepared. in. accordance with the speclfication for
cement mortar . . : o

{b) The lime concrete surface being thoroughly damp, the csrnsnl mottar shall be laid as

stiff plaster not less than 15 mm. thick, and beaten down into place with very light “thapis® til it
creams. The surface shall then be trowelled sthooth and finished as ordered. The whole area of the

room Is 1o be done at one time to avoid ]oihts.
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{c) Lime concrete 1:3:6 laid In baée course of floors will be paid as per item No, 1 of section
'B". The priming coat of plaster in cement mortar 13, 15 mm. thick over the base course wil be paid
as per item No. 1(b) cf saction H. :

612. Curing :— All dpenings out of the room sha!l then be closed with earth bunds, and the .
fioor flocdad with water. The floor should then ba left, to set for atieast a fortnight under water, more
water being added to keap up the level from time to time. If possible, the- fisor should remain
drowned for a-month, and if not, should be washed down two or three times daliy for a month after
the floor is brought into use.

C. CEMENT CONCRETE FLOORS

613. Sub-grade — in case the concrete floors are 1o be lald directly on rammed earth,
moorum.or coal ashes, sand should be sprinkied & rammed on the (rammed) sub-grade betora
laying the concrete. The sub-grade in all cases shall ba formed to proper Isveis, waterad and well
rammed cr otherwise consolldated before laying the concrete. It shalt be noted that any slope
required 1o be provided in the floor is 1o be given to the sub-grads.

€14. Sub-floor or base concrete '— As soon as the condition of the concrete base permits,
and before it has fully hardened, all dirt, iaitance and locse aggregate shall be removed from the
surface by means of a wire broom, which shail ieave the coarse aggregate slightly exposed and the
surface should otharwise be roughened to improve bond with the topping. When it is not possible
to remove laitance and roughen the slab by brooming, the surface shall be cleaned and prepared
for bond by chipping after the base has hardened. Just prior to piacing the finish, the base shall be
thorcughly cleaned by serubbing to the satisfaction of the Engineer. When the wearing course Is lald
over a base course of lime conorete or cement concrate of a weak mix, the top iayer shall be placed
in positlon before concrete In the base course has completely set, the surface being thoroughly
cleaned and weli moistened immediately before laying the top layer. it Is of utmost importance in
syoh a case, to see that the base course Js laid with mix containing minimum ameunt of water that
will giva workabillty. When the wearing course is laid after the basecourse has set, the base course
must ba thoroughly cured for atleast 3 days before the wearing coat is laid. A thin coat of neat
cement grout shall be broomed Into the surface of the base siab for a short dtstance ahead of the
topping which shaii be applied before the grout gets hardened. .

615 Thickness .— The thickness of the floor shall be as specified in the drawmgs or as
ordered by the Engineer.
816 (a) Mix .— The coarse aggregate used for wearing coat shouid be carefully selected,

sulficiently tough and hard stone (or pea graval it so speclfied) broken in & mannar that will provids
particles of regular structure condycive to good anchorage. Elongated or thin plate like fragments

should naver be used.

(b} The sand shouid be coarse grained and ciean. .-

(c) The least amount of mixing water that will produce a workable mix and wili ailow
finishing without.excessive troweiling must be used. - :

(d) - For large works mechanical mixing and yse-of surfaca vibrator should be resorted to
as directed by the Engineer. (Nothing exira shail be pald for the use of these mechanioal
appliances). _

617. Laying \— (a) The concrete shali be taid in aiternatlve bays not exceadmg ‘6.0 sq, m. ,

each, formad with strips of wood or flat iron on edge, olled to pravent sticking. The odd numbers in
tha first, third, etc. rows and even numbers in the second, fourth, etc. rows shall be iaid first. Atleast

v
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48 hours {24 hours when rapid hardening cement Is used) shall elapse before the concreting in the

- remaining intermediate bays is commenced, Befors filling up the intermadiate panels, the sides of

the hardened flcoring panels shall bs painted with a bitumanastic paint to ansure neat, straight
joints, frae from sarrations. Aftér being placed, the ooncrete shall be ‘spaded with suitable tools to-
prevent formation of volds or honeycomb pockets. The concrete shall be brought to the specified

lavels by means of a heavy straight'edge resting on the slde forms and drawn ahead with a sawing

rmation, in combination with a serias of lifts and drops alternating with small Jateral shifts. When
concreting the remaining alternate bays care shall be taken to ensure that the edges of previously
taid bays are not broken by careless or hard tamping.

{b) tmmediately after laying the concrete the surface shail be inspected for high or low-
spols and any needed correction made up by adding cr removing the concrete, After striking off the
wearing ccurse to the'established grade it shall ba compactad with 2 wooden float. The tleating shail
be followed by steel irowelling after the conarate has hardened sufficiently to prevent excess of fine
matetial from working to the surface. The finish shall be brought to a smaoth surface free from
defects and blemishes. No dry cement or mixture of dry cement and sand shall be sprinkied directly
on the surface of the wearing coat 10 abacrb molsture or to stiffen the mix. After the concrete has
further hardenad additional trowelling shait be done to the satisfaction of the Enginear. Where
ordered, an approved non-stipping pattern shait be given to the surface before it sets hard.

€18. The verticai edges cf the bays shall be neatly marked on the surface of tha goncrste
with a pointed trowel, -

619, Curihg and Protectfon — Ail freshly placed concrete shall be protected trom the
elaments and from all defacément due to bullding cperations and traffic of men and antmais. The
contractor shalt provide and use when necessary, at his own cost, tarpaulins to completaly cover
or enclose all freshiy finished concrete. As soon as the concrete has hardened to prevent damage
theraby it shall be covered with af least 25mm. cf wet sand, or ather covering ccnsidered satistactory '
by the Engineer and shall be kept wet continuously by sprinkiing with water for atleast fifteen days.
After the curing Is completed the surface shall be thoroughly cleaned and washed. '

620. Coloured Ficars =— When ordered, the floors shall be coloured by the adﬂition of
plgment.

621. Polishing of floors :— When, Instead of smoéth finishing, & polished surface Is ordered
the poiishing shall be done in accordance with para 630 of the spacification on “Terrazo tlooring and
dado”., '

D. TERRAZQ FLOORING AND DADO (iN SiTU)

622, Under layer - The under layer shall be lald'as in the case of ordinary cement conorete
tlcoring in panels, faid to required levels. As soon as it is evenly spread It shali be quickly beaten
with wooden “thapis” or masons trowel to an svan but rough surface td torm key for the top layer.
Suitable alluminium dividing strips shali be piaced In such a way so as to torm bays of square
patterns etc. as ordered by the Engineer. The top of the strips shall be atleast 1 mm. abcve the
finished {evel of the floor. _ ' 3

623. Marble Chips '~ Tha marble chips shall ba of uiform approved size. They shall be
machine crushed of approved quality and coiour and-shall be free trom fcraign matter, dust ste.

624. Top layer — Cement and marble chipé shiall be mixad dry in the ratio of 1 cement : 2
marb!e chips. The mixture shall be well turned over, adding just anough water to obtain mix of driast
consistency possible to work with a sawing motion of the strike-off board or straight edge.
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625. Coloured finish :— (a) The accompanymg table may be. used as a guude to determine
the approximate quantities of high-grade plgments required for the colours and shades,

' _ Gommercla! names of ) Approximate quantities
Cciour desired. colour for use with cement = required Kg. pet bag of cement

. o ' o , "Light Medium
' : shade. shade.

Grey German town iamp black ' . 0227 0454

Biug-black and or carbon black or L - 0.227 0.454 -
black. : black oxide of manganese , 0.454 0.807
‘ . or mineral black ' - 0454 - 0.907
Biue Ultramarine biue : _ - 2.268 . 4.052'_
Brownish or dull Red Oxide of iron ' 2.268 4.082
brick red :
Bright red to ver- Minarai turkey red 2,268 4.082
million ‘
Red sand stone to tndian red 2.268 4,082
purplish Red. '
Brown to reddish Metallic brown (oxide) 2.268 4,082
brown _ '
Buff colonial tint Yellow ochre or yellow oxide ' 2.268 4.082
and yellow. )
Green * Chromium oxide or greenish blue _ 2.268 4.082
. Ultra-marine _ _ 2722 5.444

() Whnen a coloured finish iz ordered the pigment-shall be non-organic, of approved
manufacture and sultable for mixing with cement. When lighter shades are deslred approved white
portland cement shall be used instead of ordinary Portland cement, The quantity of pigment reguired
to produce the dasired shade shall be determined before hand by experiment. The pigment shall be
thoroughly mixad dry with cement and sufficient quantity of the mixture kept apart for subsequent
grouting of pin holes that appear as a resuit of cutting and poilshing. Dry mixture for whole work
should be prepared at ane tims, otharwise it may be difflcult to obtaln a unliorm colour throughout.

826. Placing top layer — The terraz¢ finish shali be lald In bays nct exceeding 1.5 sq.m. or
as directed. The terrazo shall be laid in position siightly off the firished surface so that after rubbing
and polishing, the thickness of the tinished surface is not less than the specified thickness.

627. The surface of tha 1op layer shali be trowelled over and brought true to required levels
by using a straight edge.

828. Rolling .— Just before the initiai set takes place, the tcp surface shali be roiled length-
wise and cross-wise $o as to secure tharough compacticn of the marble chips and cemant paste.
Additional marbla chips of the large size shall bs inserted in the topping where required, and roliing
continued untli nearly 85 percent of the finished surface shatl be composed of stona. Immediately
after roiling the surface shali be floated and trowelied once. No attempt shali be made to remove

trowel marks.
629. Junction and Corners — - The junction of floor and wall, dade or skirting shall ‘be
rounded off to a uniform radius as directed witheut ary extra payment,
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830. Finishing :— After an Interval cf 12 to 24 hours, when the terrazo concrete has
hardened enough to prevent dislodgement of aggregate particles it shall be evenly and smoothly
rupbed with carborandum stone (60 grade) or ground down with an approved type of grinding
machine shod with free, rapid cutting carborandum stones, till marble chips are evently exposed and
the surface is smooth and even. The floor shall ba kept wet durmg the grlndlng process. All materiai
ground off shall be réoved by thoroughly washing with water. Air holes, pits and other biemishes
shali then be fllled with a thin grout of cement and colouring matter In the proportion used in the
terrazo concrete. The grout shall be well pressed in the holes with a trowel. After an.interval of 2
and 4 days the surface shall be agaln rubbed and polished with carborandum bricks of 80 and 100
grada respectively. Air holes and pits appearing after each rubking and pelishing shall be groutad
as dascribed for the first rubbing. The final polish shali be carried out after an intervel of 15 days
with polishing stones or carborandum bricks of FF (finest) grade. The surface shali be polished
smooth to-the satisfaction of the Enginger, Simiiar procedure shall be tohowed while poiishing with
maahins.

831. After the final polish, cxalic acid shail be dusted over the surtace at 0.03 kg. per sq m.
sprinkled with water and rubbed hard. The tollowing day, the fioor shall be wiped with a moist rag
and dried with a soft cioth. After the floor is compietely dry, a hot mixture of turpentine and bees-
wax (4:1 by weight) shall be applied to the suriace and rubbed with clean cotton waste. The rubbing
must be continuad until the floor ceases to be sticky. It would however be preferable to use an
approvad type of patented ficor polish, particutarly on a large work involving substantial quantities
of terrazo work.

832. The floor shall be protected trom tralfic of all kinds and damage from other sources, by
the contractor at his own cost and kept covered and damp tiil it Is given the final finish.

E. CEMENT TILE (PLAIN AND TERRAZO) FLOORING - .. -

633, Tiles— Thetiles shall conformito Indian Standard Speclflcatlons for “Gement concrete
fiooring tiles™. Uniess othgrwise ordered the WGaring surface.of the- tiles. shall be mechanlcally
rubbed atleast once by the-manutacturar and shalk-have uniform colour, The wearing face of the tilas

‘shali be plaln and free from pro;actlons and depressions without cracks and shall be parallel to the

bottom surface of the tile, The tiles shall be uniform In size, true and squara, with sharp edges and
frea from twlst, cracks or other defects and shall be obtained from manufacturers approved by the
Englneer. The minlmum thickness of the wearing layer for "General purpose tlles” shali be 6.0 mm.
The wearing layer for coiourad terrazo tiles shall consist of colourad terrazo finish using marble chips
of best avallable variety and should be got approved by the E]'lgmeer before use. The contractor
must produce a centificate from the manufacturer of the tiles statlng that the tiles conform to i.8.

Spacifications No, 1S:1443-1972,

634. Floor Base — The floor base to which the files are 19 be fixad shall be roughened and
well watared before hand. Some times, on old uneven floors a leveiling Course of concrete is
necessary to ensure satisfactory results.

635. Laying .— The tiles shall be laid In a mortar bed composed of cne part portiand cement
to 5 parts of the clean washed sand, as ordered, with neat cement slurry mixed with pigment to
match the shade of tllas betwean |oints. Before iaying, the tiles shall be soaked In water for atieast
80 minutes and then allowed to dry for about 10 minutes. It is advantageous to have the tiles damp
but not wet when they are lald. Only a small amount of mortar enough for 3 or 4 tiles shall be spread
at a time. As the tiles are placed in the mortar wat cement slurry, they shali be tamped down with
thehandle of a hammer or a trowel until their eievalion is exaclly in fine with that of other tiles. A
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square and a tevel shall be used on every course to be sure that the tites are piaced evenly and that
the points are uniform. The top surface of the tiles shail be laid to a true plane, as directed.

636. In case the dimensions of the room do not fit a muttipte of the tile dimensicns, after the
border is ailowed for, a fractlonal tile can be used to flil the space. Alternatively, the border can be
laid in situ to suitable dimension. - - , S

 837. Joints: The joints shall be.uniform and straight. Six or seven hours after the tiles have
been laid the fioor should be washed with plain water. The joints shall be then filled with neat cement
slurry mixed with a pigmant to match the tiles, The surplus grouting materials shall then be removed
with saw dust or old gunny bags. No cna shali be allowed to watk on the fioor during the first 24 hours
after.it is finished. ' . e T S T
638 Curing :— The work shall be kept wet and protected for flfteen days before starting the
pollshing. : : : : . o
639, Polishing:— The fioor shali ba finalty polished in an approved manner to the satisfaction
of the Engineer, and washed clean, Wherever power supply is available the floor shouid be thrice
machine polished except for small works where hand polishing may be parmi}téd by the Engineer.

840. Wax polishing -— After the floor has properiy cured and set, 'pre!erably after thee ficor
has been used for about two months, a thin coated wax pollshing of approved makes shall be
applied, then subbed with cotton waste till it ceases 1o be sticky. . '

F. WHITE GLAZED TILING N FLOORING

641. Tiles :— The tiles shali be of approved manufacture and quality and shali be scund,
hard, well and evenly glazed, free from twist and oracks, with true and sharp arises. The rear face
shgli be grooved or recessed In parts 1o previde key for mortar. - " L

§42. Laying — The tiles shall be soaked by submerging in water for-a minimum period of -
30 min. befare fixing. The floor base 10 which tites are to be fixed shall be rough and weil watered
before hand. The tiles shall-be bedded in cement mortar as specified: The mortar shall also be

“applied on the back of the tiles and aiso thinly to the edges after which the tiles shali be pressed

and tapped home. Top surface of tiles shall be lald to true plane, lavel or to falls as directed.
843. Joints:—Thae joints shatl be unitorm stralght and as thin as possible. The exposed joints
shall be filled up fiush, with white cement slurry. ' ' _
644, Curing — The work shail be kept wet and protected with saw dust for ten days and
thoroughly cleaned and washed aftarwards. .

G. MOORUM FLOORING

645. The thickness of moorum flooring should be 10 cm. after compactlon it snall be laid in
2 layers of 5 cm. each. Each layer should be watered wall and compacted with 1 tonne hand roller
or hand rammed with heavy wooden or steel rammers. The time Interval between the two layers
should be as minimum as possible and the top iayer laid when the base layer is in green stage after

rallingframming.
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CHAPTER VI
PLASTERING AND POINTING

A - Programming of work in relation to Plastering.

701. For plastering work, ail buiiding operations requiring use of water, such as construction
of brick and other types of walls, the encasement of steel columns and beams with concrete, etc.
shall be so programmad that they are, sufficientiy dry and matured to recelve the plastar without
subsequent damage to plaster. . . - o :

702. Ali service pipes, wires stc. that are to be embadded in '_the,pias_'tér shall be combleted
and sultably protected against corrosion, where neoessary, before piastering is begun and the time
of plastering shail be scheduled accerdingly.. - L : '

703. Where cothar bullding operations are required 1o procaed simuitaneously with plastering

{for example fixing of services on large contract work) special care shaii be taken to programme the

werk so as to causs the minimum amount of interferencs. Plastering operation shall be so scheduled
as to ailow sufficlent interval between underceats and tinishing coats. ' '

704, Plastering operations shail not be started until necessary fixing, such as doors,
windows and manteipieces, fittings for light and services, etc. are completed and all plpes and
conduits to be embeddead in the wail are installed.

?05. A preliminary inspection shall bs made ‘o ensure that the surfaces are even and
suitabie dry for plastering.

706. Care shall be taken to ensure that subsequent building operations dc not cause any
appreciabie damage o the plaster work. This may be achieved by careful programming and by the
avoldande 6f last minute alterations in the design or in the sequence of work. Where such aiterations
are un-avoidable permanent decorative works shall be postponed.. . :

" B.:- PREPARATION OF SURFACE FOR APPLICATIONS OF PLASTER

| 707. Masonry walls on which pléste'r',ls to*b'e appiied directly shail be cléan and dry with joints
raked to a depth of at laast 12 mm, . ' .

708. The loose layer of dust on masonry shall be brushed away before the plaster is applied.
A bunch of coir rope or wire brush may be used to be more sffective. A freshly cast concrete surtace
is often coverod by laitance and this shall be removed. Al smooth surface shall be suitably
roughaned to ensure adequate bond with the plaster. . _ :

709. Suction Is the force by which the plast'g:r is heid on to the surtace after it is laid and till
it is hardened, and this is achieved by wetting the wall sultably it Itis dry or by applying a ooat of
cement grout, as in the case of a concrete surface with low suctipn.

740. The wall shall nct be soaked but oniy dampenead evenly before applying the plaster. If
the surfate bacomes dry in spot, such areas shall be moistened again to restore uniform suction.

711. Plaster work whenever possible, shali be dcne on the shady side of building as it is
difficult to keep walls properly damp when exposed to sun. The plastering shall not be commencad
unless the preparatory work [s passed by the Engineer.

C :- PREPARATION OF MORTAR FOR PLASTER
712. Daleted. '
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713. Cement plaster : Cement and sand shall be mixed dry in the specified proportions 10
obtain a uniform colour. Water shall then be added to get the required consistency for the plaster.

714. Cament mortar shall be used within half an hour after the addition of water to cement
provided it is kept agitated or turned over at intervals of at lsast 20 minutes. Any mortar for plaster
which is partially set shall be rejected and removed forth-with from the site.

715. MixIng is to be done on a clean water tight platform. Correct proportion of sand is to be
measured in boxes of appropridte size in relations to the standard cement bag and the assigned mix.
During mixing the mortar shall be hoed back and forth with water and well turned te ensure uniform
mix. ’ | '

716. Use of cinder :- Whera sand is not available the Engineer may permit the use of cinder
in type | and !l quarters or any similar light structures. Cinder should-be hard and coarse collected
from the bottom layers of old dumps, at ljeast 1 metre’ below the surlace. Cinder should be
thoroughly washed tfor removing sulphur and fcrelgn matters. This should be dried, ¢rushed and
selved through 3 mm square mesh to siiminate larger pleces. For plaster work cinder shouid be
used with cement only. The cinder should conform to specification No. 8 (b)-for Coal Ash.

b - APPLICATIONS OF PLASTER

717. In the case of cement plaster, the commaencement of the set is accompanled by a
noticeable stiffening of the mix. In the case of cement plaster heavily gauged with lime, howsavar,
it is not always abvious to the operator whan the set has started and it is with this type of mix that
the retention of the full measure of strength afforded by the cementltious material is particularly
important. Such plaster may be overworked both before and after application with resultant
impairment of the set ot the gauging plaster. This not only reduces the strength of the material,
but also gives it the shrinkage characteristics of a pure-lime plaster with its liable accompaniment
of the surfaoe cracking. it is essential, therefore, that mixes shall be used as soon as possibie after
water has been added. . "

718. For external plaster, the piastering operations may be started from the top and carried
downwards. For internal plaster, the plastering operations may be started wherever the building
frama is ready and the temporary supperts of the celling resting on the wall or the floor have been
removad, . : S Co : S

R -,

" 719. The first undercoat Is men:applled'to'cellin‘gs and walls, It Is an advantage t0 plaster
the ceilings firat 1o-permit removal ot scaffolding before plastering the walls. inthecase of high roots
the same scaffolding may be needed.for plastering the top portions of the walls.

. 720. The rengdering coat (where necessary) shall be approximately 10 mm, thick and carrled
to the full langth of the wall or 10 natural breaking points like doors and ‘windows. Before the
. rendering coat hardens, it shall be desply worked, and done to a rough surface to provide
mechanical key for the second coat if any. In cage of 12.7 mm. tHick cement plastering, the floating
coat of 3 mm. thickness shall be applied while the under coat is still to set and the surface rubbed

smooth_.

221. The Schedule provides rates for 10mm, 15mm, 20mm & 25mm. thick plastering. The
thickness of plaster to be adopted will be decided by the Enginsat In each case unless otherwise
provided for expressly in the dstailed working drawings.

722.  After suitable time Interval, the second coat may be applied. After a further suitable time
interval, the finishing coat may be applied first to the ceilings and then to the walls. The hardaned
coat shall be dampened evenly before starting the application of the subsequent c_oat.

-
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723. Somstime, ends of scaffclding ballles have to be housed In the wall which is being
treated with otaster. In such cases after the bailies are taken out, the hole or holes left in the wall
shall be filled yp with brick and mortar, and the patch plastered up true, even and smooth in
conformity with the rest of the wall, so that no sign of any patch work shows out.

724. Where corners and edges have to be roundad off, such rounding off shall be completed
along with the finlshing coat to prevent any joint marks showing out later,

E. NEERU FINISH. Para 7256-728 Deleted.

»

F:- CURING

725. To develop maximum strength and density in the plaster, it is necessary to cure cement
piasters proparly. Each coat shall be kept damp continuously fer at least two days. Moistening shall

commence as soon as the plaster has hardened sufficiently and is not susceptible to damages. The -
water shall be applied by using a fine fog spray or common water spraying syringe, Sacking of walil .

shall be aveided and only that much of water as can be readily absorbed shall be used, Excesslve
svaporation on the sunny or windward sides of buildings, in hot dry weather, may be prevented by
hanging maitings or gunny bags on the outside of the pia;ter and kesping them wet.

The finished plaster shail be kapt wet for atleasf seven days.

G :- POINTING .

730. Intace work that is to be pointed, care must be taken that raking out of joints to a depth
of atleast 12 mm. Is carried out while the mortar is still soft and fresh.

731. The pointing will be done as the masonry progresses; if and when specially ordered
otherwise the pointing will be done on completion cf the whole weork.

732. Before pointing is commenced the wheole surface is to be properly cleansd with
cogoanut husks wire brushes to produce a clean smooth surface. On no account any chipping of
the bricks is to be permitted, _ '

733. The mortar for polnting wiil ganerally consist of one par of cement to three of sand.
Only that'much of mortar myst be prepared at a time as can be used yp befora initial setting tgkes
placs. '

over the face of the stene or bricks. Horizontal lines must be truiy horizontai and ve_rtic'al lines truly
vertical except In case of Random Rubble masonry.

736. It s sometimes desirable to emphasize the pointing by making the joint lines of a darker
colour, and this oan be effected by ah admixture of charcoal or-gash in the mortar.

Curing is to be done similar to plastering.

736. Cement Punning :Cemant punning at 13.5 Kgs par 10 sq.m. is generally done in dados,
skirting and floor finishing.

734, All peinting m'ust he nea'tly énd cleanly done, and:no mortar should appear smeared .

R Do,
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CHAPTER Vil
ROQFING

801. Before putting on the sheets, it must be ensured that the roof trussas or rafters are
properly set In position; puriins fixed at proper places in relation to the lengths of sheets to be used.
Their leve! and alignment also must be checked by a string. Variaticns in level should be adjusted
first by raising or lowsring the purlins or rafters as necessary. '

A :- CORRUGATED IRON SHEET ROOFING AND WALLING

802. The sheets shail be laid with Japs of 15.0 cm. at the ends of one or two corrugations
at the sides, starting the laying from the side opposite that ot the prevalent winds in the monsoon.

'803. For the galvanised iron Sheets, screw or bolt holes are to be drilled and not punched, -
from the inside towards the outside, about 23.0 cm. apart on the sides, and at every second -
corrugation on the ends, care being taken that all holes shall occur in the ridge of the sheet as lald,
and never in the valley of the corrugations.

B04. The sheets shait be carefully set on the purling and fastened to them by best
quality approved galvanised lron screws and washers or by bolts and washars as may be shown on
the drawing or specified by the Engineer. The galvanised iron bolts shall be used with ‘Limpet’
washers, . _

805. The ridges and hips shail be of neat galvanised sheets of specifled gauge with a 300
cm lap cn each side, securedly fastened dcwn s0 as to prevent the rain driving under it.

806, Wind ties should be provided on all roofs. Particularly far open sheds or varandahs
where the wind can get under the roof, it is absolutely necessary to fasten down shests by
continuous length of flat iron 50 mm, x 6 mm. wind ties. At Jeast one wind tis will normally be required
for each row of shests, on the siope of the roof. -

B :- ASBESTOS CEMENT SHEET ROOFING

BQ?. Cat ladders or roof boards must invariably be used by men working on the roofs. No
unauthcrised person shali be permitted accass to any area ovar which the sheeting is being laid.
Whera -it.is not possible to keap this area clear, the contractor shall take necessary protective
measures for the safety 6t the persons getting access to the area,

808. The asbastos cement shests shall be handled and stored In the best possible manner
50 as nct to damage the sheets in any way. All damages caused due to careless handiing or storing-
shall be bome by the Contractor, The sheets shall be stacked gn Firm and level ground laid on
wooden battens according to the stacking methods specified by the manutfacturers and protected
from damage. When they are stacked for any length of time they: shall be. stored under cover.

809. Asbestos cament materials shall be cut with a saw and drilled with brace and twist drill.
The hole shall on no account be punched. The hole shali be 1.5 mm. larger.than the diametar of the
fixing bolts and shali always bs drilled through the crown of the corrugations and never on the flats
or valteys. The holes for fixing the sheating shall be drilied in the exact position to suit the purlins,
.o, on the centra line of the purlins, If these are of timber and square head coach scraws are used,
or as close as possible to the back of the purlin it steel angles are used. To achigve thls object it
Is necessary to drill the holes on the sheels after these are put in tha correct position.
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810. All sheets and accessories found 1o be cracked after fixing shaii be replaced by new
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ones. The cracked shesets so removed shall be salvaged by the contractor by cutting into smaller but
sound langths where ordered; Nothing extra shail be paid for such work. '

811. The nuts of J belts, crank bolts or heads of coach screws should bear on a galvanised

iron washer which in turn shall be beddad on an approved type of bitumen washer. The screws or ;

bolts shail be tightened sufficiently to seat the bitumen washers proparly over the corrugations.

812. Unless otherwise specified in the manufacturer’s instructions, where 4 corners of
sheets overlap, two of them must be mitred (Cut oft.). '

813. Asbestos cement sheets and accessofies shall be laid strictly in accordance with the
manufacturers instructions which must be obtainad before starting the work, Principal instructions
for laying. "BIG SIX" type corrugated sheets and “Trafford” type semi corrugated sheets are glven

below :-
(@)
{b).
()
(d)
{0}

(Q)

The puriin spagcing shall not exceed 170 cm S

The spacing of members for side walling shall not exceed 200 cm. |

Free overhang at eaves shail in no case be more'-than 38.0 om. -

All sheets shail be laid with thelr smoother side towards the weather.

The end laps {i.e. horizontal iaps) shall not be less than 15.0 cm. for roof having pliches
of 21'/,° cr more. For flatter (less than 21'.,° pitch) roofs and normal pitch {21'/,° and
above pitch) roof In position of severe expesure, the end laps shall.be increased to 20
to 30 cm. as directed by the Engineer.

Side laps —

)

The sheets shall be iaid with side lap of half the corrugation starting the laying
fram the side opposite that of prevatent winds In the monsoon {i.e. side laps shall
be lald on the side facing away from the prevailing winds and rains.)

{li) Al Trafford sheets have one end marked “TOP" on tha smocth side of the sheet.
This end must always point towards the ridge. The sheets shall be laid with a side
lap of one corrugation the left hand smail corrugation ot each shaset being covered
by the right hand large corrugation of the hext shest.

Laying :—

() The "BIG SIX" sheets when-ald from left to right shall be laid- a8 under :-

The sheets shall ba Jaid from left fo right starting at 1hé eaves. The first sheet shall be

Jaid unout, but the ramalning shests In the bottom row will have the top left hand
corners cut or “mitred”. The sheets in the second and other intermediate rows will
have the top lefthand cornar and the bottom righthand corper cut with the
exception of the first sheet in each row which will have only the bottom righthand
comer cut and the last sheet In each row which wiil have anly top lefthand corner
cut. The last or top row sheet will have the bottom righthand corner cut with the
axception of the last sheet which shall be laid uncut. If the sheets are laid from

right to left, the whole-progedure shall be reversed. .
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The “mitre” descrlbed above Is necessary to provide a snug fit where 4 sheets meet at
a lap. It is out from a point 15.0 cm. {or whatever the length of the end lap may
be) upto to verticai slde of the sheet 1o a point 5 cm. along the horizontal edge.
This cutting may ba done with an ordinary saw af sita.

(iy  The “Trafford” sheets shall be laid from right to left starting at the eaves. The
first sheet shall be laid uncut but the remaining sheets in the bottom row will have
the top right-hand corner cut or mitred. The shests In the second and other
intermadiate rows shall have both the top righthand corner and bottom lefthand
comer cut with the excepticn of the first shest In each row, which shall have
only the bottom lsfthand corner cut, and the fast sheet in each row which shall
have only the top righthand cormer cut. The last or top row sheets shall have the
bottom lefthand corner cut with the exception of the last shaet which shall be laid
uncut.

The “Mitra” described above is necassary to provide a §nug fit where feur sheets meet

at a lap. The length of the mitre Is 15.0 cm. (or whataver tha langth of the end lap
may be) and the width is squa! to the width of corrugation. '

(h) - All fixing accessories shall be of galvanised iron and machine made. Hook bolts, and
coach’screws shali be 8 mm. dia and shall be insertad through 11 mm. holes drilled (not
punched) in the orown of the corrugation. Each accessory shall be providad with one
bitumen impregnated asbestos-felt undarwasher and one G.I._3washer..‘00ach'screws_
for fixing sheets thrcugh wood work shalt be normally 11 ¢m. to 13 cm. lang, hook bolts
shall normally-be 8 cm. + depth of putlin for single sheet fixing and 8 cm. + depth.of
purlin where 2 sheets overlap or wherse ridges or other accessorles are ic be fixed with
the shest. @.1. seam bolts shall be used In stitching ridges, corner pieces, finals, etc.

C:- LIME TERRACING ON FLAT R.C. ROOF - Para 814 1o 819 Deleted.

D :- TARFELT
820. Waterproofing roofs using bitumen impregnated felt or similar fabric over reinforced
concrete slab or on old lime terracing.
When bitumen or tar are proposed o be used, the following specifications are to be
followed :- :
821. The work shall generally be done in dry weather as the tar or bitumen will not stick
properly to damp syrfaces.

822. Rooflng Falt will fully conform to specification No. IS: 1322-1882 Type-3, Grade-l, for,

Bltumenous felts of Indian Standards - Institution and each roll of Roofing .Felt will bear the
certification mark of the said Institution. In this connaction the cods of practice No. 1S : 1346-1976
of the Indian Btandards Institution may aise be referred to for laylng treatment which should be
followed it directed without any extra cost. : a ‘ - o

823. The roof is to be thoroughly cleanad of all foreign matter. Any previous treatment [s to
pe cleaned off completeiy. All cracks are to be cut open and filled with 1:3 cement mortar,
depressicons on the surface of the root are to be fllled up with cement mortar to allow a free flow of
water towards tha outlet drains. Where therg are parapets, the roofing i$ to be turned up atleast
15 cm. from the surface and tucked Into the parapet ic a depth of atleast 5 cm. The rooting Is to
be similarly turmed up against and tucked into chimney stacks, tank supports or simliar
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masonry structures on. thé. roof. All-junctions .bptween, the horizental and- ihe vartical are to be

lpvelled off. _ .

824. The roof shall then be treated with an approved tar or bitumen priinar 1.484 Kg/Sq. m.
at the correct application temperature over which the felt is to be-laid, commencing at the lowast level
and warking towards the highest, thereby ensuring that the cover laps of the strips do not oppose
the diraction ot flow of water, ali over laps shali be at least 8 cm. Flashings to parapets and other
vertical surface are to be made of independent pieces of felt with an overlap of at least 8 cm. on :
the previously laid surface and the treatment taken up at lsast 15 cm. from the reof surface and
tucked in 5 cm. and pointed. At drain, outlets, the felt is to be taken down as far as possible, the lower
and two suter sides being treated with separate pieces of felt. All junctions betwesn the hcrizontal
and vertical are to be properly traated to guard against any leakage through the same, '

825. The surfaces of the falt shall than be thoroughly brushed clear off of all ioose mica, dust
and other impurities after which bitumen or tar of approved type shall be applied at the correct
application temperature Lniformiy on the surface at a rate of not'less than 0.7 Kg/Sq.m. The roof
shall then be covared with graval at the rate of 0.006 Cu.m/Sq.m. the vertical flushing belng seaied
only but not finlshed with gravel. ' :

828. The pea gravel shall be of 8 mm. size.

827. The toplayer is to breakjoints with the underlald tar or bitumen at the appropriate .
tamperature. The top layer of felt Is to be screeded-with an approved type of tar or bitumen lald at
the corract temperature and finished with pea gravel, The whole treatment in general shaltconform
to the relevant sub-clauses of this specification. - - _

828. In ordinary residential bulldings, the roof shall aiso be treated with bitumen or tar of
approved Quality at the rate of 1.484 Kg/Sq.m and then top impregnated with stone grit of 6mm size
at 0.006 Cu,m. '

E:- REPAIRS TO TERRACED ROOFS

820. | a special compound is being used, the makaer's diraction must be followed. Otherwise
the following should be done. '

830. If there are visible cracks in the concrete, holes should be made with a brace bit aboul
25 mm. deep at every 15 cm. A mixture of neat cement and water mixed to make a thick fluid shouid
be pumped into each hole with a garden syringe till the crack overfiows. It may be necessary to pump
in some more of the cement cream if the edges of the cracks show as the waterin the creamis drawn -
off. The excess cement can be scrapped off tha roof in-an hour or so after the work is completed.

831(a) I't the roof Is porous, it should be cleaned of all fungus gnd slime, and two washes
should be mads (1) & solution of 34 Kg. bar soap shredded and disgolved in 4.55 fitre ot bolling water

- and (2) a solution of 0.113 Kg. alum in 4.58 litre of bolling water.

(6) These solutions should then be jald on alternatély with whitewash brusthies tiil the roof
has had three coats of each. At least twelvé hours elapse between each coa_t, and care must be
taken not to work the wash up into bubbles when laying. / :

(¢} For the best results this work should be done whan the raof |s thoroughly dry, and If
possible, In sunny weather. : -
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F -~ REPAIRING OF CRACKS WITH CEMENT OR TAR/BITUMEN

832. Cleaning :— The cracks shali be cleaned out and in case of large cracks, uneven and
broken edges shall be cut to from V-shaped groove at least 6 mm. wide.

B33, Repairing with cement ~— When repairing of cracks Is spach‘ied tc be done in cemant,
the cracks shall be thoroughly flooded with water and aliowed to scak in before filling them with
cement slurry which should preferably have some anti-shrinkage compound of approved quality.
After completing the repairs the work shail be cured for at least seven days.

834. Repairing with tar or bitumen — {(a) When cracks are repaired with tar or bitumen
mixture, they shall be absoiutely dry and clean, uriless special type bitumen emulsion like “colas”
is used. When crack leaks tha following additienal treatment is desirable.

b) Cut 15 cm. wide x 13 mm. deep chase over the crack and after fllling the crack with
Bitumen bound the suyrface with 6 mm. thick Bitumen and covar with strofig heslan strip. Pour
Bitumen cver the hesian about 3 mm. higher than the surface of the roof to allow for shrinkage.

" Spread pea gravel over the Bitumen.

(c) The fillar shall be well tamped Intc the cracks with the ®dge of a trowel and feft flush
with the Surface of roof.

(d) The repalred cracks must cause no ridge across the. direction of the slope of root.
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CHAPTER'IX
WOOD WORKS

901. Doors and windows :-— Timber Doors and Windows are classified into the following
categories :- ’

ta) Teak wood frame with Teak shuttérs.
(b) Bija sal frame with Teak shutters.
(c) Sal frame with Bija sal shuiters. S

(d) Timber/wood (other than teak, Bija & Sal wood) of approved species frame and
shutters. .

902. Parmissibie dafacts — Defectlve knots such as decayed knots, loose knots, knot hotes
gtc. may be permitted only in the 3rd and 4th category of Deors-and Windows provided that they
shall not unduly weaken the member and further that they shall be plugged If they appear on the
exposed edges.

903, Defects Prohibited \— Timber for doors, windows and ventilators shall ba free frem
decay, fungal growth, boxed hear, pitch pockats or streaks on the exposed edges, borer holes, splits
and cracks.,

904. Moisture content :— Frames of paneis made out of timber with excess of moisture tend
to warp subsequently at loss of surgius motsture, Depending on the kind of timber, moistyre content
is desirable to be within 16 to 20 percent for framas and 10 to 16 percent for shutter..

905, Plywood :— Ply wood should not be used for panels of _'exter_ior doprs and windows,
- Whergver used the ply wood should-conform to 1.S. specification No. |8 303-19785,

908. Inspection-and measurements : All timber will be inspectad by the Englneer or his
repregentative before being used, and any rejected by him shall be removed from the werk site
forthwith. The Enginger or his representative shali at ali times have access to the Cotractor's works
and premises whether situated on Rly. fand ot elsewhere’to inspect the material used and the
quality of workmanship axecuted on any works in progress.

907. The Engineer or his representative shall not be barred from rejecting any wrought
timber on account of defective quailty by reason of his having previously passed the same timber
before it has been worked upon. '

908. Al doors and windows must be Inspected and passed by the Engineser before being pui
Into the work and na painting is {o be donse until the wood work is passed.

009. For doors and windows = The overall sizes as weil as the details should strictly
conform to the specified dimensions as approved by the Engin?er. ,

g10. Measurement of wood work will be jaken in cubic measures for frames and sguare
measures for shutters respactively.

T4

GONSTRUCTION AND WORKMANSHIP

g11. All assembly of shutters of doors, windows, ventilators and frames thereof shail be
exactly at right angles. In the case of framas, the right angle shall be chegked fromthe inside swface

of the members. - AN

912, Allthe members should be straight without any warp or bow and shall have smooth well
planed faces at right angles to each other. ' : :
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913. Horns if provided should not be less than 6.5-cm. in Iéngfh.

914. Heads, posts, transomes and mullions of door and window frames shall be made out
of single pieces of timber only. Tha heads and posts shall be throughout tenoned into the mortices
of the jamb posts to the full width of the latter and the thicknass of the tenon shall not be less than
1.25 cm, Transomes shail be throughout 1enoned into the jamb post in the same manner. The tanons
shall be close fittings Into the mortices and pinned with corrosion resisting star shaped metai pins
not less than 10 mm. diameter. The depth of rebate in frames for housing the shutters shall in all
cases be 1.25 cm. and the rebate In shutters for closing in double shutter doors or windows shall -
not be less than 20 mm., '

915, Styles, rails and solid panels In door and window shutters shall be cf the same species
of timher. So also shall be the members of the frama, '

916, Styles and end rails of shutters shall be made out of one piece only. Lock and
intermediate rails exceeding 20 cm. In width may be mads, out of one or more piece of timber but
the width of each plece shali not be less than 7.5 cm, where more than one plece of timber is used,
they shali be jolnted with a continuous tongued and grooved joint giued togather and reinforced with
metal dowels at regular intervals not exceeding 20 cm. Jointed pieces of timber shall belong to the
same species.

917. Panelling :— Solld wood penels shall be made out of ona or more pteces of timber of
not less than 12.5 cm. in width. In order to aveld warping, splitting and cracking, normaily pieces
not exceeding 20 cm. in width, should be used. When made from more than one plece, the pleces
shall be jointed with a continuous tongued and grooved joint glued together and reiforced with metal
dowels. The grairis of the solid panal shall run along the longer dimension of the panel. Panels shall
be framed into grooves to the full depth leaving an air space of 1.6:mm, and the faces shall be
closely fitted to the sides of the grooves. Obpening for glazing shall be rebated and moulded out of -
solid timber and shall be provided with mitred glazing'bequ closely fixed in position. The panels
shall be designed such that no singie timer of plywood panel exceeds 0.5 Sq. m. In area.

918. The contact surfaces of tenons and mortices shall-be treated before putting together
with a suitable adhiesive like animal glue for wood work or synthetic resin adhesive. Tongued and
grooved joints shall also be properly glued together. -

919. Tolerance — The tolerange on overall dimensions of doors and windows and size of
shutters shall not exceed + 3 mm, and - 0.0 mm. : :

920. Size of doors and windows — Appropriate size of the doors and windows to be chosen
from the list of sizes given in the drawing.

921. Fittings :— Three holdfasts of approved size and design shall be fixed on each side of '
a door frame, one at the centre point and the cthertwe at 30cm. from the top and the bottom of the
door frames. tn case of windows, a pair on each side shall be fixed at quarter points of the frames.

922, Each door shutter shall be fixed to the frame with three hinges of the type specified in
the schedule one ai the centre and the other two at 2dem. from top and the bottom of the shutter.
Each window shytter shall be fixed to its frame with two hinges of suitabie type at quarter points.

923. Each door and window shail have'the minimum fittings of one tower boit, one handle,
two cleats on [ntericr side of the doors and wiridows and oné metal lock bar on the exterior side for
ihe doors where nacessary. These afethe minimum fittings to be provided-for‘ordinary doors and
windows. For any bigger size doors and windows; axjra fitings are to be providéd as advised by the
Engineer-in-charge. Payment will be made for ail fittifigs-as per schedule separatly. '
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924, Sample for fittings should be submitted to the Enginesr-in-Charge well in advance for
his approva! wha shall retain this tli! the completion of the work. Hates in the schedule of rates are
Inclusive of Iabour and material for these fittings.

925, End of ail timbers resting on masonry or frames and horns etc. that go and butt agalnst'
the masonry shail be protected against moisture and decay with coating of coaltar or dther sultable
protectlve materials. The proportlon belng 0.90 kg of finfe with 4.5 litre of Tar. This is included in the
rates. :

926, GLAZING o o

(8) The glass used for panels shall be of good and durable quélity to be'suppiled by the
Contracior ghall be ot 5 mm./3 mm. In thickness. The particular type, quality and shade shall be as
agreed to between the Engineer-in-Charge and the supplier.

(b)  The glass shail be embedded in putty and securad to tha rebate by wooden beads of
syitable size and shape.

(c) For external glazed doors and windows, the beadings shali be flxed on the outside.

(d5 Wash leather, ribbon velvet, rubber, flannel, felt asbestos or other similar materiats may
be used in place of putly for internal glazing. The materials shall be fitted either as a bedding on one
side or in such a manner that it covers all parts of the glass which will be coverad by the beads.

{e) Mo giazing Is to be ccnsidered compiete umtlt all stains have been rernovad from the
surface of the glass and wood work,

{f) -Noglass is to be inserted In frames untit the frames have been pr!med and propared
for painting, so that the putty may adhara properly

(9) The Contractor shall make good any glass broken by hls workmen whllst claaning

(h)  Allthe windows shall be cleaned, all damaged putty or.glazing shall be repaired to the
satistaction of the Engineer.

(i} Forstesl frame doors. and wlndows speclal metallle pu'rty and ollps as speciﬂed by the
Makers are to be-used. :

927, WOOD WORKS OTHER THAN DOORS & WINDOWS ¢

All timber and wood works (other than doors and wlndows} ina buuldlng should after it has
baen passed by the Enginéer, have the priming coat of paint or oliing put on before being fitted in
posilon partioularly in case of roof work, All nail'holes and cracks should then be made gaod with
pulty ang all knots killed with quick lime and stoppad with red lead and oils and the surface pumised
or rubbed down with sand paper In readiness for the second ooat of palnl which should he applied
gfier the wood work has been fixed in position. .

Note :— Priming alone does riol provide full protection against weather and thersfore all
works should receive further coats, polish or varnish as the case may be within a -
reasonable perlod, Any cut surface, particularly that Bxposlng the graln should be
primed before the ]oinery is m positlon :

‘. |l
RN
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| CHAPTER X
PAINTS, POLISHES, VARNISHES, WHITE & COLOUR WASHING

A. GENERAL

1001. New-wood work is .to be _glven two coats :of' paints; these coats are:exciusive of the
priming coat. ' '

1002. The outside of the chowkats of doors and wlndows whloh are against the brick work,
as also all other timber embadded in brick work, is to be given two coats of bolling coal tar befora
araction, the payment for which will ba mada as per item 18 of Section 'J’ separately. -

1003. . Paint should not be applied to wood-work uniess it is well seasoned, The surfaces to
be painted must be thorcughly dty, clean and smooth.

1004. Ail wood work should be rubbed smooth with sand paper, first with a coarse grads
about 2'/, and then finished with a medium grads of paper, say 1/, when finished, no scratches fram
the coarse paper should show. Surface of wood work should be finished to the satisfaction of
Enginsar and got approved before painting, polishing or varnishing.

1005. Kiil the knots with patent knotting or with knotting made as foliows:-

To 142 gm. of shellac add 0.56 litre of methylated spirit, and when thoroughly dissolved, stir
in 14 gm, of red lead.

1006. The palnt is to be thoroughly- grpund up in pure tinseed oil in-the proper proportions
in & paint mill of approved pattern. if the paint to be used is supplied ready mixed, it mustbe reground
in a.paint mill befora use, so as o ensure thorough and uniform mix. The paint is t0 b'e used as soon
after remixing as possible (Paints are to be thinnad by adding pure boned linseed oil cnly). -

1007. In repainting old work the procedure sholiid be as follows :-

_ (a) Clean with lime wasgh or soapwash filling alt holes with pugty If old paint is blistered,.
rub down and scrap and then bring { forward with 3 or 4 touchings before the general sudace Is begun.
It old paint is greasy with smoke, ciean with spirit or turpantine before painting.

(b) Putiy for stopping holes in wood work shouid consist. of 85.gm. Iinsead oil, to 454 gm
of whiliing 1.6, absoiutely dead lime.

1008. Samples of alf paints are to be submitted to and got approved by the Englnaer befora
ardering.

1008. The priming, undercoating and finishing coats shali be of dmtinctlve tlnts.
1010. Finishing coats of paint shall be of such colours as directed by the Engineer.

1011. Preliminary trials of colour proportion shail be made and approved by the-Engineer
and when approved the whoie batch to be used on any one surface shall be prepared at once in
order to avoid coiour variations,

- 1012. In no case shall any paint be applied to any concrete cement or plasterad surfaces
until at least 4 months have elapsed after the completion of the work, or when approved by the
Engineer. If any fine crystalline sait deposits are then visible on the surface the whole. of the arsas
te ba painted shall be cleansd down with murlatic acid soiution.

1013, Sample boards showing tints of. all paints to be used are to he prepared by the --

Contractar and submiltéd to the Engineer and no painting is to be done unﬂl such samplas have
been approvad by the EngiHiear.




e
s

o — r— ¥ g SRR T T —

s St

1014. All paint on wood work shall be rubbed down with fine g!aés-paper betW‘een.e"a:bh‘caaL '

Each coat shail be hard dry and free from molsture or condensation before the next coat is applied.
The finishing coat shall be of approved tint. The work shall not show any hair mark, ridges or drops
of paint; and puddle in the corner of panels, angies, mouldings etc. shali not be left.

1015. Ajliron and steei work before painting is to be scraped and cleanad with wi_;é brushes
and finaliy with rag until all greass, scale, rust and loose substances are removed. Each coat s 10
be carefully and evenly appiied. No coat is to be applied untii the previous coat is hard, dry and
trge from moisture. ’

1016, Kerosina oil shalt not be mixed with any paint under any circumstances.

B. CEMENT PAINT (Snowcem etc.)

1017. Cement péinl shall be of approved manufacture and quality. it shou!d,'bé mixed and
applied in accordance with the manufacturer's directions. - - S e e

1018, Before palnting i§ commenoad 6n a surface, all dirt, ‘oil, greass, effiorescance and
paints of organic type shall be completely removed: Traces of oiifrom forins remaining-on cast-in:
situ aéncrete work shall be carefully removed by steel brushes or abrasive stone. I there is a general -

voating of ofl on the surfage, the entire area to be painted shall be lightly sand biasted.

Effiorascence on concrete .surfaces shail be removed by wetting the surface and then
scrubbing with & 20%.solution of Muriatic Aold. L '

1019. When the surface to bg painted is vei'y smooth it shail bs acid-washed or rubbed with
abrasive stone to obtain a sfightly roughened sirface. - .

1020. Before the paint is applled, the surface ta be painted shail be dampened uniformly. The
surface shall be sprayed several times with a few minutes interval between each spraying to aifow
the molsture 1o soak Inte the surface. ' :

1021. The cement paint shali be applied inthe specified number of coats. After the first coat
of paint has hardened sufficiently it shali be cured by keeping the surface damp for at least 24 hrs.

The surlace shall be wetted again just before applyiﬁg the second coat, At least 24 hours shall
elapse between application of the two coals. The sacend coat shall be moistensd with a tine spray
as soon as the paint has hardened sufficiently to prevent marring the surface. It shall then be kept
damp for not less than 2 days. ' '

1022. To-start mixing, only 1/2 the required amount of water shall be added to the powder .

and thoroughly. mixed to a stiff paste. Water shall.than be gradually added fill the desired consistency
is obtained. Paint should be stirred until all the particles are wet and is uniform. The paint shall
be kept stirred during use and no paint which has been mixed far a fongsr. period than one hour
shali be used. ' R A T |
1023. Inso far as is practicable, cement paint shall be applied In the shade: Open-sunshine
shall be_avolded espectaliy- during warm windy weather. .. .. o e

s

1024, - Brushes used for. cement paint shall have shott:stift fibre b.ris"tle__s-. Spray-gun apphica-

tion of paint may be empioyed Ii approved by ihe Englneer. T

¢, PAINTING IRON AND STEEL WORK'

1026. The surface to be painted shall be thoroughly cieaned and shall be dry and free from
dust, rust and scale. Ali steel work shail be thoroughiy cleaned with wira brushes or steel sorapers
and cotton waste or-cloth, alt rust and old paint being removed to the satisfaction of the Enginear
before painting is commencead. - ' '
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1026. The make, quality and shada of the paint used shalf be duly approved by the Engineer
and number of coats to be applied shall be as directed by the Engineer. =

1027. The work shali be fully painted over in two or threa coats as may be stipulated, of the
special-palint and when feasible, each coat shail be of a shads easily distinguishable, from the under
ccat on the same work, as a check on the number of coats applied. The said shades shali be
approved and fixed upon by the Enginser, who shall also determine the particular shade to be used
for sach coat aocording to its sequence. ' o S

In the cass of bridges in sections, where the sea atmosphers is Iikély"to have a corrosive effect
on the steel work, the steel work should be given a coat of raw linseed ofi betore the first coat. 3.37
litres should normally oover every 100 sq. m, of drea, - -

1028." In no case shall one coat ba applied ever another until the prévious coat had at least
a clear days for drying and has been inspected and passed. The painting shall be done only in dry
weather, and when the work is free from dust and moisture. Each cogt shall be thoroughly worked
in with the brush and the paint lald over evenly without brush marks. As soon as the surface has
been covered as evenly as possible, the brush should be passed over it in a direction at right angles.
Paint shali be applied by means of suitabie brushes. Appiication by means of rags orinferior brushes
wiil not be allowed. '

1029. The following slze of brushes are generally used
a)  For dusting large flat syrfaces-size 35.5 em. to 30 om.
b)  For Girder work = Size 20 cm. to 10 cm.
¢) * For Wood work = Size 15 om. to 5cm.
. 'd); " For fine work = Sizé 10, 5, 2.5 & 1.3 om.

D.. PAINTING WOOD WORK " e
1030, Each coat of paint shall be aliowed to dy. thoroiighly before-the next is laid, and all

except-the last coat shall be slightly rubbed down with sand paper &g.ordered. Atout 0.45 kg. of _

pumice stone Is required for 93 $q. metre for rubbing dn_‘.iWh .oltl'surfac'sé"j;j?h'e work shall not show
any- halr marks, ridges or drops ‘of paint and no puddles in the corners. of panels, angles of

mouidings, etc. shall be ieft. When the surface is dry priming coat shali be applied before the paint
of the requlred colour or tint is applied on new woodwork. - '

'1081. Ofling — Wood work not exposed to weather may be oiied with pure double boiled
linsead ofl, instead of being painted, if so directed by the Engineer. Ons coat for old work and two
coats for new work in dry weather are generally requirsd. The wocd work must be theroughty
cleaned, rubbed down dry and smooth before applying the coats of oil.

E. VARNISHING .

1032. Wocd work to be varnished shall be finished smooth with the plane and shail not show
whera shavings nave broken off or the piane has jumped. It shall then be rubbed smooth with
medium and fine sand-paper. In no case the sand paper shall be rubbed across the grains, as In
this case aven the finest marks will when the work is finished.

1033. The wood work,sha_il'then be sized with thin clear glue, which shall be applied hot. It
shall then be rubbed down and sized with the same sizing nearly cold, if the woatd work is to pe'
stained, the staining:colcur shail be mixed with thé second coat of size which rﬁust__ be.applied
regularly, evenly and quickly, keeplng the colour on the flow. Jolning up with work already dry wili
resulf inta patchy and blotehy work. - o 3 " -
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1034, Tha surfacs shail then be rubbed down lightly with fine sand-paper, taking ¢are to rub
along the grain and to leave the coiour even, and ths first coat of good copal varnish applied. As
far as possible, vamishing should be done In dry weather. ' -

1035. If two or three coats of varnish are ordered the first coat of varnish shail be rubbed -
down with fine sand-paper and second and third coats applisd according to orders. '

_ ‘F. POLISHING. | S
1036. The wced to be polishsd, should first be painted with a flller composed of 2.27 Kg.
of whiting mixed in1.5 iitres of spirit left t¢ dry and then sand-paperad. A thin coat of polish should
then be applied and sandpapered before appiying second and third coats, :
1037. A good French polish can be made by dissolving the following ingredients in 13.5 iitres.
of methylated spirit :- - : 2 ' -

Shellack black : . — 1.4 Kag.
Olibanum  —  0.28 Kg.
Gamboge — 023 Kg.
Copal or sandarac —  0.23 Kg.
Gum Benzoil. — 023 Kg.

1038. The gums are crushed smail and added to the spirit and the mixtura is agitated until
the gums are dissolved. A warm bath aids the operation. Alternatlvely, ready mixed french polish of
approved make may be used if so directed by the Engineer.

G. WHITEWASHING
1038. The syrtace to be white washed shall be thoroughly cieaned of ali blois. mortar drops

" or foreign matter by means of coir rope or covoanut husks orbrooms before white wash is applied.

The white wash shail be prepared from shell ime/fresh white stone lime of approved quality.

1040.. Unslaked lime shall be placed in a large vessel full of water and shali be thoroughiy
mixed and stirred up untit the mixture atteins the conslstency of thin cream. It should then be -
strained through a clean cioth and mixed with 1 kg. 6f bolied gum for every 240 Kg. of iime. The.white
wash shall then be appiied with a brush verticatly and horizontally alternately to-a smooth, uniform
and white finish, the finishing coat being applied vertically. Doars, wihdows and fioors must be
protscted from being spiashing with white wash, splashing and dropping if any, shall ba removed
completely and the surface cleaned without axira payment. Each coat of white wash should be
aliowed tc dry and should be approved by the Engineer or his ropresaentative before applying the
naxt coat. When dry, the coat of white wash should show no signs of cracking ncr come off easily
on the finger when rubbad. :

1041. When lime wash is tc be used for disinfecting puipose, it shouid be applied hot, the
necessary heat bsing obtained by placing lime which is not fully Slaked direct into the mixture and
applying the mixture to the walls at once.

H. COLOUR WASHING

1042. The specification for white washing shall apply generally to this work also the: only
diffarence being that the necessary amount of colouring matter according to the tint required should
be added 1o the white- wash. No colour wash should be dene unless the Engineer has approved and
passed a sample cf the required colour. The sample should not be obliterated and if tt}é contractor
should deviate from the selected sampls, he shall, at his own expenditurs, recoiour-wash the whole
building or bulldings to the satisfaction of the Engineer. ' ‘
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1043. The colour wash, whethier inside or outsids, must be of uniform tint. Old blots or the
colour of the oid surface should not show up through the finished surfaces,

1044, For new work two coats of white wash must first be appiied. For recoiour washing, the
old coiour shouid be broomed/brushed and washed off and a coat of white wash applied to kili the
old colour wash.

. DISTEMPER

1045, . The materiai used for distemper should be of gentlne manufacture and approved by
the Engineer. The surface should be cleaned bafore applylng lhe dlstempar and the marker's
instructions shall be carefuily followed. - .

1048, The finished surface shall present a umform colour and smooth texture before
application of the distsmper.

1047. Second or succeeding coats shall not be applied until tha preceeding coat has been
passed by the Engineer and permission given to proceed with the succeeding ccat. Failure to abide
by thase instructions may result in the contractor having to do the coat over again or to have reduced

~ payment for one coat only, All splashes of distemper on the floor, wiﬁdow sills, wall or elsewhere

shall be cleansd up immediately on completicn by the Contractor at his own expense. The finished
surface of distemper should be such that the distemper does not coms off by rubbing with fingers,

1048. The Indian Standard Specifications I.S. 427-1965 & 1.S. 428-1969 respectively for dry
and oil emulsion distemper shall apply.

1049. Distempering New walls : The plastered walls to be distempered should have a fine
polished surface and shali be absolutely dry. if the work dees not have & polished surtace it should
be sand papered thoroughly to produce an approved ciean and smooth surface. Two coats of
distamper aver the priming coat should do. New plaster must be allowed to dry up sufflclently, hefore
any treatment is attempted. : : .

1050. D!srempeﬂng old waﬂs if the ofd wail is covered with dlstemper. the same shall be
removed by washing-lightly with soft eloth with plenty of- warm-Water cr by some other suitable
method. tn case the wall Is coloured or white washed, the wash must be’ removed thoroughly first,
All holes and depressions shafl be fililed with gypsum, which shouid be allowed to set’ and dry
completely before distempering is done. The walls shall then be sand papared and in case the
surface is still rough, a coat of white chalk mixed with glue should be applied, as base coat and
distempering done ¢var tha same. Generally no coat of priming would be rubbed in this case and
one coat of dlstemper should suffics,

1051, Mixing :- Distempers should not be mixed in ﬁuantlt[gs iarger than that required far a
day’s work to have uniformity of shade. - '

1052, Application : Distempers shouid be applied in dry weather with a broad stiff brush, and
after the first coat has theroughly dried, another Coat should then be laid on. The first ccat should
aiways be ol a fighter tint and shouid be dppiied with care. The brushes usad shouid never be
allowed 1o rest on the bristies and after use they should be carefully and tharoughly cleaned.

1053. Maintenance ; Old distempered walls may be lightly washed in dry weather with a soft
cloth and planty of water. No attempt should be made to wash distemperpd walis durmg the
monsoon, v .




pr

h.

116 ' !

CHAPTER XI
ROADS

A:-  GENERAL
1101, Classification :
(a) Service dr Temporary Roads.

{b) Roads for light traffic only e.g. Path ways to give access to bungalows and
- residences. ‘ ' <o

(¢} Main Roads i.e. permanent q‘o]ony roads, station approébh‘ rcad, circulating area

in station premisses or metalied portion of level cressings. : '

1102. Earth work for road : _ |
(@) For earth work, Chapter Il may be referred to.

(b) Formation width should be 3.35 m. for a single lane traffic, and 6.70 m. for double -
lane or as directed. - '

(c) Wherever possible formation should be allowed to settle for a year before
undertaking metalling work.

1103, Drainage .

(a) Adequate drainage should be provided, side drains and ¢atchwater drains of
sufficient size being provided to carry the rainfail at ali times.

(b} For drainage over the surface of the road a camber of 1 in 60 to be used for
bituminous tarred surface or 1 in 40 for other surfaces not finished with bitumen

and tar.

B:- SERVICE OR TEMPORARY ROAD

1104. These roads being temporary, Engineers should ens{:_re that minimum expenditure is
incurred keeping In view the nature and axtent of anticlpated traffic.

1105. It should bé located as far as possible on orlginal hard moorum, r_ock cr other hard
foundation, -

1106. Wherever the road crosses hard natural waste land, side drains should be omitted,
since the road can be easily diverted whenever it is furrcwed, under traffic.

1107. Culverts and bridges should be avoided as far as pogéibla. Simple causeways may be
provided by stone pitching or random rubble masonry base if unavoidable. Cast iron, pipes
unsuitablg tor water supply or hume pipes may be used with advantage and salvaged atterwards for
reuse. -

1108. For making service roads the specifications and rates as laid down In Section - ‘A’
Farth work Is applicable, unless otherwise stipulated.

1109. The service road shali be maintained by the contracter for the whale of the first season
{ill the first monsogn in exchange for the free use of the road for contractor’s vehicie.
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1110. Any special repalfs to service roads due to monsoon damage will be ordered by Work
Order and paid for at the rates previded for in the section ‘A’ Earthwork on borrowpit measuyre:
ments, uniess otherwise stipulated. -

1111, Any temporary bridges ordered will be maintained at the expensas of the Railway.

1112, Normally the service Road wili be a dry weather unmetalied road but rates are
provided for metalling or mooruming such places as may be expressly ordered by Work Qrder by

 the Sr. Divisional/Divisional/District Engineer.

1113. Wherever road metailing is unavoidable the Engineer shall order such metal having
regard to availablitty, price and the traffic expected.

1114, Maximum gradient should not be steeper-than 1in 10 and minirnunﬁ radius of aurve
not less than 10 metres. : ) . :

G- FOADS FOR LIGHT TRAFFIC ONLY.

1115. The formation should be well consolidated by ramming and roliing. Formation should
be covered then by scling of one layer of Jhama prick cr fifteen centimetres_of hand packed iarge
stones. Then rammed and rolied with heavy hand rolier or Mach. roller to the exact camber {trom
1:40 to 1:60 as directed by the Enginesr) required for the finished road surtace. This soling mustbe -
covered by the top metalliing of either good hard stone brokento a 50 mm. gauge orof Jhama ballast
nroken 10.60 mm. gauge or gravel 50 mm. gaugé and to a thickness crdered for the class of road.

1116. The Jhama ballast must be deep red in colour with a large proportion of deep blue or
black. }f any Jhama which is not thoroughly burnt is found in the stacks, the Enginger concamed may
hava the metal hand picked at the expense of the coniractor, who shali be bound to remove the

rejected portions.

1117. The metals io be screened without extra payment, as per provisions laid dewn in para
118 of Specification No. 6. ' :

D. PERMANENT MAIN ROAD :- WATER BOUINID MACADAM SURFACE

1118. Formation should be well consolidated by rolling with heavy hand roiler or a mechani-
cal roller of approved type & weight to the camber required for finished round surface.

1119. All vegetable growth, tree stumps and ro_bts 10 ba removed. The hoies thus formed to
we filled with good hard meorum or other selected material. :

BOULDER SOLING

1120. The toundatlon of a road is of the greatest importapce as upon this, its strangth mainly
depends to resist the blows of heavy traffic. Therefore, avoid petishable rubbish,

1121. Once put in, the foundation cannot be alterad, therefore, prepare the subgrade
carafully.

1122, After the formation is dressed 1o the proper camber and dry rolied, a rough bouider
paving of specified depth of medium and large boulders is fald by hand, tilled in with smaller
boulders, and ali projecting points broken oft, so that when laid the surface may be tairty even. The
hroad end of boulders should be jald downwards. The voids of large houlder should be filied up with
medium size boulder and hand packed carefully with suitable sizes iongways of boulders should be
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placed across the road. Chips and spalls should be wedged in very carefully, interstices lilled In
with smail stones and dust and then rolled with roliers. Commence rolling the sides and finish off
at the centrs.

1123. The approved size of stone fof soling shali be collected only from sources approved
by the Engineer. It shall be sound, hard and durable. The average depth of individual stone must not
be less than the ordered depth of soling. A sampie of stone approved is to be depositad with the
Enginear. N '

1124. The soling stones shalt be laid by hand ctosely in positlon with voids as minimum as
possible and tirmly badded, the length being made perpendlcular to the face of the bank: The stones
shall break joints as much as possible and firmy packed by flliing all interstices which are left even
after careful hand packing with stone chips driven tight with rammers or hammers.

1125. Tha stones shall be roughly hewn or squared with hammer 1o ensuire their fitting fairly
one into the other so as not to expose the earth work below. Mo pinning is to be allowed between
the sides of the stones and the use of chips should be confined to hollows and inetiuallties in the
bed and packing the surface after tha stones &re laid. No deduction should be made fer such volds
or filling with smailer size of stona as approved. : _ '

1128. Over the formation a soling of large stons, hand packed and at least 15 cm. thick must
be laid and well consalidated to the same camber by roliing or ramming. Over this the metai (hard
stone of jhama, as may be specified) Is to be lald to a thickness not exceeding 10 cm. in depth and
spread over ontop with 33'/,% of the metai quantity as moorum blinder and added with a good
amount of water and rolled with a 10 ton roifar. :

1127. While preparing the sub-grade it the earth excavated is suitable for blinding purpose,
the same should be used and the quantity of biilnder 1o be taken supply should correspondingly be
reduced. ‘ .

1128. The 33%,% quantity of the blinding materlal collacted should be apportloned in such
way so as lo cover up the soling and as weli as the wearing oourses for giving a well ccmpacted
surface. - :

1129, If necessary sand blindage may be given atter final rolling at the rate of 0.042 Cu.m.
per 10 Sq.m. of road surface on water bound macadam roads and at the rate of 0.057 Cu.m. per
10 Sq. m. of road sustace on bitumen/tar roads. :

o WEARING, COURSE
1130. Thlé wearing course may be'any- ona of tha following kinds :-
{a} Reinforced Concrete. ’ g

’

(p} Stone sett, or : "
(¢} Black topped surface.

11a1. Reinforced Concrete > (a) In special cases a cement concrete road may be iaid to
specification supplied by the Concrete Asscciation of India a summary of which has bean given in
Appendix “D".. :

(p) Payment for Reinforced concrete Road work wiil be made as per rates vide item No.
2/3, as the case may be combined with items 14 & 15 (i) of section ‘B’ concrate.

1132. Stone seit .- {a) A Stone sett road may ba laid on a solid foundation as decided by the
Enginger which may be upto 15 cm, concrete for very heavy traffic; this shail be to same camber
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as is required in the finished road. The stone sets shall be 25 cm. x 12 om: X 10 cm. of the hardest
procurabie stone. The. stones must have a clear sectior any plece discoloured or distorted with
bouldar skin or sarthy and porous matter, ocracked or showing symptoms of decay shall be rejected. -
All stones must be rectanguiar &s possible, smooth on the top surface, and avenly hammer dressed
on the other five sides, and shall be laid on edge with the continuous vertical joint not in the direct.
line of traffic. '

(b) * The stone setisare 1o bs laid on a 2 cm. thick bed of sand. This wili aliow for adjustment
of irreguiarities in the stones when the vertical joints are to be filied with an impervious jointing. The
stones should be laid dry at first with joints 6 mm. 1¢ 10 mm. wide, which shculd later be filled in
with cement grouting of 1 oement : 4 sand, uniess otherwise orderad; an asphaltic grouting may be

used in speciai cases.
(c) i the stone selts are 1o be laid dry without jointing as is sufficient in some goods shed

roads, etc. they shall be taid as ciose to each other as possible with sand spread over the top 10
work Inta the crevices. Two strips, one foot cn githar side should be laid in mortar.

1133, . Black Topped Surface -
(@ - G_énaraLDéscriptidn & Materials;_qsedl-
() The water bound macadam road made as Indicatéd in the pravicus paras is
generally finished off by one or other of the specifications which foltow tc convert .

it into a black top road. The object of applying these pltumen.coating s t¢ prevent
dust and also 1o prevent the surtace of the water bound macadam road being

destroyed by the traffic whilch passes cver it.
(i) The traffic which Is expected upon the road will determine as to the process and
“thickness of black top finish.
(b) These tinishes may be roughly divided into the following categories -

() Surface Dressing :- Whaere the bitumen Is appiied to the surface of the prepared
macadam road in gither one or two coals depending upon the natufe of the traffic.

(i) Premixed Carpet The thickness of premixed carpet will also be designed in
accordance with the traffic o be expected on the road. '

(¢} The binding materials used for producing these various surfaces are -
() Bitumen or Asphalt or road tar - app]iad hot. :
{in} Bitumen emulsion - af:plled cold. o

E. SURFACE DRESSING {HOT APPLIGAT!ON)
1134. For sufface dressing only plant absolutely necessary is:a mechanical rofler and tar-
boiler. : ' T ' : _ '
Surface dressing with road 1ar is epplied In two stages. The functicn of the first coat is to
stabilise the base by adequate penetration and smoothen up the sutface of the base with a layer
of stone chippings, gravels of sand. The function of the second coat is 1o resist wear and abration

by traffic. This coat shouid be renewed when there is evidence that 1t is wearing through and revelling
the base. |f this is done without delay, the base will remain Intact for an Indefinite period and water-

bound macadam renewals wiil no longer be necessary. -

3
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1. FIRST COAT AND RENEWAL COATS

1135, Constrqcrfon ;- Preparation of Base - (a) If the existing base is badly polholad. rutted
or has a steeper camber than one in sixty, it must be reconditioned.

{b) If the surface is not so bad as to warrant recondittoning, a week or so before starting
surfacing, it should be patch repaired and laft open tc traffic. Small potholes should be repaired with
precoated chippings and weli rammed, Large potholes should be cut square or rectangutar, the
sides dressed vartical, and all loose material cieaned out. The bottom and sides should be painted
with road tar and precoated metal should be fliled into the excavation suitably and conselidated with
a roller or by hand rammers. :

(c) immediately before the road tar is applied, the surface shouid be cleaned by :-
(iy removing caked earth and other foreign matter with wire brushes or small picks.

() Sweeping with brooms.’
(iil) Finally dusting with oid sacks.

" HEATING THE ROAD TAR.

1138. (a) Thetar should be heated in tar bollers, if avallable, (improvised boliers. made trom
cut drums will do} to the following temperatures -

Road Tar grade R.T. 2 v . 93°C to 104°C (200°F to 220°F)
Road Tar grade R.T. 3 v e 104°C to 116°C (220°F to 240°F)

()] These temperature ranges should not be excesded. Great care must be taken that no
water from the tar drums or any other source enters the tar bolier, otherwise the tar will froth up
and cverflow. A full tar drum must always remain suspended over the tar boller so that the contents
will never be reduced to less than 1/4 of its velume otherwise, the heat stored up in the fire bricks
will cause a rapid rise in temperature,

SPRAYING THE'ROAD TAR:

1137. Spraying : (i) After the surface of the road has besn well cieaned and dusted, the
adges of the road must be defined by stretching 12 mm dia ropes each 15 to 30 metres iong. In
spraying tar with a sprayer, great care must be taken to spray unlformly along the length of the road
and never across the road otherwise unsightly over-lapplng wiil occur. Even when sprayed
longitudinaily, overiapping must be reduced to a minimumn by brushing. The quantity of tar ysed over
a marked area and adjusting the application accordingly. The helght at which it Is moved are the

caontrolling factor. _ _
(il it small sprayers.are _ussd.' thare must be repienish;ri'ents_ from tar boilers progressing

with the work (or from cut-drum heatars sultably spaced ,along the work) to reduce lead to a

minimum. : - _ S,
POURING & BRUSHING : .

1138. After cieaning and demarcating as above, the tar should be poured, from pouring cans
or perforated ting, by one man with a pouring can, and two men equipped with long handled soft
brushes or squeezes. The tar is brushed evenly over the surface Immedtately after pouring. Pouring
and brushing shoutd be done iongitudinally and over iapping reduced to a minimum.
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APPLYING THE-BLINDAQGE. - -

1139. Before spreading, the stons chippings or pea gravel, they must be properly scresngd.
The stone chips, are spread on the tarred surface immediately after application of the tar at the -
specified rate (specified in the Schedule of Rates). Care must be taken that the blinding-material is
spread evenly over the surface, When stone chips 20 ram. slze are used, a better finish can be
obtalned by screening the material separately into the two slzes viz 20 mrm. and 10 mm. specified,
first spreading the larger size and then the finer,

ROLLING.

1140. Immediately after the chip_plngs cr gravel are spread and while the tar is still warm, the
surface must be rolled with a 5 tcn power-driven rolter or a 3 or 4 ton hand roller till the chippings
have stuck to the road surface. Rolling must not be overdone as this will crush the chips.

OPENING TO TRAFFIC

1141, Traffic is permissible 24 hours after work is completed but, if possible'{not during the
hottest part of the day) for 48 hours, otherwise the blindage Is liabie to be displaced. :

' i
2.  SIMULTANEQUS TWO COURSE SURFACE DRESSING :-

1142, Preparation of Base : (a) if the existing base is badiy pot holed, rutted or has a steeper
camber than 1 in 60, it must be raconditioned. - ‘ _ '

{b)  If the surface is not so bad as-to warrant resectloning, a week or so before surfacing
Is to be started the surface should be patch repaired and left open to traffic. Small pothcles should
be repalred with precoated chippings and well rammed. Large potholes should be cut square or
ractanguiar, the sides dressed vertical and ail loose material cleaned out, The bottom and sides
shouid be painted with Road Tar, precoated chips filled into the excavation suitably and then
consolidated with a road rolier or by hand rammers. :

(c) Immediately before the Road Tar is applied the suriace shouid be cieaned by :-
(i) Flamov'ing caked earth and other foreign matter with wire brushes.or smali picks.

{ii) Sweeping with brocrms.

1143. Heating the Road Tar (a) The Tar should be heated on Tar beilers if available. If not,
improvised boilers made from cut drums will do. The Tar shall be heated to the following

temperature:-

Road Tar No. 3 w .. 93°C to 104°C {200°F to 220°F)
Road Tar No. 3A _ W . 104°C to 116°C {220°F ta 240°F)

(b} These tamperatures shouifd not be exoeeded. GreaFcarémust be taken that no water
from any source enters the Tar boiler, otherwlse the Tar will froth up.and.overflow, A full Tar drum
must always remain suspended over the Tar boller so that the contents of tha bolier will never be
reduced to less than 1/4 of Its volume, otherwise the heat stored up in the flra bricks will cause a
rapid rise in temperature. '

1144. (a) Applying the first Coat of Road Tar : After the surface of tha roagd has been wall
cleaned and thoroughly dusted, it Is advisabie to clearly define the road edges by stretching 12 mm.
ropes each fron 15 m to 30 m in length. The Road Tar should always be sprayed if at all possibie,
as pouring from cans and subsequent brushing tends to displace the blinding material of the first
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course befors this has had sufficient time to set. When spraying, great care must be taken to
ensure that the Tar is sprayed uniformly aiong the length of the road and never across the road.
if sprayed across the road, unsightly cverlapping will occur. The quantity of Tar used during
spraying can be checked by measuring the quantity used over a marked area and so allow an
adjustment of the application. The helght at which the spraying nozzle Is held and the speed at
which it 1s moved are the controlling factors. ‘

(o) The iabour employed on heating and applying Tar should be provided with goggles,

boots and puttees for protection,

1145, Applying the Bindage of the first course : Immediately after the first coat of road Tar
has been applied the larger size of binding material should be sprayed eventy over the surface and

rolied with a light roller. One or two passes of the roller will suffice as it is not intanded to ciose up

the surfaca,

1146. Applying the second Coat of Road Tar : Immediataly after the first course has been
rolled, the second coat of Road Tar, heated to the correct temparature,.should be sprayed over the
surfaca at-the correct rate of appiication. )

1147, Applying the Bindage of the second course : The smailer size of binding matsrial

should now be spread evenly over the suriace at the specitied rate. .
1148. Rofllng : The surface should now be rolled to set with a light power driven roiler. Six
to sight passes of the roiler will suffice. - '

. OPENING, TO. TRAFFIC :
1149. Trafflc.can.be permitted on the surface 24 hours after the work has besn compieted,

but if possible, should not be eilowed to use sush a surface during the hottast part of the day within'

the first 24 hours after laylng, otherwise the bindage is liable to become displaced.

LIGHT CHIPPING CARPET
1160, PREPARATION OF BASE.

(a) Before the Tar Carpet is appiied to the e'x'lsting Base the road must be absclutely free
from dust or caked mud. '

(b)  Where the existing base Is potholed or rutted, these irreguiarities must be filled in with
premixed ohippings and well rammed, about a week bstore the carpet is laid.
(c) The surface should be cleanad by :
(i) Removing caked earth and other foreign matter with wire brushes.

(i) Sweeplng with brooms. ) .. ¢
(ily Finaily dusting with old sacks.

1151. TACK COAT:

- {a) Road Tar No. 3A heated to a temperature of 1 04°C to 115°C (220°F to 240°F) shouid
be appiled to the base at a rate of 7.25 Kg.- 13.61 Kg. per 10 3q.m. depending on the closeness
¢f the sutface texture. : :

{b) For appiicatlon of the tack coat it is be'st touse a 'sprayer, but if this is not available
the specifled quantity shouid be appiied with pouring cans and brushed out evenly.

Ay
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¢ The tébk{éoal should b'e ap'plied just ahead of, énd,-keep_ pace with spreading of the
premlx ‘ , - ¢ ) o g
" 1152, PREPARATION OF PREMIX.

(a) Place 0. 06. Cu.m, to 0, 075 Cu. m. of stona chippings according to thickness of premlx
carpet into the mixar and thoroughly mix dry.’

{b} Add 3.88 Kg- 4.54 Kg of Road Tar No 3A heated 10:104°0-115°C {220°F to 240°F)
and mix until the ohipplngs are thoroughly coated with Road Tar. -

(c) . Empty the premix on the stretchers or wheelbarroms and carry to site.
1153. SPREADING OF PREMIX, '

Immedlately after applylng the tack coat, spread the premix with rakes to the desired
thickness and to the correct camber, and check by template or distribute evenly by rmeans of a Track
Spreader.

1154, ROLLING :

{a) Assoonasa éufﬂcient length of about 15m. of Premix has been iaid, commence rofling
with a power roller of medium waight (8!10 tuns) Rolfing shouid commance at the edges and

_ progress towards the centre.

(s3] When the roller has passed once ovar the whale area. any high spots or depressions
which become apparent should be corrected by rémoving or adding premix When this has been tone,
roil to compaction. Avold axcessive rolllng as this serves no uselul purpose but may disturb the carpét.

(c) Damp tha: roltar whaais to prevant tha. Praml)c from adharing and plcklng up.

- OPENING TO TRAFFIC : .
1155, Traffic may be aliowed on the road 24 hours after completion bf roiting.

-

SEAL COAT :
1158, A seal coat should be applist 2 to 3 months after Iaying the carpet

F. BITUMEN EMULSION (Coid application).

1157. Bitumen Emuisions ara fiuid enough to be applied at atmospheric temperaturas
without heating, and are not materially affected by changes of temperature; uniike hot applied
binders, they remain fluid immed|ately after appilcatlon. The viscosity of emulsion used on a steep
gradient should therefore be as high as Is compatible with the conditions and method of application
in order to prevent undue fiow of emulsion down the gradient. Bitumen Emuisions can normaily be
applied to damp surfaces with satisfactory results but since they contain water, they are liable to be
adverseiy affected by frost. Work therafore should not bé carrled out in frosty weather. In surface
dressing and premixing, abrormaliy hot weather may also oapse difficulty and traffic should, if
possible, be kepl off the road for a few hours after the work is completed, -

1158. It is necassary for a bitumen emulsion to remain fiuid long enough 1o permit it lo he
spread and yet 1o give up Its water contsnt in the shonest possible time. This process is known as

“breaking”. Bitumen Emuision is chocolate-brown In colour, but after the emulsion. has broken, the

colour changes to black. The chango in colour can ba taken as an Indlcatlon that the amulsion has
broken.
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1153. When the break of the emulsionis likely to be dalayed (for instance, whan evaporation
is slow) it is desirable that traffic should be kept off the. work for as long as posslbie after rolling or

. at least until it is clear that the emulsion has broken. If the treated section cannct be closed to traffic,

then a temporary speed limit of 16 Km. p:h. is-desitable until'the emilsion has broken,

1160. A“Quick-breaking” emulsion is used for surfade dressing and grouting. This emuision -

sép_arates into its.comporient parts very shortiy after spreading on the road stirface, covering thie
aggregate and leaving a coating of pure bitumen, which cannot be disturbed; even by immediate
showers of rain, , : .. :

1161. A “slow-breaking” emulsion ts used for pre-mixing.with coarse ‘agg‘regate or sand. Ini
all cases of premixing, the emulsion must be siower breaking to ensure that all prticles are well
coated before the emulsion breaks.

1182, Both for surface dressing as well as tor Premix Carpet; bitumen emulsion may be
used. The method of construction is simiar to that of road tar, except that there is no heating
required in this case. o

1163. Slince no heating is required, constryction can be conveniently carrled out on plat-
torms, foot tracks etc. or at places prone 1o fire hazard. _

1164. Over compacted moorym base, 25 mm..Premix carpet Is recommended. Over well
compacted brick or stone metal, 20 mm. Premix carpet is recommended.
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CHAPTER - Xil
srnucrunm. STEEL wonK |

A EBEGTION OF STHUCTURAL STEEL WORK IN BUILE)ING & OF GIRDERS,

1201, (&) The material on. receipt at site, ghall be, carefully unioaded examinéd tor defects
checked, sorted and stacked securely on a Ievel bed out ot danger from flood or tide and out of -
contact with water or ground moisture. . .

{b) Materials. shell be varlﬁed with the marklng shown on the marking plan or part list
. which shail be supplled by the manufacturars.

(o) Any material tound damaged or defective shall be stacked separately and the ‘
damaged or defective portions shall be painted in distinctive calour.

(d}  Suchmaterialsis to be dealt with under the orders of the Eﬁ‘g‘ineer without defay, Badly.
damaged portions may require replacement Sllghtly drstorted parts may be strarghtened by graduai o
pressure (as directed). : (

1202. Labour Rates inciude the cost of handling, once the iron- work has been uniocadsd as
near tha site of work as possible as well as cost of all temporary works connected with the erection.
Plant will not be supplied by the Rallway unless definitely specified in tender conditions.

_ 1203. The sutface of ail Joints must be thoroughty scraped and then coated with paint
- approved by the Engineer (to be supplied by the Riy.) before joining up, whioh should be done while
. tbe paint is stfllwet. This is included in the rate for eraction. .

1204. Care must be taken to, see that all’ the component parts flt correctly and accerdlng 10
the distinguishing joint or match marks. No interchange of pieces shall be made umless permitted:
by the Engineat to avold chlpping and fitting or serious delay o oo o .

. 1205, (a) Slight bends In'members shell not. be straightened unless stnctty necessary on. -
“account of the danger of ove r-stralnlng gonnectlions andrivels. Connaction plates, it slightly bent or L
. twisted, shall be stralghtened cold; i bent 80 sharply as to requlre heating the whole.piece. thus
hoated shall be subseguently annealed All shop rivets of any piece apen or member fhus"
straightengd, shail be properly 1ested by the Engineer.

{b) No stralghtenlng whatever is to be carried out wlthout 1he pravious senctqen of the
Engineer who may suparvise all such straighteriing perscnally.

1206. Qirders are to be carefully fitted together and must rest properly on their beds, and will
not be taken cver as erected until completely finished and stralghtened In every respect, both as’
regards each girder itself and as regards each other girder In the work. The camber‘ if any, is to be’
carsfully maintained, as set out by the Engineer.

1207. Rivetting shalfi not be started until such time as the Engineer has parsonaliy satisfied
himself that the alignment is correct, the vertical piumb, the camber correct with all camber jacks
screwed tight, all joint and cover piates weli up, service bolts tight and fleld rivet holes coinciding.

1208. Particular care must be taken to ensure-free expansion and centractaen wherever'
* “Brovided for In drawings o special speoifications, - :

. 1208.. ‘All maching fitted or other balts mist be perfectly tlght end sheufd he bmrgp ar -
. otherwige checkad; to prevent nuts from becomlng 1odse, and ’ho unﬁﬂ%d rivef or belt holee arg o
- be left in eny part of the stucture, . SR _
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1210. Fitting and rivetting of connections specially angles in cases where piecés are short
or full shall be done in such a manner that the metal is not unduly strained or cracks caused.

1211. Dishonest orincompetent workmen trequentiy fill cracks with paint, putty, cinders, dirt,
oil or fillings for the purpose of deception. A close inspection must be made for this.

1212. Wooden mallets shall be used in forcing members to position, in order to protect metal
from injury or shocks. o . o

1213. Chipping of rivets, angle flanges, and edges of plates, must be dene without breaking
out metal. Chipped edges shall be finished oft with a file, and all concave corners shali be rounded
off. Chipping with a sledge shall only be permitted in-exceptionai cases and must be done without
ieaving fractured edges. - S S :

1214. Should any parts of a girder or structyre be Ib_st or spoilt by the C;ohtréctér 'tiwey will
be replaced at his expense. ' S ' ' S

1215. A point of supreme importance is to ses that all strycturai irqn'-work in buildings, tank
stagings, ete. (excluding girders), is thoroughly scrapped, cleaned; and given the first ccat of Red
Lead Paint before erection. It Is practioally impossible to do the scraping efficiently after graction of
structural iron-work. This point must be carefully attanded to by the Engineers concerned.

1216 {a) Painting of the structure shali not be done titl such time as the Engineer has salisfied .
himself that the rivetting has been comipleted in a workmanlike manner and all defsectlva rivets have.
been replacad. ' - '

{b) The entire structure shali then be thoroughiy cleaned of all original paint as done by
the manufacturing Contractors uniess otherwise ordered, and the surface so exposed shall be
painted, _ : ' - ’

8. RIVETTING: | _ R o

1217. Tools and plants will hot be supplled by the Rallway uniess definltely specified in the
and maintain all-plankways and _ - o

1218, Great care must ba.iaken to see thal the snaps are correct o size during the progress
of the work. An undersized snap wiil make too small'a head, while an oversized snap will cut into
the girder plate. Snaps should ¢ofrespond to the size of the rivet used and not to the size of the
hoies in which the rivets are used. : _ - o

1219. Belore rivetting Is commenced, every alternate hole In the Joint plate must be tightly
sarvice-bolted up so as to ensyre tight rivetting. _ " : '

1220. The holes, through ail the plates to be rivetted together, must be qulte ci'_éar and
absolutely concentric. For this reason aii the holes in a Joint must be inspected after service boiting.
Slight thaccuracies may be adjusted by "Drifting” but to0 severe drifting especially in the case of thin
plates, wii enfarge the hole so much that the length of rivet prescribed wili not give sufficient metal
to fill the hole. No drift having a diameter jarger In any part than the hole in which it is used, shall
be aliowed. :

1221. The edges of the rivet hoies must be clean of all arlses, and must be reamed it this
has not been’ done in shops beforehand. . - '

1222. (a) The shank length of rivets requiréd are rqgg'm'y (1 3. to 1,-?) 1Y, timgs-thﬁ diameter

tender conditions. The Contractor must supply the __c,qg!_’-raqui_r_egl_f?r heating the rivets and wili erect

viatforims necessary for the work. ~..--

- for forming rivet head plus the thickness of piates 10 be_h__rigatt,gg.:.“';[his.'lqum-'wuy{ of course vary

slightly with-tfié shape of the stap head. . *

{b) The diamater of the cold rivet éﬁa’n_k mustan bé more than 2 mrn less th:ang_thg;digrqé,t_g;
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of the hole it is intended to fill. For rivets of smaiier diameter that is 25 mm. or less this tolerance
of 2 mm. is to be reduced to 1/, mm.

1223. The rivet is to be heated all over equally to just below weidin'g heat, quickly inserted
in the hole and driven while at an orange heat. Sparking or burnt rivets must not be used.

1224. lithere are high tensiie steel rivets for some portion of the work, special care must be
taken to ensure their right location. : : _

1225, The rivetting must be done in.the best workmanlike manner, usually by pheumatic or
hydraulic Hvetting, unless hand rivetting has been agreed to. In driving rivets thé_doliy and die or
snap must be placed directly opposite each other, at right angles to the rivétted surface to ensure
straight driving. A point 1o remémbat Is that bad rivetting is more diten dus to bad Holding up or due
to inadequate service bolting, than to bad work In clinching the rivet. .

1226. Care must be taken to use rivet of correct dimension, but burrs or lips round the rivet
heads are not to be removed.

N.B. There should ba no surplus material, if the corract length of rivet has been
used and the head properly set,

1227. It sometimes happens that rivet holes are made in places where it is impossible 1o rivet
eflectively. In such a case itis preferabte to fili the holes with a bolt, properly tightaned ard painted,
and the end of the bolt tightaned to prevent the latter working loose.

1228. After rivetting, @ach rivet shall be tested by tapping with a hammer of 225 gr. in weight '
to ensure that each rivet is tight. Slack rivets glve a hollow sound and a jar. Rivets not passed are
to be painted white and shall be reptaced at once, care being taken not to disturb adjacant rivets.

1229. All rivet heads must be inspected, they must be well formed, soncentric with centre of
fivet and tharefore usuaily in a good stralght line with adjacent rivet hedds In the same row, clossely
fitted against the rivetted surfee and .unburnt. ' _ -

1230. All loose rivets and rivets with cracked, badly formed or dificient heads or with heads
whioh are unduly sccentric with the shanks must be immediately cut out and replaced by others at
the Contraclor's expense. o _ o -

1231. Gutting out of faulty rivets must be done by means of cold set and flogging hammer.
The head or point must be divided into four by means of two cross cuis before [t s cut off sideways -
and the rivet shank punched out. The plates must on no account be ¢ut into. Rivet busters shouid
not be used for this work, the use of these tools being iimited to the complete dismantlement of stegl

work. After cutting out it must be ssen that the rivet holes are not deformed and that the surrdunding

_ rivets have not been loosened. if holes are not clean, they may be reamered to a very smaill extent.

The new rivets are to be painted red.

1232. Alltightened up, recapped cr cauiked rivets, or rivets with spiit heads will be rejected,
except that under the orders and supsrvision of the Engineer concermad cccasional recapping of
shop rivets will be allowed, provided such rivets do not form part‘of important cennections, and do
not directly transmit stresses.

1233, Countersunk rivets must be inspected after chipping heads and no unnecessary
chipping is to be permitted.

1234, When the rivets have been finally inspected and passed the heads are tc be painted
with redlead. This is inciuded in the rate for rivetting. ' _

1235. The cantractor must account for all rivets made over to him and any damaged rivets
must be surrendered before others are Issued. If, however, the lost or damaged rivets egceed 5
parcent of the whole, then the Contractoer will pay for these required 10 repiace the excess.
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CHAPTER-XIII
SPECIFICATIONS FOR TRACK BALLAST

1301, Scope : These specifications wili be applicable for stone ballast to be used for alitypes
of sleepers on normal track, turnouts, tunneis and deck slabs etc. on ali routes.

1302. DETAILED SPECIFICATIONS
1302.1. ‘GENERAL '

1302.1.1. Basic Quality : Ballast shoutd be hard, durable and as far as possibleangularalcng
edges/corners, free from weathered portlons of parent rock, organic impurities and incrganic
residues. . L _

1302.1.2. Parlicle Shape : Ballast should be cublecal in shape as far as possible. Individual
pieces shctid not be flaky and should have generaily flat faces with not more than two recunded/sub-
rounded faces.

1302.1.3. Mode of Manufacture : To ensure uniformity of supply, machine crushed baliast -
shouid be preferred for Broad gauge and Metre gauge routes. Procurement of hand broken ballast
shall be resorted to oniy with the prior personai approval of CTE/CE, CTE/CE. should recard
raasons while granting such appreval befcre calling of tender in each case for ballast supply on
Broad gauge and Metre gauge routes.

However, no such approval need be taken for supply on Narrow gauge routss.

1302.2. PHYSICAL PROPERTIES

1302.2.1. Baliast sample should satisfy the following physical propertles in acccrdance with -
1$:2886 Pt iV- 1963 when tested as per the procadure given In Annexures-1&2.

86 & MG _ NG
-Aggregate Abrasion value - o  30% Max* ~ 35% Max.
-Aggregate Impact Value - .. 20% Max." - - 30% Mak.

* Relaxable upto 35% & 25% respectlvely on technoeconcmic grounds by CTE/CE. -

1302.2.2. The shape parameter “Flakiness Index” as determined in accordanca with 1S ; 2386
Pt. I-1983 fotlowing the procedure given in Annexure-3 shouid not be more than 50%. This test may
be dispensed with lor ballast supply on Narrow gauge routes. :

1302.2.3. The water absorption tested as per 1S : 2386 Pt, lil. 1963 following the procedure
given in Annexure-4 should not be more than 1%.

This test may be dispensed with for ballast supply on narrow galge routes.

1302.3. SIZE AND GRADATION :
1302.3.1. Ballast should satisfy the following size and gradatron

a. Retained on 65mm sq. mesh sieve- Nii.
b. Retalned on 40mm sq. mesh sieve- 40% to 80%
c. Retained on 20mm sq. mesh sieve- Not less than 98% for machme

crushed. Not less than 95% fer hand
broken
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1802.3.2. Oversize ballast :

[} Incass ballast retainad on 65mm square mesh sleve is at variance from 2.3.1 (a)
specified above, the stack shall be rejected.

i) In case ballast retained on 40mm square mesh sieve excesds 60% limit pre-.
scribed in 2.3.1 {b) above, payment at followmg reduced rates shall be mads for
the full stack.

- 95% of quoted rates If ratention on 40mm sgq, mesh sievs is between 80%
(excluding) and 65% (includmg)

- 90% of quoted rates if retention on 40mm sq .mesh sleve Is belween 65%
(excluding) and 70% (Includmg)

Hi) In case retention on 40mm 8q. mesh sieve exceeds 70% the stack shalt be,
" rejected. :
1802.3.8. Undersize ballast ; . _ ,
The ballast shali be treated as undersized and shall be rejeoted if-
i)  retenticn on 40mm square mesh sieve Is lass than 40%.
i) retention on 20mm square mesh sieve s less than 98% (for machine crushed) or
95% (for hand broken),
1302.3.4. Method of Sieve Analysis :

i} The screens for sleving of ballast shali be of square mesh and shall hot be less
than 100 ¢m in iength, 70 cm in breadth and 10 cm in height on sides.

i)  While-carrylng out sleve anaiysis, the.screen shall not be kept inclined, hut heid
horizontelly and shaken vigorously. The pleces of ballast retained on the screen
shall not be pushed through the screen openings.

lii) The percentage passing through or retained on ths sieve shall be determinad by
weight only. _

1303, CONDITIONS FOR SUBMISSION. OF TENDER

1308.1. Each tenderer at the time of tendering shail submit the follnwing
a) Three samples of ballast In sealed transparent jars centaining thres kg each. .
b) One bag contalning 45 kg. of above sample duly sealed.

c) Testreports of impact value, abrasion vaiue, ﬂaklnass index and waterabsorptlon
value from reputed laboratcry/institution,

d) The above samples received from the tendarer shall be sighed by the tendar
opening membars. Labei as par the following format shail be pasted by the
tenderer on all the above four sample contalners.

N

Tender no :
Name of the work :
Name of the tenderer :

is the test certificate enclosed. ' ~ Yes/No -
Date Signature of Tenderer
Signature of Tender

Openling Officlals
Dale
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1303.2, The fenderers shall alsc fumish an undertaking that the ballast suppiy at all times
will conform to specifications for Track Ballast as specified by Railway. :

1303.3. Railway reserves the right to rlest the ballast sample of any on all the tenderers
before finalisation of tender at Railway's cost,

1304. METHOD OF MEASUREMENT
1304.1. STACK MEASUREMENT :

Stacking shall be done on a neat, plane and firm ground, with good drainage. Tha height
of stack shall not be less than 1 m. except In hilly areas where it may be 0.5m. Top width of stack
shall not be lass than 1.0m, Top of stack shall be kept paralle] t6 the ground plane. The side slopes
of stack should net be fiatter than 1.5 : 1 (Horizontal : Vertical). Cublcal content of each stack shail
normally be not less than 30cum. in plain areas and. 15cum. In hilly areas. . - :

1304.2, WAGON MEASUREMENT : :

1304.2.1. " In case of Ballast supply taken by direct loading into wagons a continuous whits
line should be painted inside the wagon to indlcate the ieval to which ballast should be loaded. The
cubical content In cubic metre corresponding to whits line should alsc be painted on both sides
outside the wagon. ' : - : '

. 1304.2.2. In addition to painted line, menfioned in para 4.2.1. short piaces cf fiats (cut
pieces of tie bars or otherwlise) with the cubical contents punched, shall be weided at the cantre

of all the four sides as shown beiow as permanent reference.
Weldsd flat White line
-~ CUM
28.85
1304.3. SHRINKAGE ALLOWANCE : Payment shail be made for ihe gross measurements
either in stacks or in wagons without any deduction fcr shrinkage volds, , :

1305. SAMPLING AND TESTING .
1805.1." On acceptance of tender, three samples In sealed jars submitted by the syccesstul

_tenderer as per clause 3.1, wili be kept cne sach in Divislonal/Dy. Chief Engineer's (C) Office,

Assistant Englneer's Office and PWI's Office. This will provide visual guidence to check uniformity
of supply. However, fuifiiment of size, gradatlon, shape and physleal properties shall be the criteria
for acceptance of suppiy In the field. Rest of the samples submitted at the time of tender can be
disposed off after finalisatich of the tender. - :

1305.2. In order to ensure supply of uniform quality of ballast, the follawing ncrms shall be
follcwed in respect of sampling, testing and acceptance. _ :

1305.2.1. On supplyrof the first 100 cum, tﬁa tests for Size, Gradation, Abrasion valye, impact
value, *Flakiness index and *Water Absotption shali be carried out by Railway. Further supply shali
be accepted only after this ballast satisties the Specilications for these tests. Railway reserves the

right to terminate the contract as per GCC at this stage itself in case the ballast suppiy fails to

conform with any of these Spacitications.
*(Note : Net applicabie for ballast supply on Narrow Gauge routes.)
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1306.2.2. Subsequent tests shall be carried out as follows :- -

Supply in stacks . Supply In
wagons
For each stack For each stack
of volume less of volume more
than 100 cum than 100 cum
a) Size and Gradation
Tests
Testing Frequency Cne for each One for each Cne for
, stack  stack - each wagon
size of sampla ** 0.027 cum * 0.027 cum for ** 0,027 cum
: every 100 cum o

or part thereof

b) Abraslon valus, _
Impact value, Flakiness
Index and water
Absorption Tests

Testing Frequency @ B | Gne for every
_ 2000 cum
size of sample 45 Kg.

** This sample should be cotleoted using a wooden box of internal dimensions o.amxo.ahxo.Sm
from different pans of the stack/wagon.

@ These tests shall be done for the purpcse of maintaining quality during supply. In case of the test
results not being as per the prescribed specifications at any stage, further supplies shall be
suspended till suitable corrective action is taken and supplies ensured as per specifications. Tests
for Flakiness Index and Water Absorption are not applicable for ballast supply on Narrow Gauge
routes.

The above test_.s may be carried cut more frequently if warranted at_ the diseretion of Hailway.

1305.2.3. If the quality of ballast Js noted to have changed during supply, as revealsd by visual
comparison with the approved ‘sampla, the tests shall be redone to confirm that it satisfies the
properties as per clause 2.2. The approved sample-of the changed supply should be presetved, for
future checks, in three sealed transparent jars }olntly signed by the ccntractor and Assistant
Engineer and distributed as glven in clause 5.1. :

1305.2.4, All tests for Abrasion Value, impact Value, Flakiness Index and Water Absnrptlon
conducted subsequent to award of contract shall be done at Hallways cost.

1308, Tools and implemeants :- Contractorshall supply all tools, baskets carts and explosives .
required for excavation, quarrying, leading, léading, unloading and stacklng, weights & Balance for
assessment of over size & under size ballast,

1307 When blasting is necessary, it will be carrled out in accordance with the notes on
Explosives and Blasting vide Appendix ‘A’

1308 Royalty : (a) The contractor's relationship with 'Hailway Is that of an independent
contractor and he may under no circumstances act or hotd himseli out as an Agent of the Rallway
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or make or purport to make any contract or arrangemant for or on bahalf of the Raitway but on every
contract or arrangement made by him he shall incur tull and sole iiability as a principal.

(b} The Contractor shall make his own arrangements on his own sole account for
procuring all materials to ba supplied or to be used on works 1o be done under his agreement.

(c) . The rates inthis schedule are entirely inclusive so as to cover any purchase price and/
cr/Royaities and/or compensation for sutface damage paid or payable by the Contractor to
tandowners and alf other charges incurred by him whatevar,

{d} If the Contractor enters on tand not beionging to or held by the Railway for collection
or quarrying of materials or any other purpose whatever he shall make his own arrangements with
the owner or owners of such with regard to, and shall be solely personally liable for the payment of
any purchase price and/or Royalties and/or compensation for surface damage and the Rallway
shall in no circumstances be or purport to be made party to any such arrangements or be liabie
for any such payment and/or compensation, Lo

(e)  Payment of on Actount and Final Bills for materials supplied, or for work done with
material coliected, from outside Railway land shall be subject to tha submission by the Contractor
of a certificate in the following form :- :

‘I do hereby acknowledge and declars that in the payment of on account/ffinal Bill No. -
dated ; of - Sub-division _______ District; | have received, included in the rates
in that bill, the full amount payable by me under clause 1304 of the conditions governing my tender
for ballast on account of Rovalties surface damage and claims of any nature whatgoaver arising from
the supply of materials charged for in that biil. | certify that | Have correctly and full satistied all claims
on this account as required under Clause 1304 of the conditions for baliast and do hereby indemnify
the Railway against ait olaims that may arise at any time on account of Royalties, surface damages

etc. payable by me in respsct of materials included in, or used for werk done as per that Biil."

(f} Without the sanction of the Railway, no material of any kind whether required for the
performance of this Agreement or net, shall be quarried and/or collected from Jand belonging to or
held by the Railway or any land under that held by the Railway. :

{a} If and when the Contractor quarrias and/or collects materiais from ot from under
Railway land for the purpose of supply of materials and/or of work under this agreement he shail
be liabie to pay a Royalty at the rate prescribed by the state govt. authorities and inforce during the
period the contract is ourrent. Such Royalty shall be recovered by deductlon from the Contractor's
vill for the supply of matetials and/or work done under this agreament ar from any other sums due
to him from the Railway, . : _ ‘

STACKING QF BALLAST

1308. (a) Sites for stacks shall be located as directed by Engineer & shall be sslected with.
a view 1o convenient Joading into ballast train in case of depot ballast. Stacks on sites not so
approved may be rejected and the Contractor ordered to restack the ballast at a convenient site.

{b) ~ As far as possible ballast stacks are 1o be mads on level stretch of ground.

1310, The Contractor is strictly forbidden to de any excavation or fllling at the site so offered
for stacking to him or in their proximity. Any atternpt to do so will render the oontract liable to
summary termination and the ballast coilected or stacked upto that time will be rejected by the
Railway withcut any compensation and the contractor wiil be required to remove such stacks around
or near which raising or excavation of existing ground leve! have been attempted io be made by the

I_-.,,. -
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contractor. No compensation wiil be paid for such remaval which wiil be as if thé ballast was not to
specification and has, therefore, not to be kept in Railway premises,

1311. INSPECTION.

1811.1. At any time required by the Engineer whiie stacking is in progress and at the time
of measurement Is taken, the contractor shall suppiy at his own cost, labour to opan out to original
ground level, all or any of the stacks for the purpose of inspection. Should it be found during such
inspection, that stacks contain delective materials in guality or dimension beyond the permissible
limit as provided in the specification, they shall be refected.

1311.2. The rejected stacks of ballast shall'be remaved from Railway land by the Contractor
at his cost within two weeks of receiving formal notices to do so. if the contractor fails to remove
the ballast within the specified time the Administration may remove the ballast from Railway land and
deduct the cost of so doing plus 12Y/,% supervislon charges from any money dus to the contractor,

18311.3. Resuits of the sieve analysis of the ballast stacks shall be recorded in a “Record
Measurament book" speclally meant for the purpose.

1311.4, The baliast for new cutting shall, if directed by the, Enginear. ‘be stacked on the
formation. )

1312. Under Inspectio'n : The accepted mt_a for ballast is for materials which conform to all
particulars of quality, stack measurements, sleva analysis and extent of permissible amcunt of
deleterious substances. If the Engineer or his authorised representative deputed tc measure ballast
supplied by Gontractor is not satisfied that-the ‘above prescribed condition and specitication have
been duly complied with, the Engineer Is at liberty sither to :

a. Reluse to measure up any baliast coliected after giving his reason in writing to the
contractor, and

b, Calt upon the contractor in writing to bring the ballast upto the specitication to enable it
to be re-inspected and measured within the time limit imposed by the agreement.

1313. Moorum Ballast shali be of appreved quality and shall be usually measured in stacks.
The ssttlement aliowance for moorum ballast to be deducted shaft be 1/6th of height of stack. This
will also apply in case of cindar.

1314, (a) When sand is measured in stacks, the gross measurements will be enterad in the
Measurement Book and a deduction of 1/12th mads for shiinkage.

b. i stacks have been sodden with heavy rain, shrinkage wili not be deducted. Waival of

. the shrinkage allowance, which is dependent on the extent of moistures in the sand wull be at the

sole discration of the Engineer.

14

1315, Training of baltast will be paid finally only on net,stack measurement aithrough on
account bills may be paid on wagon, measumment (in the way of apiproximation).




————— s

1
oy

134 '
"Annaxure-)

Aggregate 'Abraslon Value
(Based en 18:2386 Part 1v-1 963)
Apparatus

1.1. The abrasion test for track bailast shall be carried out using Les-Angeles machine as per
fig.-1. ' )

1.2, The abrasive charge shall consist of 12 Nos. cast iron from or steel spheres approx. _
48mm dia. and sach weighing between 390 and 445 gm. ensuring total weight of tharge
as 3,000+25gm.

1.3. IS sieves of sizes 50mm., 40mm., 25mm. and 1.70ram.
1.4, Drying Oven

Test Sample

2.1. The test sample of 10,000 gm. shall consist of éleah'ba‘llast conforming to the following
grading : : - '

—_ Passing.SOn{m. and Tetained on 40mm. Square‘mé'sh sieve _ 5,000gm@
— Passing 40mm. and retained on 25mm. square mesh sieve ‘ 5,000gm®@
@ Alolerance of + 2% permitted. ' _ '
2.2. The sample shall be dried in oven at 100-110°C to a constant weight and weighad (Walght
‘Ah, - i
Test Procedure

The test sample and the abrasive charge shall be placed in the Los-Angeles abrasion lasting
machine and the machine rotated at a speed of 20 to 33 ravolutions/minute for 1000 reveiutions,
At the complstion of test, the material shali be discharged and siaved through 1.76mm. 1S
sigve.

Analysis and Reperting of the Result

4.1. The material coarser than 1.70mm. iS sieve shall be washed, dried in oven at 100-110°C
to a-constant weight and weighed (Weight 'B"). o -

4.2. The proportion of loss between Weight ‘A’ and Welght ‘8" of the test sampla shall be

expressed as a percentage of the original weight of the'test sample. This value shall be
reported as ; - : o '

Aggregate Abrasion Values = -‘Q‘—A—B- X1 00
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Annaxure-2 -

- Ag’drega'ta lmbact Value )
{Basad on'19:2386 Part IV1963)

Apparatus

The apparatus shall consist cf the folfowing :

4. Impact testing machine conforming to 18:2386 part [V-1963 as'per fig.-2.
b. IS sieves of sizes 1 2.5mm, 10mm and 2.36mm.

¢. A cylindrical metal measure of 75mm dia. & 50mm depth,

d. " A tamping rod 10mm clrcular cross section and 230mm length, rounded at one end.
]

Drying Qven,

Test Sample

2.1. The test sampie shall be prepared out of track ballast 80 as te conform to following
grading : :
— Passing 12.5mm IS sieve ' 100%
~— Refained 10mm IS sleve 100%

2.2. The sample shali be oven dried for 4 hours at a temperature of 100-1 10°C and cooled.

2.3, The measure shalf be filled about one-third full with the propared aggregate and tamped
with 25 strokes of the tamping rod. A turther similar quaniity of aggragate shall be.added
and a further tamping of 25 strokes given. The measure shali finally be fiiled to

overflowing, tamped 25 times and the surplus aggregate struck off, using the tamping rod.
as a straight edge. The net waight of the aggregate in the measure shall be detarmined -

to the nearest gm. (Waight ‘AN

Test Procedure h

3.1. The oup of impact testing machine shall be fixed firmly in pesition on the base of the
machine and the whole of the tast sample placed in It and compacted by 25 strokes cf the
tamping rod. - . , .

3.2. The hammer shall bs raised 380mm above the upper surface of the aggregate in the cup
and allowed fo fall freeiy on to the aggregate. The test sampte shall ba subjested o & total
of 15 such biows, each bsing delivered at an interval of not lass than cne second.

»

Analysis and Reporting of the Result . .
4.1. The sample shall be removed and sieved through 2.36mm IS sieve. The fraction passing
through shall be welghed. {Weight.'B"), The fraction retained on the sisve shall also be
‘weighed (Weight ‘C") and if the total welight (B+C) is less than the Initlai weight (Weight ‘A")
by more-than cne gm, the result shall be discarded ard a fresh test made. '
4.2. The ratio of the weight of the fines formed to thé total saniple weight shall be expressed
as a.percentage. : o - ' '
' Aggregate Impact Value = _ _E X100
4.3. Two such tests shall be carrled out and the mean of the results shall be reported to the
nearast whela numbsr as the Aggregate Impact Value,o_f the tasted materlai. :
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Annexure-3
Flakiness Index
(Based on IS : 2386 part 1-1868)
General
The flakiness Index of an aggregate is the percentage by weight of particles in it whose igast
dimension (thickness) is less than thres-fifth of their mean dimension, .
Apparatus
The apparatus shall consist of the tollowing : -
a. Metal gauge for measuring thickness as per fig. 3.
b. Sieves-IS sieves of sizes as shown in table-1.
Test Sample , _
A sufficient quantity of track ballast shall be taken to provide a minimum number of 200 pisces

- of gach fraction as per Table-1,_I,Whlch should be weighad (Weight ‘A").

Test Procedure o
4.1. The sample shali be sieved through sieves specitied in table-1.

4.2, Separation of Flaky materfal :- Eaoh fractibh shail be gauged I_ﬁ tum for thickness on a.
" metal gauge of the pattern shown in fig. 1. The width of the slot used in‘the gauge shai

be of the dimensions spacified In Tablg-1.

Table 1 - IS Sieves and.dimensions of thickness Gauge . .

Size of Aggregate i Thickness Gauge
Passing through ~Retained on
IS sieve IS sleve
mm. mm. mm.
83 50 33.90
50 40 27.00
40 25 ‘ 19.50
31.5 26 16.95
25 20 ' 18.50
20 16 . 10.80

4.3. The total amount of flaky material, which is passing through the gauge shall be weighed’
(Wsight ‘B" o

5. - Analysis and Reporting of the Resuit

5.1, The Flakiness index is the total weight of the .mater'i'al'passing the various thickness
gauges, expressed as a percentage of the total weight of the sample gaugad.

. B :
Flakiness Index = X 100
A
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Annexure-4

) ’ "Water Absorption
(Based on I_S_:2386 part 111-1963)

Apparatus
The apparatus shall consist of the foliowing :
a. Wire Basket-Perforated, electroplated of plastic coated wlth wire hangers for suspand-
ing it from the balance.
Water tight container for suspending the basket.
Dry soft Absorbent cioth 75x45cm. slze 2 Nos.
Shallow Tray of minimum 650 square ¢cm. arga.
. Air tight contalner of capacity similar to basket.
Drylng Oven

~eooogw

Test Sample
A sample of not less than 2000gm. shall be used.

1]

Test Procedure

2.1. The sampie shail be thoroughly washed to remove finer partiele and dust, drained and
then placed In the wire basket and immersad in distillod watér at a temperature betwasen

22-32°C, . .
- T

3.2. After Immerslon the entrapped alr shall be removed by Itftmg the basket and ial!oMng it to
drop 25 times In 25 seconds. The basket dnd- sample shall remain irmmersed for a period

ot 2411/2 hours afterwards.,

3.3. The basket and aggregate shail th__ep be removed from the water, allowed to drain for few
minutes, after which the aggregate shall be gently emptied from the basket on to one of
dry cioths and gentiy surface drled with the cloth, transferring it to second dry cloth when
the first wili remove no further moisture. The stone aggregate shall be spread on the
second cloth and exposed to atmesphere (away from direct sunlight) until it appears to be
completely surface dry. The aggregate ihen shall be weighed (weight ‘A’).

3.4, The aggregate shali then be placed in an oven at a tamperatyre ot 100-110°C for 24 hours.
It shall then be removed from oven, cooled and weighed (weight 'B’).

Anaiysis and Reporting of the Resuit
B x 100
8

Water Absorption =

4.1. Two 'such tests shall be made and individuai and mean resuits shall be reported.
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FIG. — 1

DIRECTION OF °
ROTATION

GASK'ET _ 12 mm, THICK

i FILLER PLATE OF SAME FILLEA PLATE THICKNESS

. THICKNESS OF GASKET

. 2.40X3 mm,

. ANGLE SHELF
o 200%100X 1 2mm. GASKET

' ) STEEL SHELF

BEX25X500 mm.
ALTERNATIVE DESIGN PREFERRED DESIGN OF

OF ANGLE SHELF PLATE SHELF AND COVER

AE wemoeTECT= L

=

NOT LESS THAN 1250mm. MEASURED -
ON CUTSIDE OF DRUM

op et
e

CAST STEEL OR ROLLED STEEL ENDS _DIRECTION OF

NOT LESS THAN 12 mm: THIV; - ROTATION
S -
T4 —OPENING
: o800 —— //" so0mm.
b .
=t 3 4
=== '/ _
HA- 4 )
ol
SASKET
I—
L

L GATGCH PAN FOR SPECIMEN

NOTE 1 — SHAFT BEARING WILL BE MOUNTED ON CONCRETE PIERS OR OTHER RIGID SUPPORTS.
NOTE 2 — SUGGESTED HORSE POWER FOR MOTOR 18 NOT LESS THAN ONE

ALL DIMENSIONS ARE IN MILLIMETRES. _
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LOCKING PIN FOR RELEASE MECHANISM ®

ADJUSTABLE STOP FOR RELEASE
LIFTING HANDLE

h. RACHET COUNTER

ELEASE CLAW ]
RELEASE GLA (TO COUNT NUMBER OF BLOWS)

TUP (WEIGHT 13.5—14.0 Kg) v 'E}
\

- 2 mm. CHAMFER

100¢ 7 N\_case HARDENED SURFACE

30045 " f—rtuP upEBAR o
"  CYLINDRIGAL STEEL CUP
, | 1924 1\ |/ 1NNER SURFACES CASE HARDENED

J""‘“% ~ CIRCULAR BASE

ALL DIMENSIONS ARE IN MILLIMETRES

PACT TE




i A =

= mEm

e

PNTPCIA

AT an e A i

[ R T R PR

140 '
FIG. —3
{ ™
~ ~
1.6 mm. THICK MS |18 -
SHEET ROLLED OVER
8 mm. DIA. BAR
— : THESE SIZES'
. saTosp a—— | || =~ MARKEDON
e : T : . GAUGE
1
A | |
33.90 |
o 'i
1 = — 100 ' —! i
t 50 TO 40 I
i ’ |
|
2700 i
|
} . _ g L
| P 90 ] |
40 TO 25 ‘
I B
18.50 I
. | ||
T nsT1025 - ||
F _r ' l l
16,95 ) 71
-4 | AN
L= T 1}
r 261020 - 1|
. 13'50( ) |
. |
- 65 o |1
4 20 TO 18 :
10,80 ( )
T 50 — |
. ‘ ")
ALL DIMENSIONS ARE IN MILLIMETRES
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CHAPTER - XIV
STONE PITCHING

1401, Pitching Stone :- The stone for pitching shall be coliected only from sources approved
by the Engineer. It shall be sound hard and durable. No stone should weigh less than 30 Kg. each.
The depth of individual stone must not be Jess than the ordered depth of pitching upto a limit of 30

o, If the specified thickness of pitching is more than 30 Cm. stones of greater depth may be used.

"But if done in two layers or more individual depth of stone must not be less 1han 25 Cm. A samplé

of stdnse tendsred is to be deposited with the Engmaar

1402. Consclidation of banks :- Unless ctherwise ordsred by the Englneer. the pitchlng shall
not be laid until the bank on which it is to be laid has been consolidated either by natural process
or by ramming to his complets satistaction. '

1403. Profile ;- The sides of the bank shall ba trimmed to the required shape, and profiles
put up at the required intervals to ensure regular work and a uniform slope throughout, Uniess
otherwise ordered by the Engineer samplg sections of pitching work shall be put up at every 5 or
6 metres intervals and got approved by the Engineer before starting the work, & the work shali
strictiy conform 1o the sampie Seotions approved by the Enginger.

1404. Toe of pitching :-

At the toe of the bank, before commencing the pitching, a trench shall be dug 45 Cm, depth
and to the width shown on the drawings and & cm. thick layer of quarry dust laid into bed of the
pitching stone, No extra payment will be made for thls. If ordersd by the Enginedr, the tos shall be
secured from slipping by any other arrangement considered suitable by him, but in such cases
special rate shall be worked out and paid for.

1405. Backing : If the earth surface to be pilched is subjected to severs action of running
water, waves or tides, it shall be covered by a layer of quarry dust or ballast or gravel to & depth

of 8 om. as directed by the Engineer and the pitching bedded on it. The backing of quarry dust ete. -
shall be carried up simultaneously with the face work well watered and rammed. The backing will -

be pald “for separately when ordered. e
1406. Workmanship .-

ali) - The pitching stones shall be [aid by hand closely In posifion. with voids ag minimum as
possibie and tirmly bedded, the length being made perpandicular to the face of the bank. The stones
shall break joints as much as possible and firmly packed by fliing all interstices which are left even

-after caraful hand packing with stone c¢hips driven tight with rammers or hammers.

(i)  The stone shall be roughly hewn or squared with hammaer to ensure thelr fitting fairly
one into the other so as not to expose the earthwork below. No pinning is to be allowad betwean
the sidas of the stones and the use of chips should be confined to hollows and inequalities in the
bed to form unitorm slope and for packing the surface {as specified above) after the stones are iaid.
The surface packing shall not be carried out till the previous work is inspected and approved.

(D) The pitching shall be laid corract to the section as shown ir the drawings or as ordered

by tha Engineer. The surface of the work when complete shall be fairly uniform and foft clean of all:

refuse.

r
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1407. The top most course :- The top most course shall consist of r_dugmy dressed headers
and shall be fald In a continuous level line. ' - :

1408. Stone pitching below water lqvai -

For pitching belew water lavel, the stone will be thrown carefully so that it may be spread as
uniformly as possible. For this reason, men with poles must be engaged to take frequent soundings
to guide the work peopie for throwing the. stone at proper place. The cost of. bamboo and
plankpathways wiil be borne by the contractor, and if floating bridges are necessary, thelr erection.
and mairdenance cost will also be borne by the Contractor, the Rallway supplying the necessary
materials, uniess stated otherwise in the contract agreement.
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CHAPTER XV
SANITARY INSTALLATIONS

"GENERAL

1501. All sanitary installations shall compiy with bye-laws -and rules and regulations laid
down by the iccal bodies or State Government from time 1o time.

1502. For tems such as Earthwork, Concrete, Brickwork, Plastar ete, specifications in
relevant chapters shail appiy. :

1503, Al damage done to floors, walls, etc. during the course of these works shall be
restored 10 original condition by the contractor without any axtra chargs.

1504. |Installations which are supplied, by the contractor must be of best indian make. If
supplied by Railways, Contractor shall be respansibla for its safe custody. Any damage or breakage
must be made good by the Contractor at his own expense

A. SANITARY FITTINGS (Compleie ltems)

(@) INDIAN TYPE W.C,

1505 Indlan Type W.C. pans : The W.C. pan shall be of white glazed earthenware 80 ¢m.
to 70 ¢m. in size, “wash down type” unless otherwise spacified. The pan shali be of the approved

- make and shall bear the mark of the firm manufacturing it. It shail have 100 mm, H.C.I. trap. “P" _

or “8" typé with effective seal and 50 mm.vent arm as quUIFEd for building more than one storey
height.

1606. The W.C. pans Intended to be fixad in bungalows, and service buudmgs shall be of
Vitreous China or of white glazed fireclay with integrai foot-treads and trap or with separate foot rest.
Rataes provided In the schedule wiil apply for respective items of work. :

1507. Fixing : The W.C. pan shall be sunk in floor sloped towards the pan in a workmaniike
manner gara being taken ot to damage the pan in the process of fixing. If damaged in any way,
it shall be replaced. it shali be fixed on proper cement concrete base of 1:2:4 mix (1 cement; 2 sand

: 4 ooarse aggregate of 20 mm. gauge) taklng care that the cushion is uniform and sven without
having any holiows between the concrete base and the pan.

15608. The joint between the pan and trap shall be made wnth cement mortar 1.1 (1 cement
1 sand) and shall be leak proof, Lol

1509. Whan supplied by the. contraotor. 1ha foilowlng toierant:as In ehrnensaons of Ingian type E

Ww.C., European type W.C., white glazed urinala and slnks shall, bé} permisslble
M on dimensions of 76 mm. and ovar T ,,5\111

|.«_-

| (i~ on dlmensions of less than 76 mm. st o, -

1510. Flushing cistern:- The flushing of the W.C. pan shigll be done by flushing cistern. The
cistern shall be of best cast iron, mosquito proof of 14 litres capacity tcgether with cover, lever, C.1.
chain and pult 12 mm. ball valive with copper f!oat and necassary unions ete, for connection with inlet
and outlet pipes and overﬂow :

1511. Brackets :- The cistern shall be fixed on C.I[. or Rolled Steel cantllever brackets Which
shall be firmly embedded in the wali or fixed by using wooden plugs and screws.
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1512.. Overflow :- The cistern shall be provided with 20 mm. G.I. overilow ﬁipe'with fittings
*which shall terminate into mosgquito proof coupling of the approved municipal design with perfora-
1518. Flush Pipe :- The outlet cr fllush'pipe trom the clstern shail be of 30 mm. teiéscopic

or galvanised iron pipe which shall ba connectad to the W.C. pan by means of camant or putty Joint.
The flush pipe shall be fixed to wall by using holder clamps. :

1514, If connection between cistern and W.C. pan is made with G.l, pipe, the bends and
offsets shail be made cold, :

1518, Painting :- Inside of cistern and fittings shall berpainted with approved bitumastic paint
and outside of the cistern, brackets, overflow and flush Pipe etc. shall be paintad with priming coat
of red oxide, and finishing twe or more coats of white zinc or any other tint to match with the oolour
scheme of the surroundings.

(b) EURQPEAN TYPE W.C.

1516. European Type W.C. pan :- The W.C. pan shall readily fiushed, of 'wash down type'
and shali be of best Indlan' manufacture, The pan shall be of approved design. The closet shall be
of white glazed earthenware or white vitreous china. :

1517, Seat :- The seat with lid shall be of well seasoned teakwood or mahagony varnished
or polished or of good quality plastic with rubber buffers and shalt be fixed. in position by using
chromium plated brass hinges and-screws. .

1518. Fiushing :-The flushing’ef the W.C. pan-shall be doneby “puil and lat go” or‘low-ievel’
fiushing cistern. In the former case the connaction between the flush pipe of the cistérn and the W.C.
pan shall be made by using G.1. infet conection. The other specifications will be same as those for -
indian type W.C. pans. In the latter case thers shall be white giazed earthanware 14 litres cistern
with internai fittings, brackets and C.P. brass flushing handle, which shall be fixed at low level and
connected to the W.C. pan by means of 35 mm. 1o 40 mm. diameter white enamelled porceiain bend

and G.l. inlet connection.

1519. There shall be 20 mm. overflow with mosquito proof coupiing ¢f approved design
which shall conterm to the specification as stated under Indian W.C. pan.

(c)* LIPPED URINAL

1520. Lipped Urinal :-The urinal shall be flat back or anguiar lipped front basin 450 mm. high
of white glazed earthenware, of the approved make. It shail be fixed in the position by using wooden
plugs embedded in walt and screws of proper size. Each urinal shall be connected to 35 mm. to 40
mm. diameter waste pipe which shall discharge into a channel ¢r a ﬂogr trap.

1521, Fiushing :- The flushing of the urinals shall be done_“by automatic flushing cistern §
litres capacily. The cistern shall be of best cast fron having valveless syphon automatic flushing
arrangement of 5 litres capacity, It shall be supporied on a palr of R.S. or C.l. cantilever brackets
which shall be embeddad or fixed to wall by means of wooden plugs and screws. The cistern shall
be fixed by using proper holder-bat clamps. . -

1522. The joint betwesn the urinal basin and flush and y.rastéfpipas_ shalibe made by means

of putty or white lead mixed with chopped hemp. . .
1528. Painting - Thé inside and the outsite of the cistam, thé fittings and brackets shaii be
painted as that of flushing cistern for indian fype W.C. pan.

-
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{d} URINAL STALLS . "

[

1524. Urinal Stalis :- The urinal stalis shall be of white glazed fire-clay or white vitraous china

of an approved make unless otherwise specified. The size of the stall shall be as under -

Helght from tread to top of division = 1.1 metre
Width centre to centre of division=0.5 to 0.6 metrs

1526. Flushing :- The stalls shall be provided with white glazed fire-clay or white vitreous
china automatic flushing cistern of proper capacity, [n case of cistern having more than 5 litres
capacity, a pat-cook shall also be provided. The cistern shall be complete with fittings and brackets
which shall be fixed to the wall. The cistern shall be connected 1o the stall through standard size,
C.F. brass flush pipe with spreader arrangamant and clamps.

1526. Outlet ;-Each range of stalls shali be provided with C.1. urihal trap with vent arm having
C.P. brass outlet grating of size 50 mm. for one or two stalls and 75 mm. for more stalis.

(¢) WASH HAND BASIN

1527. Lavalory Basins :- The basins shall be of white glazed earthenware of the slotted
pattern. The size of the basin varies from 360x250 mm. to 630 x 450 mm. The basins shall bg of
an approved maks. Angle Iavatory basins of slze 600 X 450 mm. may also be used whera rsqulred

" 1528, Fftt!ngs Each Lavatory basm shall be provlded with smgle OF & pair al 12 mm. C =
piliar taps, 30 mm. C.P. brass waste of standard patiern with C.P. brass chain and 30 mm. rubber
plug and 3¢ mm. diameter M.\. or C.P. brass trap and union which shall- be connected to 30 mm.
diameter waste plpe The fittlngs shall be of an anproved make. -

1529. Fixing :- The basin shall be supponed ona palr of R.S. or C.1. cantilever brackets
embedded or fixed in position by means of wooden cleats and screws. These (brackets) shall be
painted to the required shade as specified under flushing cistern. The walil plastar on the rear shall
be cut to overhang the top edge of the basin.

1830, Waste connection :- The waste plpe shali discharge into an open drain leading to a
guily trap or direct into gully trap, en ground floor and shall be connected to a waste pipe stack on
upper floors and C.P. brass trap and union may not be provided where surface drain or a floor trap
is plaoed directly under lavatory basin and waste discharged Into it vertically.

1531. Delsted.

M  SINKS. - o

1632. Sinks :- The sink shall bé of white glazed flre- clay with waeir overflow. The size of the
sink shall be 600 mm. X 450mm. x 200 mm., 550 mm. x 400 mm. x 200 mm., 500mm\ % 400 mm.
x 150mm., 450mm. x 380mm, x 150 mm., 280 mm, x 230 mm. x 150 mm. as spacified The sink
ghall be of an approved make. _ :

1533, Fittings :- Each sink shall be provldad with 35 1040 mm. C.P. brass wasra of stanclard
pattarn with C.P; brass chait and 40 mm. rublier plug and 35to 40 tam, M.\, of C.P. brass. trap and
uniogn which shall be connected to 35 t0.40: mm diameter waste" plpe. ‘The fittings shall be of an
approved make,
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1634, Fixing ;- The sink sh'all be supported on R.S. or C.l. cantilever brackets embedded or
fixed into position by means of wooden. cleats and screws. These brackets shall be pamied to the

required shade as speciﬂed The wall plaster on the rear shall be cut 1o suppori the top edge of the
sink.

168358, Waste Connection :- The waste pipe shall discharge into an opa’n drain ieading to a.
gully trap or direct into gully trap or ground floor and shall-be connected 10 a waste pipe stack- or.
upper floor, M.I. or C.P. brass trap and union may not be provided where surface drain or-a ﬂt>or
rap is placed dlractly under the sink and waste discharged Into it vertically.

1536. Deletad
(g0 WATER GONNECTIONS

1537. Water connections to flushing cistern, lavatory basins, and bath tubs shall be by
means of lead pipe connectlons pieces, with brass stop cocks. The siza of the lead pipe connection
and stop cock will depend upon the size of water connsction. The lead connection may be replaced
by G.!. Pipe with central cocks at unimpartant places with the approval of the Engineer.

B. H.C... SOIL, WASTE AND VENT PIPES AND F!TTINGS.

1538. H.G.I. Pipes and fittings:- All soil waste and vent pipes and fittings shall be to the
indian standard specifications No. 1728-1779. They shall be frae from cracks and other flaws.
Painting i3 to be done wath approved anti-corroslva- palnt if 50 directed. '

1539. The access door fittings snall be of proper das;gn scr as not to form any cawt:es in
which filth may- accumulate. Doors shall be provided with 3. mm rub‘uer lnsertlon packlng, and whan
closed and bolted fHey shall be watertighit.

1540. Fixing > The pipes and flttings shall be flxed to walls by us!ng proper holder-bat
clamps. The pipes shali be fixed perfectly vertical orin a ling as diracted. The spigot end shall butt
the shaulder of the socket and leave ne angular space in batween. All sqil plpes shall be carried up
abova the roof and shall have H.C.I. terminal guard.

1541, Connactions batween main pipe and branch pipes shall be made by using proper
branches and bends with access doors for cleaning.

1542, Lead caulked joints :- The annular space between the socket and spigot will be first
well packed in with spun yarn [eaving 25 mm. from the lip of the socket for the lead. The joint may
be leaded by using peoper leading rings or if they are not available by wrapping a fing of hemp rope
covered with clay round the pipe at the end of tha socket, leaving a hele thrcugh which lead shall
be poured in (for pipes with socket facing upwards 12 mm, hlgh small clay buid on the socket edge
may ba used). .

1543. The lead shall b réndered thoraughly fluid-and each joint filled in one pouring. Before
caulking, the projecting lead shall be removed by flat chisels and then the Joint caulked round with
proper caulking toots and a hammer of 2 to 3 kilogram in weight in such a manner as to.make

the joint quite sound. Alfter being well sat up the Loint i5.t0.be |eft flush heat and even with: the”
socket. '
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1544. Tosting :-(a) All H.C.I. pipes and fittings including Joints will be tested by a smoke fest
and left in working order after completion. The smoke test shall be carried out as stated under :-

{b) Smioke shall be pumped into the drains at the lewest end from a srhoké inach!ne which
consists of a beflow and a burner, The materials usually bumt are greasy cottan waste which form
clear pungent smoke which Is easily détected by sight as woll as by smiall if ledking at any point-of
the drain. o ' R -

1545. Fioor traps :-The traps shali be of seif cleaning design provided with 25 mm. puff-pipe
whare the length of the waste Is more than 1.5 m. or the flcot trap'is connected to .a-waste stack
with bends. The other specifications for these shall be the same as those for H.C.{. soif, waste and
vent pipes and fittings. : - : .

1546. Waste Connections :- Waste from lavatories, floor traps, sinks and baths shall
separately discharge over gully traps on the ground floor and shall be separately connected to waste
stack on higher storeys. .

1547, Every starting manhole will have a 100 mm. H.C.|. vent termlnlating at 1 Metre above
parapet of nearsst building. - -

1548. Anii-gyphonage pipes :- Anti-syphonage plpes shall be H.C.i. pipes with lead caulked
joints. The main antisyphonage pipes shall be of 50 mm. internal diameter, C "

. 1849, Painting - All the exposed H.C.|. pipes and ﬂ;tlng,s_sh'ail be painted_tq match_'thavqolour |
of the surroundings or as per dscislon of the Engineer. . )
. 1550, The surface of the pipes anq fittings to be béihtéd.s'hall be cleaned thoroughly, Red
oxide or ather primer shall be painted and allowed to dry. Tha finishing shall be done by painting

2 or more coats with paint of any shade matching with surrounding. - .

C. LEAD PIPES.

1551, Lead pipes :- All lsad pipes shall be hydraullc drawn and of uniform thjcl;‘ness
throughout, When not supported on bearers, all lead Plpes shall be supported by strong léad tacks
at least 35 to 40 mm. wide soldered on to the pipes at sultabla intervals. : _

1552. Wipad solder joints :- All joints of lead pipes shall be wiped solder Joints as described
below ;-

The pipe ends to be ointed shall be cleaned with wire brush and freed from oxide if any. Chalk
shall then be rubbed to Kill the greasy nature of the lead. After this plumbers biack shali be applied.
The length of the jeint as given below shall then be marked on the pipe. A fine shaving of lead shall
be removed from this langth with shave hook. Tallow shall then be smeared over the -preparad
surface. The molten solder, an alloy composed of 3 parts of tin and 7 parts of lead, shall be poured
in a thin stream from a ladle moved itv an elliptical direction over the joint position including a portion’
of the soiled pipe at each end beyond the mark. When sufficlent solder had been poured, the jomt
shail be wiped with pad of wiping cloth with long continuous movemants in one direction only, 50 as
to-leave a neatly formed elliptical shaped joint, Surplus solder ramaining on the Joint shall ke

romoved with a tool called “draw off”. ‘
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1663. The length of the wiped soider Joint shail be as follows :-

Size of pipe Length of Jcint.

* Minimum  Maximum
12mm. 60mm. 70mm,
20mm. 70mm. " 70mm:
25mm. 70mm. - . 78mm:
30mm. 70mm. 80mm.
40mm, - 70mm. - 80mm.
50mm. 75mm. 85rmm:
7Smm. 75mm. 8smm,
180mm. 80mm. BSmm

-+

1554. The joints shall be watertight, airtight and shail be tree from tears, burrs, stnngs,

tibands or droppings.

1666. Lead pipa connections :-The joints betwaen lead pipe and C L. or stonaware pips shall

be made as under :-

One end of the brass ferrule or thimble shall be slipped Into or over the lead plpe and jointed
to it by means of a wiped solder JoInt, The other end of the ferrule shall then be Inserted into the
socket of the cast iron or stonewarae pipe, in the case of former, the joint shall be made with molten
lead (lead caulked) and in case of the latter with oement mortar as in stonaware pipg drains,

1556. The joints between outgo of a W c. pan and a.lead pips shalil be made as under ;-

The lead pipe shall be slipped inte a brass socket-and jomted fo lt by wiped solder joint, The -

in stfoneware pipe drains. -

~ outgo of a W.C. pan shall then be inserted Intc the socket and jointed by using cement mortar as

1557. Painting - All exposed lead plpes shall be painted as in H.C.I. plpes and fittings.
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CHAPTER XVI
WATER SUPPLY
A Gl PiPES & FITTINGS _
1BI01 G! P:pes and f:mngs The pipes shall .be. of. galvanised wrought fron and of avatet
quality menufactured by a firm of reputs. Tne fittings .may either be.of galvanised wrought:iron or

galvanised maileable iron. Pipes and fittings shall conform tc the Indian Standard Specifications No:
1239-1979. Pipes and fittings of which-the. galvanislng has teen: damaged shali not be used.

1802, Laying and fixing :- - Where pipes have to be cut or rethreaded, ends shall ba carefully

filled out s0 that no obstruction to bore is offerad.

1603. In Jointing the pipes, the ingide of the socket and the screwad end-of the.pipe shall be
rubbed over with white lead and a few turns of hemp yam wrappéd round the sorewed and of the
pipe which shail then be screwed home In the socket with pipe wrench. Care must be taken that all
pipes and fittings are kept at all times free from dust.and dirt during fixing.

-1604. Internal work :- For internal work, G.l. pipes and fittings inside and outside the walls -

shall be fixad visible (not in chase) by means or standard pattern holder-bat clamps keeping the pipe
12 mm. clear of the wall everywhere. Wnen it is imperative to fix the pipa in front of a house or In
any conspicuous position, whera it looks unsightly, chasing may be adopted.

1605. All pipes and fittings shall be fixed truly vertical and Horizontzl unless unavoidable.

1608, External work :- For external work, G.l. pipes and fittings shall be laid in trenchés. The
width of the tranch shall be the minimum width required for the working. The pipes laid undérground

shall not be less than 60 cm. from tne ground level. The work of excavation-and refifling shall be-

done In accordance wifh the general specificatlons for earth work.

1607. Testing :- All G.1. pipes and ﬂt’tlngs may be tested toa minimum pressure of 7 KG per _

sq. cm. or to a pressure appropriate to the requirements to ensure that pipes-have proper.threads

and that proper materiats (such ag white lead and.hemp) have been used in iolnting All Ieakyqaints’

must be made leak-proof by tightening or redaing.

{608, Pipes for unfilterad water :- Eor unflltered water aupply the rninlmum slze of G.1. pipe
ysad shall be 25 mm. dlameter.

B. BRASS WATER FITTINGS :

1609. Brass water fittings :- All water fittings shall be of standard manufacture and shall in
all respects comply with the Indian Standard Specifications. The brass fittings shall be fixed in the
pipe line in a workmanilke manner. Care shall be taken to see that joints between flttlngs and pipes
ara made leak-proof, The fittings and joints shall be tested to a prassure of 7 Kg/ 8q. ¢m. unless
otherwise specifled. The defective fittings and the Jeints shall be repalred, redone or replaced.

C. CAST IRON PIPES AND SPECIALS.

{a) Pipes and specials.

| 1610. Pipes - All plpas shall be of cast or spun lmn, st[alght with splgot and soc;.!sat ends ;
and shall conform to the latest edition of Indian standard. speclﬂcation No 1536-1 9?6 forclass ‘D’

(8
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pipes. Heavy duly plpes may be used when the water pressure exceeds 121:Metre of Head. Flanged
end pipes may also be used where raquired.

1611, Speciais - All spacials shall be of cast lren and shall conform to the tatest edition of
Indian Standard Spacification No. 1538-1976 for the Class of pipes 1o be used. Heavy duty specials
may be usad when the water pressure exceads 121 Metre of head. Flanged end specials may also
be used, when reguired. As far as possible standard speclals shauid be usad )

(b) Trenches for C.l. Pipes and specials

1612. Excavation :- The trenches for the pipes shall ba excavated to linss and levels as
directed. The bed of the trench shall’ have to be truly and evenly dres;;ed throughout from one
change of grade to the next. .

1613, The gradlent is to be set out by means of baning rods and should the required depth
be exceeded at any pcint, the trench shall be regraded as directed by the Engineer.

1614. The bed of the trench, if in soft or made up earih, shall be well-waterad and rammed
before laying the pipes and depressions thus formad shall be filled with sand or other suitable
materials as the Enginaer may direct.

1615. If rock is met with, it shall be removed to 15 cm. below the levet of the pipe and the
tranch will be refilled with sand or other suitable materlals,

1616. The excavated materials shall not ba placed within 1 melre or half of the depth ¢f the
trench, whichever is greater lrom the edge of the trehch.

1617. The trench shall be kepl free from water. Shorung and timbering shall be provlded
whenever required

1618. The trench must he taken out of a width not iess than 5¢ cm., and not more lhan 80
cm. greater than the diameter of the plpe. :

1619. Road Crossing - All road crossings will be excavated half at a tll'ne the second half.
being commenced after the Plpés have bean faid In the first half and the trench refilled. The ttench.
at exisfing road crossings shall be ﬂlled properly and rammed ancl the road surface properly
rastored. _ _

1620. Protection of existing service.:- All p'es, water rpains, bables etc, met within the
course of excavation shall be carefuily protected and supported. Such mains will be hung {rom
timbers placed across the trench. Care shall be taken not to disturb the electrical communication
cables, removal of which, if necessary, shall be arranged by *he Engineer.

1621. Lighting and watch :-The open trenches shail be provided with fencing and watchmen
to guard against accidents. Red flags during day and red lights during night shall be provided at the
ends and at intervals along the sides of the trenches. Necessary sign boards will also be put up.

(¢) Lead caulked Joints.

1622. Lead for joints - 1t shall be bluish grey in colour, very soft and malleable, raadily
meltad, free from mixture of zing cr tin. :

1623, Spun yarn ‘or Joiits :- This shall be best quality, preierably white. it shall be free from
dust ete. It shall be soaked into hct goaltar.or bitumen and drigd before use.

L]
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1624. Jointing :- The spigot shall be carefully centered in the socket by two or three laps of
trealed spun yarn, twisted into ropes of uniform thickness, well caulksd into the baok of the socket,
leaving the requisite depth for the lead. The laps of the yarn must be longer than the circumference
of tha pipe. No making up. of the pieces shall be allowed.

1625. The leading of the pipes etc. shall be done by means of ropes covered with clay or by
using special leading rings. The lead shall be rendered thoroughly fluid and each joint shall be fillgad
in one pouring. ; : o - ' : o

1626. Approximate weight of léad and yarn requiréd for jq_iﬁts for varidu_s sizes of C.). pipes
and specials shall be as under ;- ' c . :

om B KGe. . KG.
7.5 - 1.80 : 0.10
10 290 0.18
12.5 : 360 0.20
15 4.20 — 0.22
17.6 4.80 - 0.24
20 5.40 : 0.28
225 €30 0.30
25 6.60 - 0.35
30 7.80 0.40
35 8.10 0.50
37.5 10.00 - 0.60
40 1040 . 0.70

a5 | 11.80 | : 0.80

1627. Caulking :- After the Joints have been run they must be thoroughly cauiked until thay -
are perfactly watertight. Caulking of joints will be done after a convenientilength of pipes has been
laid and leaded. Tha leading ring shall first be removed .and any lead ouislde the socket shall be
removed with a flat chisel and then joint caulked round three timss with caulking tools of increasing
thickness and a hammer of 2 to 4 KG. welght. Lead joints shall not ba eoverad till the pipe line has,
been tested under pressure but the rest of the pipe line may be covered up, to prevent expansion

and contraction due ta varation in temperaturs,

1828. When it is Inconvenient or dangerous to use molten lead for joints, thay may be made
with lead wool inserted in strings not less than 6 mm. thick andﬂ very, theroughly caulked.

1629, Tesﬁpg *{a) The lead joints shalt be tssted to a pressure of 7 KG/ 8q. CM or such
head a$ otherwise specified depending on the class of pipe, aftar being caulked, and should any
leakage occur, the leaky joint ar joints shall be remade and section retested.

(k) The testing is to be done either by fitting on the end of the completed section, a valve
which shall be rapidly closed while water s running through the pipe, thus causing a momentary’
increase of pressure in the pipes.

' or

(c) By temporarily closing both ends of the pipe, filling with water and by means of a
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hydrauiic pump and pips connection to one end, subjec'ting the pipe to a predetermined hydraulic
tast pressure, '

(d}  Any leaky joints must be made good before the joints are fi naily covered over with the
redill, '

(e)  Joints in flanged pipes : In laying these the faces of flanges cr ralsed strips as the case
may be, must be tharoughly cleaned and in bolting up after the specified “Insertion” has been placed
in posltion, care must be taken to tighten the flange bolts gradually and evenly all round. When
washers of rubber or other materlals, are used, they must be held in position by loops of thin twine
through the bolt holes befare the flanges are brought together, care being taken that the washer is
not allowed to encroach in the least on the bore of the pipe, Chalk rubbed upon the faced:strips of
flanged joints bafore inserting the washer faiiitates Subsequent removal, by preventing the latter

from adhering to the metal faces. Leaks threugh bolt holes.of flanged joints can he stopped by the
inserfion of lead washer under the head or nut of the bolt, as may be required.. '
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CHAPTER XVil.

DRAINAGE & SEWERAGE ‘-
A, Stoneware Pipe Drainage.
{(a) Stoneware Pipe,

1701. Pipes :- Al pipes must be new and perfectly sound, free from fire cracks and
imperfections of glazing, cylindrical, stralght and of standard nominal diamater, length, and depth
of socket. They shall be made of hard burnt stone ware of dark grey colour and thoroughly salt- .
glazed ingide and outside. S S

(b) Trenches fbl_' S.w. PIpa_Dr"éins. R ;"-_':-1.-_ '

1702. Excavalion :- The treriches for the pipes $hall be* gxcavaléd Yo linés and leveis as
directed. The bed of the trenchegs shait ba truly and evenly dressed thraughout from one change of
grade to the next.

1703. The gradient Is to be properly set out and should the required depth be exceeded at -
any point, the trench shall be regraded by means of cement or lima congrete of the specifications
of the bed concrets. - :

1704, The bed of the trench, it in soft or made up earth shali be well watered and rammed
and depressions thus formed filled with sand or other sultable materials as directed by the Engineer
before laying the bed concrate. "

1706. it the rock Is met with, it will be removed to 15 cm. beiow the level of the pipe and the
trench will be refilied with concrete, sand or other suitable material as directed by the Enginear to
bring it to required bed ievel,

1708. The excavated materials shall be kept away from the edge ofthe trench ata distange
equal tc 90 cm. or equal to half the-dapth cf the trench; whichever is. greater.

wharever required.

1708. The width of the trench shall be as under aﬁd no greéier width th_én-th_is Wifl_pg pé_i_,d
for unless ordered otherwise by the Engineer.

1707, 'I':he-tr'eﬁch'éh'ail'.b,é:_kepf free from "u\;at_e"r,' ‘Shoring and tl'mh'a'r'ifngi_' shall be providdd

10 em. R .. . BBem.. .
15 cm. o ' 65 cm.
22.5 cm. ' " 60 cm.

30 ¢em. 70 cm.
37.5 cm. 76 om.

45 cm. 85 cm.

60 cm. 100 cm.

1709. Wherever the drain runs in deep trench the width of tha trench in upper reaches may
be increased as per direction of the Engineer. '

1710. Road crossings :- Speclifications as for cast Iron 'plpes will apply.
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{c} Laying and Jointing S.W. P.ibe. .

1711, Laying :- The plpes shaii be carefuliy laid to t'ha levels and gradients shown on the
plans and seclions. Great care shall be taken to prevent sand etc. from entering the plpes. The pipes
between two manholes shall be faid truly-in straight line without verticai or horizontal undulations.

1712, The pipes will be laid “Sockst up* the gradient. The body of the pipe shall for its entire
length rest an an even bed of concrete and places shali be excavated in the concrete to receive the
sccket of the pips.

1713. Jointing :~ In each oint, spun yam soaked in neat cement wash shall be passed round
the joint and inserted In it by means of a caulking tool. A little more quantity of yarn should be added
and rammed home to complately #ill the gap. - s e '

1714, The object of the yarn is to centre the sbig'ot of ona pipe within the socket of the other.
and te prevent-the cement mortar of the joint panetrating Into. the pipés. : '

1715, Cement mortar-1:1 (1 cement : 1 sand) shali ba slightly molstened and must on' no
account be soft or sloppy and shall be carefully inserted by hand into the joint, The mortar shafl then
be punched and cauiked into the joint and cament mortar addad until the space of the jolnt has bean
filled completely with tightly caulked mortar. The joint shall then I_:a' finished off neatly outside the
socket at an angie of 450, : ; : '

1716, Any surplus mortar projecting inside the joint shali be removed and to guard agalnst
any such projections, sack or gunny bag shall be drawn past each joint after completion.

1717, Cuning :- The cement mortar joints shall be cured at least for Seven'days.

1718. All jolnts shall be tested to a test pressure ¢t at least 1.5 m., head of'water at the
highest point of the section under test betwaen 2 manholes,

1719. The lowest end of the pipe shall be plugged water tight, Water shall then be filisd in
manhole at the upper end of the line, The depth of water in the manhole shail be 60 cm. plus the
diametar of the plps. The joints shall then be axaminad. Any joint found leakinig-or sweating shail
be remade or embedded into 15 cm. layer of cement congrate 1:2:4(1 cement; 2 sand and 4 stons

chips 20-mm. gauge) 30.cm. in length-and-section retested,

(d) S.W. Gully traps.

1720. Gully trap :- This must be perfectly -sbi.md’,lree from fire cracks and cther impe-rfec‘-
tlong of glazlng, of standard nominal diameter and other dimensions. It shall be made of hard burnt
stoneware of dark grey colour ahd thoroughly salt glazed Inside and outside.

1721. Each gully trap shall have one-C.1. grating 15 X 15 em, and one water tight C.). cover
with frame 30 x 30 c¢m, (inslde dimensions) with machinad seatlng faces. :

1722. Excavation ;- The excavation for guily traps shall be done frue to dimensions and
levels as indicated on pians or as directed by the Engineer,

1723. Fixing :- The gully trap shall be fixed on cement concrate foundation 65 cm. square
and not less than 10 ¢m. thick, The mix tor the concrete will be 1:5:10 (1 cement:5 sand and 10
stone ballast 40 mm. gauge). The fointing of gully outlet 1o the branch drain shall be done similar
to jointing of S.W. pipes.
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B :- MANHOLES, VENT SHAFT, ETC.

1724. Size of Manhole :- The size spéciﬂad shall be the internal size of the manhole. The
work shail be done strictly as per standard drawings.

1725. Manbhole covers :- The covers shail be of tough homogeneous cast iron, of heavy or
light type as specified. The sizes specitied are clear internal dimensions. The approximate weights
of the various types of manhoie covers with frames and their internal sizes will be as given below.
Variation in weight to the extent of 5 percent, on either side shait be permissible,

Size ; . A ' Approximate waight.
(a) 80 .cm. x 50 cm, (Rectangle) : S, 55 KG.
(b) 45 cm. to 50 om, dia {light type} . - . 50 KG.
{e) B0 em. to 55 cm. dia. (heavy type) . : 200 KG.

1726. Manhole covers with double seal shali be used near bulldings and within compounds.

1727. The covers used in manholes on sewer lines shal Invariably bear word ‘sewer’ on the

top, and those used for storm-water drains shaii bear word 'S.W.D.’ These marking shall be done
during casting of the covers. . :

C. ROAD GULLY CHAMBER. _
1728. Size of Chamber :- The masonry chamber shall be 50 ¢cm. x 45 cm. internal size. -

1728. C.L Grating :- The grating and frame shall be of tough homogenous cast fron size of
50 cm. % 45 cm, (inside), if shall be fixed on the top of masonry walls In 15 cm. thick cement concrate
1:2:4 (1 cement: 2 sand : 4 stone chips 2¢ mm. gauge). The approximate weaight of gully grating

including frame shali be 55 KG. The gully grating cover shall be hinged to the frame to facilitate its
opening for cleaning and repairs.

1730. After the compistion of the work, the exposed surface of the grating and the frame .
shail be painted with coaltar, - . :

1731, Connection pipe :- From the anti-malaria point of view the length of the connection
pipe in centimetre batween the road-guily chamber and the manhole of the draln shali not be less
than twice the nominal diameter of pipe In miliimetre i.e, for 150 mm. connectlon plpe, the length
shali nat be less than 300 e¢m. and for 200 mm. connectlon pipe it shalt not be lass than 400 cm.
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CHAPTER - XVHi

P. WAY WORKS,

1801. Unless otherwise specified in the Tender/contract, the scope of werk, workmanship and
standard specifications will ba as per provisions of Indian Railways Parmanent Way Manual,
Scheduie of dimensions, standard drawings issued by RDSO and Chief Engmeer. General &

“subsidiary rules and other administrative circulars.

1802. No extra payment is admlssiblé-!or intermediate loading/unioading of dip-lorry i

warranted due 10 less duration of block.

1803. The Contractor shall be rasponslble for malnlalnlhg and repairing the dip-torry during S

axecution of the Job.

1804. In case haulage by dip lerry over running linas,. protaction and gupervision shall be '_

provided by Rallway (By deputing ‘rlagmen with detcnators).
1805. Afl materials shall be kept clear of infringements during Ibadiﬂg!unioading and handling.

1806. Operation of dip-tory Is inciusive of spreading the materials along the route in specitied
manner, ' : :

1807. The work of welding shall be carried out in accordance to IRS specification T-19, 1984.

and presoribed specltwaticn of 8KV Weldmg

1808. All otherterms & conditions provided under Notes of the praamble cf Section-Z (P. Way
Works) of the Scheduie of Labour and Material Rates, Revised Edition 1992, Volume-| shail be
treated as parl and parcel of the specifications of thls Chapter. o

=3
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CHAPTER XIX'
SPECIAL WORKS

A. Marble stone flooring.

1901, Materials : Marble stone slabs : The slabs shall be of the kind of marble specitied in the
item. The marble from which the slabs are made, shall be of selected guality, hard, scund, dense,
and hcmogeneous in texure, free from cracks, declay weathering and flaw, The sample of Marble
stone slabs shall be got approved from the Engineer-in-charge before starting the work.

1802. The slabs shall be hand or machine cut to the requisite dimensions,

1903. Workmanship : Drassing of siabs .- Every stone shaii be cut 1o the required-size and
fine chisel dressed to give a smooth and aven surface on all sides to the full depth. A straight edge
lald along the side of the stone shall ba fully in contact with it. Chisel dressing shall also be done
on top surface to remove any waviness. The sides and top surface of marbie slabs shall be machine
rubbed or tabia rubbed with coarse sand befcra using. All angles and edges of the slabs shall be
true, square and fres from chippings. ' - S .

1904. Thicknass : Thickness shall be 20 mm. to 26 mm. or s specitied In the itern. Whle-
allowable tclerance In thickness shall be + 2 mm., It shall be + 5 /mm. in length and breadth.

1805. Subgrade : Base ooncrete or R.C.C. slab shali serve as the éUbgra‘de.

1906. Bedding :Bedding for the marble slabs shall be cement mortari: 4 (1 cement : 4 ccarse
sand) of average thickness 20 mm. as given in the description of the item. Minlmum thickness at any
place shall be not less than 10 mm, ' - :

1907. Laying : Sub grade shall be cieaned, wetted and mopped. Mortar of the specified and
thickness shall then be spread on an area sufficient to recaive one marble slab. The slab shall be
washed-clean before laying. It sha!! be lald on top, pressed, tapped gently to bring it in level with the
other slabs. It shall then be lifted and laid aside. Top surface of the mortar shall then be corrected
by adding fresh mortar at hollows or depressions. The mortar is then allowed to harden a bit. Over
this surface, cement slurry of honey like consistency at 4.4 Kg. of cement per square metre. The
edges of the slabs already paved shall be buttared with grey or white cemarit with or without pigment
to match the shads of the marble slabs as given In the description of item. The slab shall then be
gently ptaced in position and tapped with wooden mai.at till it s properly beddad In level with-and:
close to the adjoining siab. The Joint shall be as fine as possible. Surpius cam_eni ‘o1 the surface of
the slab shall ba removed. The slabs fixed irf the flaot adjoining'the walis shal'antgr not less than

10 mm. under the plaster, skirting or dado. The junction between the wall and shall be finished neatly: .

The finished surtace shali be true to levels and slopes as instructed by th__é Enginesr-in-chargs.
1908. Curing :- The floor shall be cured fora. minimum pefiod of. seven dayé. '

1909, - Poilshing and finishing : Unevenness at the meeting edges of slab_s _sh'ai'l} be removed
by fine chiselling. Grinding shail normally be commenced after 14 days- cf laying the 'slabs, Extept
for skirting or small areas machine shall be used for the purpese. N . ;

First grinding shall be done with carborandum stones of 48 to €0 grade grit fitted in the
machine. Water shalt be preperly used during grinding. When the floor has bean uniformly rubbed,
it shaii be cleanad with water. Thereafter second grinding shail be started with carborandum af 120
grit. Final grinding shall be done when other works are finished, The maching shall ba fitted with
carborandum of grit 220 to 350 using water in abundance. The flcor shall than be washed clean with

L}
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‘water. Oxalle-acid powder shall then be dusted at 33 g'réms per square metre on the surface énd

the surface rubbed with maohine fitted with hessian bobs ot rubbed hard with pad of woolien rags.
The fioor shall lhan-.be‘ washed clean and dried with a soft cloth or linen. The finished fioor shall not
sound, hollow when tapped with a mallet. |f any slab is disturbed or damaged, it shall be refitted or
replaced, properly jointed and polished. :

Cement slurry with or without pigments shall not be applled on the surface before each
polishing.
B. Marbie stane in risers of stepé and skirting.

1810, Materials : Marble stene slab and dressing : The specification shall be same as in paras
1901 to 1903. A tolerance of £ 2 mm. shall be allowed unless otherwise specified in the description
cf the item. _ .

1911, Workmanship : Preparation of surface :- in case of brick masanty wail, the joints shall
be racked out to a depth of at least 15 mm. while the magonry is peing lald. th cate ot concrete wall,

the surface shall be haulied and roughened with wire brushes.- The surface shalt-be-cieaned and.

watted thoroughly betore commencing the laylng work. - L ,
The wall surface shail be cut uniforimly to tha requisite- depth so that 'skl-ning-iaﬁe shall have

the projection from the finished face of wall as shown in drawings or as jreé;ﬂlred-hy the Enginser- -

in-Charge.

1912, Laying : The risers of steps and skirting shall be set in grey or white cg_meht adimixed
with or without plgment to malch the shade of the stcne, as specified in the description of the item.
The slab shall ba so placed that the back surfce is at a distance of 12 mm. from the.wail, subject
to @ minimum of 10 mm. at any place. If necessary the siab shali be held in position with the help
of M.S. hooks temperarily fixed in wall for the purpose at suitable intervals. :

1913, The skirting or riser, face shall be checked for verticality and corrected. The gap
between the rear ot slab and the wall shali be filted and packed with-cemant mortar 1.3 (1 cement
. 3 coarse sand) or other Mix as speclfied in the item. After the mortar in the gap has acquired
sufficient strength, the hooks holding the slab shait be removad. : '_

1914. The joints in hetween the slabs shall be as fine as possible. Ths top line of skirting and
risers shall be truely horizontal and the jeints truely vertioal or as per desired patten. The rigers and
skirting slab shall be matched as shown in drawings or as Instructed by the- Enginaer-in-Charge.

1915. Curing, polishing and finishing: The surface shall be kept wat for a minimum of 7 days
so that bedding and joints set properly. ' T

Grinding shall normally be commenced aitér 14. days of laying the,',slabs_. Palishing shalt be
dcne only manually. The face and top of skirting shall be polished. First grinding shall be done with
carborandum stones of 48 to 60 grade grit. Water shall be property used during gririding. When the

surface has been uniformiy rubbed, it shall be cleaned with water. Theréatter second grinding shall -

be started with carborandum of 120 grit. Final grinding shall be done whan other works are finlshed.
1 final grinding carborandum of grit 220 to 350 is 10 be used with water in abundance. The surface
shalf then be washed clean with water, Oxalic acid powder-shall then be dustad at 33 grams per
square metre on the surface and the surfacé rubbed with hesslan bobs ot rubbed hard wlth pad of
woollan rags. The surface shall then be washed clean and dried with- a soft cloth or linen. The
finished surface shall not sound hollow when tapped with 2 mallet. It any skab is disturbed .or
damages it shall-be refitted or replaced praperly jointed and polishad.

.
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- @ Kota Stone floering. -~ - T A T

1916. Materials ; Kota stons slabs : The slabs shall b seledted quality, hard, sount, dense-
and homogeneous in texture, free from cracks, decay, weathering and ftaws. Thése skiall be-hand
cr machine cut to the reguisite thickness, they should be of the colour indicated in the drawings as
instructed by the Engineer-in-Charge. o - '

The slabs shall have the top (exposed) face polished before being brci:ight 1o sits.

The slabs shall conform to the size required . Betore starting the work, the contractor shall get
the samples of slabs approved by the Engineer-in-Charge. '

1917. Workmanship : Dressing of slabs:- Each slab shail bs cut to the required size and
shapa and fine chisel dressed at all the edges to full depth. The sides thus dressed shall have a fuli
contact if a straight edge is laid along. The sides shall be table rubbed with coarse sand or machine
rubbed before paving, Ail angles and edges of tha siabs shali be true square and free from ohippings
giving a plane surface. ' -

1918. Thickness : Thickness shali be 20 mm. 1o 25mm. as specified. in the iterm. Tolerances
atlowed shall be as under :- g . : L S L

a) on dimensions more than 10 ¢m, = & mm.

b)  on dimensions lass than 10 cm. = £2 mai: , | o

1919. Preparation of surface : Specification shall be same as in‘para, 1906 for marble floaring.

1920. Laying : Specification shall.be same in.para 1807 for marbte- flooring except that the
adges of the slabs-shall be buttered with grey cement, with admjxtura-ot:pigmg.nt-;g-m@tsh,th,a_.-sha-__da _
of the slab. . B T T T

1921. Curlng, pelishing.andfinishing : The floot shall be kept wet for a:minifum of 7 days so
that bedding and joints set properly. - S -

Grinding shali normally be commericed after 14 days of laying the siabs. Excapt for skirting or
small areas machine shall be used for the purpose. The specitications shall be same as in Para 1809
under marble stone fiporing except that - - : '

a) First pelishing with coarse grade carborarj.du}rn stone shall not be dcne.

b} Cament siurry with or without pigment shall not be applied to the surtace before polishing.

D. Kota stone in risers of 5teps, skirting and dado.

1922, Material : Kota stone slab & dressing :- The specifications shall be the 's_!ame as in para
1916 and para 1917, the slabs may be of uniform‘s_lze qf required. _ '

1923. Workmanship :‘-Prepara_tion ot surface:- Specifications lnlparé. 1911 as applied o,
‘Marble stane in risers of steps and skirting' shall hold good. ‘ ' I

1924. Laying : Specifications shali be samie as in pa 191.2-.éxca_ﬁt-.thatrti;;e joih_l:s. of:.tl:-.\.é-_élagh

N i

shali be set in grey cement.with plgment to.mateh:ihe shade ofthe slabg;: .« ;- -~ s

1928, Curing, pofishing 'and flﬁ.'s"hfnﬁ-"f."«"l'lié"‘s'pébifiéati@h‘ ghill'be -s-a-_éa‘-aﬁ'»ftai'd'-'in‘ para 1921
except that first polishing with coarse grade’ garborandum:stone_ shall notbe.dope.: - -
. . e E. Maijblleiflodlring'q'--.."- - L .
1926, Materials - Marblex tiles shali ba of homogenseous flexibletype, confarming to 1.S. 3462-

1966, The marblex tiles.shall rietther develop any toxic effect while pat to use nor shail glve off any
disagresabie odour. Thickness of flexibie type tites shall be as specified: in the description:of the

itam. y
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The flaxible type may be backed with ,hasslari or othar woven fabric, The following.tqlarancés
shall be applicable on the nominal dimensions of the tiles. '

.,

a) Thickness ' ' £ 0.15 mm.
b) .Length or width - ’ :
i} 300 mm. square tlles | " £0.20 mm.
i) 600 mm, square tlies + 0.40 mm.
iy 900 mm, square tiles ' + 0.60 mm.

1927. Adhesive - The adhesive for marblex ﬂ'oo'rlng shall be of the type and make recom-
mended by the manufacturars cf Marblex tiles.

. 1928, Workmanship : General - Marblex tiles shali be laid on clsan, firm and dry base. An
irregutar sub floor surface creates poor adhesion between the sub floor and the marblex, theretore,
the subfloor surface should ba level. For testing drynass of sub floor rafer Appendix 'A' of .8, 5318-19689,

1929. Laying - Marbiex tiles shall be brought to tha temperature of the area in which it is to
be laid by stacking in a suitable manner within or near the laying area far a period of about 24 hours..
Where air conditloning Is installed, the flooting shall not be iaid on the sub floor until the conditioning
units have been [n operation for at least a week. During this period the temperature range shall be
betwaen 20°C to 30°C and this shall also be maintained during laying and for 48 hours thareafter.
The layout of the Marblex flooring shall first be marked with guldélines on the sub floor and Marblex
tilas shall be first laid as a trial to required pattern without adhesive. The adhesive, recommended
by the manufacturers of Marblex tilas shall than be applied by using a notchad-trowal to the sub floor
and to the back side of Marblex tile flooring. When set sufficiently for laying the adhesive will be tucky
to the touch, but wilt not mark the fingers. The adhesive will normally require abaut half an houi for
setting, it should not be left for too long a time after settihg as the adhesive properties will be lost. -
Marblex flooring shall be carefully taken and placed in position from one end onwards slowly so that
no air pockets are |6ft between the tiles and the back ground surface. It shall then be pressed with
a suitable rolter to develop proper contact. The next tile shall be Jaid edge to edge with the tile already
laid so that there is minimum gap between the Joints and fixed in exactly the same manner as the
tirst tile was fixed and the alignment should then be checked after laying of each row of tiles is
compisted.

Tiles shall be laid from centre of the area in the same manner as sheats with minimum gap
between joints. Tiles should always be lowered In position and no slidad on the surface. After laying
these shali be rolted with a light wooden relier waighing about § Kg. to ensure fult contact with the
underlay. Work should be constantly checked against guidelines In order to ensura that all the four
edges of adjacent tlles meet accuratsly. o

1930, Finishing - Any excess adhesive which may squeeze out on the surtace of tiles-shati be
wiped oft Immedately with a wet cloth before it hardens. If by chance the adhesive becomes hard
it should then be removed with a sclution of one part of commercial Butyie Acetate and three parts
of turpentine oil. A minimum period of 24 hours shall be glven after laying befora cieaning the surfaca
with a wet cloth soaked in warm scap solutlon (2 spoons of soft soap powderin & litfes of warm water).

1931, ' Precautions - Marblex flooring shall not bé laid under high humidity conditions. Where
the edges of the Marblex tiles are exposed, as fof example in doorways and on stair treads, it is
impertant to provide protection against damage of the flooring material. Metallic.edge strips may be
used and should be securely fastened tc the sub floor to protect edges of the flooring: Marblax -
flooring shall not be put 1o service at least for 24 hours after it is laid, [t is preferable to lay the
marblex ficoring after the complation of piastering, painting and other dacorative finish works so as
fo avoid any accidental damage to the flooring. |
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CHAPTERXX - . . - ..
HORTICULTURAL WORKS - . |

2001. Horticultural operations shall be started on grbdnd previously levelled and dressed 1o
raquired formation levels and slopes. , L

- {n case where unsuitable soil is met with, it shall be either removed and replaced or it shail be
covered over to a thickness declded by the Engineer-in-Charge with good aarth.

In the course of excavation of trenching during horticultural operations, any walls, foundations,

otc. met with shall not be dismentled without premeasurement and prior to the written parmission
of the Engineer-in-Charge.

A, Materlal.

2002. Dump Manure : Dump Manure shali be of well decayed organic or vagetable matter
obtained in the dry state from the municipal dump ot other slmilar source approved by the Engineer-
in-Charge. The manure shall be fres from earth, stona, brick bats or other axiranacus stuft.

Manure sieved through siave of 1.8. designation 16 mm.,, Is gensrally used for mixing with the
axcavated soll to be refilled In trenches for shrubbery, rose and vegetable gardens and trees and
lawns while that sieved through sieve of I.S. designation 4.75 mm. is used for forming lawns’ for

tennis courts, sports etc. ‘ : .
2003. Doob Grass: Grass shali be frésh Doob grass frae from weed and rank vegetation but

having ‘Rhizemes’ with sufficient nodes and shall be approved by the Engineer-in-Charge, betore

planting. : | _ .

2004, Good Earth : The soll shall be agriculturai soll of loamy texture, free from kankar, '

mocrum, shingle, rocks, stone, brick bats, building rubbish and any other foreign matter. The earth
shall be free from clods or lumps of sizes bigger than 75 mm. in any direction. it shall have P.H.value

ranging between 6 tc 8.5 . .
2005. Sludge : It shall be obtained from approved sa_wagé disposal works.

R

B. Supplying and stacking Materials.

2006, Dump Manure : Manura shall be supplied at site well screened through sieve of
gesignation 16 mm. or 4.75 mm. as specified. The screened manure shall be staoked at site in
slacks of not less than 50 cm. height and of volume nat less than 8 cu.m.

2007. Good Earth : The material shall be stacked at site in stacks not less than 50 ¢m. high
and of vojume not less than 3.0 cu.m. ,

2008. Sludge : It shall be transported to the site In lorribs, with efficient arrangements to
prevent spllllhg anroute. it shall be stacked at site in 'stacks of not less than 50 cm. height and of

volume not lass than 3 cu.m.

-'c. Excavation in dumped stone or Malba, Bajrl path and Water Bound Macadam Road.

2009. As directed by the Engineer-in-Charge, the serviceable and unserviceable material’
shall be stacked propetly where the unserviceable material, Is disposed off, it shall be neatly ‘

dresssg;
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D. Trerlchlng in ordinary soll. b ’

2010. Trenching of soil is done in ordar to loosen the soil, and-turn over and buried the top
layer containing weeds etc, in the base and to tiring up the i iowser.layers of good earth to form a
proper medium for grassing, regrassing, hedging and shrubbery.

Trenching shall be dene to the depth ordered by he Engineer-In- Charge The depth Is generally
30 cm. for grassing and 60Q cm,. for re-gressmg in good soil,

2011. The trenched ground shall after rough dressing, be flooded with water by making small
kiaries to enabls the soif to settle down. Any local depression, upevenness etc. shall be made good
by dressing and/or filling with good soil.

2012, Woeeds or other vegetation which appear on the ground are then uprooted and re'moved
and disposed off and paid for separatsiy. The surface whan hard encugh Is fine dressed. These
operations when carried out are, howevear, payable separately from trenching,

2013. Trenching :- Tranohing shall consist of the following :-

(1) The whole plot shall be divided into narrow rectangular strips of about 1.5 m, width or as
directed by the Enginear-in-Charge.

(2) These strips shali be sub-divided |engthwise into about 1 m. icng sectlons. Such sections

shall be excavated serially and excavated soil deposited in the adjacent section preceedlng '

it ,
(3) In excavatlon and depcsiting care shall be teken that the top soll with all previous plant

growth including roots, get buried.in the bott0m iayers of trenched area, the dead plants
s0 buriad incidentally baing formad inta humus. . K

{4) The exoavated soil shall be stralghtway dumped Into the ad]oinlng eeetions- S0 -that-doubie
handling othefwise invelved In dumping the excavated stuff outside and In back filling in
the trenches with leads is practically eliminated.

E. Rough Dressing the Trenched Ground.
2014. Rough dressing the area shall include making kiarias for flcoding.

2015. The trenched ground shall be ievelled and rough dressed and it thete ara any nollows
and depressions resyiting from subsidence which cannot te so laveiled, these shall be filled
properly' with earth brought from outside to bring the depressed surface to the level of the adjoining
land and to remove discontinuity of siope and then rough dressed again. The supply and spreading
of soil in suoh depressions Is payable separataly. In reugh dressing, the soil at the surface and for
75 mm. depth below, shall be broken down to particle of size not more than 10 mm. in any direction.

+

F. Spreading Good Earth. | .

2016, Good earth sludge shali be removed from sjacks by head load.and spread__e\}eniy ovar
the fine drassed surface to the thickness orderad by the Engineer-in-Charge. It shall be spreaded

with a twisting motion to avoid segregation and to ensure that spraading is uniform over the entire area.

G. Uprooting Weeds from Trenched Areas.

2017. After 10 days and within 15 days of flooding rough drassed trenched ground with water,
the weeds appearing on the ground shall be rooted out carefully and thie rubbish disposed off as
directed by the Engineer-in-Charge, _

i
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H. Spreading siudge/manure

2018., The specifications shall be as described under 2616 except that the stacks shafl be
reduced by 8% for io_oseness. S . . S _ :

L. Fine Dressing the Ground. o L

. 2019. Slight unevennass, ups and downs and shaliow depresslons resulting from the settie-
ment of the flooded ground, in drying and from the subsequent weeding operations, shall be
removed by fine drassing the surface to the foundation levels of the adjoining land as directad by
the Engineer-in-Charge, and by adding suitable quantitles of good earth, brought from outside, if
necessary such supply and spreading of good earth stacked at site is however, payable separately.
(h #ine dressing, the soil'at the surface and for 40 mm. depth below shall be broken down to particles
of size not exceeding 6 mm. in any direction; ) . :

J. Expavatian and Trenching for preparation of Beds for Hedge 'qhd Shrubbery.

2020, Beds for hadges and shrubbery are ganerally prepared to width of 60 cm. to 125 cm.
and 2 to 4 metres respectively.

2021. Beds for hedges and shrubbery shall be prepared in the foilowing manher.

Tha beds shall first be excavated to a depth of 60 em. and the excavated soil shali be stacked
on the sides of the beds. The surface of the excavated bed shall then be trenched tc a furher dapth
of 30 em. In order to loosen the soll, in the manner described in 2010 to 2013. No.ficoding will be
dane at this stage but the top surface shali-be rough dressed and lavellad. The excavated.sall from
the top 60 cm. dapth of the bed stacked at the sides shall then be thoroughly mixed with sludga'or
manure in the propartien 8:1 by volume (8 parts of stacked volume of earth after reduction by 20%
to 1 part of stacked volume of sludge or manure aftst reduction by 8%) or other proportion as
described in the item. Thi mixed earth and mahure shail be refilled over the trenched bed, tovelied

“neatiy and profusaly flooded so that the water reaches even the.bottony most layers of the trenohed
depth of the.bed. The surface after full subsidence shall again bae refilled with the earth and manure
mixture, watered and allowed 1o settle and finally fine dressed to the level 50 mm. to 78mm. below
the adjoining ground or as dirested by the Enginesr-in-Charge. Surpius sarth if any, shall be
disposed off as dirscted by the Enginser-in-Charga. Any surpius sarth if removed beyond initial lead,
shall bs pald for separately. ' :

Stones, brick bats and other toreign matter if met with during excavation or trenching shalt be
removed and stacked within initial lead and lift, such material as is declared unserviceable by the
Engineer-in-Charge shall ba ‘disposed by spreading and levelling at places ordered by him. i
disposal is outside the Initial free lead and lift, then the transpon tor the extra leads will be paid for
separately. If a large proportion of material unsuitable for the hedging and shrubbery operations is
met with and earth from outside is required to be brought In for mixing with manure and fiiling, the
supply and stacking of such earth will be paid for separataly.

a

K. Mixing of Good Earth and Sludge/Manure. - -
2022. The stacked earth shall before mixing, be broken down to. particles of sizes not

exceeding 6 mm. In any direction, Good sarth shall be thoroughly mixed with sludge or manure in

specified proportion as described in the Item or as directed by the Engineer-ih-Charge. The mixing

shall be spreaded as described in 2016 to the thickna‘ésordigred by’th_e-Engin'eeraln-Chargg.

L. Uprooting Rank Vegetatioh and Weeds and ;.:epmng-mﬁgqnmmung “Doob” Grass,
2023. Initially the area shall be dug-upto-a depth of 30-cm. and Weeds and raik vegatation

with roots removed therefrom by rapeated forking. The whele area then shali be retrenctied 1o a
depth of 60 cm. in the same manner as descrived in 2013. '
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Ciods of excayated eartl'! shgll then be broken upto the size not mere than 75 mm. in any
direction. The area shali then be ficoded with water and after 10 days and within 15 days of ficotting,
weeds that regerminate shall be uprooted carefully, s o "

The rubbish arising from the above Operatidns shall be remdved and disposed off I the mannar
directed by the Engineer-In-charge; away from the'site. The saith stiall thén B& rough dressed, and
fine dressed as described in 2015 & 2019. o : ' ,

M. Grassing with “Doob” Grass.

2024, The area from whers the grass roots are to be obtained shall be. s‘pésiﬂed- by the
Engineer-in-:c:harg_e at the time of the execution of the work and no royalty shall be charged on
account from the contractor, . : : - :

2025. The soil shall be suitdbly moistened and then the operation of planting grass shall be
commenced. The grass shall be dibbled at 15.cm., 10 cm., 7.5 ¢m., 5 em, apart In any dirsction or
other spacing as described in the item, Dead grass and weeds shall not be planted. The Contractor
shall ba responsible fer watering and mainténance of levels and the lawn for 30 days or till the grass
forms as thick Jawn fres from weeds and tit for mowing which-ever is iater. Generally pianting in
either direction at 15 cm., 10 cm. spacing is done in the case of large open spaces, at 7.5 om. -
spacing In residential lawns and at 5 ¢m, spacing for tennis courts and sport ground lawns.

2026. Precautions : Duting the maintenance period, any Irreguiarities arising in ground levels
due to wateting or. due to trampling by labour or due to cattle straying therson, shall ba constantiy
made up to the proper levels with earih as avallable or brought from outside as necessary. Constant
watch shall be maintained to ensure that dead patches as replanted and weeds are removed.

N. Rencvating Lawns, : k ‘

2027. The area shali be first weeded out of all undesirable growth. The entite grass shall be
scraped (cheeled) without ddmaglng rocts and ievals of thé ground. Slight irreguiarities in surface
shail be levelled off and the area shall then pe forked s¢ as to aerata'the rocts of the grass without
however up-rooting them. L o . . '

Specified quantity of sludge or. manure shiaH then be spreadsd uniformly with wooden stralght -
edge (Phatti) as directed by the Engineer-In-Charge, The areéa shall then be slightly sprinkled with
water $0 as to facilitate proper integration of the manure or sludge  with the soil and later fiooded,
The contractor shail be responsible for watering, proper maintenance and tending of the lawn for 30
days or til the grass form a lawn fit for mowing whichever is later. ' :

During the above operations ail undesirable growth shall be constantly weeded out and all
fubbish removed and disposed off as directed by the Engineer-in-charge. -

2023, The precautions shall be same as descrined in 2026 as far as applicable.

0. Digging Holes for Planting Tresas. ,
2028, In ordinary soil including refifling earth after mixing with manure and watering.

2030. Holes of circular shape In ordinary soil shall be sxcavated to the dimenslons described :
In the itams and the excavated soll, broken to clods of stzes not exceeding 75 mim. in any direction,
shall be stacked outside the hole, Stones, brickbats, unsuitable earth arid other rubbish; all roots and
other undesirabla growth met with during excavation shali be séparated cut and unserviceable
material remdved from the site as directed. Useful material it any shail'be stacked properly and,
separately. Good earth inquantities as required to replace -such'dlspardad-s!u-ﬂ shall be brought and
stacked at site by the Contractor which shail be paid for separately. Co LT
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The tree hole shail be manured with dump manure/screenad through sieve i.e. designation 16
mm. or siudge shall be uniformly mixed with the excavated soil after the manure has.-bean broken
down to powder, (size of particles.not to exceed 6 mm. in any direction) in the specified proportion.
The mixure shali be filied Into the hoie upto the level of adjoining ground and then .pfof'usely-watered
to enablae the soll fo subside, The refliled soil shall then be dressed avenly with its surface about 50
to 75 mm. below the adjoining ground leve! or as directed by the Enlneer-in-charge.

2031, In soil other than ordinary seoll. - . ‘

2032. Where holes are dugin (a) Hard soll (b) Ordinary. rock or (¢) Hard rock, the above scils
ocourring independently-or in cohjunction with- each other and/or ordinary’ soil In any hola; the
different excavated soll shali be stacked separately.- Excavation'in hard rock, shall ba carried out by
chiseliing only. o S -

2033. The stack measuremeant of ordinary or hard rock. shall be reduced by 50% and cf hard
soll by 20% 19 arrive at the excavated volume. These excavations shail be paid for as extras over
the rate for holes dug in ordinary soil above, at rates appropriate o the particular soil-concerned.

2034. Sutficient quantity of good soil to replace solid volume of stones, btick bats, unsuitable
earth and other rubbish, ail roots and other undasirable growth ordinary and hard stacks shail be
brought and stacked at site but the supply and stacking of such earth shall be pald for separately.

2035, The useless excavated stuff shall be disposed off by spreading at places otdered by the
Engineer-in-Charge. If such places are outside initial lead, carrage for the axtra iead shali be paid
for separately. ' ' '

2036. The ordinary soil excavatad from the hale and the earth brought from cutside shall then
be mixed with manure screened through sieve of 1.S. deslignation 16 mm. in the propottion specified
in the description of the item and filled into the pit and the same watered and.finally dressed as
described in 2030.. ‘ R L T

2037. Measurements :- The plits shall be enumerated. The volume of excavatian In soll other
than ordinary Soil shall be determinated by reducing the stack volume of the relevaht soil with the

respective parcentage reduction for voids. )

2038. Rate :- The rate shall Include the cost of fabour and matenals involved in all the
opkrations gescribed above ingluding rhixing, refilling, watering, dressing etc. but shall not include
(a) cost of manure or sludge (b) cost of supplying and stacking good earth for replacemant and (¢) .
the cost of carrlage beyond initial lead for disposing off useless materials. The excavation other than
that cf ordinary soil shall be paid for extra over and above the rate of excavation in ordinary soil.

P. Tree Guards
2039. Circular Briok Tree Guard :

The internal diameter shall be 1.25 metre, height above ground ievel 1.20 metre and depth
below ground leval 0.20 metre walis half brick thick. . ’

2040. This shall be buiit of bricks of class designation. Bricks shall compiy with the speciil-
cations described in specification No. 9 (Bricks) with the exception that they may not be well bumt
and may have a radish yeliow colour throughouit or may be over burnt. The first two courses from
bottom shall be bullt dry (without martar) with the bricks laid close to each other, without honey-
comb. Subsaquent courses upto 0.30 metre from top of tree guard shall be buiit dry.in honey-
combed pattern, using 15 bricks In each course, with equal opentng in batwaen. Thereafter the top.
three courses shall be built without honey-combing, in cement mortar 1:6 (1 cement : 8 fina sand)
as directed. in the bottom most 2 courses and in the top most 3 courses bricks In adjacent courses
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shall be iaid with 10 cm, laps. In the honey combed portion of the work, the vertical edges of bricks
in alternate courses shall be In the same line. The 1aps of bricks on either side of openings shall be

equal, .

2041, Providing and fl:;lng M.S. flat iron treé guard 60 ¢m. dla, x 2.0m. high.
2042. M.S. flat Iron tree guard and its fixing:- ' N
The tree guard shall be formad of 8 nos. 25 x 3mm. ¥.S. tlat verticals 2.0m. long, 4 nos. 25

x 6 mm. flat verticals 2.26m. long, and 3 Nos. 25 x.6mm. fiat fron rings at top, middle and bottom.

Each ring shall be in two semicircular halves with thelr énds tuimed out radfally for a length of 4 ¢m.
at which they are bolted together with 8mm. dia. and 30mm. long M.8: boits and nuts,
- -

The verticals shall be rivetted to the rings at equai spacing along the circumference with 6 mm,
dia. rivets, each 25 x 6 mm. M.S. flat verticals being placed after every two 25 x 3 mm. M.S. fiat
verticals. The top ends of all the verticals both 26 x 3 mm..and 25 x § mm. shall be cut to form peinted
ends at the top and shall be at the same level. The clrcular tings shall be at 10 em., 1.0m. and 1.9m.
above ground. The bottom 5 cm. of the extra 25cm. length ¢f the 25 x 6mm. M.S. flat verticals
prejecting below the 25'% 3 mm. M.S. flat vertical, shall be turned horizontally at right angies, the
4 Nos. 20cm. long {egs thus formed belng buried below ground. The entire tree guard shall be given
two coats of ordinary paint over a priming coat of red, the portiens buried under ground baing

painted with biumastic or anticorrosive paint betors fixing. The tree guard as fixed shail be truly

vertical. .
2043. Empty Bitumen/Coal Tar Drum Tree Guard.

Tree guards shall be made from empty bitumen or coal tar drum supplied free by the Ralway.
These shall be:of 50 cm. average diameter and 1,30 metrs or 2.0 mette helght as spacified in the
description of the tem. The ends of the drums shall be cut and the coal tar or bitumen sticking Insige
the drum shall ba burnt off. The.tree guard shalt then. be-fabricated as:per design approved by the
Engineer. The 1.3/2 metre high tree guard shall have faur legs formed of M.S, fiat sections.30 mm.
X 3.0 mm. of 40 cm. langth rivetied t6 the tree guard with 6mm. dia. rivets and projecting sufficiently
below for being biried in the ground. Tree guard shall be finished with a coat of coal tar, or two or
more coats of ready mixed paint of approved quality and shades after applying a priming coat inside
and outside, before Hxing. - : ‘

Q. Brick Edging.

2044. Bricks of speacified class designation shall be used. Thass shall. be lald in one of the
following patterns:- (i} Vartical bricks, half brick projecting above ground () Alternate bricks lald
horizontaily and vertically (i) 8rick Inclined at 60° to the horizontal (iv) Brick lald lengthwise with
half brick depth. :

Tranches cf specified width and depth shall first be made along the edging line to accommodate
the bricks In one of the above patterns. The bottom of the trench shall be ccnsolidated to form a
firm base for the brick edging. Bricks shall be laid true to line and gradient, as dirscted. The trench
shall then be refilled with excavated sarth and consolidatad by hand packing. The adjacent earth
surface shall be then neatly levelled. Surplus earth shail be disposed off by spreading at places
directed within 50 m. lead, : : :

s
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APPENDIX ‘A’
EXPLOSIVES AND BLASTING,

Chapter XXXV! of the Way and Works Manual{ of Indian Rallways should be foliowed.
The additional aspects menticned helow shouid also be IoolEed into,

1.©  No explosives shall be stored except under; and in accardanca with, the condltlons of a
licence granted under the Explosives Rules, 1940, wih subsequerit amendments. No dynamite or
othe axplosives shail be storad anywhefa but in a specizl magazine t¢ be built for the purpose in
accordance with the Explosives Rulss, 1940; with subsequenit amendments and in accordance with
C.E.’S Drawing No. 8835. Expiosives shall not be exposed to the sun, but shalt aiways be kept under
cover. Itis highly dangerous to place any explosive near fires, stoves, steam plpes or heated metal,

2. Dynamite should be kept dry as, if exposed to damp, the nitrcglycerine sxudes and -
becomes most dangerous.
3. Aservice supply shall be issued, as and when requirad, by the storekeeper, on indent, to

the authorised shortfirer, and such supply-shall be stored in a special magazine to be built at a site
In accardance with Governmant rules on the subject.

4. To prevent explosives heing disposed of unlawfully the authorised shotfirer In charge of
the work shall be responsible for all explosives issued and shall sign for all expiosives received from
the store-keeper.

§. The authorised shotfirer shall malntain register in which the details of the explosives used
shall be enterad up regularly each day. The agent of the contractor shall maintain a register in which
the explosives used each day wihl be entered regularly tha same evaening, and a statement at the
end of each month should be prepared and sent tc the Engineer or his representative {as may be
directed). The registers maintained by the contractor’s staff should be made available to the
Enginear and his representatlves for inspectlon whenever required, by the latter.

B, Tha_ contractor shall appoint an agent who shall personally. superin_tand the f'irihg and all
operations connected therawith. The ccntractor shall satisfy himself that the person so appointed Js
fully acgualnted with the rasponsibiiities Imposed on hlrn and that he thoroughly understands all

orders and mstructlons on the subject.

7. Likewise, should the nature of the work necessitate the appolmment of a shot-preparer,
such persomshall also be fully acquainted with the responsibilities Imposed on him and shall
thoroughly understand all orders and instructions on the subject. . '

| 8. The contractor shall appoint the above staff & duly authorise them in writing and will be

held parsonally liable for prosecution, if any neglect on the part of hlmself ot his staff is established.

9. The preparing of the eharge and the fitting of the fuse(to the detonators shall be done in
a small ciean room, hut or tent, in which no person, other than the authorized shot-preparer and
the authorized shotfirer, shall be allowed.

Note;- If charges are not prepared by a special shot-preparer, then the authorized skot-firer
shal! himsalf prepare them.

10. (a). THE FUSE AND DETONATOR

{i} Insert the square end of the fuse in the detonator ahd secure in position by means
of nippers énly. On no account must this cperation be done with the teeth.

wA
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11. (a) No smoking, steam locomotive, or fire of any description shail be allowed near the.

place where shotfiring is being carried out during the time allotted to loading and
shotfiring.

(b) Only such quantities of explosive as are required for the particular amount of work
' to be done shall be brought on to the works. Should any surplus remain when all
holes have been charged, It shail be carefully removed to a point st least 305 moetres
from the firing point. . :

12. Blasting shall only be carrisd out at certain spstified times to-be agreed jointly by the
contractor and the Engineer, or by such person as may be authorised by him,

13, Adanger zone of atleast 150 metras radius from the firing pcint shall be specially flagged -
out, and all workmen excludsd therefrom at least ten minutes before the time of firing, a warning baly,
whistle, or bugle being soundsd for the purposse, :

14. (&) inthe case where the shots are fired slectricaily,

(i} The expleder shall not be connected to the shotfiring table until the warning above
has been given and all persons have retired to safaty,

(i) The authorized shotfirer shall himself only eonnect the exploder to the shotfiring table
' and fire the blast. _ '

(i) He shall, if he requires to lsave the explodar, whether during or after a blast,
disconnect the exploder from the shotfiring tabla and remcve it to a piace of gsafaty.

18. (a) After the blast, the authorizeq shotfirer shail carefully inspect the work -and satisfy
himself that all charges In all holes have exploded. ' ' -

{b} In casecofa mlsfiré,'the authorizad shotfirer shall tirst examine the same and at once mark
a red cross over the hoie. One shall, in such case, approach the place after at least half an hour,
or when fired slectrically, after ten minutes. .

16. f a misfire has beeh found to be due to defeotive fuse, detonatofs'or explosiva, special
hotice shall be sent to the office so that the whole quantity or box from which the defective article
was taken can be inspected. _ ' ~

17. 'Inthe case of quarries, Safcre leaving his work, the authorized shottirer shall inform the
authorized shotfirer of the next shift telleving him, of any case of misfire and shall point out the
position of the red cross denot!ng the same; also stating what action, if any, he has 1aken in the
mattar. :

18. All accldents shall be reported to the Engineer as soon as possible after occurrence.

19. The abeve rules are subject to any modifications or amplifications that may be renderad
necessary by later orders of Government on the subject of explosives, their custady, issue, storage
stc. _

20. The Engineer shall personally satisfy himsalf that the contractor and hls responsible agent
are fuily acquainted with, and theraughly understand, the orders and instructions given in the above
rules or any subsequent modifications thersof,
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APPENDIX ‘B
SCALE OF CONSUMPTION OF VARIOUS BUILDING MATERIALS

- T -

o 1. Cement Mortar.

: Mix ' " Quantity of cement In 50 Kg.
bags per 1.cu.m. of Mortar
1:1 . 20.76 bags.
1:1Y, : : 16.46 "
1:2 - - " 13.66 ° “
1:2Y, . . : 11.65  *
1 1:3 " 1016 *
L 1:4 - . . 812 v
',. 1:5 . " 6589 "
i 1:6 " w o 574 °
;’ 1:7 " . L 488 "
i -1:8 " " 443 "
o
! 2. Cement Cancrate,
Dry materials required for one cu.m. of cement concrete :
Mix Cament in Sand in Aggregate 20 mm,
50 Kg. bags cu.m. to 50 mm. in cu. m,
1:19,:3 " . 8.09 bags g.425 (.85
1:2:4 . 837 0.445 0.89
f:2%,:5 . " 526 " . 10.460 - 0.92
1:3:6 y 449 0.470 0.94
1:4:8 " 346 " 0.485 0.97
1:5:10 " 278 7 0.485 ' .97

‘Note :— (a) where gravel Is used as aggregats, the quantities of cament shall be reduced by 5%.

3. Brick Masonry in Cemant.
3. (a) Materials required for one cu.m. of brick masonry using 25% wet mortar.

o et et s s i S - EH e

Bricks in Nos.

Mix. Cement .
. 50Kg. 254¢cm.  254cm, 248cm. 228 0m. 19 om.
T bags ~ x127cm. x 12.4cm. x12tcm x11.4cm. X 9cm.
x76cm x7.3¢cm. x7.0cm x7.6cm. X 9cm.

1:2 3.41 335 380 388 415 530

1:3 2.54 335 380 288 415 . 530

1:4 2.03 335 360 388 415 530

1:56 1.7/2 335 360 388 415 530

1:6 1.44 335 360 388 415 530

1:7 BT 1.28 - 336 380 388 . 415 530
1:8 T 1.1 335 3860 388 . 415 830 .

ot i =
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3. {b) Materials required for one cu.m. of brick masonry using 28% Wet mortar.

Bricks in Nos,

Mix. Cement 25.4cm. 25.4 cm. 24.8om.  22.9 cm. 19 om.
60Kg. x127cm. x124¢cm, x 121 om, x 11.4em, X9 cm.
bags x7.8¢cm. x73cm x70cm x7.6cm,  x9cm.

B g L T L EEPCLy L
. 9 :

1:2 3.82 322 - 345 380 - 398 . - 512
1:3 - 2.85 az22 . 345 380 398 - 512
1:4 “ 227 322 345 380 ., 398 512
1:56 .- 183 322 345 380 398 512.
1:8 " 1.61 322 345 380 - 3208 512
1:7 1.89 322 T 348 380 . 398 512 -
1:8 1.24 322 - 345 380 ¢ 398 512

4, Stone Masonry
Materials required for one cu.m, of stone masonry :-

[

. Mix,  Cement in 50 Kg, bags

o (a} Masenry Ashlar with 20% we! mortat 1:83 203 Ba
- _ _ 1:86 115 "
(b) Masoenry coursed rubble with 30% wet mortar 1:4° 244
1:6 1.72 "
(c) Masonry uncoursed rubble with 35% wet mortar 1:6 201 "’
t:8 155 "
1.6 201 " .
1:8 185 "

5. Granclithle Flooring

_ Cement concrete granolithic flooring 1 : 2 ; 4 with Railway’s cement and Contractor’s coarse
and ﬂne_ agreegate for ten square metre of area,

! .

E (d) Masonry Random rubble with 35% wet mortar
E

]

Thickness of flooring _ + Cement in 50 Kg. bags
- 20mm. . - . 1.27 bags

- 25mm, ' “ . 1.59- °
H . 40mm. . ' 2054 "
: S0mm, “ . 3.18 "
" . . T
{ 8, Plaster . i .
- Cement plaster with 0,305 cu.m. wet mortar for ten square metre of ptaster.'

(a) 25mm. thick.

; ‘ Mix Cement in 50 Kg. bags
: 1:2 4.01 bags
. 1:3 3.10 "

f:4 248 "

1:6° 2.1¢ "

1:8 1.96 "

L e o
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. 6. Plaster

; I . I .

Cement plaster with 0,248 cu.m. wet mortar for ten square metre of plaster.

(b) 20 mm, thick,
Mix. ‘Cement in
, 50 Kg. bags

1:2 3.26 bags

1:3 252 *

a0 1:4 . - : 201 "

i 1:5 e : 161 "
1:6 L t42 "

Cement plaster with 0.229 cu.m, wét mortar for ten square metre of plaster.
(c) 19.05 mm. thick.

Mix. Cement in
5¢ Kg. bags
1:2 3.01 bags
1:3 233 °
1:4 v . 186
1:5 " . 1.58 "
1:86 : - 131 "

Cement plaster with 0.187 cu.m. wet mortar for 18n square metre of plaster.

{d} 15 mm. thick,

Mix. : Cement in
- 50 Kg. bags
' 1:2 : 2.46 bags -
1:8 : 190 "
1:4 . . " 152 "¢
1:5 . . 120 *
1:86 .. " , 107 °

Cement plaster with 0,152 cu.m. wet mortar for ten square metre of pla's't_er.

L)

[ i — — i =t .+ e . a8+
— —— . —_— e
H - )

{8} 12.7 mm. thick. . ' : .
Mix. : Cement in -
50 Kg. bags
1:2 2.00 bags
1:3 154 *
1:4 123 "
1:8 105
1:86 087 *
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6. Flaster.
Cerpent plaster with 0.140 cu.m. wet mortar for ten square metre of plaster,
() 10 mm. thick. '

Mix. Cement in

. o N 50 Kg. bags
1:2 1.84 bags
1:8 142 "
1: 4 '1.94
1:8 096 "
1:86 08¢ "

Note — For punning add extra at 0.27 bag per 10 sq.m.

7. Cement Pointing. Ny ‘ L
No. of 50 Kg. cemant bags required for 100 5q.m, area

Mix. Pointing flush over Peolnting ruled on brick
brick/stone work uslng or stone or tled work
- . 0457 cpom. of wet . Wsing 0,305 cu.m,-of wet
: mortar . morar
1:2 8.24 bags 4.16 hags’
1:3 464 " 310 "
1:4 3.71 7 248 *
1:5 3.10 " ' 210 "~
1:8 282 " 176 *

8. White and Colour Wagh.

{a} White waéhlng for one square metre of white wash.

8hell ma _ Quick Eme
o . (nKg) - (in Kg.)
One coat work .o : 0.05 ~ 0.10
Two coats works - ) 0.08 o 0.17
Three ooats works . 012 0.23

N.B. — For colour wash colour matter (Pigment) may be used as desired for colour shade.

{b) Distemper for one Square metre of distemper.

1st goat .. .- . 0.122 Kg.
" 2nd and subsequent coats . v 0.073 Kg./coats.
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APPENDIX ‘8" - (Contd.)
Varnishing.

Varnishing for 100 square metre area.

One coat work . " ) -
Twao coat work o . _ .

Olling {Linseed Oll)

Qiling for 100 square metre of area.

One coat work - . o
Two coat work
Coai Tarring ’

Coal tarring for 100 square metre area (Wood work}

.One coat work .- L . "
Two coat works ! C e

7.5 tLitres
125 -~

7.0 flitrés
116 " .

076 Kg. -
1793 - *

Quantity of water to be used in cemant concrete as'per 1.S. 456-1978 (Third ravision).

Nominal mixes cf concrate

Quantity of water
in litres per 50 Kg.
of cement. (Max.)

—t kb

34
32
30
27
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APPENDIX *C'
MEMORANDA OF MEASUREMENTS

The method of measuring building works shouid be foliowed according to the latest edltion of
Indian Standard Specification No. 1200-1958 published by indlan Standard institution, Manak
Bhavan, New Delhi.

Seme of the important items whioh are oomrﬁon in use are mentloned below

1. Concrete —

The measurement of concrete will be as perdetalled drawings, shapes and slzes based on nst
structural sizes as per drawings (i.e. exclusive of plaster). -

2 Masonty -

(a) Al openings greater than 1/10th sq. metre in area will be deducted from the guantity of
masonry.

(b) . No extra for masonry wlll be pald for any projections of plinth, copmg or unmoulded
cornlces,.string courses, etc. but will be pald only as part of masonry.

(c) Thickness of walling :- Brick-walls upte and Including three bricks in thickness shail be
measured in multiples of hali-brick which shall be deemed to be inctusive of the.mortar Joints, where
fractions of half-brick occur due to architectural or other reasons, the measurement shall be taken
as foflows ; .

(i For fractions of 2 cm. and under - actuai measurement.
(i)  For fractions exceeding 2 cm. - fuli half brick.

{d} The following shall be taken as half-brick measurement,
For bricks 1¢ x ¢ x 9 em. = 10 ¢cm.

Note : The above clause pertains to bricks of moulder size 19x9x9 cm. conforming to 18:1077-
1857. During the change over perlod, tha half-brick size shall be governed by exlsting nominal sizes
such as 22.8cm, x11.4cm. x 7.6 cm., 24.8 ¢m. x 12,1 em. x 7.0 em., 256.4 cm, x 12.4 ¢m, X 7.3 cm.
and 25.4 cm. x 12.7 cm. x 7.6 cm. and hall-brick size shall be taken as 11.4 cm., 12,1 ¢m., 12.4

¢m. and 12,7 ¢m. respectively. -

In case cther than metric standard bricks are used in the work'. the measuraments for masonry
will be in F.P.S, units and the quantity of work done is converted from cft. to cu.m. or sq. ft. to sq.

- m. as the case may. be and the payment made-at the rates given ‘for C,&.5. units,

{8) For walling which Is more than three bricks In thickness, the aotual thlckness of wall shail
be measurad to the nearast one cemlmetre, namely fractions including 0.5 cm, and abcve shali be
measured as one centimetre and fractluns below 0.5¢m. shali be lgnored. '

(f}  In new masonty work wlth openlngs under R.C.C. lintels, tha full openlngs including the
lintel is to be deducted, the R.C.C. Lintef being measured and paid for separately.

(g) Similarly in new masonry work with openings under arches, {including relieving arches) .
the fuli openings including the arch spaces is to be deducted, the masonry ln ‘the arch being

measured and paid for ;eparately

(h) All chamfers are to be measured as square and in addition the chamfering is to be Ipaid
for separately.
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3,  Deleted.

4,  Plastering, white washing, distempering, colour washing and pointing for Jambs, reveals,
soffits, sills ete. for opsning not exceeding 0.5 sq.m. each in ared, and of Joists, beams, posts,
girders, steps etc. and opening exceeding 0.5 sq.m. aach In area but ngt exceading 3 sq. m. each
deductions and additions shall be mada as follows :- . :

() No deductions to be made for ends of joists, beams, posts, girdaers, steps etc. and
openings not exceedlng 0.5 sq.m, sach & no addition to be made for reveals, jambs, soffits, slfis etc.
of those openings.

(i) Deductions for cpenings gxceeding 0.5 sq.m. but not exceeding 3 sq.m. each shall be
made as follows and ne addition shall be mada for reveals, jambs, soffits, sllls etc, of those
opanings.

(a} When both faces of wall are treated with same finlsh, deduction shall be made for one face
only, ' '

(b)) When two faces of wall are treated with different finishes, deductlon shail be made from
the finish on the sidas of frames for doors, windows ete. on which the width of reveals is fess than
that on the other side but no deductions shall be made from finish on the other slde. In case of
openings of area above 3 $q.m, each deductions shall be mede for.the openings, but Jambs, soffits
and sills shail be measured and paid for. ' ot '

(¢) Inwhite washing flat ceiling, ne deduction is to ba made for strips-cavered by joists, T. irons
etc. palnting of thls, if done is to be pald for separately. -

5. Qlling, painting and varnishing —

(a) The method of measurement as well as the multipiying factor for painting work In doors,
windows, grills, gratlngs, coliapsible gate etc, Is indicated in the table below —

EQUIVALENT PLAIN AREAS OF UNEVEN SURFACES

8. No. Descriplion ¢f work. How measurad. Multinlving tactor.
i) Panelled or framed and Measured flat {not girthed) Includ- 1Y, {for each sids)
braced joinery. ing chowkat cr frame edges, chocks,

cleats, efc. shall be deemed to be
Included [n the frame.

i Ledgad and battened -or _Maasured-ﬂat{no’t girthed) Includ- 1Y/, (for sach side)
ledged, battened and Ing chowkat or frame edges, o

braced. - chocks, cleats, etc. shall beé
- deemed to be included in the k
frama.
iiiy  Flush Measured flat (npt‘gifthed) Includ- | 1 {for sach slde)

ing chowkat or frame edgass,

chocks, oleats, stc. shaii be

deemed to be includsd in the
frame.

L]
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SL. No. Description of work:

iv) Fully glazed or wire

gauged.

v} Part panelled and part.

glazed or wire gauged.

w}i) Fully venatianed or loy-
"vered.

vii}  Weather boarding

viil)  Wood Single roofing

ix)  Boarding with cover fil-
lats and match boarding.

X) Tile & Siate battening.

xl)  Trellis or jafftt work one
way or two way.,

xil)  Guard bars, balustrades,
gratings and rallings.

Xifi} Gates and open paiisade
fancing including .stan-

dards, braces, rails"
stages etc.
xiv)  Carved or angraved work.

xv)  Expanded metal.

176

How measurad,

Measured flat (not girthed) inciud-

ing chowkat orframe edges, chocks,
cleats, ete. shall be desemed to ke
included In the frame.

Measurad flat (not girthed) includ-
ing chowkat or frame edges,
chocks, cleats, etc: shall be
deemed to be Included in the
frame,

Measured flat (not ginthed) includ-
Ing chowkat or frame edges,
chocks, cleats, etc. shall be

- deemed to be included in the

frame.

Measured flat (not girthed). Sup-
porting frame work shall not be
measured separatsly,

Measured flat (not girthed)
Measured fiat (not girthad)

Measursd-flat over all, no deduc-
tion shaltbe made for open spaces.

Measured flat over all, no deduc-
tlon shall be mada for open spaces
(supporting members shall not be
measured separately). '

Measured flat over all, no deduc-
tion shall be made for open spaces

- {supporting members shall not be

measured separately)

Measured flat over ail, né deduc-
tion shall be made for open spaces

{supporting mambers shall not be )

A

measured separately),
Measured flat _
Measuréd flat over ali ete. samé

as ltem {xIi).

r

'Y, (tor sach side)

1 (for each side)

1Y/, (for each side)

1'/, (for each sida)

174, (for each side)
1.06 (for each-side)

’

3, (for painting all ovar).

2 (for painting all over).
1 {for painting ail over.)

1 (for palnting all over.)

. 2 (for each slde)
3, for both the faces.

Note :— The hsight shall be taken from the bottom of the lowest horlzonta-runner if the
palisades do not go below it{or from the lower end palisades, if they project: balow the lowast
horizontal runner) upto the top of palisades, but not up to the top of standards, if they are higher

than the palisades,
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b) For doors and windows, no separate payments shall be made for the frame {chowkats);
the "Area” in such cases represents the area of the wall openings covered by the frames (including
the frames), For Grills, Gratings etc. the “Area” represents the area of the opening coverad by the
outer frames,

c} The multiplying factor for painting cerrugated sheets shall be 1.14 for one side only and *

2.28 for both sides. '

d} + Painting of Dados - Daduction should-be madé cn all occasions.

6. WOCDWORK

Door and window shutlsrs ;- Measurements to be taken aver all L.e. inside the rebatse to rebate
of frames. No tolerance is admissible in the thickness of wooden shutters leaves specified in the
section. In case of frames, no deductions will be made for rebates. No deduction wii be made for
joinery and overall measuremants shiould be faken, '

7. Truck & stack measurements:-

a) Sinkage to be deducted from actual measurements at the time of loading as under -

‘i) Earth, Moorum, Cindar “ 1/6th
iy  Sand - 1/12th
i} Surkhi " 1/8th.
iv) Ballast or stone 25 mm. or 40 mm,
or 50 mm. gauge. - 1/12th
- . V) Shingle tine 20 mm. Stone chips 20 mm.
or down gauge, Coa 1/12th,
vi) Brick bats a PR » 20% void
vii) Boulders : . - 25% void

o . . B
b) 1f stacks of item {1}, (il) & (lli) have been sodden with heavy rains, sinkage will not bs
deducted. : ' ’ ' :

c) If above materlals, for ltem (i} to {v) are measured in wagons after a journay, it will be
assun_jad to have sunk and the maasurement made withcut sinkage,

d) If measurements are taken in wagons and after a journey at the 'unlpading point for item
(vi) brick bals 20% vold and for item {vil} boulders, 25% void stiould be.made.

8. Road work :—

All materials supplied by the Contractor which are required for Road work such as boulder,
stone melals, stone chips, stone grits, moorum & cinder should first be stacked along side the Road
& measurements entered in the M.B. before use in the werk. It should be ensured, that the materials
so stacked and measured are fully utilised within the least possibie time lapse. A cetificate should
be recorded in the final bill by the Inspector of works to the effect that the matarials so supplied have

been fully utilised on the road work.and Countersigned by the Assistant Engineer Incharge of the

work. The rates given in Section ‘P’ for items 3,4,5 & 6 are for stack measurement excluding voids.
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APPENDIX “D"

Extracts from “Guide to good concrete Road construction” lssued by the Concrete Association
of India. '

. SPECIFICATION AND DRAWINGS

Construetion of concreta roads calls for-exactness In attaining the requirements of specifioa-
tions and high accuracy.in its geometric features, such as cross-section, grade, super-elevation,
jointing arrangements, etc. This is necessary bacause concrate roads once constructed have an
uninterrupted service life varying from 3 to 5 decades and also because defects cannot be as easily -
rectified as in the case cf other less permanent road surfacings, - ' )

SUBGRADE PREPARATION

Though the cencrete pavement materiaily. reduces the effects of loads bafore they are
transferred to the subgrade, cara In the preparation of subgrade is sliil essential for ensuring
uniformity of support. A sultable subgrade for a concrete pavement should have no soft spots; it shall
be uniformly compacted over the antire arsa of the pavement Including site margins of at least one
foot; and the material of the subgrade shall be such as not to cause watarlogging below the
pavement and get easily drained.

Where ths soil conditions permit, concrete can be laid directly on the soll subgrade. In such
cases, to obtaln satisfactory results, the top layers shouid be compactad at cr slightly abeve the
optimum meisture content. In the absence of standard testing equipment, svaluation of moisture
content can be made by squeezing a ball of damp s0il In hand, If the ball Is so dry that it crumbles
easlly, additional water should ba added. i it is so set that free water come to the surface whean
kneaded, the subgrade should be allowed to dry befors compaction. The subgrade can be
compacted by a flat steel-whesled roller of adequate weight. Special care must be taken in the
compaction of fills In trenches and around mantioles and other permanent struoturas In the paved
ared., . '

Whare concrets slabs are to be laid on existing macadam roads cr other construction such as
roads surfaced with bitumen they constitute the sub-base for the slabs and as stated .earller,
elimination of soft spots &nd adequate coverage of the sub base material Have to be looked Iito.
Small unduiations of the sub-base and local deptessions could be made good by using either a iean -
mix of cement concrete or by proper compaction of frosh macadam matertal, - :

In cases where concrete slabs are to be laid on the top of existing bituminous surface, no
special treatment is necessary where the surface is uniformly covered or worn undar traftio,
However, where sofl spots are caused by excessive shoving of bitumen or where thick pre-mix
carpats have besn rutted under traffic, such surfacing materlal shall be remaved up to the top of the
compactad macadam surface and after removal of all loss material, the concrete shall be laid as
in the case of macadam sub-base.

FORMS

- All care stiould be taken to see that proper forms are selected and secursly fixed so that thay
maintain thair position, shape and levels during the process cf laying and compacticn of concrete.
Steel forms are recommended for all concrate paving wark, except on short radii curves where the
use of wooden forms Is pemissible, Forms that are bent, have battered top surfaces or defective
fasteners, or are other wise defective should be ramoved from the job and left at the work site till
they have been adequately repaired. - : '
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FINAL GRADING

Where concrete is laid directly on a newly prepared macadam surface.left for a short period
in traffic sarvica, the minor unduiations of the sub-base shall be made good by spreading a thinlayer
of sand which shall be struck off to proper leval by a scratch template to the full depth of concrete.
Whete the concrote is to be laid on an old macadam surface where pet holes and ruts are proposed
to bs made good in lean concrete, then such lean concrete shall be laid weil in advance of the
pavement concrete and dressed to proper levels after gompaction. it s not a good practice 1o lay
lean concrete alongside the pavement concrete as it s desirable not to bond the concrete slab to
lean concrete to permit its easy movement with volume changes In concrete.

Just before concrete for the pavement laid, the s'ubgréde or sub-base, as the case may be,
should be uniformly dampened to prevent it from absorbing water from the concrete mix. Alterna-
tively, a layer of water-proof paper may be spread on the subgrade or sub-base prior ta concreting.

PAVING WITH QUALITY CONCRETE.

PROPORTIONING

_ Concrete mixes tor road construction are decided on the basis of specified minimum strength.
Such mixes also aifm at achieving maximum economy by a proper combination of the ingredients of
concrete, viz. cement, fine and coarse aggregate and water, without encroaching on the minimum

-slrength or workabllity.

The workability of the mix should be checked with a slump cone, and for manually compacted
conerate, it shall not exceed 5 cm. and for vibrated concrete 2.5 cm.

PLACING AND COMPACTING

The mixed concrete should be distributed ovet the area of the pavement to the required depths
as uniformly as possible so as to avoid dragging of the freshiy placed concrete. After uniformly
placing the concrete, it shall bs compacted with a sultable temper resting on side forms or by a
vibrating hand screed. Then the top shall be evened up with & strike-off screed resting on the side
forms. Dragging along heaps of c,onorqte_th_rdhgh rakes cr similar tools is Injurious, as the coarsse.
material is dragged leaving a weak mortar mix for the surface resuiting In excessive wedr under

* wraffic. Whare lecal unevenness by heaving Is to corrected, the concrate shall ba reshovelled and '

dragged by a board of at least 45 cm, length and. 7.5 cm. depth fitted with a sultable handle. The
most satisfagtory arrangemant for spreading is a combination of compaction and screeding as if
ar.;'hleved with a_mechanlical spreader. Uniform spraading will also improve riding quality of the
surface as it ansures uniform compaction, .

Some special compaction Is also necessary along the side forms to prevent honeycombing.
Use of an intenal vibrator or special rodding, by means of pointed M.S. bars, whi satlsfactorily
accomplish this, Such spaclal consolidation is alsc necessary at expansion joints and at ali bulk
heads. Over-vibration 1o the point cf segregation in concrete Is to be avoided particularly with high
slump mixes. Before start of compaction, enough hiead of concrete should be maintained ahead of
the screed to ensure caensolidation.

FINISHING

Immediatsly following the compaction, the surface of the concrete shall be tloated with wooden
fiat at least 1.2 matres iong and 10 cm. wide, the movement of such floats being reguiated
lengitudinally. Whilst floating, oare should be taken to sae that the masons are provided with proper
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wooden bridges to span tha wet concrete so as to prevent daﬁage to the surface of the concrets.
The practice of putting planks directly on concrete should be deprecated. Sinoe the final riding
characterlstics of the road depend on the finlshing of the surface, it should be checked with a straight
edge 3 metres long, and any unevenness of more than 3 mm. should be corrgctad by additional
cencrete or by screeding off the excess as may be necessary. Care should be taken particularly at
joints so that leveis across the joints maintaln the same tolerance as in the remaining areas. Use
of mortar to correct the unevenness of surface shouid be prohibited. Tha checking with straight edge
should ba at every 0.6 metra Interval across the lane width and should be advanced 1.5 metres or
one-half the length of the straight edge for successive ohecks.

After the surface has hean ficated and checked with straight edge, the edges of the siab along
the forms and at joints should be rounded off with a M.S. edging tocl to a radius of 9 mm, Tha final
surface texture shoyld be produced by drawing a coir brush or edge of a moistened gunny bag
transversely across the lane to form uniform transverse ridges that will produce a su rface with good
siid-resistant and light -reflecting properties. Both these surlace finishes could be produced after
the water sheen had disappearsd from the surface and befors tha concrete has hardened too much
to permit good finishing, ° - .

JOINTS
" Jolnts In congrete pavements are necessitated both by design and for facilitating construction.

LONGITUDRINAL JOINTS .

These jolnts are formed in he slab-edge by side forms and their trueness depends purely on
the care taken In setting of side forms and maintaining them in position by careful checking during
construction. The sides of the forms sheuid be well oiled before each use to prevent adhesion of
concrete. If tongue-and-greove type joint is to be formed, the wooden keyway of designed shape
should be properly secured to the side forms and maintained In geod condition. Where tie bars are
10 be Jocated across the longitudinal joints, they are so bent that onehaif of the tle bar lines along
the form and the other half will project Into the concrets to be placed. When the forms for tha first
1ans are removed and whan the preparation of the subgrade for the adjacent lane is completed, the
portion of the tie bar along-the torm ls straightened so that It will be embedded in the. concrete of
the second lane. The tie bars should be of approved quallty of stdal, which will resist bending and
straightening without breaking. ' ' L

TRANSVERSE CONSTRUCTION JOINTS

These are usuaily spaced at relatively shert imervals across the pavement. Thagse may be'
gither of the full-depth type, dummy-groove typs or sometimas formad by sawing a groove after the
concrete has hardenad sufficiently to prevent raveslling duringlsam‘r‘mg. The dummy-groove type of
joint Is formed in the plastic concrete by leaving a mild steel plate of required thickness and depth
in the wet conerete during compaction and finishing. This shculd be siackened gently, immediately
after compaction and removed after the concrete Is stiff enough 1o form the joint. Alternatively, it is
also formed by pressing, tamping or vibrating a T-section of mild steel fitted with handles at each
end. Same care is necessary as in the case of insertplates, for removal of the T-sectlen and forming
of the joint. After the removal of the milc steel Insert, the sharp cerners of the joint are rounded oft
with a suitable adging tool. If proper care Is taken, this operation of edging may bo obviated when
the T-section is used, as the flllats of the section provide the necessary rounding off -of the adges.
The surface cf the insarts and T-iron coming In contact with the concrete shouid be wall ciled befora
gach use.
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Usually the depth of swan or grooved joints varies from 1/2 to 1/6 thickness of the slab and
proper size of inserts or T's should be selected according to the specifications.

sometimes, dummy contraction joints are also formed by leaving a premoulded strip of bitumen
or raquisile—sized impregnated hard wood during the progress of concreting. This does not
necessitate adging as in the case of preformed groove-type of joint, but care must be taken 1o see
that the strips are continuous from slab edge to slab edge; also they must be held properly to
prevent bending or tipping cut of vertical. by final surface finishing operations.

All the above types of dummy joints are intended to weaken the cross-section of the siab at
given paints sc that any cracking arising out of contraction stresses wili-take place at the joints
instead of slsewherain the slal. These joints must be formed with care orspalling will resuit at these
locations. : - o ' : )

When a full-depth transverse contraction joint Is formed, a wooded bulkhead of full depth is
employsd against which concrete is plaged. The surface of the bulkhead should be weil ciled and
maintained truly vertical by stakes on both sides of it. It dowel bars are to be provided at such joints,
the bulk head should be provided with slots ¢f suitable size and spacing to enable their proper.
positiening. Before placing the concrete of the adjolning slab, the complete face of concrate is
painted with bitumen.

Tha contraction joint sither of the dummy-type of of the full depth-type must be carried through
adjacent kerb sections. The type of joint in the kerb should be constructed to match the joint in the
pavement.

TRANSVERSE EXPANSION JOINTS

Expansion joints are provided at longer Intervals than contraction joints atong the length of
roadway and aiso at other speoial locations such as at bridge approaches, abrupt changes in

pavement width, and junction withi other types of pavemants, so as to reduce compressive siresses

that may develop because of expansion of the concrete. Expansion joints usually consist of a
premoulded filler either of a non-extruding bituminous-tread fibre or hard board. These flllers must.
be continuous from slab edge to slab edge and through kerbs.or kerd and gutter section. They must
extend through all but 1.9 cm. 16 2.5 cm, from the top of the joint.If they are.to function properly as
expansién joints. Any ooncrete plug that extends over the joint fliler y\iill cause spalling ot the
concrate at the upper edge of the joint. Likawise, any piug extending under through, around or
hatween the sections will prevent movement due to expansion and- may lead to undesirable.
eracking. Usually, the fillers are held in place by stakes against the bulk head or against the finished
end of concrate. The groova of proper size above tha joint filler should be maintalned by fixing a stee!
or wooden capping plece so that no concrete overhanges ths flller from either side. The filler and
the bulk head would need to ba perfdrated if dowel bars are proposed across expansion joint.

REINFORCEMENT

Often, reinforcement is incorporated in the construction of concrete roads. Wt consists gither of
mild stee! bars of specified sizes and spacing in aithar direction or alternatively welded-wire fabrio.
There are two methods by which the reinforcement is positioned in the depth of the concrete slab;
firstiy by supporting the' pre-fabricated bar mat or welded-wire fabric on suitable supports at the
required elevation pricr 10 placing of the concrete; or secondly by first placing a layar of concrete
and compacting the same to the levei of reinforcement, thereafter placing the reinforcerment and
jollowéd by placing the remaining depth of concrete. The tatter method is more frequantly employed
as, in the first method, extra labour would be inveived in taking care 10 see that the concrete below
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the level of reinforcement is properly packed and compacted, and also it would not permit workmen
approaching the place of congcreting except through proper bridges provided across the bays.
rrespective. of the method employed for placing of reinforcement, the quantity, quallty and lacation
or reinforcement should be properly checked and malntained,

DOWELS:

Either contraction or expansion joints may include the use of dowsis t0 ensure load-transfer
across the joints. Such dowels, when spacified, are smooth round steel bars of 8 prescribed length
and diameter and at a specified spacing. The dowels must be painted and greased on one-half
iength when placed at expansion Joints and on full length when placed at contraction joints to prevent
bond with concrete. In expansion joints, the sljpend must be provided with'a'cgp sither of cardboard
or metal stuffed with grease and/or cotion woad to ansure adequate expansion space for the dowel.
Dowels must be accurately placed, parallel to the cantraline and surface of the slab, to pérmit free
longitudinal movement across the joint. Many times, dowels are installed assembiles, tied togather .
by steel stirrups and staked to the subgrade to ensure proper alignment. Crooked or bent dowels
will cause restraint, preventing the joint from opening and closing durirg volume changes In the
concrete which may result in spalling or cracking near the joint. .

KERBS, KERB AND GUTTER.

In the construction of urban roads, very cften the sides of the road are provided with gutters
for surface drainage, and a ketbing to separate the footpath from the roadway. Best results are
cbtained when these are aiso bullt of concrete 1o the sama spacifications as the main roadway.

CURING:

All concrete must be cured in order to ensure preper gain of strengthrwith age and durability.
Curing is done by two altémative methods-(a) wet curing and (b} membrane curing.

{(a) Wat Curing : in the wet curing method, the concrete surface, as soon as it is still anough
to prevent formation of jmprints, should be ccvered with wet hesslan fabric or other alternative
materlal like cotton mats or straw extending both over the surface and the sides. These mats should
ba kept moist for the entlre curing period lasting from 7 to 10 days to ensure proper curing, However,
as commonly employed, these covers may be removed after a perlod of about 24 hours after ptacing
of concrete and replaced by ponding or. wet earth covet. _ )

(b) Membrana curing : Membrane curing oonsists of covering the surface of concrete with a
water-proof or plastic film or by spraying a curing compound. Such covars should extend over the
entire surface and edges of the slab and must be free from cuts, tears or holes that wouid permit-
loss of maisture by gvaporation, Whera curing compounds are employed, they should preferably be
fight in coltour to minimise temperature change in the conorete and should be distributed by a method
ansuring uniform coverage over the entlre surface. ¢ ’

Regardless of the method used for curing, it must be applied early enough to pravent excessive
moisture loss which could result in development of shrinkge cracks when the concrete is in plastic
stage. ‘As a practical hint, curlng can be started as soon as final surface textura is obtained with

g broem cr brush,

SEALING OF JOINTS :

After the curing period is compieted, all joints of the pavement shouid-be cleaned and sealed
with an approved sealing compound. The Joint can usually be cleaned with a sharp pointed tocl and
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then blown out with compressed air either from a hand-operated pump, compressor or exhaust of
a truck. All foreign material such as grit, sand and dirt must be removed, otherwise any obstruction
to the closure of joints later will result in spalling. If any dust or curing compound is present in the .
joint, the sealing compound will not bond to the concrate. Sometimss, it would be desirable te prime
the surface of the joint with a solvent like kerosene oil by means of cotton waste dipped in the same.
The joint should be compietely filled with the sealing compound flush with the surface. All excaessive
material shouid be removed since it creates a bump that is annoying to the motorist. If hotpoured
sealing compounds are used, they shouid be heated ina double-boiler type of kettle to prevent over
-heating which would damage the properties of the sealing compound and reduce its effectivenass
and iife. The maximum-temperature specified by the manufaciurers' should be strictly adherad to.

OPENING TO TRAFFIC.

The entire pavement area should be prevented from being usad by traffle during the perlod
called for in the specifications, usually about 10 t¢ 14 days after placing of the concrete or § days
it rapid hardening cement Is used. This restriction on traffic applies to the contractor's construction
equipment and vehicles as well as general traffic. Early traftic use before the slab has gained
adequate strength to support the loads can cause cracking of the new slahb. Heavy concrete pavers,
if used, should never be allowed to operate cn the completed slab until it has acquire adequated
strength. : ?

it is important that the work should be cleared up early and thoroug hly, As soon as curing and
sealing are completed, the slab should be cleared of all debris and construction equipment.
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APPENDIX ‘E’
TESTING OF CEMENT CONCRETE

Specimen :— Test specimens shall be elther cubes or cylinders whose sizes shall be as given
below ' '

“1.1. Size ef test specimens :— Test specimens cublcal in shape shall be 15 x 15 x 15 Cm.
I the largest nominal size of the aggregate does not exceed 2 cm., 10 ¢m. cubes may be used as
an aiternative. Cylindrical test spacimens shail have a iength equal t6 twics the diameter. They shall
be 15 ¢m, in diameter and 30 em. long. Smalier test specimens shall have a ratio of diamester of
specimen to maximum sizes of aggregate of not less than 3 to 1, except that the diameter of the
spacimet shall be not less than 7.5 cm. for mixtures containing aggregate more than § percent of
which is retained on IS Sleve Designation 4.75 mm. 1S: 460 - 1985 and 385 - 1079,

1.2 MOULDS — |
1.2.1. Cube Moulds,: the mould shall be of metal, preferably steel or cast iron, and strong

- enough to prevent distortion. it shall be constructed in such a manner as 1o facilitate the removaf

of the moulded specimen without damage, and shall be so machined that, when it Is assembied
ready for use, the dimensions: and internal faces shall be accurate within the following Hmits.

The height of the mould and the distance between opposite faces shall be the specified
slze+0.2 mm. The angle between adjacent internal faces and between intarnal faces and
top and bottom planes of the mculd shall be 90° + 0.5, The interior faces of the mould

_ shall be plane surfaces with a permissible varlation of 8.30 mm. Each mould shall be
provided with a metal base plate having a plane surface, The base plate shall be of such
dimensions as to support the mouid during the filling without leakage, and It shall be
preferably attached ta the mould by springs or screws. The parts of the mould when
assembled shall be positively and rigidly held together, and suitable methods of ensuring
this both during the fitling and on subseguent handilng of the filled mould, shall be
provided, -

in assembling the mould for use, the joints betwsen the sections of mould shall bs thinly coated
with mould oii and a similar coating of mould oi} shall be applied between the contact surfaces of
the bottom of the mould and tha base plate in order 1o ensuré that no water ascapas during flifing.
The interior surfaces of the assembled mould shall be thinly ¢oated: with mould off fo prevent
adhesion of the concrete, “ - - .

1.2.2, Cylinder Moulds : The cylindrical mould shal! be of metal which shall ba net less than 3
mm. thick. Each mould shall be capabie of being opened longitudinally to facllitate removal of the
specimen and'shall be provided with means of keeping It closed' while in use. The ends shall not
depart from a plane surface, perpendicular to the axis of the mould by more than 0.05 mm. when
assembled ready for use the mean internal dlameter of the mould shall be 15.0 em, + 0.2 mm, and
in no directicn shali the Internal dlameter be less than 14.95 o, or more than 15.05 ¢m, The height
shall be 30.0 cm. + 0.1 cm. Each mould shall be provided with a metal base piate, and with a
capping plate of giass cr other sultable material, The base and the capping plate shall be at least
6.5 mm. thick, and such that they do not depart from a plane surface by more than 0.02 mm. The
base plate shall support the mould during filling without leakage and shali be rigidly attached to the
moukd. The mould and base plate shall be coated with a thin film of mould oil before use in order
to prevent adhasion of the ccnerete.

.
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2. Sampling of Concrete : samples of concrete for test shall be taken at the mixer, arin the
case of ready mixed ccncrete from the transportation vehicle during discharge. The sample of
concrete from which test specimens are made shall be representative of the entire batch. Such
samples shall be obtained by repeatedly passing a scoop or Pail through the discharging stream

-of concrete, starting the sampling operation untli the entire batch Is discharged, The sample thus

obtained shall be transported i¢ the place of moulding of the specimen and to counter act’
segragatlon, the concrete shall be mixed with shovel until It is uniform in appearance. The location
in the work of the batch of concrete thus sampled shall be noted for future referance. In case of
paying concrete, samples may be taken frcm the batch immediately after depositing on the sub- -
grade. Atleast 3 samples shall be taken from different portions of the work and these samplas shall ~
be thoroughly mixed before beling used to form the test specimen.

3. PREPARATION OF TEST SPECIMENS :

3.1  The Interior surfaoes of the mould and plate shall be llghtly oiled hefcre the ooncrets is
placed in the mould, from the samples of concrete obtained as described under 2. The test speciman
shall be immadiateiy moulded. :

4, Compacting : The test specrmens shall be made as séon as practicable after mixing, and
in such a way as 1o preduce fuil compaction of the concrete with neithar segregation nor axcessive
laitance.-The concrete shall be filled Into the mouid in layers approximately 5cm. deep. In plaging
each scoqpful of concrete, the scoop shall be moved around the edge of the meuld as the concrete
slides from it, in order to ensure a symmetrical distribution ¢f the concrete within the mouid. Each
fayer shall be compacted either by hand or by vibration as described below. After the top layer has
been compacted, the surlace of the concrate shall be finished level with the top of the mould, using
trowel, and covered with a glass or metal plate to prevent svaporation.

5. Compacting by hand : When compacting by hand, the standard tampmg bar shail be
used and the strokes of the bar shall be distributed in an uniform manner gver the ¢ross section of
the mouid. The number of strokes psr layer required to produce specified conditions will vary
according to the type of concrete. For cubloal specimens, in no case shall the concrete be subjected
to less than 35 sirokes per layer for 15 cm. cubes or 25 sirokes per layer for 10°cm. cubes. For
cylindrical specimans, the number of strokes shall not be less than thirty pér lajran The strokes shall
penstrate into the underlylng layer and the bottom layer shail be rodded throughout its depth, Where
volds are teft by the tamping bar, the sldes of the mould shalt be tapped to close the voids..

5.1. Compacting by Vibratien : When compagting by vibration eéich layer shall bé vibrated by
means of an electric or pneumatic hammer or vibrator or by means of & suitable vibrating table until
the specified condition is attainad.

Nata : The mode and quantum of vibration of the field laboratory specimen shall be as nearly
the same as those adopted in actual congcreting operations at site.

6. ° Capping of cylindrical specimens ! The ends cf all cylmdrlca! test specimens that are not
plane within 0.06 mm. shall be capped. Capped surfaces shall not depart from a plane by more than
0.06 mm. and shall be approximately at right angle to the axis of the specimens. The planensss of
the cap shall be checked by means of a straight edge and feeler gauge, making a minimum of three
measuramants on different dlameaters. Caps shall be made as thin practicabie and shali not flow or
fracture when the specimen is tested. Capping shall be carried out acoordmg to one of the methods
detalled In cfauses 2,111, 2.11.2 and 2.11.3 of |,5. 516-1959, .

7. Curing : The test specimens shall be stored in a piace, free from vibration, in moist alr
of at ieast 90 percent relative humidity and at a temperature of 27°C + 2°C for 24 hours + 1/2 hour_

r
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from the time of addition of water to the dry ingredients. After this period, the spacimens shall be
marked and removed from the moulds and, unless required for test within 24 hours, Immediately
submerged in clean, fresh water or saturated lime solution and kept there until taken out just prior
to test, The water or soiution in which the specimens are submerged shall be tenewed every seven
days and shail be maintained at a temperature of 27°C+2°C, The specimans shall not be allowed
to become dry at any time until they have been tested.

a. Number of specimens : At least three specimens, preferably from'diﬁerant batch, shall
be made for testing at each selected age.

9. Agse at test ; Tests shall be made at recagnised ages of the test specimens, the most
usual being 7 and 28 days. Ages of 13 weeks and one year are recommended if tasts at greater ages
are required. Where It may be necessary to cbtain the early s{rengths, tests may be made at the
ages of 24 hours + 1/2 hour and 72 hours + 2 hours. The ages shall be calculated from the time of
ihe addition of water to the dry injredients. . y 6o

L3

10. Mothods of testing : Specimens stored in water shall be tested.immediately on removal
from the watet and while they are still In the wet condition. Surface water and grit shall be wipad'
off the specimens and any projecting fins removed. Specimens.when recelved dry shall be keptin
water for 24 hours belore they are taken for testing. The dimenslons of the spacimens to the naarest
0.2 mm. and thelr weight shall be noted before testing.’

A cotrection factor according to the height/dlameter ratio of specimen after capping shall be
obtained from the curve shown in skeich No. 35 of Annexure XV. The product of the cotrection facicr
and the measurad compressive strength shall be known as the corrected compressive sirength, this
being the equivalent strength of a cylinder having a height/diameter ratio of two. The equivalent cube
strength of the concrete shall be determined by multiplying the correct cylinder sirength by 5/4.

11. Report : The following information shall be ihpiuded in the report on sach test specimen -

a) Iidentificaticn mark,

By date of test,

¢) - age of specimen,

d)' curing co_nc;ltiohs. including date of manufacture of 'specimen in the fieid,
'®8)  waight of specimen,

f) dimensicn o‘f'speclmen.

g) cross-sectional area,

h)y  maximum load,

) compressive strength, and X

) appearance of fractured faces of concrete and type of fraéture, if these are unusual,

13.  Standard of Acceptance :— The number of test specimens required the frequency of
sampling and the criteria for acceptance of a concrete as oonforming to the specified grade shall
be in accordance with the table given heiow for both ordinary concrete and controiled concrete. No
preliminary tests are, however, necaessary in the case of ordinary concrefe. |




T VR

187 Cot

TABLE: ACCEPTANCE CRITERIA FOR CONCRETE *
{For all grades of concrete)

Works Test
Minimum No. spacimen taken Minimum Frequency . Criteria for
from same days work . Acceptance
Cubes _ _ )
7-day campres- 28-day compres - In terms. of the In terms of
sive strength as sive strength quantity of period.
an aptional test, lest. concrete,
if dasired....
(1) (2) (3) (4) {5)
3 3 For every 150m? of At such interval as Accept if average
cencretée or part the Engineer-in- strength of the
{hersof. ‘Charge-may decide. specimans tested ja
Howeverin the case not less than the
of controlled con- strength specified in
crote samples -shall - Table-t subject to the
be drawn on each condition that the
day Jor the first four -one outof tha 3 con-
days of concreting secutive tests may
ahd thereafter at give a value less
least once in saven than the specified
days of concreting. ~ stragth but this shall
nal be less than 90%
of the specified
strength.
OR OR
5 1 for avery 150m? of At such interval as Accept tf average

concrete or part the Engineer-in-
theraof, Charge may decide.

However, inthe cage
of controlled con-
crate samples shall
be drawn on each
day for the first four
days of concreting.
and thereafter at
ipast once in seven
days of congréting.

strength of the
specimens tested is
not less than the
strangth specifled in
Table-t subjest to tha
cendition thatl onae
out of filve censecu-
tive tasts may glve
avalueless thanthe
specifled strength,
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TABLE |
Concrete Mix, Compression strength af Permissible stress in
28 days - : r. comprassion
Preliminary Work test Direct Due 1o
test ' bending
Kg.l Kg./ Kg./ Kg./
Sq. om. $g. cm. Sq. cm, Sq. e,
Qrdinary concreta using
cubic test specimens.
1;1:2 323.4 242.8 64.7 80.8
11,08 267.1 200.4 53.4 66.8
1:2:4 210.9 168.2 42,2 52.7

13. STANDARD METHOD OF TEST FOR CONSISTENCE OF CONCRETE (SLUMP TEST):-

The test is to be usad both in the laboratory and during the progress of work for determining
the consistence of concrete,

The test spacimen shall be formed in a mould in the form of & frustram of 'a tdné with internal
dimenslions as foliows :-

Bottom diameter 20 cm, : Top diamater 10 cm., Height 30 ¢m;

The bottom and the top shall be epen, parallel to each otlier and at right angles fo the axis of
the cone. The moulds shali be provided wﬂh suitable foot pleces and handlas. The Internai surface
shail be smooth.

Care ahall be faken to ensure that a representative sample is taken,

The Internal surface of the mould shall be thoroughly. clean, dry and free from set cement
before commencing the test. The mould shall be placed on a smooth, flat, non-absorbant surface
and the operator shalil hald the mould firmly in place, while it Is being fllied, by standing on the foot
pieces, The mould shail ba filled to about 1/4th of its height with concreta, which shall then be
puddied using 25 strokes of 16 mm. rod, 60 ¢m. iong, bullet pointed at the lower end. The filling shail
be completed in successive layers similar to the first and the top struck cff that the mould is exactly filied.
The mouid shall then be removed by raising vertically, immediately after filling. The moulded concrate
shall then be, allowed tQ subside and the height of the specimen measured after coming to rest.

The consistence shali be measured in tarms of centimetre of subsidence of the spacimen
during the test (Known as the siump). A careful record of all consistence tasts shall be maintained.

18.1 HECOMMENDED SLUMPS FOR VARIOUS TYPES OF CONSTRUCTION :

L

Type of construction . Non-vibrated . Vibrated
congcrata. _ " concrete.
" Siump Slump
centimetres centimetres
‘Maximum | Minimum | Maximum
Reinforced foundation walls and fcotings 10 5 3.8
Plain fastings, caissons and substructure walls 10 2.5 ' 3.8
Slabs, beams and reinforced walls 10 7.5 3.8
Bullding columns 10 | 75 3.8
Pavemenis 7.5 5 38
Heavy mass construction 76 | 23 3.8
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ANNEXURE
= Type Inner width  Inner width inclined Ht,  Clearance pot. Depth of Water
No. No. at bottom at top of of brick work 0P of brick (veﬂicalfHeight}
of watet Level upto top of wark & water (R)
. water Level Level
cm. cm. cm. cm. cm.
1 A 10.16 13.97 7.62 5.08 7.62
2 B, 15.24 20.32 10.16 5.08 10.18
3 B, 16.24 24.13 17.78 5.08 17.68
4. C, 22.86 33.02 17.78 5.08 17.272
5. c, © 22,86 24,29 25.40 5.08 22.096
6 G, 22,86 28.10 33.02 5.08 29.18
7 D, 30.48 41.91 ' 22.86 7.8 "22.096
8. 0, 30.48 45.72 30.48 7.6 20.08
g, D, 30.48 48.26 28.10 7.8 36.8
10, E, 38.10 : 55.88 38.10 7.6 36.8
11, E, 38,10 63.50 £3.34 7.6 51,81
12, F, 45,72 63.50 53.34 7.6 51.81
13. F, 48.72 72.20 66.96 7.6 £9.18
14. F, 45.72 g81.28 68.58 7.6 66.548
EQB_MHLB.ADQ-EI—ED'
{1y FOR DETERMINING VELOCITY y = VELOCITY IN METRE/SEC.
MANNING'S FORMULA . N = ROUGHNESS FACTOR
v =1486 ) (R} %, WHERE S= LONGITUDINAL SLOPE
M R= HYDRAULIC MEAN DEPTH

=A (A= CROSS SECTION OF MAX : FLOW
P P=WETTED PERIMETER.)

-
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Y. Cross _Séctig—nn".of
o minjmund flow
- through drain, oo

" Longitudinal -
- slope (S} '

Roughness - - . Velocity(V)
"~ Fagtor (N) "

e e .

- Discharge (@) L

. ;8g. Cm,

. Metre/

©Cuim.gec. i L

. e - — e S8CON et
89.032 1inis6 . " 0.013 0670 - To0080 -
. 176.03 1.in 200 0.013 . 0784 Y . D038
390.0 " . 0.013 ' 0.9805 0.0314
. 482.58 1 In 300 0.013 0.848 . 0.041
687.74 L 0.018 . 0.958 0.066
897.42 . 0.013° - . 0048 0.085
929.68 . 0.013 1.069 0.101
1122.58 " 0,013 1107 0.124
1449.68 " 0.013 1,186 0,168
2213.55 T 0018 1.475 0,826
2632.25 " 0.013 1.4112. 5,371
| 2829.7 " 0.013 1443 0.408
3269.76 " 0.013 1694 0.687
" 0.013 - 1.87 0.708

42258

(Y FOR DETERMINING DISCHARGE :

A="CROSS5 SECTION OF MAX. FLOW

THROUGH THE DRAINS

Q=AV WHERE V = VELOCITY IN METRE PER SECOND
- Q = DISCHARGE IN cu.m./SEC.
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